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Exec.itive Summary

L. Project Setting

Nearly all Jordan wheat production takes place as dryland farming under
semi-arid conditions. Extensive wheat production, usually combined with weedy
fallow, takes place in marginal areas. In areas with higher rainfall it is
usually grown as part of a two or three year rotation. Rainfall is highly
variable with attendent risks of crop shortfalls or failwre. Dryland wheat
farming has been characterized by low levels of pruoductivity and this has been
a matter of concern to the Jordan government.

II. Project Descripcion

Tne Jordan Wheat Research and Develcpment project, a cooperative effort
betiveen the Government of Jordan and the Agency for International Development
(AID) was initiated in 1967 and terminated in 1975. The implementing agency
was Oregon State University. The objective of the project was to double wheat
vields by 1980. During implemenation project operations were often restricted
because of security problems and midway, the project was suspended for three

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

The objective of the project was to be achieved by providing technical
assistance focused on the cesting of improved cultural practices including
soil moisture conserving techniques developed in the U.S. Pacific Northwest.
The project, as originally conceived, did not include institution building but
was directed exclusively to technology transfer. Midway through the project
elements of institution building were introduced. A follow on project
proposad by the Oregon Stats technicians put institution building to the fore
but che project never materialized. The technical assistance team was very
small, at no time exceeding two full time technicians and periodic visits by

consultants.



iii

The techniques used by the Oregon State team were trials and
demonstrations on farmers fields supplemented by preparation and use of
extension bulleting and radio and television broadcasts. Over 500 trials and
demonstrations were conducted during the life of the project.

III. Project Impact:Findings

In a limited sense the overall results of the trials and demonscrations
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
rainfall. With less than 250mm of rain none of the practices were adonted and
it was only in the zones where normal rainfall exceeded 330mm that any of the
practices, other than clean seeds, were adopted.

The datx 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 summer fallow, grain
drills and proper tillage—represent major changes in traditional practices
and require major investments either by farmers or custom operators. An
additional factor affecting adoption of summer fallow was that it eliminated a
traditional source of livestock feed. While no farmers adopted the entire
package, the evidence indicates farmers will adopt compmnents of the package
if they believe it will favorably affect yields and income.

The institution building objective of the project, added about nhalfway
througn the project, was to develop MMinistry of Agriculture capacity to carry
out a leng term adaptive research program. However, with the termination of
the project, all progress towards the objective was ended and no residual

capacity was retained.
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The rate of adoption of new practices was not impeded by a lack of
supplies and equipment exceot for certain farm implements. Machinery
suppliers did not, and still do not, stock equipment required for moisture
conserving activities.

Since the project was initiated changes in the Jordan economy save
affected dryland wheat farming. Income from external sources has fueled a
boom in the construction and service sectors. O(ne result has been to greatly
decrease the importance of agriculture as a source of income and employment.
Dryland agriculture appears to have hiad a shortage of labor anc the
cpportunity cost of farm labor increased dramatically. Additionally, many
farm households 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
eccoromic value of production until 1979 when prices were 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 against dryland farming in favor of irrigated
agriculture. However, government tax pclicy was structured to favor
investment in all agriculture.

Little attention was paid to socio-economic aspects of introducing new
technologies in dryland wheat production. Economic analysis undertaken during
project implementation was limited to onme attempt to determine the
profitability of clean summer fallow. The analysis indicated that net returns
from clean summer fallow would be lower than from traditional practices one or
two years out of four. Since the end of the project other studies have
indicated that the profitability or using the improved techniques was directly

related to the quantity of rainfall. Wheat production and income from wheat

farming appears to have been adversely affected by the conversion of good



wheat land to other uses and a steep rise in wage rates. Tnere is some
indication that reliance on custom cultivation and harvesting has not had a
peneficial effect on yields because of conflicting economic interests of
farmers and custom operators.

IV. Project Impact: Analysis.

There are a number of factors which can be identified as being partially
responsible for failure of 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
orovided for this purpose. In 1975, just as it was necessary for the Ministry
of Agriculture to take over responsibility for institution building, other
priorities prevented them from retaining the necessary resources t£o support
such efforts.

The reasons .hy the proposed technology was not more widely adopted are
not clear. It was probably partially due to the project being primarily
concerned with trials rather than dissemination. Either the absence of or
defects in analyses led to uncertainties about returns to farmers from some of
the technology being tried. In addition, institutional support was lackinc

and supplies and services were to some degree uncertain or not obtainable.

There is little reason to believe that govermment policies had, in total,
encouraged farmers to adopt new technologies. While government tax policy was
favcrable to investment, this was more than offset by unfavorable investment
policies and, until 1979, low producer prices.

In those areas of Jordan with less than 350mm of rainfall, the new
technology without clean summer fallow was probably less profitable over time
than the traditional mechods. Clean summer fallow appears to represent a good
way to insure against some of the risks associated with dryvland wheat farming
in low rainfall areas of Jordan. However, using clean summer fallow

reprasents a drastic shift in farming practices and, as noted earlier, raulty

analysis led the agriculture technicians to nold back on recommending clean



summer fallow. During the period following termination of the project when
adoption of the new technologies might nave been expected to spread, farmers
also nad other alternatives for increasing family income, either on or off the
farm. The evidence indicates thic 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 hand and socio—economic factors on the other in trying to
examine why adoption ratess for the new technology were low. Clearly the risk
Tactor and altermative opporiunities for employing resources were important.
However not 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 operatioms.

On the other hand, it seems reasonably clear that the technologies
introduced, with modifications for local conditions, did favorably affect
vields. The trials conducted were, at least, partially successful. Under
wr.at physical, social and economic conditions these yield increases would

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
when introducing new technologies to dryland wheat production.

B. Price policy by itself is not sufficient to bring about increased
production from farmers operating on low imput production functions. Such
increases would appear to largely depend on utilization of per unit cost
reducing technologies.

C. Farmers are highly unlikely to adopt the whole package of practices

oroposed to increase output. Technology packages must be developed and made
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aviilanle 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 understanding is needed of the effects on new technology
adoption of increasing separation of management and ownership of dryland farms
and increasing opportunities for farm households to maximize income by
allocating resources to activities other than cereal production.

E. The entire farm operation needs to be taken into account when putting
together a package of practices. The project does not have tuv do something
about the entire operation but it is necessary to understand how the
technological practices proposed would affect it.

F. Project objectives must be consistent with govermment policies and
practices.
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Forward

In October, 1979, the Administrator of the Agency for Intermational
Development (AID) initiated an Agency-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 which, 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
Wneat Research and Production project in Jordan were conducted in October 1982
as part of this effort. A final evaluation report will summarize and analyze
the results of all the studies in this sector and relate them to program,
policy, and design raquirements.
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I. PROJECT SETTING

Agricultural land suitable for year around cultivation ic scarce in upland

Jordan. The major constraining factor is limited and variable rainfall. Over
ninety percent of Jordan's total land area (9.25 million hectares) receives
less than 2C0mm of rain. This area is technically considered an arid zone,
and except in high rainfall years is generally utilized for natural grazing
grounds. The remaining nine percent of available land is divided between
three agro-climatic categories. Approximately 563,C0C hectares are considered
marginal with rainfall averages between 200-350mm. A third category,
consisting of 136,000 hectares, is semi-arid (330 to 500mm). In additionm,
there are 99,000 hectares of land with 500 to 600 mm of rainfail.

Although each of these categories or zones has its own land use
characteristics, in varying degrees, whieat constitutes a basic crop in all of
them. In good rainfall years, wheat and barley are cultivated in the arid
areas. Extensive wheat culkbivation occurs in the marginal areas, usually in a
grain/weedy fallow rotstion. 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 which is in
the Jordan Valley. Immediate prospects for expansion of irrigation in the
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 areas
where rainfall variability can range as high as forty percent from the
average. Instability in rainfall, which cuts across all four agro-climatic
zones, is also characterized by variability in distribution over seasons.

