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Exec.ltive Summary

I. Project Setting

Nearly all Jordan wneat production takes place as dryland f.arming under

semi-arid conditions. Extensive tvneat production, usually combined with weedy

fallow, t~<es place in marginal areas. In areas with higher rainfall it is

usually grown as part of a two or ~,ree year rotation. Rainfall is highly

variable with attendent risks of crop shortfalls or failure. Dryland wneat

farming has been characterized by low levels of pr0ductivity and this has been
a matter 0f concern to the Jordan government.

II. Project Descriocion

Toe Jordan Wheat Research and Development project, a cooperative effort

bet-ween the Government of Jordan and the Agency for International Development

(AID) was initiated in 1967 and terminated in 19i5. ~e implementing agency

was Oregon State Uni~rsity. The objective of the project was to double wheat

yields by 1980. During implemenation project operations were often restricted
because ~f security problems and midway, the project was suspended for _three

years. The active time span or the projects was, therefore, only four years.

The objective of the project was to be achieved by providing technical

asslstanc~ focused on the cesting of improved cultural practices including

soil moisture conserving techniques developed in the U.S. Pacific Northv.est.

1~e project, as originally conceived, did not include institution building but

was directed exclusively to technology transfer. ~idway through the project

elements of institution building were introduced. A follow on project

proposed by the Oregon Stat~ technicians put institution building to the rore

but the project never materialized. The technical assistance team was very
~mall, at no time exceeding ~wO full time technicians and periodic visits by

consultants.
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The techniques used by the Oregon State team were trials and
demonstrations on farmers fields suppl.emented by preparation and use of

extension buJ.leting and radio and television broadcasts. Over 500 trials and

demonstrations were conducted during the life of the project.

III. Project Impact:Findings

In a '_imited sense the overall results of the trials and demonstrations

indicated the basic package of practices was transferable to Jordan but

required adaptation to meet local conditions. The pacakage included clean

seeds, shallow tillage using chisel and sweep plows, seed drills with

fertilizer attachments, chemical weed control and clean summer fallow. The

highest rate of adoption was for clean seeds, followed by chemical weed

control and fertilizer. 'There was little adoption of clean summer fallow or

the grain drill. No farmers used the recommended tillage practices. The rate

of adoption of the new technologies was positively related to the amount of

~ainfall. With less than 250mm of rain none of the practices were ado?ted and

it was only in the zones wtere normal rainfall exceeded 330mm that any of the

practices, other than clean seeds, were adopted.

The dat~ show that risk associated with variability in rainfall was an

imPOrtant determinant of the rate of adoption of new practices by farmers.

The practices which few or no farmers adopted--clean s~~er fallow, gTain
drills and proper tillage--represent major c~3nge5 in traditional practices

and require major investments eitheT by farmers or custom operators. An

additional factor affecting adoption of summer fallo~ was that it eliminated a

traditional source of livestock feed. wnile no farmers adopted the entire
package, (he evidence indicates farmers will adopt comp~nents of the package

if they believe it will favorably affect yields and income.

The institution building objective of the project, added about halrway
through the project, was to develo9 Ministry of Agriculture capacity to carry
out a long term adaptive research program. However, with the te:mination of

the project, all progress towards the objective was ended and no residual

capacity was j'etained.
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:he rate of adoption of new practices was not impeded by a lack of
supplies and equipment exce~t for certain farm implements. Machinery

supplier~ did not, and still do not, stock equipment required [or moisture

conserving activities.

Since the project was initiated changes in the Jordan economy have

affected dryland wneat farming. Income from external sources has fueled a

boom in the construction and service sectors. One result has been to greatly

decrease the importance of agriculture as a source of income and employrrent.

Dryland agriculture appears to have had a shortage of labor and the

opportunity cost of farm labor increased dramatically. Additionally, many

farm h~~eholds earn part of their income from non-farm sources. Since 1975
the area under grain production has been decreasing sharply. At the same

time, land ownership fragmentation continues to increase. However, because of

increased renting of land it appears that the size of farms operated may be

increasing.

Government policy has been to keep the price of bread low to consumers

through a subsidy program. Prices paid to farmers were held below the

eccr.omic value of production until 1979 wnen prices ~vere increased
substantially above world price levels. Government has relied on wheat
imports to reduce the cost of subsidies. Since 1975 government development
policy has discriminated agai~st dryland farming in favor of irrigated
agriculture. HOwever, governm~nt tax pelicy was structu,ed to favor

investment in all 2gricultl..lre.

Little attention was paid to socio-economic aspects or introducir~ new

technologies in dryland wheat production. Economic analysis undertaken during

project implementation was limited to one attempt to determine the

profitability or clean summer fallow. Tne analysis indicated that net returns

from clean surnme~ fallow would be lower than from traditional practices one or
two years out of rour. Since the end or t~e project other studies have

indicated that the profitability of using the improved techniques was directly

related to the cuantitv of !~iriall. wneat oroduction and income from ~l,eat
• J •

farming appears to have been adversely affected by the conversion of good
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wheat land to other uses and a steep rise in wage r~tes. Tnere is some
indication that reliance on custom cultivation and harvesting has not had a

beneficial effect on yields because of conflicting economic interests of

farmers and custom operators.

Dl. Project Imoact: Analysis.

TI,ere are a number or factors v.ihich can be identified as being pa)·tially

responsible for failure or the project to achieve institutionalization

objectives. The period of time devcted to institution bUilding was extremely
short, about two years, and little in either financing or personnel was

provided for th~s purpose. In 1975, just as it was necessary for the Ministry

':"If Agriculture to take over responsibi.lity for institution building, other
p7iarities pre\~nted them from retaining the necessary resrnJrces to support

such efforts.

The reaS0ns ._ny the propos~~ technology was not more widely adopted are

not clear. Ie was probably partially due to the project being primarily
concerned w~th trials rather than dissemination. Either the absence of or

defects in a'lalyses led to uncertainties about returns to farmers from some of
th~ technology being tried. In addition, institutional support was lackin~

and supplies and services 'Here to some degree uncertain or not obtainable.

There is little reason to believe that government policies had, in total,

encouraged farmers to adopt new technologies. While government tax policy was

favc~able to investment, this was more than offset by unfavorable investment

pollcies and, until 1979, low producer prices.

In those areas of Jordan with less than 3jOmm of rainfall, the new

technology without claan summer fallow was probably less profitable over time

than the traditional mechods. Clean surnme~ fallow appears to re?resent a good
way to insure against same or the risks associated with dry13rd wneat farming
in low rainfall areas or Jorcan. HOwever, u~ing clean summer fallow

reprl~sents a drastic shirt in farming practices and, as noted earlier, faulty

analysis led the agriculture technicians to hold back on recommending clean



summer fallow. During the period following termination of the project when

~doption of the new technologies might have been expected to spread, farmers

also had other alternatives tor incjeasing family income, either on or off the

farm. The evidence indicates t~i£ may have lessened interest in adoption of

new technologies.

v. Conclusions and Lessons Learned

Because of the paucity of economic and social analysis, it is not

possible to appraise the relative importance of technological and physical

factors on the one hard and socia-economic factors on the other in trying to

examine wny adoption rates for the new technology were low. Clearly the risk

factor and alternative oppor~unities for employing resources were important.

However ~ot enough is known to draw reasonable conclusions about the effect of

these factors or about the effects of land fragmentation and the increase in

land rental to enlarge the size of farm operations.

On the other hand, it seems reasonably clear that the technologies

introduced, w~th modifications for local conditions, did favorably affect

yields. The trials conducted were, at least, partially slJCcessful. Under

wr.at physical, social and economic conditions these yield increases w~uld

provide satisfactory increases in net returns needs to be determined.
/

Lessons learned appear to be the following:

A. Risks associated with variations in rainfall must be fully addressed

wnen introducing new technologies to dryland wneat production.

B. Price policy by itself is not sufficient to bring about increased

production from farmers operating on low input production functions. Such

increases would appear to largely depend on utilization of per unit cost

reducing technologies.

Farmers are highly unlikely to adoot the wTIole package of practices

proposed to increase output. Technology packages must be developed and made



aVlila~le to farmers so parts of the package can be adopted alone or in

modular units. Projections made on expected yield and production increases

should take this into account.

D. Greater understanciing is needed of the effects on new technology

adoption of increasing separation of management and ownership of dryland farms

and increasir~ opportunities for farm households to maximize income by

allocating resources to activities other than cereal production.

E. The entire farm operation needs to be t2ken into account when putting

together a package of practices. The project does not have to do something

about the entire operation but it is necessary to understand how the

technological practices proposed would aff~ct it.

F. Project abjectives must be consistent with government policies and

practices.
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Forward

In October, 1979, the Administrator of the Agency for International

Development (AID) initiated an ~~ency-wide ex-post evaluation system focusing

on the impact of AID funded projects. These impact evaluations are

concentrated in particular substantive areas as determined by AID's most
senior executives. The evaluations are to be performed largely by Agency
personnel and are to result in a series of studies wnich, by virtue of their
comparability in scope, will ensure cumulative findings of use to the Agency
and the larger development community. This study of the impact of the AID

\/neat Research dnd Production project in Jordan were conducted in October 1982
as part of this erfort. A final evaluation report will summarize and analyze

the results of all the studies in ~~is sector and relate them to program,
policy, and design raquirements.
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I. PROJECT SEITING

Agricult'..lral land suitable ror year around cultivation is scarce in upland

Jordan. ine major constr~ining factor is limited and variable rainfall. Over

ninety percent of Jordan's total land area (9.25 million hectares) receives

less than 200mm of rain. This area is technically considered an arid zone,

and except in high rainfall years is generally utilized for natural grazing

grCiUIlds. The remai.ning nine percent of available land is divided between

~~ree agro-climatic categories. Approximately 563,000 hectares are considered

marginal with rainfall averages between 200-350mm. A third category,

consisting of 136,000 hectares, is semi-artd (350 to SOOmm). In addition,

there are 99,000 hectares of land with 500 to 600 mm of rainfall.

Although each of these categories or zones has its o~ land u~e

char8cteristics, in varying degrees, wneat consti~ltes a basic crop in all of

them. In good rainfall years, wneat and barley are CL~tivated in the arid

areas. Extensive wheat cultivation occurs in the margina1 areas, u~ually in a

grain/weedy fallow rot3l:ion. In the semi-arid and semi-humid areas an annual

cropping pattern is followed which usually includes a grain/legume/summer

vegetable rotation or a two year rotation of grain and some other crop.

Livestock production is always a part of dryland farming in Jordan.

About 54,000 hectares of agricultural land is irrigated, most of wnich is in

the Jordan Valley. Immediate prospects ror expansion of irrigation in d,c

dryland area is very limited. Groundwater sources are currently being

explored, and initial evidence suggests the availability of more groundwater.

For the most part, however, Jordan's agriculture is dependent on rainfall.

Rainfall is not only limited but it is also highly variable, and this makes

farming a high risk enterprise, particularly in the arid and marginal 1reas

wner'e rainfall variability can range as high as forty percent from the

~verage. Instability in rainfall, which cuts across all four agro-climatic

zones, is also characterized by variability in distribution ove: seasons.

Early rains are ~sually expe~ted in October/Nove~ber, followed oy
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seasonal rains in January/February and later rains in February/March.

Ho\vever, early and late rains are frequently delayed, or fail to come at all.

Such uneven rainfall patterns can produce considerable damage and reduction in

crop yields.

:he uncertainities imposed by variable rainfall pose a formidable challenge to

the process of agricultural mod~rnization. Tne majority of Jordan's

cultivators are small farmers, with holdings of five hectares or less. Wi~~in

the confines of this limited resource base, they cope with the vagaries of

weather by pursuing ~ rLsk minimizing rather than a production maximizing
cropping strategy. As a consequence, wnether in the marginal zones or in the

more favorable semi-arid and semi-humid areas, wheat yields remain low.

