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PREFACE
 

The evaluation ol USAID's Horticulture Improvement and Training Subproject

took place in two parts: an initial field-work and data-gathering phase inthe Yemen Arab Republic; and a report-preparation phase at LABAT-ANDERSON
Incorporated's company headquarters in Arlington, Virginia, USA. 

The first phase took place in Yemen during January and February 1987 and was 
carried out by a six-member evaluation team composed of the following

specialists.
 

Chris Hermann Team Leader/Evaluation Specialist, USAID/PPC/CDIE

Bruce Kratka Institutional Development Specialist'
Fouad Basiouny Horticultural Specialist, Tuskegee Institute
 
Mohammed Abdel-Rahman Plant Protection Specialist

Richmond Allen Agricultural Economist
Andrew Duncan Extension Outreach Specialist 

The report-writing and editing phase of the work took place in the Research

and Publications Division facilities of LABAT-ANDERSON Incorporated in

Arlington, Virginia. Principal contributors to this phase were: 

Chris Hermann Chief Writer and Reviewer
 
Jean Fiore Chief Editor
 
Bruce Kratka Contributing Editor

Richmond Allen Contributing Editor
 
Felipe Tejeda Project Manager
 
Victor Labat 
 Final Review and Approval
 

LABAT-ANDERSON Incorporated would like to thank John Riffenbark, Project
Officer, USAID/Sana'a, for his support and guidance; 
the Ministry of

Agriculture and Forestry for providing counterparts and hospitality; and the
staff of Cal Poly/Pomona in Yemen for all their assistance. 

LABAT-ANDERSON Incorporated would also like to acknowledge the high-quality
effort of Dr. Chris Hermann of USAID's Center for Development Information 
and Evaluation, Bureau for Policy and Program Coordination. His efforts
 were instrumental in bringing this assignment to a successful conclusion,

and in producing an excellent evaluation report.
 

Special thanks go to Jean Fiore for providing a "single voice" in the
 
editing process, and to all the staff of the Research and Publications
Division at LABAT-ANDERSON Incorporated for the word processing and 
publishing support.
 

This report completes contract No. 279-0052-C-00-7012 between LABAT-ANDERSON
 
Incorporated and USAID/Sana'a, Yemen Arab Republic.
 

A final review of this report was conducted by Victor Labat, President of
 
Labat Anderson Incorporated.
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M(ECUTIVE SUMMARY
 

Project Evaluation
 
Horticulture Improvement and Training Subproject (279-0052)
 

The progress and performance of the Horticulture Improvement and Training

Subproject (HITS) is evaluated in this report. 
 The project was authorized
 
in February 1983 foL $14,385,000 with completion scheduled for December
 
1989. 
 The California State Polytechnical University at Pomona (CP/P) has
 
designed and implemented HITS thus far. Approximately $8 million have been
 
spent as of the date of the evaluation--February 1987. Additional funding

or extension of the project authorizatian completion date (PACD) is not
 
planned, nor is any recommended by this evaluation.
 

The original objective of HITS was to institutionalize within the Ministry

of Agriculture and Fisheries (MAF) 
an expanded and improved capacity to
 
support increased fruit production through extension, plant protection and
 
delivery of disease-free plant stock for improved fruit varieties. 
HITS has
 
supported the construction of two horticulture stations, training for MAF
 
staff, technical assistance, and dissemination of horticultural information
 
to achieve project objectives. The principal beneficiaries of HITS were to

be all farmers of Yemen, but with special emphasis on mall farmers.
 

OVEULA PERFORMANCE 

HITS has suffered major setbacks resulting from technical and managerial 
mistakes. Most important are:
 

o 	The destruction of approximately 180,000 citrus trees at
 
AL Ja-ouba (the HITS tropical horticulture station)
 
necessitated by itrus canker.
 

o 	The project's introduction of crown gall disease at Al
 
Irra (the deciduous station).
 

o 
The consequent loss of credibility of HITS from the
 
perspective of the HAF.
 

o 
The current lack of adequate communication and
 
understanding among HITS, USAID/Sana'a and the MAF.
 

The project has provided useful technical assistance in the areas of plant

protection, extension, and short-term traiaing. 
Little progress has been

made in developing a capacity within the HAF to manage adequately the HITS
 
stations after project completion, and it is unlikely thac such a capacity
 
can be developed during the remainder of HITS (approximately 34 months)
given limited MAP staffing and budget. In short, the overall performance of
 
HITS has been unsatisfactory to date.
 

viii
 



ECONOMIC ANALYSIS
 

Available data suggest that the area under fruit production is increasing

but that productivity (that is, yield) is decreasing, resulting in minimal
 
(1.6 percent per annim) production increases. The number of large

commercial fruit farmers is increasing and it is likely that this will

continue into the 1990's, hence, they will produce an increasing proportion

of marketed fruit in Yemen. 
The MAF attempts to meet demand for fruit trees

through its nursery operations and imports; current demand for trees exceeds
 
supply. The MAF's tree distribution system reaches a broad range of

farmers; however, this involves sisnificant inefficiencies and costs for the

MAF. 
Low tree prices set by the MAF preclude private-sector entry into the
 
tree production market.
 