Early rains are usually expected in October/November, followed by



seasonal rains in January/February and later rains in February/March.

However, 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.

The uncertainities imposed by variable rainfall pose a formidable challenge to
the process of agricultural modzrnization. The majority of Jordan's
cultivators are small farmers, with holdings of five hectares or less. Within
the confines of this limited resource base, they cope with the vagaries of
weather by pursuing 2 risk minimizing rather than a production maximizing
cropping strategy. As a consequence, whether in the marginal zones or in the
more favorable semi-arid and semi-humid areas, wheat yields remain low.
Farmers v<e modern tractors and combines, but they also employ traditional
cultivaticn practices which 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 alternmative uses of farm labor which will maximize family income.

Low levels of productivity in the wheat producing sector has been a constant
source of concern for the Government of Jordan (GQJ). OSread is a mainstay of
the Jordian diet, and increases in domestic wheat consumption are not being
matched by increases in domestic wheat production. As a consequence, a
growing dependence on major wheat imports has been the recourse to bridging
the gap in domestic food supplies. In order to conserve scarce foreign
exchange and reduce the reliance on food imports, the GOJ has sought and
continues rn seek the assistance of donor agencies in building a base for

internal food security, particularly in vheat production. AID has been one of

the major donors involved in this effort.

A. The Place of Wheat, Barley and Livestock in the Dryland Agricultural

System.



Of the cereal grains, annual barley production is more dependable than wheat
in the lower rainfall areas (below 350mm) and where soils are shallow or low
in moisture retention capacity. In the Near East, both bread and durum wheats
are grown. Durum is more tolarant of the poorer rainfall and soil conditions
with bread wheat requiring more moisture and bette= quality soil. These
cereals are 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, wheat is the usual recipient. The price of durum is higher than
for bread whezt. 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 decisions are also affected by the dependence of many farmers on
livestock for the preponderance of their income and as a2 security system to
hedge against emergencies. Livestock act as a substitute for a bank savings
account. Thus, barley will be planted because of its greater dependability as
it forms a major and required compoment of the livestock feeding system.

Wheat straw also is a basic part of the livestock feeding component and could
substitute for barley, at least in part. In areas where barley grain is used
for human food, then straw may be the only feed use from barley.

Increasingly, there is a preference for wheat bread, so more of the barley
grain is used for livestock feed. In this case, a certain amount of barley
will be planted for livestock feed because 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 wheat, some reduction in the percent of
farmers keeping livestock and greater research efforts on wheat improvement
that nave led to improved varieties of wheat being available along with
production packages to encourage their adoption. The same has not been true
for barley. More effort on barley improvement is currently under way than in
the past. This may change grower perferences because early indications are

chat very major improvements in yield potential for barley are being



identified in new varieties approaching introducticn. Higher livestock prices
are also encouraging the establishment of post weaning feedirg programs by
farmers to increase the weight of rhe offtake of lambs and kids. Barley rforms
a ready feed source for this purpose. A~ a result, there may be increased
incentives to utilize more barley in the areas where it is more dependable and
less temptation to gamble on high risk wheat production ro gain the benefit of
price subsidies because improved barley varieties may cutyield wheat enougn to
lar guly negate the subsidy advantage.

IT. PROJECT DESCRIPTIONT

In 1967, the GOJ established a wheat production project with the objective of
doubling ~neat yields by 1980. In the same year the GUJ requested the support
of ATD in achieving this goal, and the AID/Jordan mission responded by
engaging the services of Oregon State University to undertake a five year
project in assisting the OJ in the deveiopment and application of improved
wheat production technologies. The AID project objectives as contained in the

1967 project agreement document read as follows:

Activity Target

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

1. To develop, test and prove a modern system of wheat farming in
Jordan that will provide the base for doubling present yields.

2. To exterd rhis system into all of the principal wheat growing
areas of Jordan and to surficient numbers of farmers to ensure

the successiul achievement of the long-range objective.
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B. In achieving this target a combination of improved practices will be
devloped, tested and disseminated. Th~se improved practices will
include the use of better seed, chemical fertilizers, weed control,
better seed bed preparation, more efficient seeding methods, summer
fallow in the more arid portions of the country and other soil
moisture conserving techniques.

txisting documentation does not reveal if the above project objectives were
qiven more explicit cperational definitica, but several of the objectives were
redefined midway through the life of the project. In the early years of the
project (1968-1970) most activities were confined to a program of field
testing and demonstrations at e farm level. In later years, institutional
development objectives emerged as an explicit comporent of the project agenda,
along with a contimuous emphasis on field demonstrations.

The OSU project began in earnest when two full-time advisors, an agronomist
and a soils specialist arrived in Jordan in September, 1968. These advisors,
assisted by several short-term OSU consultants worked for two years with
Ministry of Agricultural counterpart staff, until their departure in
September, 1970. In these early years it was the judgement of the OSU
consultants that an intensive wheat 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 actiom—oriented, focussing almost exclusively on
the organization and management of a large number of on—farm demonstrations in
testing the transfer of advanced cultivation practices utilized by dryland
wheat producers in Eastern Oregon and Washington.

In 1968, over sixty summer fallow and annual cropping demonstrations were
established in farmer's fields for harvest in 1969, and a similar round orf
denonstracions were established in 1969 for harvesting in 1970. The

technologies introduced included snallow-tillage using chisel and sweep plows,



drill seeding, and placement of fertilier in close proximity with the seed by
use of grain drills with fertilizer attachments, chemical weed control,
improved varieties planted with properly treated seed, and in the lower
rainfall belts, the use of clean summer fallow to replace the traditional
weedy fallow. These practices were utilized as an improved package. Yield
samples were collected from each demonstration and compared to similar samples
narvested from the portion of each field farmed in the traditional manner.

Civil strife in Jordan brought about the premature termination of the 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 agronomist/extension specialist, returned to
work with the Ministry of Agriculture. At this time, the project paper was
revised to reflect a stronger emphasis on the develcpment of an institutional
capacity within the Ministry of Agriculture to conduct a modern adaptive wheat
research and dissemination program. The scope of work for the OSU project
reads as follows in tne Project Implementatién Order of 1973:

Work by this team will include a review of the administrative and
technicil problems of the Department of Research and Extension and
work with the Director of tnat Department and with the Project
Supervisor to improve the Department capability in planning,
designing, implementing and directing a Wheat Research Program. The
review will produce: (A) A Master Plan for Research Methodology in
wheat 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 Wheat Production,
organization of farmer field days, and the preparation or technial
bulletins and other mass communication material for Radio and TV

Programs.



Aside from the above institutional objectives, at a technical level it was
recognized that more adaptive research would need to be undertaken in
fertilizer and variety trials. Thus, the OSU consultant contirued 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, which was the last year of the project. Thus, for the tctal
four years of project life, over 500 demonstrations were undertaken in three
growing seasons on a total of approximately 1500 hectares of wheat producing
land. These activities were supplemented by the preparation and use of
extension bulletins, and radio and TV broadcasts of information promoting the
use of advanced wheat producing technologies.

IIT. PROJECT IMPACT: FINDINGS:

A. Technology Transfer

In a limited sense the overall results cf the nhundreds 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 for a
continuing research program to adapt cultural practices to local requirements
was identified. However, the rate of adoption of these technologies by
farmers was minimal The use of improved clean seed was found to be one of the
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.

Tae standard chemical weed 2-4-D treatment used in Oregon was satisfactory for
contrcl of the weeds commonly found in Jordan and about 257, of the farmers in
the demonstration areas started using this practice. Tne OSU consultants

recommended an on-going program {or testing alternative chemicals as



experience showed that resistant species tend to increase and that a rotation
of chemic:le 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 grain, and thus yields can be less than from unfertilized
wheat. This seems to have acccunted for the reluctance of farmers in the
lower rainfall areas to adopt fertilizer use.