Farmers u~e modern tractors and combines, but they also ecploy tr~ditional

cultivaticn practices wnich expose the soil to excessive moisture evaporation

and erosion. Fertilizer use is minimal, and spraying for weed control is only

practiced on a limited scale. Farmers also carefully consider the probable

returns from alternative uses of farm labor wnich will maximize family income.

LovI levels of productivity in the wneat producing sector has been a constant

source of concern for the Government of Jordan (GOJ). ~read is a mainstay of

the Jordian diet, ~nd increases in domestic wneat consumption are not being

matched by increases in domestic wneat production. As a consequence, a

growing dependence on major wheat imports has been the recourse to bridging

the g~p in domestic food supplies. In order to conserve scarce foreign
exchange and reduce the reliance on food imports, the GOJ has sought and

continues r~ seek the assistance of donor agencies in building a base for

in~ernal food securLty, particularly in \meat production. AID has been one of
tbe maior donors involved in this errort.

~

A. The Pl~ce of Wheat, Barley and LivestOCK in t~e Dryland Agricultural

System.
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Of the cereal grains, annual barley production is more dependable ~~an wheat
in the lower rainfall areas (below 3S0mm) and where soils are shallow or low

in moisture retention capacity. In the Near East, both Dl-ead and durum wneats

are grown. Durum is more tolarant of the poorer rainfall and soil conditions

with bread wheat requiring more moisture and bette'" quality soil. These

cereal~ aTe not always grown in relationship to their highest potential

production and dependability due to differentials in price that in many cases

are the result of policy decisions. wnere there is a significant subsidy

incentive, wneat is the usual recipient. Toe price of durum is higher t..~an

for bread wheat. This tends to encourage wheat to be planted in areas with
higher risk than would be the case if price incentive was not a factor. These

cropping decisi.ons are also affected by the depenJence of m::lny rarmers on

livestock ror the preponderance of their income and as a security system to

hedge against emergencies. Livestock act as a substitute ror a bank savings

account. Thus, barley will be planted because of its greater dependability as

it forms a major and required component of the livestock feeding system.

wneac straw also is a basic part of the livestock feeding component and could

substitute for barley, at least in part. In areas wnere barley grain is used

for human food, then straw may be the only feed use from barley.

Increasingly, there is a preference for wneat bread, so more of the barley

grain is u~ed ror livestock feed. In chis case, a certain amount of barley

will be planted ror livestock feed becaL~e of both higher dependability and
the higher feed value of the grain and straw over wheat straw only.

There has been a tendency for a slow shift in favor of wheat over recent years

because of price policies favoring wneat, some reduction in the percent of

farmers keeping livestock and greater researcb efforts on wneat improvement

that r.ave led to improved varieties of wheat being available along with

production packages to encourage their' adoption. The same has not been tn.Je

for barley. More effort on barley improvement is currently under way than in

the past. Tois may change grower perferences because early indications are
~hat ve:y major improvements in yield potential for barley are being
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identified ~n new varieties approaching introduction. Higher livestock pr~ces

are also encouraging the establishment or post weaning feedi~g programs by
farmers to increase the weight of the offtake of lambs and kids. Barley forms

a ready reed SOUTce for this purpose. A~ a result: there may be increased

incentives to utilize more barley in the areas wnere it is more dependable and

less temptation to gamble on high risk wneat production to guin the benefit of

price subsidies becau.~e Lnproved barley varieties may ct.ltyield wtleat enough to

la1g~ly negate the subsidy advantage.

II. PROJECT DESCRIPTION~

In 1967, the GOJ established a wneat production project with the objective or

doubling ...neat yields by 1980. In the same year the GGJ i"equested the support

of AID in achieving this goal, and the AID/Jonia:1 mission responded by

engaging the services of Oregon State University to undertake a five year

project in assisting the GOJ in the development and application of improved

wneat production technologies. The.~ project objectives as contained in the

1967 project agreement docullent read as follows:

Activity Target

A.rne activity target during the project life is twofold:

1. To deve100, test ~nd prove a modern system of wheat farmir~ in

Jord?n t~at will p~ovide G,e base for doubling present yields.

2. To extend this system into all of the principal Nneat growing

a~eas of Jordan and to sufficient numbers of farmers to ensure

the successful achievement of the long-range objective.



B. In acnleving this target a combination of improved practices will be

devloped, tested and disseminated. Th~se improved practices will

include the ~~e of better seed, chemical fertilizers, weed cantrol,

better seed bed preparation, more efficient seeding methods, summer

fallow in the more arid portions of the country and other soil

moisture conserving techniques.

Existing documentation does not reveal if ~~e above project objectives were

~iven more explicit operational definitiL~, but several of the objectives were

redefined midway through the life or the project. In the early years of the
project (1968-1970) most activities were confined to a ?rogram of field

testing and demonstrations at '1e farm level. In '.ater years, institutional

development objectives emerged as an explicit compor.ent of the project agenda,

along with a continuous emphasis on field d~monstrations.

Tne OSU ?roject began in earnest wnen two full-time advisors, ar. agronomist

and a soils specialist arrived in Jordan in September, 1968. These advisors,

assisted by several short-term OSU consultant~ worked for two years with

~1inistry of Agriculb...lTal counterpart staff, until ~;'eir departure in

September, 1970. In these early years it. was the judgement of the OSU

consultants that an intensive wneat production and soil management research

effort would take many years to develop and that more immediate results could

be achieved through direct on-farm field demonstrations. Thus, the initial

project strategy was highly action-oriented, focussing almost exclusively on

the organization and management of a large number of on-farm demonstrations in

testing the transfer of advanced c~ltivation practices utilized by dry1and

~meat producers in Eastern Oregon and Washington.

In 1968, over sixty s\~mer fallow and annual cropping demonstrations were

estdblished in farmer's fields for harvest in 1969, and ~ similar round of

der,lonst;-al.':ons were establi_shed in 1969 for harvesting in 1970. The

tech~ologies introduced incltrled shallow-tillage using chisel and sweep _plows,
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drLll seeding, and placement of fertilier in close proximity with the seed by

use of grain drills with tertilizer. attachments, chemical weed control,

improved varieties planted with properly treated seed, and in the lower

rainfall belts, the use of clean 5ummer fallow to replace the traditional

weedy fallow. Thesa practices were utilized as an Lmproved package. Yield

samples were collected from each demonstration and compared to similar samples

harvested from the portion of each field farmed in ~,e traditional manner.

Civil strife in Jordan brought about the premature termination of ~~e OSU

project in September, 1970. After a three year lapse: the project was
reactivated in 1973, for another two year period. Thus, in November, 1973,
one full-time OSU consultant, an agronomi5t/extension specialist, returned to

work with the ~inistry of Agriculture. At this time, the project paper was

revised to reflect a stronger emphasis on the development of an institutional

capacity within the ~inistry of Agriculture to conduct a modern ad2ptive Wheat

~esearch and dissemination program. The scope of work for the OSU project.
reads as follows in the Project Implementation Order of 1973:

~.jork by this team w~ll include a review of the administrative and

technic~l problems of the Department of Research and Extension and

work with the Director of t~at Department and w~th the Project

Supervisor to improve the Department capability in planning,

designing, implementing and di.recting a ~.Jheac Research Program. The

review w~ll produce: (A) A Master Plan ror Research Methodology in

y~eat production summer fallow practices, sprayer equipment use,

soils classification and fertility analysis; (B) the Development of

Training Programs in Field Plant technique, collection and analysis

of Research Data for both irrigated and Rainfed \~eat Production,

organization of farmer field days, and the preparation af technial

bulletins and other mass communication material tor aadio and TV
Programs.
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Aside from the above institutional objectives, at a technical level it was

recognized that more adaptive research would need to be undert~cen in

fertilizer and variety trials. Thus, the OSU consultant contirlued to work

with the Ministry in the conduct of a large number of demonstration trials.

Unfortunately, because of the 1973 War, the consultant had to postpone his

arrival in Jordan from August to late November, 1973, and this did not allow

for the planning of field research for the 1974 wheat crop. However, the

consultant was able to implement a demonstration effort for the 1974-1975
growing season, wTIich was the last year of the project. Thus, for w~e to~al

four years of project life, over 500 demonstrations were undertaken in thl"ee

growing seasons on a total of approximately 1500 hectares of wheat producing

land. These activities were suppl~mented by the preparation and use of

extension bulletins, and radio and TV broadcasts of information promoting the

u~e of a~Janced wneat producing technologies.

III. PROJECT IMPACT: FINDINGS:

A. Technology Transfer

In a limited sense the overall results cf ~,e hundreds of field tests and

demonstrations indicated that the basic package of technologies used in the

U.s. Pacific Northwest were transferable to Jordan, though the need ror a

continuing research program to adapt cultural practices to local requirements

was identified. H~veveI, the rate of adoption of these technologies by

farmers was minimal The use of improved clean seed was found to be one of ~,e

easist practices for farmers to adopt as they only needed to have access to

the seed. Once they tried them and were satisfied, full adoption followed as

they could use the seed they saved for planting.

Tne standard chemical weed 2-4-D treatment used in Oregon was satisfactory for

control of the weeds commonly round in Jordan and about 25% of the farmers in

the demonstration areas started using this practice. hIe OSU con5ultant5

recommended an on-going program for testing ~lternative chemicals as
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experience showed that resistant species tend to increase a~d that a rotation

of chemic =.l!:" used is the best known solution to this problem"

Fertilizer ~doption was more spotty and tended to follow rainfall patterns.

In dry years, fertilizer at best fails to give a response. Because fertilized

wheat requires more moisture, the plants can run out of available moisture

before maturing g~ain, and thus yields can be less than from unfertilized

wheat. This seems to have accounted for the reluctance of farmers in the

lower rainfall areas to adopt fertilizer use.

Although u~e of grain drills in ~he higher rainfall areas had a high payoff,

farmers were reluctant to accept the idea because the centuries old practice

of broadcasting the seed on the field and then covering it by tillage gives a

solid stand. They could not easily adjust to the idea that the large vacant

areas between rows does not reduce yield. In addition, without chemical weed

control, drill seeding gives less competition to the weeds. Even with their

skepticism, in some instances, farmers indicated a willingness to adopt drill

seedin.g because of increasing shortages of labor to hand seed. However,

becaus2 few grain drills were being imported this machinery remained

unavailable in the agr icultural sector.

Changing from the traditional deep plowing with the cover crop disc plow to

shallow tillage with the chisel and sweep type plow was also diffic~lt to

accept in principle and again impossible to implement due to the

unavailability of the plows. There was not only the belief that the deeper

the land is plowed the better, but a pride factor in how deep you are able to

plow. Deep plowing gives compl€~e coverage of all trash and makes the field

,look good. These factors were nearly impossible to overcome, in spite of the

fact that deep plOWing reqUires about four times as much fuel and time as

shallow tillage. Moisture loss is increased by deep plowing as any residual

soil moisture dries out to the depw'1 of plowing. In addition, the plOl,ving
under of all stubble and surface litter creates ideal conditions for
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acceleratej erosion. An even larger problem ·was encountered i.y': (,:,:aining

farmer adoption with clean summer fallow. In the lower rairaall ~re~s, there

is a lack of dependable moisture for annual cropping. From ~.)ng tradition,

farmers have accepted the need to let the land lay fallow (r'E:st) becvlaen

crops. Tney use a system known as weedy fallow in \mch they let the land stay

idle for a year between crops. Under this sytem, weeds germinate and grow on

the field in the non-cropped year. The \veeds are used for livestock fe-ed by

grazing. Tnis system does little to conseiVe moisture, but does allcw a break

in cropping that redoces diseases and other pests and may allow some natural

release of soil nutrients. The Oregon State project introduced the use of

shallow tillage with the sweep plow and rod weeder to keep the year o~ :al10\-.'

free of vegetation that used up the moisture which was stored from the winter

rai:trall. In addition, the surface mulch of dry soil forms a layer t...~at stops

evaporation of moisture from the soil. The Oregon system worked well at~d

overcame much of the lack of crop dependability or in essence reduced risk cf

crop failure. Since farmers in the lower rainfall areas are strongly

influenced toward risk aversion, the new system would appear ideal. It was

not adopted because of the strong tradition of not investing time and labor in

cultivation during the fallow year and because the weeds were a plannec part

of the livestock feeding system. Even if the farmers were convinced of the

merits of the new system, none of the required equipment needed for adoption

was available.