Witn regard to HITS' economic impact, the early shift from research to
 
production, the general unavailability of agricrltural inputs (fertilzers

and pesticides), and the ineffectiveness of the MAF extension service have

interfered with achieving project objectives and anticipated effects. HITS'
 
extension activities (production of TV tapes, farm demonstration plots, and

farm visits) have benefited producers of deciduous and tropical fruits
 
(other than banana growers). Given projected MAP budget and staffing, it is

doubtful that the HITS stations will be sustained if the current strategy is
 
followed--that is, MAF assumes total responsibility.
 

Current market conditions favor private-sector fruit production and

involvement in associated activities. However, the lack of credit, water,

and agricultural inputs constrain this development, particularly for small 
and medium farmers. Based on the economic assessment of HITS and trends in
 
the subsector, it is recommended that:
 

o HITS and CORE collect horticultural data.
 

o 
HITS terminate technical assistance to large commercial
 
growers.
 

o 
USAID undertake policy dialogue with the MAP concerning

private-sector involvement in nursery development.
 

o The project return to supporting applied research.
 

o 
HITS expand its extension activities.
 

o HITS find an alternative agricultural organization to
 
assume station management and research activities.
 

o 
HITS develop an integrated agrtcultural program that
 
addresses basic production constraints.
 

PROJECT MANAGE4ENT 

CONTRACTOR PERFORMANCE--CP/p
 

Beginning in 1985, improvements in project management have been made in the
 
areas of the direction of project staff and resources, commodity procurement
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procedures, communication between the field and CP/P, and the working

relationship between HITS and USAID/Sana'a. But these improvements have
 
come late to the project and much remains to be done to improve the
 
project's relationship with the MAF. 
Moreover, these improvements have
 
resulted largely from the individual efforts of the current project manager

and the USAID project officer, hence, staff changes could reverse what has
 
been accomplished.
 

A major factor accounting for HITS' unsatisfactory performance is CP/P's

inability to recruit and field technical and managerial staff with the
 
necessary skills and development experience. The Consortium for
 
International Development (CID) has provided little assistance to CP/P in
 
this regard. CP/P's lack of prior experience in Yemen and in the region has
 
further complicated the situation.
 

CP/P's staff problems have resulted in project implementation delays and in
 
serious technical and managerial errors. Credibility has been lost-MAF.
 
officials doubt CP/P's and HITS' ability to provide sound technical advice.
 
Financial accounting by CID and support from CP/P to the project are also
 
problematic.
 

Recommendations include:
 

o 
The costs and benefits involved with replacing CP/P as a
 
basis for improving HITS management and implementation by
 
USAID/Sana'a should be assessed.
 

o 	Current staffing should be reviewed in light of the
 
redirection of the project recommended by the evaluation.
 

o 	More control must be exerted over future staffing
 
dicisions by the mission and the MAP.
 

o 
A more active role must be taken by the mission in HITS
 
and ADSP management.
 

o 	The project must be audited thoroughly.
 

USAID/SANA'A MANAGEMENT
 

The collaborative assistance arrangement with CID offered the tission an
 
expedient solution to limited staffing--two agriculture officers--at a time
 
when the agriculture portfolio was being expanded. However, the mission and
 
AID/Washington had made no 
thorough assessment of the administrative
 
capabilities of participating CID universities. The contractual arrangement

with CID to obtain CP/P's services actually impeded the mission'd ability to

directly influence project implementation--that is, the mission's input was
 
channelled through the CID/Agriculture Development Support Program (ADSP)

chief of party. The managerial and administrative support services to be
 
provided by ADSP/CORE to HITS were inadequate.
 

The imposition of substantial tree production goals by the HAP on the HITS
 
stations and plans to build a third station in Karib divertzd project
 
resources and further impeded the project. 
 The mission's acquiescence in
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theme matters is indicative of its weak management of HITS. In effect, the
 
mission abrogated its management responeibilities to CID and CP/P. In light

of AID/Washington's strong support for the collaborative assistance mode,
 
the ANE Bureau sha-es with USAID/Sana'a the responsibility for such serious
 
mismanagement.
 

In mid-1984, the mission tried to push CP/P to resolve major implementation

problems, but these efforts met with resistance frcm CP/P and were only

partially successful. 
Moreover, the mission has yet to address contractual
 
problems via a direct contract with CP/P to assume necessary control over
 
project implementation. Nor has the mission taken a sufficiently active
 
role in the overall management of ADSP.
 

The unsatisfactory performance of HITS requires a fundamental questioning of
 
AID's reliance on Title XII institutions to perform project design and
 
management activities for which AID is ordinarily responsible. Major

recommendations concerning USAID management of HITS include:
 

o 	Establish a direct contract with CP/P or another
 
contractor for HITS.
 

o 
Clarify management systems and requirements under direct
 
contracting and the reorganization of ADSP (that is,
 
CORE) as a subproject to the HAF and contract staff.
 

o 
Work more closely with the MAF concerning HITS' future
 
manaeement.
 