Although use of grain drills in the higher rainfall areas had a high payoff,
Tarmers were reluctant to accept the idea because the centuries old practice
of broadcasting the seed on the :Zield 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
seeding because of increasing shortages of labor to hand seed. However,
because few grain drills were being imported this machinery remained
unavailable in the agricultural 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 difficult 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 complete 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 depth of plowing. In addition, the plowing
under of all stubble and surface litter creates ideal conditions for



accelerated erosion. An even larger problem was encounterac ir obIaining
farmer adoption with clean summer fallow. In the lower rainfall zreas, there
is a lack of dependable moisture for ammual cropping. From long tradition,
farmers have accepted the need to let the land lay fallcw (rest) between
crops. They use a system known as weedy fallow in whch 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 weeds are used for livestock fead by
grazing. This system does little to conserve moisture, but does allcw a break
in cropping that reduces 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 of Zallow
free of vegetation that used up the moisture which was stored from the winter
rainfall. In addition, the surface mulch of dry soil forms a layer that stops
evaporation of moisture from the soil. The Oregon system worked well and
overcame much of the lack of crop dependability or in essence reduced risk of
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
reasons for not adopting various practices, The most frequently cited were:
1. lack of proritability, the likelihood of increased cost with low
returns.
2. lack of knowledge about how to undertake the new practices.

3. che absence of cuctom services providing the necessary equipment.



TABLE I

ADOPTION RATE OF IMPROVED 1NPUTS IN WHEAT (%)

RAINBELTS

Input -250mm 250-300mm 300-400mm Over 400 mm Average
Proper tillage 0 ‘ 0 0 0 0
Clean seceds 0 67 15 100 33% 65
Grain drill 0 0 4 0 1.5
Fertilizer 0 0 14 43 20% 11.5
Summecr fallow 0 0 5 3 2.5
Herblicides 0 0 25 53 112% 17

Source - M.ii. El-liuraml, Economic Analysis of the Wiieat Sub-Sector 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.

The 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 which does not require any major change in traditional ways of
doing things. In the two higher rainfall areas the adoption rates for clean
seeds, fertilizer, and herbicides were substantially higher in the above 400mm
rainfall belt than in the 300~400mm belt; 1/3 higher for clean seeds, twice as
high for herbicides and three times as high for fertilizer. Only for 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 anmual 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
250-300mm 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 thz elimination of a
significant source of animal feed from weedy fallow. For both proper tillage
as well as for summer fillow, adoption of these practices would have required

ma jor investments in new equipment either by farmers or private contractors.



TABLE 2

ESTIMATED WHEAT AREA, PRODUCTION, AND YIFLD

UNDER DIFFERENT WEATUHER CONDITIONS ..«D BY RAINFALL BELT

Rainfall Belt Actea Production Average yleld
(000 dunums) (00 tons) kg/dunum (percent)
goaod poor average good poor average good poor average
year year year year year year year year year
Desert
(150-250mm) 500.0 340.0 416 .0 35.1 3.3 16.90 233 33 100
Eastern
(250-30%mm) 750.0 640.0 393.0 68.0 22.8 h4 .36 141 52 100

Western Plain

(300-400:am) 644 .0 544.0 610.0 16.4 27.1 49 .5 165 70 100
Upland

(Over 400mm) 189.0 180.0 180.0 26.4 13.6 19.0 106 82 100
Total/Percent 2083.0 1704.0 1599.0 205.9 66.8 129.76 140 68 100

Source: Based on Table 1, p. 9, ISSUES OF IMPROVING WHEAT PRODUCTION IN JORDAN RESULTS FROM A SURVLY,

by Suleimon Arabial, bavid Nygaard and Kutlu Somel.
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The data indicate that risk associated withk tre variability in rainfall is an
important determinant of the rate of adopticn of new practices by farmers.
There is also information which indicates Jo-danian farmers are reluctant to
borrow funds necessary to adopt new practices. ''Only ten ercent of the
sample has borrowed from organized sources of credit. The average amount
borrowed is JD 8318 and it ranges from an average of JD 500 irn Karak to an
average of JD 17853 in Ghors. One does get the impression that with nigher
availability of water, borrowing increases, again supporting the risk impact
of weather uncertainty. Another evidence from the survey is that quite high
proportions of the sample have indicated that they would not borrow money to
pay for practices or inputs even though they had previousiyv expressed the
usefulness of such practices or inmputs.'" Finally, the evidence indicates
that, though farmers may not adopt an entire package of practices, farmers
will selectively adopt one or more parts of the package if taey believe it
will favorably affect yields znd income.

In summary, in a limited sense, it would appear the OSU effort 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

ma jor 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 these practices. Summer
fallow was not adopted largely because it broke with tradition, eliminated the
livestock feed from weedy fallow and reguired new equipment not available on
th local lmarket.

B. Institutions
Institution building activities of the OSU project were to assist in
developing a capacity within the Ministry of Agriculture to implement a

long-term adaptive research program with the objective of doubling wheat



production by 1980. Thus, in 1974, the OSU consultant prepared a long-term
Master Plan which callled for adaptive research on tillage procedures, soil
testing for fertilizer responsiveness, weed control and herbicide use, and
variety trials for both summer fallow and annual cropping in the dryland wheat
producing areas. The 1974-1975 demonstration trials represented an initial
effort to implement this research effort, but with liie termination of the OSU
project in 1975, impiementation of the plan quickly lost momentum and was not
translated into a sustained effort to increase wheat production. As a
consequence, in the post 1975 era, few new wheat producing technologies have
been developed or adopted at the farm level. The static nature of the dryland
wheat producing 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 imputs except for certain farm
implements. The equipment necessary for carrying out moisture conserving
tillage practices, seed drilling and summer 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 imputs have for the
most part made available such things as fertilizers, seed and credit. This
does riot mean there are no problems with imput supply. Rather, scarcity of
these inputs does not appear to be an important factor in limiting their use

given current levels of demand.



TABLE 3

JORDAN: WHEAT ACREAGE AND PRODUCTION 1961-81

YEAR AREA PRODUCTION
000 DUNUMS 000 MT
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: USAID Jordan Agriculture Office.
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Fertilizer importing and distribution has been a function of private
businesses in Jordan. Companies which import fertilizers also import seeds
and pesticides. These operations are mostly in the irrigated areas of the
Jordan Valley but they also supplv wheat farmers. The dealers attempt to
promote the use of fertilizer by employing agronomist-salesman who advise
farmers on the use of fertilizers.’ Fertilizer distributers and retailers
extend seasonal credit at no interest to farmers. There is some public
irnvolvement in fertilizer procurement and distribution. Government does at

certain times import fertilizer which is distributed through cooperatives.

There are two problems related to fertilizer distribution. First, additional
research is needed to determine much more accurately the types of fertilizer
needed for wneat production in various areas. Second, farmers in the remote
areas are limited by the distance from retail suppliers and the necessity to
use public trausport to obtain fertilizer. ''The further the farmer is from
sources of imputs, the easier it is for him to postpone using new technology.
The educational process is limiced in the same manner, indicating the need for
greater extension services by the private sector as well as by govemm—enc.3

The production and distribution of improved wheat seed in Jordan is carried
out by the Ministry of Agriculture and the cooperative movement. Improved
seed is subsidized to some extent. 'Low prices established for improved seed
does not allow private seed companies enough profit to justify private seed
production.”4 However, some private farmers do save excess seed from their
wneat harvest and sell it to other farmers. Government does pay farmers a
premium price for seed quality wheat, usually in excess of 10 percent above
the price for top quality bread wheat. At the end of the project, the 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 precise about the magnitude of any shortage.
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Quantitativelv, 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 Lo be a
ma jor problem with the supply of spare parts even though they are taxed at
import while new equipment is not. The problem with the supply of tractors
and equipment is qualitiative. Suppliers do not import the kinds of eguipment
essential to the package of practices recommended under the project and
endorsed by the government and subsequent projects by other donors. It also
appears to be true that contract operators wno buy more than 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 practices. They are establishing three machirery
centers to demonstrate there is a demand for the improved equipment. One
center is in operation and the other two will become operational shortly. The
JCO plans to operate these centers or demonstration units only, with the

expectation that private business will meet additional demand for these types

of equipment.