Table 1 shows the percentage rate of adoption of improved practices that made

up the package introduced under the project. Farmers gave a variety of

reason5 for not adopting various practices, Tne most frequently cited were:

1. lack of profitability, the likelihood of increased cost with lcrw

returns.

2. lack of knowledge about how to undertake the new practices.

3. l-he absence of custom service5 providing the necessary equipme<1t.
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AOOPTION RATE OF IMPROVED INPUTS IN WHEAT (1.)

RAINBELTS

Input

Propel" tillage

-2501lU1\

o

250-300mm

o

300-400mm

o

Over 400 rom

o

Avera~e

o

<-.::;;:.,
c::r-

Clean seeds

Grain drill

FerH lizer

Summer fallow

o

o

o

o

67

o

o

o

7'i

4

14

5

100

o

113

3

331.

201.

65

1.5

11. 'i

2.5

Herbicides o o 25 S3 112% 17

Source - M.11. El-Ilure,ml, Economic Analys is of the \-lltent Sub-Sec tor of Jordan.

Iowa State University 1975
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4. unsatisfactory results from using contract services for the new

practices.

5. chemical weed control did not contribute to an increase in yield.

6. the inability to finance the practice.

Tne table clearly shows the relation between annual rainfall and the adoption

of new practices. In the zone with less than 250mm of rainfall no farmer

adopted the new practices. In the 250 to 300mm zone the only new technology·

adopted was clean seeds, a very low cost practice both in terms of money and

labor and one wnich does not require any major change in traditional ways of

doing things. In the two higher rainfall areas the adoption rates for clean

seeds, fertiliz~r, and herbicides were substantially higher in the above 400mm

rainfall belt than in the 300-400mm belt; 1/3 higher ror clean seeds, twice as

high for herbicides and three times as high for fertilizer. Only ror summer

fallow was the adoption rate higher in the lower rainfall area. This, of

course, is consistent with moisture conserving summer fallow being more

important in lower rainfall areas. There is a clear relation between yield

variability as a result of the annual variation in rainfall and the adoption

of improved practices. Table 2 shows that, for the most part, improved

practices were adopted in rainfall zones where average yields in years of poor

rainfall were above two-thirds of average yields in years of average

rainfall. The only exception was some adoption of clean seeds in the

25D-300mm rainfall zone when average yields during poor rainfall years were

only 52 percent of that in a year with average rainfall.

It should be noted that few farmers adopted sumer fallow or grain drills and

none adopted proper tillage. Adopting the practice of clean summer fallow

represents a major change in traditional practices as it requires either a

change from annual cropping to bi-annual cropping or th2 elimination of a

significant source of animal feed from weedy fallow. For both proper tillage
as well as for summer f,llow, adoption of these practices would have required
major investments in new equipment either by farmers or private contractors.



TABLE 2

ESTIMATED WlIEAT AREA, PRODUCTION, AND YIl~[.D

UNDER DU'FERENT WEATHER CONDITIONS ...~O BY RAINl.t'AI.l. BELT

ProductionArea Average yield

(000 dunums) (00 tons) k~unum (percent)

Rainfall Belt

good

year

poor

year

average

year

good

year

poor

year

average

yeac

good

yeac

poor

yeac

average

year

Dese['l
.<~~

(150-250noo) 500.0 340.0 416.0 35.1 3.3 16.~O 233 33 100
,~

-- -"---

Eastern

(250-300nun) 750.0 640.0 393.0 68.0 22.8 1,4.36 141 52 100

Weslcrn Plain

( 300- I,OOlllffi) 644.0 544.0 610.0 76.4 27.1 49.5 165 70 100

Upland

(Ovc[' 400nun) 189.0 180.0 180.0 26.4 13.6 19.0 106 82 100

Total/Peccent 2083.0 1704.0 1599.0 205.9 66.8 129.76 140 68 100

Sourcc: Based on Table 1, p. S, ISSUES OF IMPROVING WHEAT PRODUCTION IN J0ROAN RESULTS FROM A SURVEY,

by Suleimon Acabial, uavid Nygaard and Kutlu Somel.
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The data indicate that risk associated witt ::r.~ \'ariabi1ity in rainfall is an

important determinant of the rate of adopti::-.i1 of 71e\v practices by farmers.

There is also information which indicates J0-danian farmers aTe reluctant to

borrow funds necessary to adopt new practices. "Only tel "Jercent of the

sample has borrowed from organized sources of credit, The average amount

borrowed is 10 8318 and it ranges from an ave;age of JD 500 in Karak to an

average of JD 17853 in Ghors. One does get the impres3icn that with higher

availability of water, borrowing increases, again supporting the risk impact

of weather uncertainty. Another evidence from the survey is that quite high

proportions or the sample have indicated that they ~uuld not borrow money to

pay for practices or inputs even though they had preViously expressed the

usefulness of such practices or inputs." Finally, the evidence inc.icates

that, though farmers may not adopt an entire package of practices, farmers

will selectively adopt one or more parts of the package if t~ey believe it

will favorably affect yields ~~d income.

In summary, in a limited sense, it would appear the OSU eff~rt was successful

in demonstrating that the technology used in the Northwest U.S.A. was

transferable to Jordan, even though local refinements were identified as

needing further study. Increases in output from the technology transfer

increased yields 60 to 100 percent. Those practices that did not create a

major change in tradition such as weed control and improved seed were readily

adopted. Those that reqUired significant changes in traditional practices

and/or equipment that was not readily available have the lowest adoption

rates. Only a very few of the larger farmers adopted the~e practices. Surr~er

fallow was not adopted largely because it broke with tradition, eliminated the

livestock feed from weedy fallow and required new equipment not availa~le on

th local lmarket.

B. Institutions
Institution building activities of the OSU project were to assist in

developing a capacity within the ~inistry of Agriculture to implement a

long-term adaptive research program w~th the objective of doubling wheat
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pr0duction by 1980. Thus, in 1974, the OSU consultant prepared a long-term

Master Plan which call1ed ror adaptive research on tillage procedures, soil

testing for fertilizer responsiveness, weed control and herbicide use, and

variety trials for both summer falloifl and annual cropping in the dryland wheat

producing areas. The 1974-1975 dp~onstration trials represented an initial

effort to implement this iesearch effort, but with :':hz termination of the OSU

project in 1975, implementation of the plan quickly lost momentum and was not

translated into a su~tained effort to increase wneat production. As a

consequence, in the post 1975 era, few new wheat producing technologies have

been developed or adopted at the fal'm level. The static nature of the dryland

Wheat produc~ng sector is revealed in the national statistics for wheat

production (See Table 3). The current per hectare yields remain about where

they were prior to the OSU project. Indeed, because there has been a major

decline in total area of wheat grown, there has been an absolute decline in

total national production.

c. Support Services.

The rate of adoption of the new practices proposed in the Oregon State

package does not appear to have been adversely affected by the inability of

private or public entities to supply inputs except ror certain farm

implements. The equipment necessary for carrying out moisture conserving

tillage practices, seed drilling and Rummer fallow was not and still is not

readily available for use by farmers. There are ample numbers of small

private farm implement sales firms who are potential suppliers of such

equipment. However, as yet these firms have not demonstrated a willingness to

risk capital importing new types of equipment not now in Widespread use.

The combined public and private suppliers of other farm inputs have for the

most part made available such things as fertilizers, seed and credit. This

does not mean there are no problems with input supply. Rather, scarcity of
these inputs does not appear to be an important factor in limiting their use

given current levels of demand.
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TABLE 3

jORDA.~: W:.-JEAT ACREAGE AND PRODUCTION 1961-81

YEAR AREA

000 DUNtJ.vfS

PRODUCTION

000 Mr

1961 2100 105

1962 2210 95

1963 1570 53

1964 2320 200
1965 2200 230

1966 1500 80
1967 2700 180
1968 2100 120
1969 2000 195
1970 1200 55

1971 2050 150
1972 1900 160
1973 1500 40

1974 2355 227
1975 1111 50

1976 1307 65
1977 1213 62
1978 1302 53
1979 960 16
1980 1301 134
1981 970 51

Source: USAIn Jordan Agriculture Office.
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Fer'tilizer importing and distribution has been a function of private

businesses in Jordan. Companies which import fertilizers also import seeds

and pesticides. Tnese operations are mostly in the irrigated areas of the

Jordan Valley but they also supply wheat farmers. The dealers attempt to

promote the use of fertilizer by employing agronomist-salesman who advise

farmers on the use of fertilizers. 2 Fertilizer distributers and retailers

extend seasonal credit at no interest to farmers. ,There is some public

involvement in fertilizer procurement and distribution. Government does at

certain times import fertilizer which is distributed through cooperatives.

There aTe two problems related to fertiliz2r distribution. First, additional

research is needed to dete~mine much more accurately the types of fertilizer

needed for wheat production in various areas. Second, farmers in G,e remote

areas are limited by the distance from retail suppliers and the necessity to

use public truilsport to obta.in fertilizer. ''Toe further the farmer is from

sources of imputs, the easier it is ror him to postpone using new technology.

The educational ?rocess is limited in the same manner, indicating the need ror.,
greater extension services by the private sector as well as by govern~nt.~

Toe production and distriwtion of improved wheat seed in Jordan is carried

out by the Ministry of Agr~.culture and the cooperative movement. Improved

seed is subsidized to some extent. '~ow prices established for improved seed

does not allow private seed companies enough profit to justify private seed

production. ,A However, some private farmers do save excess seed from their

wheat harvest and sell it to other farmers. Government does pay farmers a

premium pl-ice for seed quality wneat, usually in excess of 10 percent above

the price for top qU31ity bread wheat. At the end of the project, w,e amount

of improved seed available in the market was not sufficient to meet demand.

The same shortage of seed probably continues, though it is very difficult to
be at all Diecise about the magnitude of any shortage.
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Quantitatively, private tractor and implement firms are providing adequate

equipment to wheat farmers and contract operators. It should be ncted that

different firms supply tractors and implements. There does not appear to be a

major problem with the supply of spare parts even though they are taxed at

import t.i1ile new equipment is not. The problem with ~,e suppl~T of tractors

and equipment is qualitiative. Suppliers do not import the kinds of equipment

essential to the package of practices recommended under the project and

endorsed by the government and Sl"IDSequent projects by other donors. I t also

appears to be true that contract operators Who bL~ more ~~an half of all

tractors or implements used in Wheat farming may be resistant to new types of

equipment.

The government in cooperation with the Jordan Cooperative Organization is

attempting to overcome current obstacles to the ~mport of equipment required

for the package of improved pract~ces. Tney are establishing three machinery

ccntprs to demonstrate there is a demand for t~le improved equipment. One

center is in operation and the other two will become operational ~hortly. Tne

JOO plans to operate these centers or demonst~ation units only, with tr.~

expectation that private business will meet additional demand for these ty~S

of equipment.