HAF MANAGEMENT
 

The H 's demand for major production goals for the HITS stations, and
 
USAID/Sana'a's willingness to comply, increased coats and staff time,

divertinS project resources from HITS' original goals. Limited tree
 
production increases certainly could have been accommodated, and HITS could
 
have asisted the MAP with Its legitimate need for more trees in other ways
 
as well; however, the agnitude of production goals ultimately defeated the
 
establishment of an applied research program. Consequently, the HA? still
 
lacks the types of Lnfirmation It ueeds for production nd important

decisions. Imposition of substantial production goals contributed .o a
 
concentration on citrus at 
l Jarouba and the devastating results due to
 
citrus canker.
 

The MAF' dissatisfaction with HlTS in well jittified; horever, continued
 
recriminations will not improve the project. 
 Better communication and
 
understanding are 
needed among the HAF, the mision, an4 HlITS. Recommended
 
actions include more frequent and regular discussLona about project
 
implementation among MAP, USAID, and HiITS managers.
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APPLIED HORTICULTURAL RESEARCH 

SUSTAININn AL JAROUBA AND AL IRRA 

Current staffing and budget constraints of the MAF make it very unlikely

that the stations will be managed and maintained at their current levels
after HITS is completed. 
This would defeat HITS' efforts to support an
 
applied horticultural research program. 
The evaluation concluded that an alt
ernative to turning full responsibility for the stations over to the MAF was
 
needed. The best option available at 
this time is the Agricultural Research
Authority (ARA), which has responsibility for all agriculture research in

Yemen. 
The ARA has developed its research capabilities with Food and
Agriculture Organization (FAO) and World Bank assistance in recent years and

has trained horticulturalists on 
its staff. Discussions between the MAF and
ARA directors were facilitated by the evaluation. 
The MAF and ARA officials

agreed to work cooperatively at the stations. 
The ARA will have
responsibility for applied research and station management in support of its
 
program at 
the HITS stations. Use of the station facilities for production
and associated costs are the responsibility of the MAF. 
The evaluation
 
recommends that HITS support the involvement of the MAF and ARA at tbe
stations by pro%-iding technical assistance and limited funding for research
 
operating costs.
 

RESEARCH ACTIVITIES 

Because of the imposition of production goals on the HITS stations, the
 
project's applied reuearch program is far behind schedule. 
The Al Jarouba
station concentrated on citrus from 1982 until mid-1986 when destruction of
trees due to citrus canker was completed. 
Emphasis was placed on production

rather than applied research. Consequently, no information has been

generated on 
tropical and subtropical varieties appropriate for Yemen. 
Some
information on papaya, mangoes, banana, and passion fruit 
is expected before
 
HITS is completed in 1989.
 

Preliminary results on deciduous varieties has only recently become

available from testing at Al Irra. 
 A range of deciduous fruit trees in

currently grown at the ista.ion. A principle objective in to identify

varietice 
whose chill unit requirements can be accommodated by environmental

condition. in the 
Sana'a area. Some limited information on much appropriate

varieties has been produced. Test" atm under way on breaking dormancy,

delaying flowering, horizontal limb training, and pruning. 
 Fertilizer 
trials have been Impossible due 
to the lack of fertilizers. In nhor., much
work remains 
to be done on cultural practices and suitable varietieo for
 
Yemen's various microcllmatic environments.
 

1he principal conclusion drawn about IITS' applied renearch activities Is
that the project has been priventod from genoriting information for theneeded for production and Importation decisions and for extension 

MAP 
activities.Management deciaions concerntnf* proluctio goals 4ccount for thin. 

11it major recommundsition concerning 1IT;' future support of appiled
horticulture research is that tho project should cerminate it" ownindopendent program and redir.ct It" torhnicl ninfntAncs to support the ARAIn daveloping and tmplementln.g Itt. research rspgen,4 at both Al Irra and Al 

xit
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Jarouba as soon as possible. The report provides recommendations concerning

specific applied research activities HITS should support.
 

PLAMT PROTECTION
 

HITS has provided useful assistance in the areas of integrated pest management,

publications, extension activities, and coordination with other organizations

involved with pl&nt protection. However, the disease problems that have
 
occurred at both HITS stations suggest that the project would have benefited
 
from adhering to sound technical advice concerning plant protertion Issues.
 
Stronger guidance from a qualified plant pathologist might have reduced or
 
even prevented the major setback HITS suffered as a result of concentrating
 
on citrus production at Al Jarouba. Similarly, HITS is responsible for the
 
introduction of crown gall disease at Al Irra, which resulted from a failure
 
to follow advice provided by HITS plant protection staff. The MAP has provided

counterparts, but salary, communication, language, and motivational problems

have led to a high rate of staff turnover.
 

The evaluation concludes that:
 

o 	Overall management problems of HITS have adversely
 
affected plant protection activities.
 

o 	The project has suffered from either a lack of sound
 
plant protection advice or failure to heed such advice
 
when it was available.
 

o 	Failure to resolve the crown gall problem to the
 
satisfaction of the MAP interferes with improving
 
relations with the MAP.
 

o 
Better coordi,.'on among plant protection organizations
 
and activitiLd is needed.
 