Farmers have four potential sources of credit in Jordan—the Jordan
Cooperative Organization, the Agricultural Credit Corporation, private firms
selling farm suplies and traditional loans from relatives or others in the
village. Most ACC credit goes for crops other than wheat. The JCO makes four
different types of loans. There are seasonal, medium 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 private retail firms appear to be limited to
short-term seasonal loans for procuring‘annual irmputs not medium or long-term
for purchase of equipment. Wnile Cthere is credit potentially avialable from
this variety of sources, credit extended to wheat farmers, except possibly
that from traditional sources, is quite limited. Large wheat farmers appear

to nave few problems in obtaining credit but the amount flowing to other



farmers is not large. Credit certainlv zculd become a constraint to adopticn
of new technology where cucperatives .-z nct well established or if medium and

long term loans for equipment proicuremzni ars necessary.

Extension services in the drvland wheat areas o Jordan leave a great deal to
be desired. During the project period extensior demonstrations were carried
out by project staff with little involvement of the extension service.
"However, in its zezl to conduct a large number of demonstrations throughout
the various wheat growing regions the project tended to be centrally conducted
with little meaningful inputs by the local extension staf or cooperating
faruers in the absence of central project perscrinel. Consequently, wheat
project staff have become very knowledgeable and well experienced in growing
wheat with the new technologies. Unfortunately, the local district stafr,
farmers and other private and public agency personnel —ave not learned the

. . ~ s 2
simple details or the n=zw technology.'

The effectiveness of the Ministry of Agriculture exrensicn service was further
weakened by the cacision of the goverrment to focus development efforts in the
irrigated Jordarn VAlley. Not only were financial resources concentrated on
irrigated agriculture but substantial numbers of staff, including e::itensiorn
personnel, were selected on the basis of merit and transZerred to the Jordan
Valley. Some extension work is done by the Jordan Cocperative Organization
and private supply firms. As mentioned above, fertilizer retailers have
agronomist-salesman on their staff who advise farmers on the use of
fertilizers. JCO provides advice to farmers in connection with the
distribution of improved inputs including agricultural i=plements. Despitz
these efforts extension activities in the wheat growing areas are less than
adequate and have not played a major role in bringing information on improved

practices to farmers.
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D The Farm Economv

Beginning in the mid 1970s, the Jordan economy began undergoing a process
of accelerated change which is likely having a profound impact on the farm
household in the wheat producing sector. Remittances, investments from the
oil-produciag gulf states, and the relocation of commercial services from
war—torn Lebanon to Jordan, have combined to produce a boom expansion in the
construction and service sectors within and around the Amman metropolitian
area. Among the rive administrative governates in Jordan, the Amman Governate
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 within the other four governates. Thus, vast improvements have
been made in the extension of public services (water, commumnication, health,
education, transportation) to outlying areas. It now appears that most of the
regions are equipped with basic infrastructure. However, in spite of these
achievepents, foreseeable trends indicate a further concentration of people

and employment in the Amman area.

The rapid growth of the construction, services and manufacturing sectors, of
which 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.
Agriculture now accounts for icss than ten percent of GDP and approximately
ten percent of total employment. The 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
South 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 farm househoids now have multiple sources of income,
which derive from both the rural and urban sectors. More irportantly, for
many rural households income from farming is likely declining in proportion to

the rise in available non—farm income.
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It is not clear how the rapid expansion of economic growth and non—farm
employment is impacting upon the structure ard 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 precipitious 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 taking land out of production and trading the prospect of uncertain farm

income for more secure employment in the Amman area.

The "pull' factors associated with rural to urban migrztion may be accompanied
by the operation of a number 'push'' factors within the rural sector itseif. A
primary cause of concern for many observers is the fragmentation of
landholding associated with traditional inheritance practices that require
dividing land among hiers. Subdivisions of land has created many holdings of
under five hectares and it is suggested by some that many farms are so small
and economically unviable that their owners 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 production practices.

Land fragmentation and rural to urban migration may help to explain the fact
that farm ownership and farm management are becoming less coterminous. The
apparent growth in sharecropping, contracting farming and even long-term
leasing suggests that a trend may be emerging where tenants are reaggregating
small-noldings 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 duration, and
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many observers are of the opinion that this does not offer sufficient security

to attract longer term investment in land and technology improvement.

In the absence of research on the rural sector .t is difficult to determine or
even confirm the impact of the above conditions ¢ . Zarm, oroductivity 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 wheat 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 dynmamic and sustained program to promote
improved 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
involvement 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 bv the government at subsidized rates. From 1962 to 1975 the
price of bread increased by only 16 percent, from 43 fils/kg to 30 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 imported and sold to millers
at greatly reduced prices, ranging from 30 percent to 70 percent of the import
price depending on world market price fluctuations.® This forced down the
price received by local producers below the economic value of production. In
1979, in response to pressure exerted by wheat farmers, government, which had
purchased wheat locally only for special purposes during the past five vears,
announced that it would, over a two month period following harvest, purchase
wneat at a price of 75 JD/ton, a price 50 percent greater than the local
market price for locally produced wneat and above the CIF price of wheat.7
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Prices paid to farmers by the government have been increased each year and are
now 120 JD/ton, about 30 percent above the CIiF price of wheat. It should be
noted that this price increase has not had a discernable positive effect on
the amount of wheat produced. However, the combined effect of subsidized
prices paid to farmers for wheat and the subsidized price of bread has led to
some increase in wheat marketing., It pays farmers to sell wheat and buy
bread for consum>tion rather than to use their high priced wheat to make cheap
bread. There is some indication that farmers are also buying cheap bread to
use as animal feed. The increased prices paid for wneat nave, of course,
increased incom2s of farmers selling wheat on the market. The subsidized
price 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 transfer from the rest of the
economy tc agriculture.

The Jordin government has used 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 incone and the land tax is not applied to agricultural land.

With the initiation of the 1976-81 five year plan, the government put into
place an investment policy wnich had adverse implications for 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 personmnel were taken from work on
c¢ryland agriculture and transferred to the Jordan Valley. As a result, from
the development investment perspective, wheat farming went through a five year
period of benign neglect.