Farmers have four potential sources of credit in Jordan--the Jordan

Cooperative Orga~ization, the Agricultural Credit Corporation, private firms

selling farm suplies and traditional loans from relatives or others in the

village. ~10c:;t ACC credit goes for crops other than \Yheat. The JCO makes four

different types of loans. There are seasonal, mediwn term of five years or

less) long-term up to ten years and in kind loans repaid at the end of a

growing season. Loans from privale retail firms appear to be limited to

short-term seasonal loans fOT procuring anrlual inputs not medium or iong-term

for purc~ase of equipment. Wnile there is credit potentially avialable from
this variety of s()urces~ credit extended to wheat farmers, except possibly

that from traditional sources, is quite limited. La~ge wneat farmer5 appear

to have few problems in obtaining credit but the amount flOWing to other
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faTmeis is not laige. Credit certair,l.J :::cL:.:d become a constraint to adoption

of new technology wnere cc.:~peratives .r~ n~: Yo'ell established or if medium and

long term loans for equipment pr)cUTeE2~~ aie necessary.

Extension services in the drvland wheat areas o~ Jordan leave a great deal to

be desired. OuTing the project period extensior demonstrations were carried

OL'~ by project staff with little involvene~t of the extension service.

"However, in its ze,-l to conduct a large: numbe;- of demonstrations throughoct

the various wheat growing Tegions the project t~nded to be centrally con~cted

with '.ittle meaningful i.nputs by the local extensiorl staff or coo!"-'erating

far!Jlers in the absence of centT al project perscf.,el. ::.onsequently, \.meat

project staff have become very knowledgeable and !cvell experien~ed in growing

wheat with the new technologies. Unfortunately: ~he local district staff,

faimers and other private and public agency pers(~nel ~3ve not learned the
simple details of the n~t.; technology. ,,5

Tne effectiveness of the Ministry of Agri~ulture excensicn service ~las further

weakened by the r:~cision of the government to foc.lS development eff,)rts in ~t,e

irrigated Jordan VAlley. Not only were financial resources concentrated on

irrigated agriculture ~ut substantial numbeTs of staff, including e::tensio~

personnel, were selected on the basis of merit and trans£erred to the Jordan

Valley. Some extension Hork is done by the Jordan Cocperative Organization

and private supply fiims. As mentioned above, ferttlizer retailers have

agronomist-salesman on their staff who advise farmers on the use of

fertilizers. JOO provides advice to farmers in connection with the

distribution of improved inputs including agricultural i:rple,;}ents. Despite

these efforts extension activities in the wheat growing areas are less than

adequate and have not play~1 a major role in bringing information on i~roved

practices to farmers.
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D The Fa~m Economv.
Beginning in the mid 1970s, the Jordan economy began undergoing a process

or accelerated change which is likely having a profound impact on ~~e farm

household in the wheat producing sector. Remittances, investments from the

oil-procr.JC; llg gulf states, and the reloct=ltion of commercial services from

war-torn Lebanon to Jordan, have combined to produce a boom expansion in the

construction and ~ervice sectors within and around the Amman metropolitian

area. Among the !lVe administrative governaces in Jordan, the Amman QJ-;ernate

itself now accounts for 55 percent of the country's population, 59 percent of

all employment and 65 percent of all economic activity. Average income per

employee is 27 percent higher in the Amman Governate than in other

governates. In order to correct for this regional imbalance, over the past

decade the GOJ has sought to achieve a more equitable pattern of economic and

social growth wit..'1in the other rour governates. Tnus, vast improvements have

been made in the extension of public services (water, communication, health,

education, transportation) to outlying areas. It now ap?ears that most of the

regions are equipped with basic infrastructure. However, in spite of these

achieve~ents, foreseeable trends indicate a further concentration of people

and employment in the Amman area.

Toe rapid g~owth of the construction, services and manufacturing sectors, of

\vhich 73 percent is located in the Amman area, has served to greatly reduce

the relative importance of agriculture as a source of income and employment.

Agricul~Jre now accounts for L2SS than ten percent of GDP and approximately

ten pe~cent of total employment. Tne enormous increase in demand for skilled

and unskilled labor in Amman continues to act as a magnet in attracting labor

from the rural sector (including from other countries in the Middle East and

SaJth and Southeast Asia). It now appears, that the dryland agricultural

sector is experiencing shortages in labor and a corresponding rise in wage
rates. Furthermore) many f~rm households now have multiple sources of income,
wilien derive from both the rural and ul~ba:l sectors. More irip-:>rtantly, for

many ~al househvlds income from farming is likely decli,ing in proportion to

the rise i~ available non-farm income.
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It is not clear how the rapid expansion or economic growth and non-farm

employment is impacting upon the structure and composition of the agricultural

economy. There are reported increases in absenteeism and the growth of

sharecropping as more rural landowners move to urban occupations. There are

also reports of farmers simply abandoning their land in preference for

lucracive employment in the Amman area. National statistics on area under

grain cultivaton shows a dramatic and abrupt decline of nearly fifty percent

in the post 1975 era (see Table 3). The causes of the precipitio~~ reduction

have not been studied. A prevailing view is that many areas in the arid and

marginal zones , where yields are usually low and quite unpredictable, farmers

are tal<.ing land out of production and trading the pl'OSpect of lmcertain farm

income for more secure employment in the Amman area.

The "pull" factors associated with rural to urban migration may be accompanied

by th~ operation of a number IIpush" factors within the rural sector itself. A

primary cause of concern for many observers is the fragmentation of

landholding associated with traditional inheritance practices that require

9ividing land among hiers. Subdivisions of land has created many holdings or

under five hectares and it is suggested by some that many farms are so small

and economically unviable that their rn~ers and/or family members are forced

to seek non-farm employment in the urban sector. Under such conditions, there

are questions as to whether units of such size are sufficient to generate

farmer interest in more advanced oroduction practices.

Land fragmentation and rural to urban migration may help to explain the fact

that farm ownership and farm management are becoming less coterminous. Tne

apparent growth in sharecropping, contracting farming and even long-term

leasing suggests that a trend r.Jay be emerging where tenants a;-e reaggregating

small-holdings into larger scale management enterprises. In this case the
problem of land fragmentation may be less constraining than is the case with

the short-term time horizons associated with some new management

arrangements. Tenancy agreements are usually only one year in duratiun, and
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many observers are or the opinion that this d~~ not offer sufficient security

to attract longer term investment in land and ~echno1ogy improvement.

In the absence or research on the rural sector ~t is difficult to determine or

even confirm the imoact of the above conditions c . :arm.?roductivity and the

adoption of new technology. Wnat is known is that ten percent of Jordan's

labor force are involved in agriculture, and that a large proportion of this

number are producing \lineae at very low yield levels. It is also clear that no

conclusions are warranted Which suggest that existing conditions in the

agricultural economy are acting as a major brake tc the adoption of new

technology. In the absence of a dynamic and sustained program to promote

in~roved technologies in the wheat producing sector, the presence or

non-existance of farm level constraints remains undetermined.

E. Government Policies.

During the 1960s and early 70s the Jordan government increased its

in\Tolvement in Wheat trade and in 1973 took over all wheat imports and became

the dominant force in determining the price paid to farmers. The price of

bread is set by the government at subsidized rates. From 1962 to 1975 the

price of bread increased by only 16 percent, from 43 fils/kg to 50 fils/kg.

Since 1975, the price of bread has been increased by 50 percent and sells for
75 fils/kg. Until 1979, government price policy for wheat was entirely

consumer oriented. Large amounts of wheat were i~ted and sold to millers

at greatly "reduced prices, ranging from 30 percent to 70 percent of che import

price depending on world market price fluctuations. 6 Tnis forced dow~ L~e

price received by local producers below the economic value of production. In

1979, in response to pressure exerted by wheat farmers, govern~ent, which had

purchased Wheat locally only for special purposes during the past five years,

announced that it would, over a two month period following harvest, ?UTchase
\vneat at a price of 75 lO/ton, a price 50 percent greater than the local
market price for locally produced wheat and above the eLF price of wneat. 7
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Prices paid to farmers by the government have been increased each year and are

now 120 JD/ton, aoout 50 percent above the CIF price of wheat. It should be

noted that this price increase has not had a discernable positive effect on

the amount of wneat produced. However, thE~ combined effect of subsidized

prices paid to rarmers ror wheat and the subsidized price of bread has led to

S~De increase in wheat marketing., It pays rarmers to sell wheat and buy

bread fOT consurnytion rather than to use their high priced wheat to make cheap

bread. Tnere is some indication that farmers are also buying cheap bread to

~~e as animal feed. The increased prices paid for Wheat have, of course,

increased incom,=s of farmers selling wheat on the market. The subsidized

piice paid for locally produced wheat means that revenue is no longer being

transferred from the wheat sub-sector to the rest of the economy. Rather, the

price received by the farmer is, in part, a tloansfer rrom the rest of the

economy te· agr icult'..lre.

The Jord~n government has ~~ed tax policy to encourage agricultural

investment and production. Imports of agricultural equipment and supplies are

exempted from all import duties. Additionally, income taxes are not levied on

farm inc.J::le and the land tax is not applied to agricultural land.

With the initiation or the 1976-81 five year plan, the government put into

place an investment policy which had adverse implications ror wheat

production. Government decided to concentrate five year plan investment in

irrigated agriculture in the Jordan Valley. Additional investments were not

made in dryland agriculture and skilled personnel were taken from work on

dryland agriculture and transferred to the Jordan Valley. As a result, rrom

the development investment perspective, \vneat farming went through a five year

period of benign neglect.

Socio-Econo~ic Situation.

It was only late in the game that the OSU project began to grapple with

the institutonal and economic unknowns which might be constraining farmer

adoption of new practices. Thus, at the end of the project the full-time OSU

consultant made the following observation:
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"It is beli~ved that more rapid adoption of new methods would take place
with mo-r~ personal involvement by the farmer and the extension agent and a

greater contribution on the farmer's part. Emphasis should be placed upon a

program making better u~e of the facilities the farmer has available to him.

Less sophisticated implements than demonstrated in the past should be tried as

a more practical means to increase wheat production.'~

The consultant's report ended with the conclusion that ••• ''To achieve the

potential increase in production the cultural, social or economic constraints

hindering research and the adoption of improved methods and techniques of

producing wheat will need to be minimized.,,9

In 1975/1976, the AID/Jordan mission was ariving at assessments similar to

those advanced by the OSU consultant. Thus, in the initial projections of a

follow-on project, the mission concluded that a "farming systems" approach

would need to be adopted in redirecting Jordan's wneat production campaign.

Tne farming systems approach would enable " ••• the Research and Extension

staff ..• to view the farmer as the farmer does. Only in this way can agronomic

and technical research be prope~ly directed to overcome the constraints which
the farmer perceives. II10 It was anticipated that a new project would have

to focus attention on a wide range of social and economic factors at both the
micro and macro levels. At the micro level, new technologies would need to be

assessed in terms of the financial risks they posed to the individual farmer.

Likewise, factors tmich controlled farmer access to input goods and seld vices,

such as farm size, tenure arrangements, market structures, would need to be

examined. Finally, at the macro level more attention would need to be devoted

to an analysis 0f policy ~nd input subsidies as constraints or facilitators of

technology adoption. Had a follow-on more comprehenslve project been

launched, it would have initiated z process of illuminating those deeper

social and economic issues wTlich account ror low levels of productivity within
the wheat producing sector. However, there was no follow-on project.
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As noted elsewnere the Wheat Research and Production project focused on
technology transfer. Consequently, almost no socio-economic research or

analysis was undertaken during project implementation. The c~ntractor did

send an agricultural economist for a short period late in the. project to do an

economic evaluation of the improved wheat technologies. However, the trials

undertaken were ror the most part structured so they would not produce data

which could be used ror economic analysis of returns to the technology

package. For most of the trials the economic costs and benefits for either

the total package of technology or its component parts could not be compared

to those of traditional practices. Thus, the analysis undertaken was limited
to an attempt to determine the profitability of summer fallow. Even there the

data was limited so that the results can only be considered more or less

indicative of returns to grain p~oduction. Tne analysis indicated "that

adopters of the technology in Aman and Kerak governates would incur losses in

about one of every four years. ln Irbid governate the incidence of 19S5

appears to be one of every two years. ll These losses occurred in years of

poor rainfall. As noted earlier the analysis ignored the returns on straw and
so underestimated the value of the crop.