Major recommendations call for continued support by HITS to strengthen
 
Yemen's plant protection system. Additional emphasis should be placed on
 
facilitating coordination in this area and improving the quarantine and
 
inspection system via short-term training and short-term technical
 
assistance. The report provides detailed recommendations to accomplish thi
 

EXTENSION OF HORTICULTURAL INFORMATION
 

HITS has provided assistance for horticultural extension in the following
 
areas:
 

o 	Ten demonstration plots to teach farmers proper tree
 
management practice..
 

o 	Field days at HITS stationo involving farmors and MAP
 
extension agents.
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o 	Publications and a set of videotapes on 
tree planting and
 

care televised during the past 3 years.
 

o 	Direct outreach activities to farmers on a limited scale.
 

Tentative estimates of the effects of HITS' extension activitles are made
(see Section 2--Economic Analysis). 
 The KAF's extension service is

relatively new and suffers from a lack of trained staff. 
Overall, its
efforts have been ineffective in improving horticulture practices and
production, which in turn impedes HITS' extension efforts. 
Coordination
 among the MAF extension activities, area development authorities (DA's), and
other development projects is lacking, as is well-packaged information on
 
horticultural practices for farmers.
 

The major conclusion drawn about HITS' extension activities is that this
constitutes a promising effort to disseminate much needed horticultural

information. Interest and receptivity by small farmers to HITS extension
activities reflects their willingness to adopt improved tree management

practices.
 

Key recommendations include:
 

o 
Hire an additional Yemeni agriculturalist to work with
 
the present HITS Extension Specialist.
 

o 
Expand the number of demonstration plots and outreach
 
activities.
 

o 
Obtain additional MAF counterparts to work with the HITS
 
Extension Specialists.
 

o 	Expand mass media efforts.
 

o 	Continue current 
training activities.
 

o 	Improve coordination of activities among development
 
projects and organizations involved with extension work.
 

TRAINING/INSTITUTION-BUILDING
 

HITS' short-term training is on nchedule and has been useful to those
 
receiving it. 
However, the uumber of trainees is comparatively small in
proportion to the MAF's training needs. 
 HITS' long-term training program is
far behind schedule and it is virtually impossible for the project to meet
its objectives in this area before project completion. The original long
term training plan was unrealistic from the start and received inadequate

attention from the CORE training advisor. 
A major impediment to long-termtraining has been the English language requirement despite special instructionat the Yemen American Language Institute (YALI). The slow progress of HITScandidates through YALI suggests that the faster learners have been attracted 
to 	other ADSP subprojects.
 

Limited progress has been made toward overall institution-building

objectives. Greatest progresn has been made in the area of plant

protection; HILTS has assisted the MAP in implementing programs in inspection
 

xiv 



and quarantine, and in integrated pest management. However, the German
 
Technical Cooperation (GTZ's) assistance has also contributed significantly

to 	this development, hence, improvements cannot be attributed solely to
 
HITS. Little, if any, significant progress has been made toward developing

the MAF's capability to properly manage the HITS stations, and it is not

likely that this will be accomplished within the time remaining for the
 
project.
 

The lack of MAF counterparts and frequent staff turnover has impeded

institutionalization of an expanded capacity within the MAF to support

increased fruit production. However, institution-building efforts have also
 
suffered from the emphasis placed on technical skills with too little

attention given to developing managerial and organizational skills. The
 
lack of an overall institution-building plan for ADSP complicates HITS'
 
efforts in this area.
 

Major recommendations include:
 

o 
Refocus HITS' training program on short-term training in
 
Arabic conducted either in-country or in Arabic-speaking

countries to meet the more immediate needs of the MAF.
 

o 	Given the proposed role of the ARA in the use and
 
management of the HITS stations, make project training
 
available to ARA staff.
 

o 	Develop an integrated institution-building plan for ADSP
 
to which HITS' efforts can contribute.
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ECONOMIC ANALYSIS
 

RECOMMENDATIONS
CONCLUSIONS
FINDINGS 


Fruit Industry: 
Available data with regard to fruit 
production remain confusing and 

seemingly unreliable. Official data 
for 1982-85 greatly understate the 
increase in fruit-growing area, 
but overstate the increase in yields. 

The fruit-growing area expanded by 
5,500 hectares, or 21 percent, during 

1982-86. Yields declined, partly because 
the new plantings have not yet produced 
fruit, but also for lack of agricultural 
inputs. Production increase has been 

Proceed with the CORE-funded 
effort to produce a statistical 

survey of the agricultural sector. 

about 1.6 percent per anaum. 

A rapid increase is under way in 
the share of fruit production 
accounted for by large-scale farmers 
with 20 to several hundred hectares 

Large-scale farmers, relatively 
unconstrained by shortages of 
technical know-how, credit, water, 
and fertilizer, will account for 

AID cannot reverse the large farm 

trend. However, HITS should stop 
providing technical assistance 
to large farmers. 

in production. 10 percent of fruit prodection by 
1990. 

The MAF controls virtually all 
nursery operations. Nurseries 
operate at a loss because of the 
MAF policy of selling trees at 
or below cost. Trees are distrib-

Nursery distribution is fair in that 
small farmers can obtain trees, but 
appears inefficient. Private-sector 
entry Is precluded by the MAF policy 

of subsidizing tree sales. The HAF is 

AID should not press for sale of M&F 
nurseries. It should encourage an 
end to the policy of subsidizing tree 
sales as a prerequisite to private

sector participation in nursery 

uted on a first-come first-served not likely to agree to conversion of operation. 

basis. Demand for trees at nursery its nurseries to private ownership. 

sales is heavy but only 60 percent 
of trees are actually sold. Average 
lot size Is 15-25 trees and survival 
rate is 75 percent. 