Socio-Economic 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 QOSU

consultant made the following observation:
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"It is believed that more rapid adoption of new methods would take place
with more personal involvemenc 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 use of the facilities the farmer has available to him.
Less sophisticated implements than demonstrated in the past should be tried as

'3

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 wheat produccion campaign.
The 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 properly directed to overcome the constraints which

the farmer perceives.”lo

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 which controlled farmer access to input goods and services,
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 of policy and input subsidies as constraints or facilitators of
technology adoption. Had a follow-on more comprehensive project been
launched, it would have initiated z process of illuminating those deeper
social and economic issues which account for low levels of productivity within

the wheat producing sector. However, there was no follow-on project.
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As noted elsewhere the Wheat Research and Production project focused on
technology transfer. Consequently, almost no socio—economic research or
analysis was undertaken during project implementation. The contractor 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 for the most part structured so they would not produce data
wnich could be used for 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 production. The analysis indicated "that
adopters of the technologyv in Aman and Kerak governates would incur losses in
about one of every four years. 1In Irbid governate the incidence of loss
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 Wheat Research and Production project, some
limited work has been done on economic analysis of dryland farming including
wheat production and the utilization of improved 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 zones with poor, average and good rains.” 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 wnich gross margins using modern techniques varv widely among variocus
rainfall zones and as rainfall varies from good to poor. Wheat grown with
modern techniques on good land in the better rainfall zones is profitable
during years of poor rain 7nly with the current high level of producer price

subsidies. For most poorer land and/or lower rainfall areas wheat is not

profitable even with the subsidy.
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El-Hurani used production function analysis to show the varying effect of rain
on wneat 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 traditiomal farmer ''produces in

uneconomic stages of 1:)1'och..1r:t'.ion.”l'/+

The farmer using the improved
technolzgy package operates near the optimum point. However, in a poor
rainfall area, with, say 200mm of rain, the farmer using improved practices
operates where nis marginal product is negative while the traditional farmer

operates ''at the optimum point in his production function.".

All three analyses of the economics of dryland production clearly demonstrate
the risk associated with the utilization of improved packages of techriology.
(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 improved 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 where annual fluctuations in
rainfall are both frequent and large, the risk associated with the improved
package of practices is likely tec be great except in the better rainfall

areas, over 350mm.

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 project, the price of land
in Jordan has increased substantially, probably a hundredfold since the
beginning of the project. Perhaps as much as 10 percent of good wheat 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 rate than physical migration. Thus, there has been
both 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 for

family security



has been decreasing. In making decisions on farming coperations income from
alternate uses of labor has become a parc of the calculus in considering the
allocation of labor resources. Thnird, c;ortunities for production of crops
bringing higher net returns nave increasec since the project was initiated.

In particular, returns from tabacco and tomaco production in the higner
rainrall areas are subscantially higher than returns to wheat production.
Additionally, the number or -®ells in the nighland areas providing sufficient
water for irrigation is increasing. Under irrigation farmers have a number of
alternative crops of higher value than wneat which they can, and do, produce.
Finally, most farmers depend on contracting with private entreprenuers Ior
tillage and narvesting wheat. The economic interests of the contract
machinery cperators and the farmers may differ in ways which inhibit the
adeptior of new techriologies. If machine operators do not perceive that they
will increase profits by using machinery required for the new technolcogies,
they will not buy machinery and make it available for hire by the farmer. The
operators of machinery are generally interested in completing 3 job as quickly
as possible in order to maximize net income. This often means they will plow
up and down slopes rather than on the contour or they will set openings on the
combine harvescZer to speed up che threshing process and wasCe considerable

grain. Tne machine operators thus may maximize their profits at the expense

IV. PROJECT IMPACT: ANALYSIS

Why did the OSU project produce such a neglible impact on the adoption of new
wheat producing techmologies, and similarily, why did it not succeed in
setting in motion a longer-range research and extension program which would
eventuallv yield major increases in wheat production? Various reasons have
been snumerated in the previous section as to why farmers did not adopt most
of the practices demonstratad bv “he OSU project. Deeper underlying factors
wnicn are institutional, economic and social in character must be =xamined
nowever, in seeking to rullv account ror the poor record or technolgocizl

Al o e -3 | ] fagrs ooi i1 1 i 1 1 o
change in the wheal producing sector. This issue wiil be examined in 2 later
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section. For the moment, the analysis will focus on those factors wiich
constrained the OSU project from advancing the development of a

self-sustaining wheat research program within the Ministry of Agriculture

A. Institutions.

The original OSU project objectives (1968-1570) included no mention of
building ir-country institutional capacities. Rather, the primary purpose was
to determine through on—farm trials whether the improved dryland wneat

technoloziss used in the dryland areas of Zastern Oregon and Washington could
be transferred to Jordan. It was in the second phase of the project
(1973-1975), that the institutional component received explicit mention and
attention. Thus, the cne field based OSU consultanc worked with the staif of
the fesearch and Extension Directorate within the Ministry in seeking to

1

improve thir capacity to design and implement a more effectiw

D
39

d
resei~ch and extension effort in wheat production. This activity included the

i

aration of a long-term rasearch plan and an effort to initiate a more

o
-
L
)
)

interdisciplinary and coordinated applied research erffort. However, the
consilzant met with only limited success in this area. Tew skilled and
experienced personnel were available to work with the consultant as
counterparts, and facilities, equipment and logistical support for research
were very limited. At the end of his assignment in 1975, the field consultantc
ged that a modest start nad been made in building research capacities
within the Ministry, btut it was his racommendation that further technical

assistance would be needed to sustain and expand this effort.

The U.S. 2ID/Jordan mission was interested in promoting and financing a

follow—on project to continue and axpand the work undertaken by OSU. Thus, in

]

1976, the miss.on initiated discussions with the Ministry of Agriculture to

develop a framework for a new wheat production project. However, these
inigiatives wers scon overtiaken Dy other events. Preparation of the new
national Five year development plan were underway in 1975, and it was clear

thac GCJ investment priorities were sniftving awawv from drvland agriculoure

Y
O

a primary emohasis on expanced irrigated agriculture in the Jordan Vallsy.

o4
o



The King Talal Dam was to be completed in 1977, and this would open the
~rospect for the cultivation of high value cash crops for domestic censumption
and export. In light of this emphasis on the Valley, the Mission was not able
to generate sufficient interest in the GOJ to ~ontinmue with an AID assisted
wheat producton project.

In the absence of 2 new follow-on project the OSU effort gradually faded into
the shadows of history. Two of the three Jordian officials who had worked as
the primary counterparts with the OSU effort rasigned or retired out of the
Ministrv or Agriculture in 1976. Tneir departure was part of a larger
movement or ofricials out of the Ministry to higher Dayino and morz
orestigeful appointments in the Faculty of Agriculture (Un. of Jordan), newly
established in 19/3, and to the Jordan Valley Authority, 2n autonomous
parastatal establishned in 1976. The exodus of some cf its most talented and
rasourcerul persomnel seriouslv constrained the Ministryv from assuming the

0

73]
i)
3
(l)

kind of leadersiip role envisagad by OSU in its plan

’ 1y
’

xpanded research and
extension to increase wheat proccuction.

e OSU project had a lasting impact in the cense that many of the senior
officials in the Ministry of Agriculture and instructors in the Faculty of
Agriculture remember the project, particularly from the viewpoint of the
technological package which OSU was seexing to test and acdvance in its many
on—farm demonstrations. Most of these individuals, as well as technicians
from other donors—rAD and Australia—who have worked on wheatC production in
Jordanr, believe that the basic components of the OSU package, with proper

support and in modified form, will constitute the technological base rfor

—d

initial advances in wheat production in Jordan.
In the rinal assessment it would be going to far to hold the OSU project
e

responsible for the little impact the project had on generating a sustained
institutional capacity for increasing wheat proauction. The initial project

objectives (1968-1970) empnasized the function of tecanology transier
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development and dissemination, or at least they were so interpreted, from a
pursly technical and non-institutional perspective. It was only in 1973,
after a three year hiatus in project activities, that institutional objectives
emerged in the project agenda. However, the project was grossly underfinanced
and undermanned in supporting this effort. Few funds were earmarked for short
or long-term out-of-country training or for the purchase of needed equipment.
Finally, during a major porticn of the contract period, the project operated
under circumstances of some risk and uncertainty in security conditions. In
summary, the OSU wheat production project was simply not equipped with

sufricient resources and time to address the major issues invoived in

3

initiating and sustaining a process cf institutional change

jow

3. Technology.

The second issue O De addressed is whv the technologies which the OSU
project promcted, were, for the most part, not adcpted. Tne answer to this
quesZion must D2 acdressed specifically within the OSU experience, but also in
more generic ferms 2s well., Other dorors, both before and after the OSU
project, nave Deen acCive [n promoting wihieat producing technologies similar to
those advocated by OSU. As with the OSU experience, however, all have met
with onlyv marginal success in securing farmer acoption.