Since the completion of the \~eat Research and Production project, some

limited work has been done on economic analysis of dryland farming including
Wheat production and the utilization of impr.oved technology under the

project. An Australian Land Classification Study looked at comparable gross
margins for alternate crops and livestock using improved technologies in

various rainfall zone5 with poor, average and good rains. 12 This analysis

indicates that the use of modern. husbandry techniques with mechancal

harvesting can produce a gross margin 2.6 times as large as that realized from

traditional husbandry using mechanical harvesting. The study also shows the

way in \vTIich gross margins using modern techniques vary widely among various

rainfall zones and as rainfall varies rrom good to poor. wneat groNn with
modern techniques on good land in the better rainfall zones is profitable
dUj-ing years of poor rain ~nly with the current high level of producer price

subsidies. For most poorer land and/or lower rainfall areas w~eat is not

profitable even with the subsidy.



-22-

El-~urani used production function analysis to show the varying effect o~ rain
on wheat production under traditional and improved technology package
practices. 13 His results show that with good rainfall on land normally

receiving between 300 and 500mm of rain the traditional farmer "produces in
uneconomic stages of production.,,14 The farmer using the improved

technol~gy package operates near the optimum point. However, in a poor

i3infall area, with, say 200mm of rain, the farmer t~ing improved practices

operates where his marginal product is negative while the traditional farmer

operates "at the optimum point in his production function. II1S •

All three analyses of the economics of dryland production clearly demonstrate

the risk associated with the utilization of improved packages of technology.

(It should be noted however that neither the Australian or El-Hurani studies

analyzed new technologies using clean summer fallow.) While increased yields

are obtained with the in~roved technical packages with adequate rainfall, with

less amounts of rainfall yields from the improved package may be less than

from traditional practices and they are even more likely to be unprofitable.

Thus, in a dryland farming area such as Jordan wnere annual fluctuations in

rainfall are both frequent and large, the risk associated with the improved

package of practices is likely to be great exceot in the better rainfall

areas, over 350mm.
I

There are a number of other economic events which have had some influence on

agricultural production in general., including wheat production, which need to

be briefly mentioned. First, since the end of the prqject, the price of land

in Jordan has increased substantially, probably a hundredfold since the

beginning of the project. Perhaps as ~~h as 10 percent of good \~eat land

has been converted to urban uses over the past decade. Second, wage rates

have increased substantially. Unskilled construction labor in urban areas

earns 15 dollars per day, an increase in the wage rate of 4 to 5 times over

the past few years. During this same period labor has flowed from farms to
urban areas at a greater ;ate than physical migration. Thus, there has been
bot~ an absolute loss of labor on the farms and an increase in part-time

farming. The number of farm families depending solely on farm income ror

family security
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has been decreasing. In making decisions on farming coerations income from

alternate uses of labor ~as becow,e a par: of the calculus in considering t~e

allocation of labor resources. Third, c;.~rtunities for production of crops

bringing higher net ret~Tns have increased since the project was initiated.

In parti~Jlar, returns from tabac=o and toma~o production in the higher

rainfall 1reas are subs~antially higher than returns to wneat production.

Additionally, t~e number 01 ·~lls in the highland areas providing sufficient

water for irrigation is increasing. Under irrig1tion farmers have a number of

alternative crops or higher value than wneat wnich they can, and do, procr~ce.

Finally, mest f ar:ners depend on contracting ',y"ith private entreprenuers for

tillage and harvesting wneat. ~Ie economic interests of the contract

machinery operators and the far~ers may differ in ways w~ich irhibit the

adept~on of new tech~ologies. If machine operators do not perceive that they

\v~ll increase ?rorits by using Machinery required for the new technologies:

they w~ll not bL~ machinerv and make it available for hire bv the farmer. Tne
~ ~ ~ J

operators or machinery are generally Lnterested in completing a job as quickly

as possible in oreer to maxlillize net income. T~is orten means they will ?low

un and COwu slopes rather than on the contour or they will set openings on the

cOllibine harves:er to speed up the threshing process and wasce considerable

grain. The machi~e operators th~ may maximize their profits at the exoense

or the rari7ler.

Dl. PROJ::::cr I~!P .-\Cl : ANALYS I S

why did the OSU project produce such a neglible impacc on the adoption or new

r....-ne3t P;,()ct.:cir:g technologies, and similarily, \vily di.d it not succeed in

setting in motion a longer-range iesear~h and extension program which would

event~al~v 'yield maior increases in \~eat oroduction? Various reasons have_ ..J

been en~~erated in the previous section as to wny farmers did not adopt most

of the ?rac:ices de80nstrated ~y ~he OSU project, Deeper underlying factors

wTIich are institutional, economic and social in c~aracter ~sc be examined

~owever, Ln seek~ng to fullv acco~lt for the poor ~2C8rd or ~ec~nolgoci~l
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sectiJn. For the moment, the analysis will focus on those factors Nnich

::onstrai:-:ed the OSU project from advancing the development of a

self-sustaining .v"heat research program within the :-finistry or Agriculture.

A. Institutions.

The orLginal OSU project objectives (1968-1970) included no mention or

building i~-country institutional ::apacities. Rather, the primary purpose was

to deteT~ine through on-farm trials wnether the improved dryland wheat

tec~nologies used in the d;y11nd areas of Eastern Oregon and Washir~ton could
be transferrec to Jordan. It was in the second phase of the project

(1973-1975), that the institutional component received explicit mention and

attent:on. ~es, the one field based OSU consultant worked with the staff or

the F.E~sear::h and Exterlsion !:>irectorate within the :1inist:-y in seeking to

iT.Dro\re thi; capacity to design and i~lement a more effective adaptive

resel-ch and extension e=fort in wneat production. T~is activity included the

pre~3jation of a long-ter~ research plan and an effort to initiate a more

int2rdisciplinary and coordinated applied research effort. However, the

?er..J s~illed and

eX;)E:ienc~i ?ersonnel were available to work with the consultant as

counterparts, and facilities, equipment and logistical support ror resear=h

we~e very limited. At the end or his assignment in 1975, the field consultant

judged th3t ~ modest start h3d been iliade in building research caoacities

within the ~!inistry, G~t it was hi5 recommendation that further technical

;ssistance wculd De needed to sustain and expand this effort.

T~e u.s. AID/Jordan mission was interested in promoting 1nd financing a

follow~on project to continue and expand the work undeTt~(en by OSU. ~~us, in
'0-6 .L / , t~e :i1iss,-on initiated d~scussions with the ~inist;y of Agri=~ture to

develoD a framework for a new wileat production ?Toject. HOI....:ever, these

~n~ci.ati·Jes ',.,e:e soon overt1ken '::>y other events. E're':)aration of the ne l";

n~tior.al rive year development plan were underway in 1975, and it was clear

that GO] invest~ent ?riorit~es were snifty:ng away r;oo c~~land agricul~re to

a !Jr~::1arv
, J

e:nobasis on e;oanced ; r""l' .... 3. ... :;,,..;
.. ~ J 0 '-_-....l the Jordan
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T~e King Talal ~am was to be comoleted in 1977, and this would open the

prospect ror the cultivation of high value cash crops for domestic consumotion

and exoort. In light of this emphasis on the Valley, the ~ission was not able

to generate sl.:ificient interest in the C.QJ to ~ontinue with an ..\ID assisted

I,vT1eat producton project.

In the aDsence or a ne~ rollow-on project the OSU effort gradually faded into

the shadows of history. Twa or the three Jordian officials who had worked as

the prLma;y counterparts w~th the OSU effort resigned or retired out of the

~·!inistry of Agr iculture in 1976. lneir departure ',·;as part or a larger

movement or officials out of the ~linistry to higher paying and more

prestigeful appoLnt~ents in the ?aculty of ~~riculc~re (Cn. or Jordan), newly

estaalished in 1973, and to the Jordan Valley Acthorit:', an autonomous

03;1statal established in 19i6. T~e exoG~s of some cr its most talented and

resourceful :)ersonnel seT io\.1.5 1v constrained the Y!inist;v f;-om ass"-.111ing ~he
... ~ .I,....,

kind oI leaders~ip role envisaged by,OSU in its plan Ior expan0.ed researc~ and

extension to inc;-ease ~~eat orccJCtion ..

7he OSC project ~ad a lasting i~act in the sense that ~any oI the senior

officials in the :"linistry or .~;icl..llture and instn.:ctors in the Faculty or

Agriculture remember the project, particularly tram the viel,v~oint of the

technological package ~nich OSU was see~ing to test and advance in its many

on-farm demonst,ations. ~lost or these individuals, as well as technicians

r:om other donors-FAD and A\.1.5tral ia-<.vT1o have ·worked on wl1eac production in

Jordan, believe that t~e basic components of the OSU package, with proper

suooort and in modified fO:ffi, w~11 constitute the technological base for

initial a0JanCeS in wneat production in Jordan.

In the final assessment it would be going to far to hold the OSU project

responsible for the little ~~act t~e ?roje~t had on generating a sustained

instit~tional c.1Dacity for increasing \vtleat prodc.ct:"on. Tne initial Droiect
• oJ

objectives (1968-1970) 8munasized [he function or tec~nology t;-ansrer
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development and disseminat:'on, or at least ~~,ey were so interpreted, from a

purely tec~nical and non-institutional perspective. It was only in 1973,

after a three year hiatus in project activities, that institutional objective~

emerged in the project agenda. However, the project was grossly underrinanced

and undermanned in supporting this effort. Few funds were earmarked for short

or long-term aut-or-country training or ror the purchase or needed equipment.

Finally, during a major portion of the contract period, the project operated

under circumstances of some risk and uncertainty in security conditions. In

summar!, t~e OSU wneat praduction project was si~ly not equipped with

s~ficient resources and time to address the ~ajor issues inVGLVed in

initiating 1nd sestaining a process of institutional charge.

:he second issue to ~ addressed is wTIV the technologies NTIich t~e OSU
projecc pr0mcted, were, ror the most ?art, not adepted. ~le answer to this

question ~t ~ aGc~essed specIfically ~ithin the OSU experience, ~ut also in

moro Oon~"'L'~ ~o"'~s as N~11.~ - O_l _. '- ,,-_ ..], --- O 1-, ,..l -' h' - :::> d - haS't .. f:::r uODor ~, :>at;. oeror~ an· :IT ter t. e U

project, ~2ve ~een accive in promoting Nneat producing technologies si~ilar to

those advocated by OSU. As with the OSU experience, however, all have met
~., . 1

w-~t~ on~y mar3~na success in securing ~armer adoption.