ECONOMIC ANALYSIS 
(Continued) 

FINDINGS CONCLUSIONS RECOMMENDATIONS 

Economic Impact of the Project: 
Redirection of the project away from Redirection of the project was a mis- Return the project to its oril 
research and toward tree production, take from the standpoint of economic purpose of research and train 
and the ineffectiveness of the MAF impact. 
extension service, precluded any 
chance of reaching project goals. 

The only economic impact to date HITS' efforts have resulted in yield Hire additional third-country 
has come through the work of the 
Extension Specialist in production 

increases for the affected growers of 
15 percent greater than would have 

Yemeni personnel who can assig 
and help further the work of i 

of tapes and direct work with 
farmers through demonstration 

occurred in the absence of a project. 
The increase calculated on the basis of 

Extension Specialist. 

plots and pilot farmer programs. 
These programs have benefited 

all fruits (considering that grape and 
banana producers have not benefited) 

growers of deciduous trees and has been 6 percent, or 1.15 percent 
tropical fruits other than 
bananas. Grape and banana 

per annum. The project paper had pro
jected an Increase of 24.1 percent, 

producers have largely been or 4.4 percent per annum, for the 
left out. first 5 years of the project. 

Project Sustainability: 
The MAF met about 52 percent of The HAF is not likely to sustain a Proceed with the redirection and 
its budgeted costs during project 
years 2 through 5. Its dollar 

HITS project on anything like the 
present scale or design. 

consolidation of activities along 
mutually agreed lines, as discussed 

contribution through FY87 is esti- elsewhere in this report. 
mated at US$1.7 million, budgeted 
for the entire project. 

Private Sector: 
Fruit growing remains highly Given existing constraints, AID can best assist small and medium 
profitable, but small and medium 
farmers are constrained from 
expansion by shortages in credit, 
water, and agricultural inputs, 

production by small and medium 
farmers will increase slowly 
at best. Yields per hectare 
could decline if the situation 

growers through an integrated program 
that addresses constraints facing all 
farmers in areas of credit, water, 
and agricultural inputs. 

is not relieved. 



FINDINGS 


Cp/u: 
A major factor accounting for HITS' poor 

performance has been CP/P's inability to 

recruit and field well-qualified staff 

with the necessary technical skills and 

development experience on a timely basis. 

This problem is complicated by the general 

difficulty of recruiting such Indi-

viduals for long-term assignents in 

Yemen, CP/P's lack of prior experience
 
in Yemen, and its limited number of hor
ticultural faculty. CP/P staffing prob
less have resulted In implementation
 
delays and serious technical and mana
gerial errors. The current team leader
 
in cooperation with the USAID project
 
officer had improved the Internal manage
sent of HITS, but such remains to be
 
done to improve the working relationship
 
with the MAF. Because of these problems,
 
HITS and CP/P have lost credibility with
 
the NAF.
 

MANAGEMENT ISSUES
 

CONCLUSIONS 


Action is needed to improve contractor 

performance, particularly in regard to 

future staffing, and to regain credibil-

ity with the MAF. 


RECOMMENDATIONS
 

Consider replacing CP/P as the HITS
 
contractor. Require that CID con
sider alternative institutions for
 
the project. Review current staffing
 
in light of reco mended project modi
fications. Exert more control over
 
the HITS contractor by direct con
tracting.
 



FINDIN S 


USAID/Sana'a: 

The serious problems with HITS require 
a re-assessment of the mission's and 
AID's reliance on Title XII institutions 
to perform tasks that are ordinarily the 
responsibility of Agency staff. The &Is-

slon's own staff weaknesses and limita-

tLions during a period when the decision 

had been made to expand the agriculture
 
portfolio contributed to viewing the
 
collaborative assistance mode as an ex
pedient solution. However, this expe
diency has been obtained at considerable
 
cost to the performance of HITS. The
 
ccntractuil arrangement through CID in
terfered with the mission's direct input
 
into project management. No action has
 
been taken tG ensure AiD's continued
 
control through contractual mechanisms.
 
The mission's efforts to improve CP/P's
 
performance in 1985 met with resistance
 
and were only partially successful.
 
The mission's acquiescence to the MAF's
 
demands for substantial tree production
 
at the stations diverted project re
sources, imposed new objectives on HITS
 
without an amendment, and interfered
 
with original applied research objec
tives.
 

MANAGEMENT ISSUES
 
(Continued)
 

CONCL!SIONS 


kesponsibility for serious mismanagement 

problems is shared by USAID/Sane'a and 

WIE Bureau senior managers. Direct con-

tracting with the implementing institu-

tion is necessary to ensure that the 

mission can exert management control as 

Lt is required. 


RECOMHENDATIONS
 

For USAID/Sana'a: a) implement a
 
direct contract with the HITS in
plementing institution; b) take a
 
more active and direct role in ADSP
 
and clarify its management system;
 
and c) work more closely with the
 
MIAP on future staffing, station use
 
and management, and HITS objectives.
 