The OSU project experience revealed little about why farmers were nct adopting

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

and-of-tour report in late 1975, that...''the reasons for non—adoption are not
p

fully known at the Cime”.lo The lack orf «xnowledge about constraints on

adoption reflects the fact that the project objectives give little if any

empnasis to actual farmer adoption. Rather, the emphasis was on the

developmenc, tasting and proving of a mcdern system of wheat farmin

(=4
2
Jordan,..''that wculd provide 3 base for doubling yields.” AS a conseguence,

1 L, oo - % 1 e - e el H ,
the project assumed 3 oeavy fechnology transizr emphasis, with orimary

ttention Tocussad on testing and demonstrating cultivacion practices
= — — P - - Ty o — . - i —~ - -~
developed for Zascern Ursgon and WashingZon wifhin the Jordian context. A
S 1 : P ia : A : ;
missisn 2valuation of the project in 1975 noted that ..''acoption/exiension

was, per se, not 21 project objective.'
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Social, ecoromic and institutional factors which mignt have Deen constraining
farmer adoption only began to assume some importance in the second phase of
the project. Thus, in 1973, OSU short-term consultants undertcok a briet
economic evaluation of the advanced technology, reviewing as well possible
shortcomings in the service capacity of the agri-pusiness sector.Tne economic
analysis suggested that the OSU technology package was profitable for anmnual
cropping zones, but of questionable proritability in summer fallow regions.
Unrortunately, this analysis nad a major omission that greatly understated
aconomic return. Because straw nas almost ro cash value in the U.S., it was
fgnored in the analysis. In Jordan it is usually of egual value to the grain

as livestock feed.  Zecause increased grain vieid is associated with

comparadie increased straw vield, this oversight was of major LaporIance.

133 e - it re aEwar . . £ai ;s o ; Kay
Withcut giving straw 2 value, the retion on falleow was 2Douf breakaven.

=
However, i the rather large increase in straw {about 75%), had Deen added, it

would nave Deen 3 highly profitable imnovaticn. 3ecause of this flaw, Oragon

Tne OSU review of the agri-service sector revealed that business Iirms nhac the
capacliv to supoly goods ind services for modern Zarm Cechnologies, but that

e perrormance OL such services were uneven and variable in a number of
service categories. Thus, shortages were ciscovered in the supply of improved
seeds, and urea with appropriats levels of nicrogen ianalysis was not
available. Tractors, combines, and traditional Zaram implemencs, including
sprayers were in adequate supply at least at the retziler level, but grain
drills and chisel plows were not available from equipment dealers. The revisw
did not provide any in depth analysis on the variation in prices and

accessibility of these services at the actual fara level.

. 1oz : Fogiy 3 - o .
cezs2n O 3 nature wiLsn wDL'.lC er“.COL;Tage zirmers L0 agont tne new {econoicelas

. . e P - P~ : 3 S oty Al Caveraial
introduceg under the project. Some policies have been favoradls., Jercainly
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government tax policy should have increased the attractiveness of investing in
new technolegies. Wnile government kept prices paid farmers below the shadow
price of wheat, C.I.F. Aqabah, during the project and through 1573, the
evidence cdoes not indicate that higher prices by themselves would nave
resulted in adoption oi new technologies and increased procuction. In the
five years since the price of wheat was incrased substantially above import
parity, production has averaged 74.6 thousand tons per annum compared co 91.4
thousand tons average per annum during the previcus five years. Even if one
eliminates the particularly poor harvest year of 1379, average annual

3 : : =3 s S - 3 3 . - e ~
STCquCton Ln Lhe Zive y23rs 0erldre Ine Drice incraiase was WO thousand tons

0Q

reater than In the pericd following the orice increase. Tne cecision of the
government £o snift investment anc the best Crzined agricultural workars Irom
cdryiand agricuicure £o Che Jerdan Valley meant that gzovernment resources were

-

not 3vailable o support neede

Q.
0
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)
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T,
oy

£ would move procducers Co aigher
orocuction functions wnich wculd have made it possible for farmers to make 2
noticeable supply response to the price irncreasa. Neither was che private

[

sector in a posiZion to give such services Co farmers. 1L Is extremely
doubtful that mary farmers will be inclined to move towards new technologiss
without 2 more favorble public Dolicy mix and improved public and private

1

institutional support and input supply.

D. Econonic

Such eccnonic analyses as nave Seen undertaken on Che introcducticn of new
wheat procuction technologies in Jordan strongly indicate that nigh risk is
assnciated with nignly variable rzinfall. Rain in Jordan is highly irregular
with poor rainfall on the average expected abcut two years out of five, with
perhaps cne good and two average vears. In this sicuation Jordan's dryland
farmers place the nighest priority on risk aversion and selecting among
probabilitiss IZor maximizing family security.

operata on a low input production function which minimizes risk. This means



that in vears of average cor hetter rainfall I-:zse Tarmers operate telow
optimm ouput. Given the annual variability in el72ctive rainfall, Jorcan
farmers engaged in amnual crepping including vz2dv fallow may optimize income
over the long run in areas with average rain®:1l of lzss than 330mm by using

the traditional low imput system. However, wich clean summar fallow farmers

would move Lo a new procuction function and ucilizacior of the rfraditional
inputs mignt cause farmers to cperate below optimum output. In a real sense

clean summer rallowing is insurance against low rainfall for users of high
technology. Risk aversion thus mitigates 2gainst adeption of new cechnologiss

P wq i st SRS -t Eqvmare caple fomimi e T = .3 £a1
reuiring nlgn2r LNpuls 3s Cne [3armers s2ek Lo Iiniknize L0ssas wnen rainfall

is low. 3ecause risk aversicn results in less than ocaimum oroduccion auring

input production functicon

Tarmers 3lso seek to maximize family income and seczrity by diversiZying their

econom’c activities., In Jordan, diversification includes use of labor ard
captial in both farm and non—Tarm activites. The -pporcunity cost of farm
rfamily labor is nign and income maximizaticn is often achieved by shifcing
labor to non—rarm activities or farm production other than wheat. IFarmers
mav, 3nd crcan do, substitute capital for laber in wneat production by

contracting for mechanical cultivation, harvesting, etc. .lternatively,
farmers may leave lard in weedy fallow and use laber for which the cpportunity
cost is low, child labor for example, in sheep or zcat production. Finally,
with *he increasing price of land, family income maximization mav be acaieved
Sv renting or s2lling land either for agricultural or other purposes. The
noint is that income naximizatlon compined with risg aveoidance can 2e achisved
chrougn various combinations or alternate opportunities which may f3ve 2ilher

. L -— L I - - —— - . - .= . .
sosicive or nezative 2rrecis on cachno l 3CoDCLen and waeac Lnzul.



inflow of remittances has negatively ar*ected whcat production. As the
cpportumity cost of land increases, substantial economic (ard financial)
losses mav accrue to farmers from wheat production, particulariy irf the farmer

is operating on a low technology production functicn. In this situation the

-

rarmer ray increase family welfare by finding alternative uses for the land

’

either in some higher value ¢rop or in nonm-agricultural uses; e.g.

residences. One tendency is for rarmers to attempt to increase the per unit

value oI the crep by investing in wells so they may use the land morve

e

ntensively to crocuce nigher value crops.
Increases in wage rates nave had effects cn whneal procduction similar in some
raspects Lo the increase in land values. The cpportunicy costs oI labor are

such that the real losses are signiricant in applving laber to wheat
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procuction, particularly with procuction functions based on los

tnput. Tamilv income is oiffen maximized by sezexing alfernate employment and
subscituting capical Zor labor through contracting Ior machine cperaticns. A

labor tranmsierred out of farming is usuzlly the younger more vigorous males,

"‘-wo--

Chere is gererally an aging labor rorce with conseguent reductions in labor
ererzy availadbie Ior IZarn work. Alternatively, farmers mav rent land cuc
rather Chian apply labor to it or let it iie in weedy fallow to be used as
anima2l Seed. As notad above this permits the use of lator with low

opporiunity cosis.