T~e OSU project exoerience revealed little a00~t \Vny farmers ~ere net adopting

the new technologies. ~~us, the full-time OSU consultant indicated in his

end-of-tour reoort in lace 1975, that. •. "the reasons for non-:ldoption are not
1 r- 11 1 . ~ . I' _0 "T"'I... l' -. ,. \...~ .ru y c<:.nov..l1 at t:1e ... lr.1e. Ide acK or mowJ..eage a;'.,Y-Jut constraints on

adopti.on rer-le(:ts t;-;e fact that the .... r·)J·e,...r ob~pcc;v:::>c. oivo li-L."rl"o:';: anv
~ \.- _..... J - .... -~ -= ~ - .... - ~ - .L.. .....

elTiDhasis to :lctu.al farmer adoption. Racher, the 2munasis ,·;as on the

develop~enL, tescing :lnd proving of a wccern system of wTIeat far~ing in

Jordan ... "that 7...,·culd orovtde a base ror doubling yields." As a consequence,

the ,oroie:t ass~~ed 3 ~eavv technologv t~1ns:er_ J_J

riOt 'e' o;""'.:>ri~_v _ ;-'_"'-'-

, .2!':1pnaSl.s,

missicn evaluati~n noted that .. " ac0p tLon/extension

'.·;a.:;, per 5e, not 3 project ubjective."
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Social, economic and lnstit~tional raccors \vnich illight have been constraining

farmer adoption only began to ass~~e some i~rtance in the second onase of

the project. Thus, in 1975, OSU s~ort-term consultants ~dertook a brief

economic evaluation of the advanced technology, revi~w~ng as well possible

shortco~ings in t~e service capacity or the agri-ousiness sector.Tne economic

analysis suggested that the OSU technology package ~as profitable ror annual

cropping zones, but of questionable profitability in s~~mer fallow regions.

Uniortunately, this analysis had a major omission that greatly understated
. t '!)- .... 1'- .,. I-h U'.... .economlC re u:n. ~cause s~:aw nas a ~os~ no casn va~~ in ~"e .~., lt was

~gnored in the analysis. ~n Jordan it is ~ual:y of equal value to the grain

as liv~estocK feed. ~ecacse i~creased grain vield is associated w~th
~ ~

:'''''7''''"'.a-. ;:J ...... ·J..'e _: ......,c-,· ~~.::e(1 sl--. ar.,; ~'l·e'l.d, -:..,;- o,re.,--;,..:"'t ··..,5 .... -= -~J'O- ~~o"''''~n~;:>_<', ...... _.... __ oJ _ _ ••v _ __.J"':> v. ::>J.6" ',... ", VJ. "'<:1 , ~'!';-' ,_<:1 ,-_.

\.JithctlC giv-:'ng st'a~.;r a valt.:e, t:-:e retu;n on f allef"; •...;.15 1:JoUt: breai.<even.
, , .large lncrease ~n st:aw (2bout 75%), ':JaG ::.een~dded,

; ...
L~

Nould h~ve ~een a ~ighly ?rofitable innova~icn. 3e~ause of t~is flaw, Oregon
-

State was rel~ctant ta :eca~uend clean fallow.

r~e OSU review of the agri-service sector revealed t~at business firms ~ac t~e

cap8ci:y to s~?ly goods ~nd services ror ~odern :a,~ tec~~ologies, ~ut ~~at

the perfor~a~ce of sec~ se~Jices were ~Ieven and variable In a ncmber or

service categories. T~~s, shortages ~ere ciscJVered in t~e 5~ply of icoroved

seeds, a~d ~rea wit~ appro?riate levels of nicrogen analysis was r.ot

1vai1able. Tractors, cowoines, and t,aditional fa:w i~lemencs, 1, ...,C\· ,...:1.; '-'0-, -l""l,lJ....:.'-o

sprayers wsre in adequace s~ply at least at the ret~iler level, but grain

~rills and chisel plows were not available from equipwenc dealers. :he :eview

did not ?rovtde any in depth analysis on the variation in prices ar.d

accessibLlity of these services at the act~al farm level.

c. Policy
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goverr~ent tax ?oli=y should have inc~eased t~e attractiveness of L~esci~g ~n

new te~hnologies. \~nile government ~ept prices paid :armers below the shadow

price of wneat, C.I.F. Aqaba" OuTing the project and throl~h 1978, t~e

evidence does not indicate t~at higher prices by themselves would have

resulted in adoption oZ new technologies and inc~eased ?rc~tion. In the

five years since the price nI wneat ~as incrased substantially above import

parity, production has averaged 7~.6 thousand tons per annum compared co 91.4

thous~nd tons average per annum during the previous five yeaTS. Even

eli~i~ates the partic~larly poor harvest year of 1979, average annual

i~
... .l.. one

L;.vest~er.t and t~e best tr~ined agric~lturai wor~ers :;o~

to the jordan Valley meanc t~at gcver~uenc resources were

before :::he arice i:;crease '..;as

in the period fol10w~r~ the price i~crease.

thO'...:.sand tons

~Je cecision of the

JroC~ci~n f'~ctions wTIich wculd have ~ade it possible for rarmers to ~a~e a

noticeable supply response to t~e arice i~crease. ~eithe- was :~e private

-ect~r in a aos;-ion -0 0;"0 ~uc~ se~.n_'~o_s [~_f~r.-..·.~_-.S.:-> v. _I • _,-", I.- o_v_::> .. • v _ v_ ,. S ~'<~-ene' v- C. 1.-'- .OJ J..J

doubtful t~at ~ar.y faT~ers will be inclined to il.ove towar~s ~ew to~hnolooi~s~ l _""""'. I _ ,:, __

:..--ithout a illore Eavcr:,le aL±lic oolicv iilix ar.c i:r.nroved .::)1,.bli~ anc 9rivate
~ ... J I.

instit~tion11 SUDDOTt and input supply.

D. Econo8i.c

Such e~onoQic analyses as ~ave ~een cndert~~en on t~e ~nt;oCucticn or ~eN

• ~ ';-' .. 1.-, l' . J' .. l' ,. ..\Vneal.- pr0c.Jc .... l.On l.-e~.. ;10 ogLes in orGan 51-rang y lna...:..cal.-e that ~i.gh risk is

assnciated w~th highly vari~ble rainfall. Rain in Jordan is highly irre~Jlar

~ith poor r1infall on the average expe~ted about two years out of five, with

perhaps one good and two aver2ge years. In this sic~ation jordan's d~yland

~ighest priority on rLs~ aversion and selecti.ng a8o~g

probabilities =or illaximizing rawily security. For [he iliOSt part ra~~ers

ooerate on a law invut pr0d~tion function ~~ich mini~izes riSK. ~is ~eans
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optirm....ll 0UJut. Given the ~nnual variability ~~~ e:~ective rainfall, Jordan

rarmers engaged in annual cioF?ing including ;s~dv E1llow ~ay ~pti~ize inco~e

over the long run in areas Nith average iai~=~ll of l~ss :han 350mm by using

the t~acitional low input system. Ho~ever, \~i:h cleat s~~mer fallow farmers

would move to a new production function and ucilLzacioc or the traditional

Lnputs might cause far~ers to operate belo~ opt~~~~ OUC?ut. In a real sen5e

clean stL'Thller- rallov.-ing is insurance against low rainrdll [0,- user-s or high

"J. i-=1<. avo_!"sin1'1l....~us ;.'!l·!-iaatos ::IO"';"'S- ... ..J~T';-:~n 0= nor' c·o"':"""'olool'os..:\. ...;J _'-. LLl .h '- .... 0 _ --O':l_L. L a<.......L.J~,;.,..... .. _W __ .1.11 ~.o-

. .
l.. S l.0,\';. 3eca~se

. . .ilSK3VerSl.On res·..llts i.:l l.ess

yea!"s O~ average and geed raiuiall, i.~ e::ect, .....
~.Ll

'.xociuce!"s i.n ,in

inDut vroduction rUiction.

3 ~2sult or ~oTgcne

to '~;heat

·v-c..- ....... i na '-'n ::I 1 ,·l ..::",,_' ·.JL .._ .:;:, ... ./ .- .J.y

:aT:ners also seek to ~aximize

econom:c activities. 'n Jor~an dl·,r~.--=i=l·~at;on ·_: .....,l_~l_\l~p~ \'se nr- la"DOr a~.~.... • ~ " . v _, .J _.. '- ':"', _ ~ _ _

caotial in ~ot~ ~a~~ a~a ~on-rar~ a~tLvites. ~e :?por~~~Lty C0SC of f3T~

ramilv labor LS ~igh and income maxiillizaticn is ofte~ ac~ieved by shifci~g

labor to non-ra!"ill 3c~iv~~ies 0: farm orocr..lC:ion ot~er t~an ~TIeat. :ar~ers

t .....con r"3CL.::..ng for iTIec:;anical ccltiv.ation, :'ar·/esti:--.g, etc.

farme!"s may leave land in weedy fallow and ~e laber fOT wnich the opporeunity

cost is low, child labor ror example, in sheep or gO'lL ?r~dcction. ?i~ally)

'N'l'r~ "'_·.~P .L;ncro_"'sing r.r\. ri:--e or"" , ;J'-'..J =::ImL"v :nr~-,o ",",v';"';7ati~n ..,~,. ";-.,e ac:"l'O\/PG'_~I LJ__ a. ';..J .L.._ _ _l~~, .1-"-4' .J-,./ ...L _ .......·~l._ ;..~_~.1J.._ _ .... J\ 1l1C1 ...... U ... 1. __ •