U 

FINDINGS 


MAF: 
The MAP's limited managerial capabili-

ties and technically qualified staff 

have contributed to unanticipated nega-

tive effects on the project and Impeded 

the MAP's larger objectives. The NAP's 

demand for substantial tree production 

at the stations constituted an important
 
management decision that rcdversely
 
affected HITS' achievement of original
 
objectives. HITS could have assisted
 
the MAF to meet its legitimate tree pro
duction needs without imposing large
 
production goals at the stations.
 

MANAGEMENT ISSUES
 
(Continued)
 

CONCLUSIONS 


The MAP has contributed to the management 

problems of HITS, though the MAF's overall 

dissatisfaction with the project is wel-

justified. Communication, cooperation,
 
and understanding among HITS, mission, and
 
MAF staff are poor.
 

RECOMMENDATIONS
 

The mission and the MAF need to meet
 
more frequently and routinely to
 
establish channels of communication.
 



N 

FIPIDINGS 


New varieties were planted at Al 

Jarouba In 1986; more will be planted 

In early 1987. Varieties were plan-

ted at Al Irra in 1983 and 1985.
 
It takes 6-10 years to obtain informa
tion to make decisions on new varieties.
 

Farmer requests for trees have been 

several hundred thousand per year. 

The MKF expects to furnish farmers 7 

million trees during the TFYP. The 

KAF does not have a plan leading to
 
the production of all trees in
 
Yemen.
 

Some budwuod of peach, nectarine, and 

plum and apple budwood and rootstock 

is available at Al Irra. There are 

now 24 government nurseries. Varle-

ties have only been tested in two 

areas of Yemen. There Is no decision 

on the amount of budwood and rootstock
 
needed.
 

Some climatic-geographic areas In 

the world have not been reviewed 

for varieties adaptable to Yemen. 

Local trees have not been screened 

to identify trees of high yield and 

good quality. Rootstock sources 

In and out of Yemen have not been 

adequately reviewed. 


HORTICULTURE
 

CONCLUSIONS 


Few additional recommendations other 

than banana, papaya, and passion fruit 

can be given before December 1989. 


The MkF will continue to import trees to 

meet farmers' request at considerable 

expense until they can be produced in 

Yemen. 


Additional amounts of budwood and root-

stock available in Yemen are needed. 

Geographic-climatic areas in Yemen, 

other than Sana'a and Al Jarouba, have 

not been tested. 


Reviews of other areas similiar to 

Yemen could identify trees adaptable 

to one of the many geographic-climatic 

areas of Yemen. High-yielding trees 

could have developed in Yemen over the 

years from sports, chance crosses, or 

mutations. Trees adaptable to local 

conditions could provide good rootstock. 


RECOMMENDATIONS
 

HITS and ARA develop a system to
 
continue to evaluate varieties on
 
trial using "agreed to" criteria.
 

HITS should assist the NAF to develop
 
a plan that will produce all budded
 
trees, rootstock, and quality
 
cuttings and seedlings.
 

Decisions need to be made on amount
 
of budwood needed yearly for varie
ties recommended. Rootstock sources
 
for each variety need to be developed
 
in Yemen. Specific nurseries should
 
be given yearly quotas.
 

CP/P and CID in U.S. should review
 
all areas with climates similar to
 
Yemen for varieties suitable for
 
trials using criteria developed by

HITS. A search should be conducted
 

by HITS/ARA and the MAF during fruit
ing season In Yemen for trees with
 
either fruit and rootstock qualities.
 



HORTICULTURE 
(Continued) 

FINDINGS CONCLUSIONS RECOMMENDATIONS 

The lAF has not developed the capabil-
ities to manage the adaptive research 
of trials on new varieties, rootstock 
Identification, and trials on cultural 
practices. ARA at present has Yemeni 
Ph.D.'s (10) M.S.'s (20) and many 
B.S.C.'s working in agricultural 
research, 

To maintain the standards of research 
at the stations, persons educated and 
trained in this area are needed. 
ARA should be responsible only for 
research and station management in 
support of its research program. The 
MAF should be responsible for production 
of fruit trees and associated costs. 

AID/HITS should ensure the transfer 
of the research responsibilities 
from the MAF to ARA by June 1987. 

Cultural trials on irrigation and The correct application of certain HITS needs to meet with ARA to 
fertilizer have not been started. 
Limited pruning trials have been done. 
Some trials with chemicals to delay 

chemicals or practices can improve 
fruit yield and quality. It often takes 
several years to identify the appropri-

determine the trials that should 
be conducted at Al Jarouba and Al 
Irra, and to set standards for 

flowering, break dormancy, and develop 
flowering at one time are In progress. 

ate practice. results. 

While the Marib area is suitable for 
citrus production, the HITS project 
has less than 3 years left, and USAID 
has a reduced budget worldwide. ARA 
wants a research station in the Marlb-
Jawb area. 