There zppears to be little doudt alternate cropping cpportunitiss such

oy
fL
73}

tobacco nave lad to some decre=ases in land planted co wheat in the higher
titetion of other, higher valus crop: usually faxkes

— PP . - - [ [954 —~p 1~
tro nigher valte cr OD CO Che rofiaclon, Caus Teculin

- = -~ ! — . = - B s H - j om~ o~ i
sav, ane oul of Zhree rather than one out of two, the vears in whica wheat is
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willoe2 3UDSTLTICien OC ,.xacr‘.-..erv oY L3Dor 1n wneal Srociction carouzn che
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impact on wheat production and the guality of technological irputs may ce

negative. The interests of private farm machinery contractors and private
rarmers may be in conflict in two ways. First, private contractors for the
most part do not have in their inventory the best cultivation equipment for

moisturs censervation or other output increasing practices. rarmers are

therefore unable to adoot improved practices with consegquent agverse effects

on preduction and inceme. Second, private Iarm machinery operators seek Co

maximize profits by completing work as soon 2s possible. This orten leads to

such practices as plowing up and down nills rather than on.the contour and

mavimizing :hroughpuc cn the thrasher oi a comtire with conseguent aigh loss

(o]

of grain. Agiin these practices mitigate against acdoption o v practices.

in or end with the OSU prject. As menticned earlier the rA0 has
] =5 3 13 d ~ror im e -1 1C6A B i - o
In the dryland sector since the mid 1560s. Their project

activitiss continued at varicus locations in Jordan until the late 1970s, arnd
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uced only marginal rates of technology acopction. It
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U project, the character of their projects served

as a selr-liniting Isctor in achieving a positive impact. All of the F20
r

¢han adequace levels of tachnical assistance. Mosc had poor lirkages at the
national level with oublic and orivate institutions serving the agricultural

ng FAO drvland projects was initiaced in 1975,

por

sector, One of the more promis
in tae Irbid Governate, north of Amman. Tnis project used the Jordan
Cocperative Organization in securing the cocpsration of Zarmers in joining
their conciguous ploCs tegether in order than cultivaton could be undertaken
along the contour racher Chan using the traditional more costly and soil
arocing methed of cultivating o and down the slope. Grain drills and chisel

olows were provided thrcougn the rAO, and together with Tha contour

-

'j‘

<y i =} H s < . .- s
cultivation, Chese If2chnigues drocduced 3 nzlor increass in per hectars wheal
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vields. Unfortunataly this project terminated in 1978 before any of these
initial advances in farmer organization could te ccnsolidated and replicated
on a larger Dasis.

In summary, wheat projects sponsored by donor agencies in Jordan have been
relatively discontinuous and circumscribed in scope. The OSU proect assumed
an almost exclusively tecnhnological orientation. In reviewing the project
documents and studies gererated by OSU and other donor projects, almost
nothing is revealed about the farmer as a resource manager, and the economic
and social Zactors which influenced the calculus of cecision—maxking in the
farm nousenold. All of the projects embodied a Zaith in agronomic and
ergineering soiutions. Diagnostic studies of economic, social and

.

institutional variables, or working with farmers in a mutual

o
=]
problem-identirication and prodblem—solving process was never an Lmportant

element in their Crame oI reference.

Strongly committed to a predesigned flight path it was way beyvond the point of
no return Sefore these projects found themselves to be considerably
orf—course. ADrupt crash landings were inevitable. Thus, the earlest OSU
project ricundered because of an exculsive reliance on advanced technologies.
Concurrncly, two successive FAQ projects ran aground tecause of their reliance
on major earZhworks as a solution €o moisture retention and erosion control.in
one instance, the project came onboard with the comstructicn of apsorption
baniks, but they soon f2ll inco disrepair because cf the expense and time
imvolved in their maintenance was more than mcst rarmers could manage. A
successor project in a different area and with a differenc consultant team

)

embarked on a construction program of building stone cerruces across the

1

contour for moisture retention. Wwinen the project team departed the Iarmers

had the sccnes removed.

- v = - e . .
Tne fact that the rfarmer was simplv lert out of the development egquation did

not zo unncoCiced by some observers. In 1975

z , an FAQ consultant examined past
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in the Jordan drviand s

o

donar projects
failed to secure rFarmzr adoption.
causes including:
1.
2.
n2eded to incrense production but
research,"

3. '"ack of communication between the

cultural Services.

l'r)

Agri

ector in order

"advisers who nad had no previous experisnc

_-

to determine why they nad

failure to a number of

e with small rarmers.'

""Projects which did not take into account the simple basic changes

iRe
Foy Y

got involved purely academic

. . ) 17
farmers and the advisers."

Because of their vital role in the recenticn and use of ground moisture
che 3vailabilitv of rarm eguipment, particularly grain drills and chisel
plcws, would constitute one of the most essential 2lements of any erffort &o
achlzve nigher wheat yields in Jordan. In 3 survey of farm nachinery dealers
0 1375, an OSU consultant noted that 'wervy few grain drills have deen

= A

imported ov Zarm aachinery dealers because the dealers are not aware of the
tvpe of grain drills needed in Jordan.”18 A similar survey of farm

macninery retaillers nearly ten vears later in 1983, revealed that the
situation has remiined unchanged. Only one retailer is dealing in grain
drills, and 2e f=s sold only one grain Zrill in three vears. A similar storv
prevails with respect to the availapility of chisel plows. In 1974, the OSU
consultant discoverad that chisel plows were not available from farm Lmplement
dealers. Tne 1983 survery revealed the persisterce of these cendizicns. The
same is not trie for spraving equipment. Spraving sgquipment is available rrom
equipment cealers and soraying services are being made available through
custom operators and the Jordan Cocperative Society.

The acceptzance and use of heavy agricultural equipment is not a constraint in
the agricultural secter. Tractors and combines, and traditional farm
implements such as the disc plow are freguently owned by larger rfarmers, with
custom opericors maxking these services availadle £o smaller farmers. However,
the suppiy OF new types or Iirm machinerv remains unorofifadle as long as che
demand Tor 0 ecuipment remains unc2itain and 3ttentuated. Suflicient
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mumbers of farmers have yet to bt convinced of the value of such implements as
the chisel plow and grain drill to encourage orivate risk—taking in the

acguisiticn of such equipment.

Finally, it is not clear if existing cradit capacities would need to be
enhanced in order to support the adoption of new technologies. Traditional
production technologies in the wheat producing sector are not dependent upon
extensive supplies of credit from the formal sector. The adoption of the OSU
technology package would reguire major increases in capital outleys at the
indivicdual farm level, whereas a similar 7FAO paciage developed in the Irbid
oroject (1575-1978}, reguires only minor additions in capitil expenditure.

T T 2 3. 3o L 4 (R -~ = - - = - 19
ine Jeordan Cocperative Scciery provides subsidized <redit to farmers for small

imput purchases, ard wnile growing in chapters and nembership, these credit
services are still not widely dispersed througnout the wheat procucing sector.
On the other nand, adopticn of these technical packages st the farm lavel also
needs to de Dackstopped Dy large capital outlavs ror new equipment purchases,
invesiment

particularly for grain drills and chisels plows. In this instance
capaciZy within the dryland sector seems relatively high as many larger

rarmers and custoam operators possess their own heavy eguipment.