,'"'n co""~n:"'ll ·'"'O.~\./ __ .. J, ......... _...J::J_F

~~~~1~~~ vari~11~ ~~~~;~a~~~ns or'-.j. uu.:s" . ~\..,--. '----'1.1'-'_01 '--'~. • alternate co~ort~iti2S
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The increasing ar122 or l1nd due bot~ to ~a~id ~~anizati~n and t~e large

inflow of ie~ittances has neg1tively af~ected wTIcat production. As G~e

opportunity cost or land increases, substantial economic (and financial)

losses may accrue to farme~s iraQ wneat proa~tion, parti2u1ariy ir the farmer

is operating on a low technolo&y production function. In ~~is situation the

rar~er mav increase family welfare bv findingo alternative ~es ror the land
'" '" '"

either in some higher value crop or in non-agricultural ~es; e.g.

residen~es. One tendency is for farmers to attempt to increase the per unit

valL2 0: the crOD bv investing Ln wells so they may use the land more
.. J "-" ""

~ ...,t.:::>~s; ~,',:::> '1~._ \ i _, ~ .-" _ _ .' t '"' ~-. -",r; ''-0_ •...,; o~e'" , -~ 1~'OJ _ '-"'-'-'-- lI.l..~.l. V::1_~ ~raps.

i.n some=ncreases

values.

. .,
SL::ll..L.3.T'

T~e cDoorc~icv costs 0= labor.. '" a!"'e

s~~ t~at t~e ~eal losses are

?:o~ti~n, ?arti2~1~rly with ?roG~ction functions ~ased on lo,~ levels or

lil:>Ut. or:en T.axi~ized bv s2e~in~ alternate e~~lov~ent andoJ _ .. J

As

labor transfer!"'ed o~t or far~ing is ~ually the younger ~~re vigorous wales,

reductions in labor

ene~gy CtlC

-atl...e- ~~'a!"1 a""D~ y , .... "r-.t'"'\r -0 ; ... 0"-• d, 1..••• I. :-'. ~ 1.-:1~" L ... 1.. I Let it iie in weedy- fallow to De used 3S

anir.r~.l =~o,~.a. __ -..J.. As noted ~Dove t:;is t~e ~e of lacor wit~ low

opportcr.ity costs.

T:-"1ere ~DDea!"'s to be little dOuDt ~lternate cro?pir.g oODort~ities as

tobacco nave led to SOllie decreases ion land planted to '",neat i.n t~e higher"

is

the rot1tion, t~~

·:1.igher1rea.s.

i.ncc:::es, ,...·..... 0_<0.'_
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i~pact on ~~eac Dr0d~tion and t~e quality or tec~nological ~l~uts may ce

negative. ~e Lnte:ests of private farm machinery contractors and private

farmers ~ay be in conflict in tNo ways. Fi~st, priv3te contractors for the

most part do not h3ve in their inventory the ~est cultivation equipment ror

moisturp ccnse~'ation or other outout increasing oractices. Farmers are. -' .
t~erefore unable to 3doot improved practices N~t~ cons~ent adverse effects

on prodcction and income. Second, private farT! mac~inery ooerators seek to

maximize profits by completing work as 500n as ?ossi~le. Tnis often leads to

s~~ practices as plOwing up and dc~~ hills rather c~an on.tte contour and

~a;d~izir.g ~~rocg~put en t~e thrashe: 0: a combine Ni~~ ccnseq~nt high loss

.~1in t~ese practices ~itigate agai~st acoction or new practices.

~. Ot~er Jono: Accivities in t~e D~Iland Sector.

~e effort to in~ce fa;~er adopt~on 0: new w~eat ?roG~cing tec~nologie3

did not ~2in 0; end ~it~ the OSC oriect. As ~enticr.ed earlier the FAO ~as
-' • ...J

been active in t~e dryland sector since t~e nid 19605. Tneir project

1ctiv~ties :ontinued at varic~s locations in Jordan l~til the late 19705, 3nd

in all cases they pro&~ed only marginal rates or tec~nology adGpcio~. -...
~L.

as a self-l:~iting :1ctor ~~ ac~ievi~ a positive ifuP3ct. All of t~e :!O
'"' .... ·0 ~O("'.- - - -erc>:-" J-_L:=> •.., - ~~,or;l_~~\I'R~ r~·;o "'L~ L'-~.·.~ee p~a~s in ~u~at1.·orl\-', I _ _ _ _ . _.. v • _ J >:::., .. 1 '-'-'. " , and involved less

c~an adeqeace levels of technical assistance. :~s[ had poor lin~ages at t~e

national level w~th Debiic and orivate. . i.nstit-...:ti:JrlS ~;..;::> 30 -.,.; .....,,1.-, ''''a1_e. .. _ o. __ ""--01.. .....~

sector. Oile ~cre promising rAO dryland ?rojects was i~itiaced in 1975,

in t~e Irbid Gnvernate, nor~~ of Amman. ~,is ?rojecc ~sed the Jordan

Cooge;ative Organization i.n securing the cocperation of ~ar~e;s in joinir~

concigco~s plots tcgec~e; i~ order than cultivaton could be ur.dert~~en

a~lor.g ~_~.Ie ~'"'~,.·t~u~.· ....a~~o~ c~~n usino ...~p r .... ~~~~'~n~' ~iC~O ""'~st'" 3~~ coil__ _v' . \...;'1_1 .LJ~ ~;,,::) \-0 ... __ • .... _ .... _ ....-1 l::l ....... v. _ _ '<.J - ..v· .. t_ ~ __

Grlin drills and chisel

:)lo~vs -;..;ere prO\,"':~cied thrcU2h t~e "tAO, and '-Qoor o .......; -1.-, -""0.. .. _ l.. c-_ ,,_. .v .. l.-l.. L.. .. J_ ccntOl:r
.....,·1.,.....:., ..""'-:-n ~~ose --;::l""'-n~-'·os ..... -~c~,..-~~ '1 --~o- i_-n•.,,-.-P~.~..~ i~., '-"... ""_-, '--.·.. pr_t'.:::-•. o._ ·w,.:.,·.·.ea-L_~~_.L-..I.::1~~,1 i, '-.. _ \.... __ .JL ..-.....;-.-:_ ....JI \." '-__ ......... ::J. ~1.:::..,; ~ ..... __ .i.l _ _ _ ...... _
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yields. Uniort~atelv this Droiect terminated in 1978 before any of these
~ ~... ...J

initi~l advances in rarmer organization could be ccn~J1idated and replicated

on a larger basis.

In summa~y, wneat projects sponsored by donor agencies in Jordan have been

relatively disconcinuous and circu~scribed in scone. T~e OSU proect assumed

an al~ost exclusively technological orientation. In review~ng the project

docu~ents and studies generated by OSU and other donor projects, almost

not~ing is revealed about the fa~mer as a resource manager, and the economic

and social :actors ~~ich inflcenced tje calcul'JS or ciecision-m2~ing in the

Earill ~ousehold. All of the projects e~Dodied a :ait~ in agronoQic and

o~oinpor~no SO"l"rions Di~ono-~~~ s~'~ies 0= economic so~~al and_a ~_l ,-_, .- ''::' ~__ • .- ...... .::J ~\-.L'- L~.... .L _ & 1_, ..... .L

inSt-;~l't;ona" \/ar1.·a·olos 0"" "or:" l n o '·l·J-~ .ca-~er- l'n a "":"""1~r'1al_ •• _'- .... '-_;,.. J... __ , _ w "'-~l::> W L.d J... ;,1. ::>. ,,1\..:._ .....

prob1.e~~de~c~ficatLo~ 3nd ?rojles-solv~ng process ~as neve~ an i~ortant

elemenc in cheir f~ame - -or rererenC:2.

St~ongly c~mn~tted to a predesigned flight ?at~ it was :vay Deyond the Doint or,

no rec~r~ ~efore t~ese projects fo~,d t~emselves to be c8nsiderably

off-c8urse. Abrupt crash landings were inevitable. Tnus , the earlest OSU
project flc~dered bec~use of an exculsive reliance on advanced technologies.
"·r-.n~l,-~,..,-l'l -L.'·O s"c~oss-;"o ::"..'.0 ~~r'I~e,..ts r~n ao,.-o'.,....,Q· :--,c,"'.3use ""-1- t~ol'r -oll"ancov __ ~~J _ ,t\... ..... , .., ...- __ .v __ ., ";-'_ '-'J~'- .:1 ~. '-'I '-''-'- oJ d_ I _ ,_

on major ear:~~orks as a solutLon co ~oisture retention and erosion control.In

one Lns:ance, the project ca~e onboard Nith t~e construction 0I absorption

~aru(s, but t~ey s~~n fell Lnto disrepair because of the ex~nse and ti~e

involved i~ t~eir ~ainte~ance Nas 80re than sast far~ers could manage.
'-'

successor project in a different area and ~ith a differenc consultant team

embarked en a construction prog~am of bUilding stone terrdces across the

contour ror m~isLJre re[e~tion. t~e 9roiect team deo,arced the farmers
, .J

had t~e scenes re~oved.

fact t~at equation d " ,, ,...
....~

- ~,... . ·,...,,..., ..... c; co,-J ;-". -orne o"'se"-' 'ersnOL 0'--' ·-J.i.~IIV .... ;,.,..~ ...... / :::J, u '..J ." ... In 1975, an :.~.o c~ns1...11tant eX3~i~ed :Jast
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d0n~r ~roiects in the Jordan drvland sector i~ order to deter~ine ~TIY they ~ad
4 ~ J ~

failed to secure far~=r adootion. He attributed the failure to a ~~ber of

causes ~ncluding:

1. "f\civisers wTIO had had no Drev'ious expel L~nce .....i.th small farmers."

2. "?roje(:ts w-nich2.id not take into ac(:cunt the simple basic c:,anges

n~eded to inc~e~se procrwction bue got involved Ln purely academic

researc~l . "

3 ItT \ - •• be h - d· d' ,,17• ~~C~ or commun12atlon t~een t e rar~ers an tne a v~sers.

F. ~or i cu' ....ur '" '~o;vj '"'es"'''0' ~ ... l.... J::l~ ....;_. -'- •

~~_~~"C? ~f ~·.~el·-J '~e· ~'_. ~lO'_? :n ....~e -~rent;cn "'~Q' 'lee ~~ ~-c'''nC' ~OiShl-~~ _~u.:::>_ v __ " ._ _ _ ... 1 -...1 .~......... ':>1. '-'=' ~~;::>' ~ .11 _ ...~_,

::he 1vailabili:y of rar:;} equi?ment, particularly g:ain drills and chi.sel
r"'\: .... 7.·'~ "0,,1,~ c""nS"'l·r,'~::> '-'ne";J-'--"- , N~...... v .. "'- _ .......... _ .... J , or t:,e ~ost essential ele~ents of any effert: to

~n l;·7L;., an ')s~ ccr~sult:~r;t noted t":1at "'v"ery re'.,; gra:'n drills have been

i~rte~ ~y =ar~ ~lc~ir.e~; dealers because the dealeTs are ~ot a~vare OI the
'8

hr:Jo :>f :n"1;'""'\ ~r~ 11 s nporbrl i.n Jordan.'l.L .:.... si::lilar ::'un,,-,;:;'v" of far:i1--OJ- ~ - l.. O' .... l. _ ........ _. 1 __ ......__ &. -'

il12c:-:i.nery retai.L~rs :;early ten yea;s later in 1983, revealed that ~::'e

sic~~tLon has re~~ined unchanged. Only one retailer is dealing in grain
. '. , 1one gTa:.n C:-:'l. ~ n '"""'-00 "02-5.L t.... .. i ~ "," _ J • A similar storv•.

prevails \-':ith 'cspect to t":1e availability of c'~~sel ?18~vs, !n 1976., t..~e OSC

consultant ji.scove:-ed t~at chisel plows '..;ere not available - -
I~Or:1 ~3.rm

dealers. T~e 1933 ;u~very :-evealed the ?e;sistence of t~ese ccr.di~icns. T~e

Spraying equip~ent is available Iro::!

equi.pment ceal'2rs and sp:"'"aying services ·3!"e bei.ng :TIace available t:,;ollgh

cust0m ODerators a~d the Jordan Cooperative Society.

T~e ac::ept~~c2 ~nc use or heavy agriculc~;al equ:pQent 15 not a const;aint in

the agricultu~11 3e(:tcr. T'~actors a"d combines, and traditional far~

:~le~ents such as t~e disc ~low are rreauentlv o\vned DV lar~er far~ers. wi.t~
• • j,,.; .I -.. ...

custom operators ::lakLng chese services avai13ble to s;:;aller far!TIers. ~Cf''''eve;,

t~e
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rru~bers or =ar~ers have yet to t ~onvinced of the value or such implements as

the chisel plow and grain drill to encourage ?rivate risk-t~ing in the

acquisiticn of such equipment.

Finally, it is not clear if existir.g credit capaci~ies wuuld need to be

en~anced ir. order to scpport the adoption of new technologies. Traditional

production technologies in the Nneat producing sector are not dependent upon

extensive supplies of credit from the formal sector. The adoption of ~~e OSU

technology package would require major increases in capital out12Ys at the

indiv~G~al farm level, wTIereas a si~ilar :AO package developed in the Irbid
project (1975-1978), requires only ininor adcitior.s in capi.tll expenditw-e.

T~e Jerdan Cooperative Socie:y pro\ri_des subs:iized - . ~ror Smal.L

2Tecit

services are still not wicely dispersed throcgnout the :~~eat ?roGucii~ sector.

':)n the ot:,er-

~eeds to je jacks topped jy large c3pit11 outlays ror ~e~ equipment purc~as2s,

I~ this instar.ce inves~~ent

caoaci~V' :..;itjin :~;e d;vland sector seems rel.atively high as iTIanv larger
• _,J _ J-'

far~er3 and Ct~to~ ooer-ators possess their o~vn hea~J equipment.

T~e cescriJtive and analytical material above seggests the tec~nologic31,