From the project's experience to date, 
HITS will not have time to complete the 
Marib station even if P.L. 480 funds 
were available immediately. ARA and the 
MAF may want to work together to develcp 
facilities that will meet the needs of 

HITS/AID should explain the present 
situation to the MAF. HITS/AID 
should meet with the MAF/ARA to help 
review their aims and identify activ
ities that will help them reach 
their goals without AID/HITS involve

both. ment. 
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PLANT PROTECTION
 

FINDINGS 
 CONCLUSIONS 
 RECOMMENDATIONS
 

1he Inspection and Quarantine Department 

(I&Q) had official rules and regulations 

for a short time. It works In all agri-

cultural areas. 
There Is still bacterial 

canker in Yemen (since 1981). Nurseries 

are still selling plants infected with 

disease and pests. 


The Plant Protection Department has re-

cently become a Directorate. IPM is 

being started. Fewer toxic pesticides 

are used by the MAF. Pesticides and 

fungicides are often not available. 


Many plant protection staff do not have 

English capabilities so they have not 

had training opportunities. There are 

plant protection training opportunities
 
in Egypt and Morocco in Arabic.
 

The rules and regulations of I&Q 

service have recently been ratified 

by YARG. Physical facilities are 

lacking. The PPD Is understaffed, 

There are several entities in MAF/YARG

involved in plant protection. 


From past I&Q activities, little 

information has been collected on 

its positive effect on ratios of tree 

survival and fruit production and in 

the provision of fruit trees 
free from 

disease and pests. The services of I&Q
 
need to be improved.
 

Some Insects and diseases in horticul-

ture are being controlled better. Recom-

mendations are not effective without 

pesticides/fungicides to apply. 
Improve-

ment in plant protection services are 

being made.
 

Short training courses should be 

developed to match staff needs and be 

given in Arabic in or out of Yemen. 


Plant protection (entomology, nematology, 

virology and plant pathology) and I&Q

will need support in their development 

activities over a long period to reach 

their goals. 


The MAF should keep records of the
 
activities of I&Q in fruit production
 
so its effects can be determined.
 
Additional training for I&Q staff is
 
needed.
 

HITS/PPD should continue to identify
 
priority problems that can be solved
 
quickly. AID should try to find a
 
solution to shortage of pesticides
 
and fungicides.
 

HITS should meet with the PPD to
 
determine staff training needs at
 
at the MAF Sana'a and in provinces.
 

A meeting should be sponsored by
 
HITS/AID with all YARG entities in
 
plant protection and I&Q activities,
 
and with all donors that support
 
these activities, to agree on methods
 
to reach YARG's TFYP goals and to
 

identify resources.
 



FINDINGS 


Many Insects and diseases were Identified 

before 1981; addition3l ones have been 

Identified since 1984. No complete sur-

vey of insects and diseases has been con-

ducted In Yemen. 


There are many diseases and insects that 

are causing, or could cause, serious 

economic effects on production, 


ARA has been given the responsibility by 

YARG to do research in plant protection. 


PLANT PROTECTION
 
(Continued)
 

CONCLUSIONS 


To develop a sound plan of action, 

information on all insects and diseases 

now in Yemen affecting agriculture-

including beneficial insects for the 

IPM program--is necessary to make 

future plans. 


Priorities need to be set on the many 

problems to be solved. 


ARA will manage plant protection research 

in the future. The MAF can improve ser-

vices to farmers on the control of harm-

ful insects and diseases, 


RECOMMENDATIONS
 

HITS/MAF should sake a survey of
 
femen on all insects and diseases
 
now present in agriculture. All
 
printed Information on insects and
 
diseases should be reviewed and
 
updated on completion of survey.
 

HITS should sponsor a meeting with
 
ARA and the MAF to set priorities
 
for solutions to plant protection
 
problems.
 

HITS should help ARA in research
 
as needed and concentrate on develop
useful information/practices to en
able the MAP to provide better plant
 
protection services.
 



EXTENSION
 
FINDINGS 


CONCLUSIONS 

RECOMNENDATIONS
 

fhe National Extension Service of the
HAF Is largely ineffective. Although
NES produced and displayed TV tapes,
they are too general in content to 
be helpful to farmers. Nor has the 
HAF produced packages of horticul-
ture Information for distribution to 

Although HITS can be criticized for not
doing more to strengthen the NES (see
below), the fact Is that the basis for 
yield improvement through the HALF 
extension service, as envisioned in
the project paper, did not exist. 

2Zontinue to offer training to the 
HAF personnel. Establish a formal 
counterpart relationship with the 
NES (see below). 

farmers. 

A number of regional DA's, most of them 
foreign funded, have their own 
extension training and activities, 
including demonstration plots and
training and visitation systems, 

Extension activities of the DA's are 
far more effective than those of the 
NES, but they are by nature regional 
in coverage. Furthermore, being geo
graphically remote from HITS, they are 

Offer assistance to the DA's on 
their demonstration plots and 
training, as appropriate. 

not directly subject to HITS' influence. 

HITS' extension activities have been 
largely the work of one individual,
encompassing production and display
of TV tapes; establishment of 
demonstration plots and -lead farmer-
prograas; training courses at Al 
Irra ind Al Jarouba; and visits to 
Individual farmers, 

The TV tapes are relevant and are 
believed to be effective, but are 
Inadequate relative to the need. The 
same can be said of the demonstration 
plots, lead farmer program, and farm 
visits. The effectiveness of the 
training programs is limited by the 
capacities of the trainees, who often 

Work with ARA on the production of 
TV tapes and other media materials. 
Hire a Yemeni agriculturist to assist 
and improve the work of the HITS 
Extension Specialist. 

lack motivation. The HITS Extension 
Specialist Is overextended relative tn
the need for extension services. 