V. CONCLUSIONS AND LESSONS LEARNED

Thne cdescrintive and analyvtical material above suggests the technological,
sccic—-economic and institutional wvariables might not warrant equal treatment
as explanations of why donor projects nave had so litrle impact on wheat
procduction in Jordan. Toe major unkncwn is the role of socic—economic Zactors

; 1 i = .ol
1N gefarqnlning £armers

willingness to adopt new techrnclogies. Little
socio—-econonic analysis nas been undertaken either dy Jordanian inscitutions
and irndividuals or uncder denor projects. Such evidence as is availablis
stronglv indicates chat ris«<-avoidance and alternative ocportunities for
allocating rascurces amcng competing or complimentary ands are inceed
{mcorcant influences on farm managers' decisions. However, Zhe way in which

decisions on utilization of improved techinologies are arfactec by these



Factors needs additional clarification. There are also a number of other
possidle socic—economic influences about which little or nothing is known.

For example, little is understood about the effect of land fragmentation among
a large number of land owners on adootion of new technologies, particularly

view or the increasing separation of ownership from farm ranagement.

In contrast to the socic—economic situation as it affects wheat production and
the adcption of new technologies, there appears to be little mystery about
what kinds of technology are appropriate. With some variation, denor projects

over the past decade and a half have advanced a commen techrnological

regime—chemical concrol of weeds, moisture conserving tillage ard
[=]

seed/fercilizer drills which maximize tenefits from using fertilizer and clean
seed. This technelogy is erdorsed by the Ministry of Agriculturs as

approorisce for drvland cereals produccion in Jorcan. Thus, in varving

degrees, major elaments of current donor projects in the drvland faraing areas
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inere is evidence wnicn suggests that the flexibility of the existing farm

structure may be reasonably responsive to the introcuction Of new

1y

technologies. Wwheat farms in Jordan are nhignly commercialized enterprises.
Most farmers, both large and small, are well acguainted with the use of
machinery for various Iarm operatioms. All are reasonably well integrated
into the market system. If indeed this flexibility exists, a prcper amix of
external inducements miznt De efrective in obtaining widespread adeption of
improved technologies. It well may be that the institutional or
organizational variable, rather than socic—economic or technological factors
is the major censtriint to technology adoption. Tne Jorcdanian governmentC has
focused development eifforts on irrigacad agriculture in the Jordan Valley and
largely ignored dryland agriculture. No sustained research and extarsicn
effort or private sector initiative has been mcbilized to bring the benerfits
of modern tachnology to the wheat farmer. Donor projects have larzely not

focused on improvement of public or private irmstitutional capacitv. Tous, the

orivate sector suppliars do noC ris< investments in Che sipply of new
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services, eguipment and sipplies to Ifarmers in view of uncertainty about
demand and Tarmers remain either unaware of or unable to utilize the new
technologies.

Within the context of the above, the following appear to be some of the
lessons lzarned in examining developments in wneat farming in Jordan over tne

past 15 years.

A. Variations in rainfail with che conseguent risk of adverse erfects on
vield are asscciated with the willingness of farmers to adept new

ies. Within the dryvland agriculture sub—sector, farmers in areas
with rainfall in 2xcess of 350mm per vear in normal vears nave Deen reasonadl

responsive in adcpting reccmmenced improved technologies when suppnliss and

~

ecuipmen: nave been 2vailable in the market. In areas with less than 330mm orf

He - 5 =" S { = cmmmt A n g Y 7 1 =
inwvesinent oYV Lne rarmer. 2ALs< asscclafed wiln rainfall must be accounted for
)

and addressed when new technologies are introduced.

3. Price policy which assures returns Lo farmers substantially above border
pricas has rot, by itself, brougnt about increased procuction of dryland wheat
by Jordan farmers. I appears &hat one reason ror this is that alternate uses
of land, labor and capitfal within or cutside of agriculture offer better
coportunities rfor increasing family income. Lack of access to yield
increasing improved technologies also appears to be a facter limiting suoply

elasticity. 1In this regard it should be noted that -while utilization of new
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services are extensively used by wn

>

n
operators wno nave largelyv detarmined the tillage technology used in dryland



There are real guestions about now high wheat prices would need to be set in
order to call forth increased supplies of wheat. Given the government's
policv of maintaining low subsidized prices for --ead, the costs of effective
incentive wheat orices might well impose an intolerable burden on the
Treasury. Within the probable limits on producer price subsidies provided by
the government, it appears that price incentives are a necessary cut not
sufficient condition for increasing wheat production. Such increases would
appear to be largely dependent on utilization of per unit cost reducing

technologies.
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in output greater than the sum of individual practices. However, the avidence
clearly sncws that adoption of the total package as z whole by farmers is
nighly unlixkely. Acoption or ome or two practices at a time is a much more
likely scenario. 3Because berefits Irom adoption of some practices may de
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variability, use of fercilizer may become a userul yisld increasing cechnology

only rollowing the acoption of clean summer Iallow and the use of seed drills
which band fertilizer. ?Propeosed technology packages must be develcped and

made available Zo farmers so parts of the package can be adopted indivicually
or in modular units. In estimating expected increased in yields and
production it is necessary to take into consideration the probable piece meal

adoption of a package of practices.

D. Two elements which need to be recognized and better understocd as
influences on the adoption of new technologies are the increasing separation
" of management and ownership of dryland farms in Jordan and the increasing

cpoertunities Zor dryland farm families to maximize income by allocating

rescurces o activities other than cereals production. Taese two a2lements,

. v Iy 3 T v H . v 1 -~

wiich mav te interrelated to some degree, are evolving in wavs wnich could
1 3 [ o) H : = -~ ) = - =
N3ve major influvences on Che adopction Of new tectnology and the funccion of

,_4

instituticons supplying agricultural services, supplies, equipment and

informaticn.
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Focusing on ownership might maks it appear that land fragmentation could be a
constraint on the adoption of certain improved technologies when, in fact, the
increasing separation of ownership and management may be bringing about
increasing consolidation of land resources. The allocation of some farm
family resources outside of cereal production may both reduce the risk of
using new technologies and increase resource availability for investment in
new technologies. Given the current direction of economic develcpment in
Jordan, it is iikely thal both elements will continue to increase as important

features of the farm ﬁommpnity and understanding of hew they may affect

adoption of Cachnological improvements will probably increase in importance.
Z. The encire rarm cperation needs to be taken into account when putfing:

-
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togelher 2 package ctices. 1In Jordan the evidence indicates that

S P’
L

1ccption of summer rfallow o replace weedy fallow substantially recuces the

o

amcount of fresa fodder available for consumption bv livestock. It may also
reduce emplovament opporiunitiss for low priced family labor. On the other

.and, summer fallow will probably increase the amount
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for use as livestock feed. Just now these Zactors will afrect livestock

ocrocuction and resource allocation needs to be examined a
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other alternative cropping patternms.

It is important to stress that understanding of these interrelationships
within the farm operation ars important. It 1s egually important to empnasize
that this does not mean that 31l issues and constraints nave to be acddressed
by 2 particular prcoject. It does mean that these factors need to be taken
into account in developing and spreading new tachnologies.

F. Government Policies and priorities must be consistent with

objectives if resources nacessary Lo obtain desired changes are Lo be made

available. In Jordan dryland agriculture had a low priority in government
develcoment plans. Tais meant that littls or no rescurces werz allocated by

the oublic sector to rasearch, extension, input supply and oner institucicnal

ecLor irvestmen

~

L
w

support for dryland faraing. Similarly, privac
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agriculture. Thus, there was no sustained institutional or organizational
support provided to the development and introduction of yiesld increasing

technologies for dryland wheat procuction.
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