socio-ec~nomic and insticJtional variables T.ight not Nar,ant equal treatment

as e~lanations of w~vJ donor Dro~ects have had so lit~le imoact on w~eat
• ..J

pr0dJ2tion in Jordan. The major unkl1ow;1 is the role of socic-economic factors

in decer~ining rarT.ers' willingness to 3dopt new technologies. Little

socio-e~onoQic analysis ~a5 been cndertaken eit~e; oy ~ordanian inscitutions

d · ,. .. .
a~' L~Cl'VlGua~s or ~lder denor projects. Such evidence as is available

stronQl'! indicates that ris~'avoidance and alternac:ve oaDortunities ror

~llocat~r.g rescur~es a~~ng competing or compliu.entary ends are inceed
UOwe'J'~'" -t-.::, .. -.p in '....7"'.'.l..:'"".-••.~ • _. , '- .. ~ _ ~v a) . .._

~eci.3~8ns on utilizacion of i;;roroved 3T"e arreccec by t~ese
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factors needs additional clarification. There 1re also a nl~ber of other

possible socio-economic influences about ~nich little or nothing is knOwn.

For example, little Ls uraerstood about the effect or land fragmentation among

a large number of land owners on adootion of new technologies, particularly in

view of the increasi;'lg se':'ar ation or ownershiD f.rom farm r--anagement.

In contr1st to the socia-economic situation as it affects wneat production and

the adoption of new technologies, there 1ppears to be little mystery about

wnat ki~ds of technology are appropriate. ~ith some variation, donor projects

over the D3st decade 1nd a half have advanced a common technological

regime--c~emical control of weeds, ~oisture conser~_ng tillage and

seed/fertilizer drills ,vnic~ ~axi~ize benefits fro~ using fertilizer ana clean

seed. 'T"' •
::1L5 is endorsed by the ~~nistry of ~~riculCuTe as

aDoroori3te for d~lland cereals oroCuction Ln Jorcen. Thus, in va~:ing

of c~~ent Gonor Dro~ects. ..,

are bu~lt ar0cnd the sa~e core technologies w~ich the .~D project de~0nstrated.

~

i.~ere is evidence ~nicn suggests that the farm

structure may be reasonablY ~esDonsive to the i~troGcction of new- .;.

\fOS'" .;: "'r~e"'-... ~ L..L..:::l IU • ~, 'coeh large 3.nd small, are "..;ell aC:::Iuainted ~ith the t.:Se of

machinery ror various :'arm operations. All are reasonably ~ell integrated

into the ~arket syste~. If indeed this flexibility exists, a ?rcper illix of

exter~al inducewents ~ight be effective in obtaining w~despread adoption or

i~roved tec~nologies. It well may be t~at the institutional or
. . 1 ., 1 h"'1.-, . . .,., -organlzationa va;laD~e, rat.er ~.. an sOClo-econom~c or tec~noLoglca~ tactors,

is t~e major ccnstr1int to technology adoption. Tne Jordanian gover~oent has

focused develop~ent efforts on irrig1ted agrLc'iLture in the Jordan Valley and

largely ignored dryland 3.griculoJre. No sustained reseaTc~ and exte~sicn

effort aT private sector initiative has c~en illobilized to bring the Jenefits

Donor ?Tojects have largely not

[0cused on improvemenl of ?ublic or private instit~tional ~acacitv.. . ~:-:L:.S, the

prLvate se~tor s~cl~2rs GO not ris~ Lnvesc~ents :n the s~olv or ne~
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seiVices, eQuioment and s~lies to :armers in view of ~icertainty about

demand a~d farwers re~ain either unaware or or unable to utilize the new

technologies.

Within the context of the above, t~e follow~ng appear to be some of the

lessnns learned in examining developments in wheat far~ing in Jordan over the

pas t 15 years.

A. Variations in rainfall with che consequent risk of adverse effects on
,r'; o1"': --e> ::lSS""Cl' Olrod _.; ... 1.-,.x.1..- ...... d~ - -4 \,. __ ..... _ ',"" ..... ~~. ::~e '.,;illingness of :ar:ners to adept ner,.;

tec~nnlogies. \~ithin the drylar.d 2griculture sub-sector, rarmers in areas

wi. th ;" :!.i.nTa11 in excess of 3S0mm oer vear Ln nor~al vears. " "
~. .. .,
~ave Jeen reaSOnaQLj

r Cs~()~-ltre ;- ~~-D~;-O -~~~~~e~c·a~ ;-nr~\iT~a' t~~~nol~o;os -~en S"09' i~s an"':~ \.I ,,-.,~'" .LLI ~-....~< l.':"':o .<;;: ...11.. , .1 I;;..~ ...... ;-1 v~. ~_ ... ~::l':"_.v.l -.;........ __ L-....

f2qeipwer:::: ~3.ve been 3.'.~ailable in t~e mar~(et. 1:1 are3.S ''';1.[:' less than 3S0:nm or

rai,LEall new technologies has been ?retty ~~h limited to clean

seeds, a technologi~al i~roveffient t~at recuires little or no additional

: ·1Vp S .... - on t """v.1... -_ l.-.Ii__ ~l U
J

' t:le ;-aT"Jier. ?isk associated w~th rainfall -"r• v.

and addressed ~~e~ new tec~r.ologies are i~t;oduced.

3. :"r lC~ policy ~"TIL~:1 ass~res reCUT'ns to ranners s'JDstantiallv axve borcer..
pric~s ~as not, ~y itself, orcugnt about increased prr~tion of dryland wneat

DV jOTd2n far~ers. I~ aooears t~at or.e reason ror this is that alternate uses
"

or land, :"a:;or and caDi::al \o;ithi~ or outside of agricult:.:re or:er t:€tter

opportuniti.es for increas~r.g family income. Lack of access to yield

increasi~g inproved technologLe3 also appears to be a factor limitirg supply
,0 1 ~s .... ; .- 'f .... "',._"'-_ L. L~". In this regard it should be noted that-~~ile ~tilization of new

tec~r.('Ilogies s~:.:h as chisel cr s'Weea ti113ge mignc :.;el1 Lncrease net retu;71.S

for contract wachi~erv CDe:ators ~ncse
J ,

services are exter.sively cS2d by ~~~e3t Ea;~ers. It ~as been these contract

operators ·.v~o have laT'gel..y ::et~i"'iTIined t~e tillage technology used in dryland



-37-

Tnere ~re real questions about hew high wheat prices would need to be set in

order to call fort~ L~creased s~plies of wheat. Given the goverThTient's

?Olicy of mainta~ning low subsidized prices ror ~-ead, the costs of effective

incentive ~ne3t prices might well impose an intole~lble burden on G~e

Treasury. Within the probable limits on producer price subsidies provided by

t~e goverr~ent, it appe~rs that price incentives are a necessary but not

sufficient ~ondition for i:1creasi~~ wneat production. Such increases Nould

appear to be largely dependent on utilization of per unit cost reducing

technologies.

v. D2veloor::ent of L;;:;Jroved packages or practices pTovid::d a useful ft.:llctior.

iroroved tec~nologies ca~ jTi~g abo~t ir.creases
:-, ,-,,'t,....u'" '"'-::>~t::>1'"' ~\"'an .....J....e ~"'m 0'= lO""'c'lo"";~'al ""ract;~:::>s.Lll ..... '- :-"' I",.. c' _0::1 _. L. ... , _ ... 1 :,::)1".,JJ1 l.. 1, v..:...uu -' _"-~.

clearly s:'c~·;s c~at acootion of t:-,e total package as a :"'7101e by :armeT's is

nl.gt:1Y unli~elv.

1; L.~ 1 " s~:::>nar 1
0 a.J...c\'_koJ '-_. •

Adootion of one or tNo ?raccices at a time is a muc:-, sore

Secause benefits from adootion or SOT.e oractices mav De. ~

Ddrtiallv deoendent on t~e adop. tion or other aractices, it is imoortant to
" J.. 1 ...

ident~fy sequential oriorities ror the various practices making up the

package. ~or ::>x~~lo :~ ~~eas or-_ • _ ......lI.l~_'-, ~ll t:::.l ..

variabil~ty, use or rer:ilizer way become a ~2ful yield increasirg cec~~ology

onl.y follo~.Ji::g t:,e acoption of clean surnmer fallow and the use of seed d~ i.i-ls

w~ich band fertilizeT'o ?rnposed techr.olo~j packages ~t be de'/eloped and

wade ava~lable ~o :ar~ers so parts or the ?ackage can be adopted individually

or in ~odular units. In estimating expected incT'eased in yields and

?ro&~tion it is necessary to t~~e into consideration the probable piece meal

adoption of a package of practices.

D. TNO elements wnlcn need to be recognized and better understood as

~nfh:ences on tlle adoption of new technologies aTe :::;2 i..ncreas ing sepa:- ation

of management and o\v~ership or dryland far~s in jordan and the increasing

ooccr~-:nit::'2S - ....... - -:_-,.'1 ~..,.-.,....1. =arm =3."lol; es to~JI '-0. / ... _l~"";' _ ., .i. oil ... maximize inco~e by

"'eso....:r':2s ::0 ac~:.vities ot':1er than cereals proch...:.ction. Tnese t"o';O eler.:e:lts,

~v"hich :n3~1 be interrelated co some degree) aTe evolvi71g 1.:1 +....;a'lS ~-h ic:h could

:lr<nnc· ion OI- ne" r~,...:"'-,"",l ~-TT .::l""'l.r t'.'"".·e ~::-,,~r:::"",n., .:1::-.....l.u'-..;-; ... 1.... t IV .... ::: ......... t,l\..}..L.. ......·S.."v ...... '- __ ~___ __

institutiCTIS s~~lyi~g agricultujal services, s~Dlies, e0~i~~ent ~nd

inforJlation.
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Focusing on ow~ership might make it appear that land fragmentation could be a

constrai~t on t~e adoption of certair. improved technologies wnen, in fact, the

increasing sepa;1tion or ownership and management may be bringing about

increasing consolidation or land reSO~Tr.es. Tne allocation of some farm

fawily resources ou~side or cereal production may both redcce the risk of

~sing new technolog~es and increase resource availability ror investment in

new technologies. Ci,.yen the current direction of econolJic development in

Jordan, it is likel.y thal~ both elements will continue to increase as important

features or the farm cO~mJnity and understanding of hew they may affect

3doo:~on 0I ~e~~nolcgic11 i~rove~ents will probably inc;ease in i~ortance.

en(i~e Tarm eDer~cior. needs to be taken Lnto account ~TIen putting-

t noo -:"' o ..
...... :J-'- .. J_. ~ pAckage of practices. In Jordan the e\~dence indicates that

'ICODCLon 0r SLli"::meT rallO',,; to re:Jlace ,..ieeey fallaw st:DstantiaE.y redt..:.c:es t:,e

al:1Cun!: of f,esn foc:::er available for consuri1ption by livestock. It may also

7'"<.'du:e emplo;':ilent oppcr;:unities ror low priced family labor. On the other

a~ounc of aftermath available

to, ',.lse as li.vestocK feed. Jt:st no\,; these factors \.;ill affect livestock

lnd resource 1llocation needs to be examined as do t~e effects or

ot~er alt2rnative cropping patterns.

Ie is imcortant to stress tjat unde:-stalldir:g t~ese
. , ,... . "
lnterr2~a~lonsnlps

wit:,in t~e :arQ operacLon are lwoortant. It is equally importanc to empnasize

that this does not mean that all issues ar.d constraints have to be add~essed

bv a par~ic~lar project. It does mean that t~ese factors need to be taken

int~ account in developing ar.d spreading new technologies.

f. Govern~ent Policies and prio;ities wust be consist~nt with ?roject

objectives if resources necessa7'"y to obtain des~Ted c~ar~es aTe to be made

available. In Jord2n cryland ag,ic~lture had a low priority in governQent

develcD.i1ent pla-ns. T:lis Jleant tl;at little er ::0 resources '..;er2 allocated tv
excenSLon, inp~t sU?ply and oner instit~cicnal

s~??ort for dryland far~ing. Simil~~iy, ?riV3C2 se~tQr ~~:est~ent

0000r~~itLes were ~erceived tc be ~~ ~cc:~Jities 1SsocL3t2d w~th or



-39-

agriculture. Thus, there ~as no sustained Lnsti~utional or organizational

support prav~ded to t~e development and introduction of yield increasing

tec~nologies rar dryland wne3t production.
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