EXTENSION 
(Continued) 

FINDINGS CONCLUSIONS RECOMIENDATIONS 

HITS does not keep records on 
farmers' receiving extension advice 
or trees distritoted at HITS stations, 

Given the absence of an information 
system, It is not possible to assess 
accurately the effectiveness of HITS' 

Establish a management Information 
system along the lines discussed 
in Section 8-Information for 

and thus has no systems of followup 
fGr assesaing the impact of exten

extension activities. Project Management. 

sion advice. The AF may keep at 
least partial records of tree 
distribution, but has apparently not 
undertaken followup surveys. 

HITS does no: have a formal counter-
part relationship with the NES. 
Relationships with the DA's and ARA 
are on an Informal basis, often the 
result of requests for assistance. 

The need for a better working relation-
ship wlth the HAF exists in the exten-
sion area, as well as the other areas 
cited In this report. Relationships 
with the DA's also could and 

Establish a formal counterpart rela
tionship with the NES. Offer 
training and assistance with demon
stration plots to the D&'s. 

should be closer. 



FINDId S 


ong-term training in the U.S. is 

:ostly. Training in English capabili-

.tes of 503 TOEFL tikes more than 1 year 
and costs $19,000 a year. Short courses 

:an be given In Arabic-speaking coun-
:ries quickly and are not as expensive 

is U.S. courses. Short courses can also 
)e given In Yenen In Arabic. Most HAF 
staff have low English capabilities. 
io HITS U.S.-trained KkF staff has con
)leted a degreL. 

The KkF 'ai d'fficulty In finding 
counterParta to work on Aaerican 
projects. Most counterparts do not 
have alequAte training or experience. 
HITS staff have not been able to ade-
quately transfer their skills and know-
ledge nee.ed to Yemeni. There are lan-
guage proble .s with HITS and MAF staff. 

INSTITUTIONAL TRAINING
 

CONCLUSIONS 


ihort-tera training in Arabic, in and out 
)f Yemen, will help implement and insti-
:utionalize more of the project by Dei'z-
)er 1989. 

A uniform system of donor payment to 

counterparts will allow American pro-

jects to get their proportionate share. 

Some HITS staff need better interper-

sonal skills, knowledge, and experience 

In adult education for effective work 

In developing countries.
 

RECOIOMENDATIONS
 

Future training should be short-term
 
in Arabic for btaff in Sana'a and
 
provinces in or out of Yemen. Give
 
management training inputs In all
 
short courses that match the organi
zational level of participants.
 

A meeting among donors should be
 
sponsored by AID to develop a uniform
 
payment system for counterparts.
 
CID and CP/P should develop adequate
 
interpersonal skills in project staff
 
before they arrive in Yemen.
 



K 

FINDINGS 


Important problems related to the MAF 

providing adequate service in fruit 

production are still unresolved, 


Technical skills are important, but 

management skills such as planning, 

organizing, implementing, delegating, 

coordinating, and aiming are needed 

and have been requested. 


MA? so far has depended on the MAF 

ani local DA extension services to moti-

vate average farmers. Large farmers are 

motivated primarily by profit. Lack 

of fertilizers and insecticides 

limits production/profits, 


Several organizations/institutions/ 

authorities in the YARG as well as 

donors support fruit production. 

There Is little communication and 

coordination among them. 


INSTITUTIONAL TRAINING
 
(Continued)
 

CONCLUSIONS 


The MAF needs to further develop and 

institutionalize services that support 

fruit production activities of farmers. 

ibis includes appropriate varieties for 

different areas, Improved cultural prac-

tices, and availability of fertilizers 

and plant protection products. 


Management skills will help the MAF 

staff get jobs in technical areas done 

better and fa'ter working through other 

people in and out of the MAF. 


Average farmers will be motivated by 

new usable information on fruit pro-

duction wherever the source, assurance of 

profit, and availability of necessary 

inputs. Large farmers are able to seek 

out needed information, 


With better communication and coordi-

nation, these entities can more effec-

tively support fruit production in the 

future. 


RECOMMENDATIONS
 

HITS/AID should sponsor coordinatiot
 
meetings as needed among entities
 
involved. More discussions should
 
be held at the MAF/YARG senior
 
levels on Improvements needed and
 
the institutionalization processes
 
Involved.
 

Make a review of the Agricultural 
Management Development Project In the 
Ministries of Agriculture In Egypt, 
Nepal, and Bangladesh to see if the 
same type of training would be 
useful in the MAF. 

HITS should continue to package
 
usable information developed so it
 
is easily disseminated by MAF and
 
local DA extension services and
 
also via TV and radio. HITS should
 
enlarge its extension service.
 

HITS/AID should sponsor meetings to
 
help develop links among these YARG
 
and donor organizations to be chaired
 
by the MAF. NIPA could T.elp organize
 
these and act as facilitator.
 



INSTITUTIONAL TRAINING 
(Continued) 

FINDINGS CONCLUSIONS RECOMMENDATIONS 

There is still not clarity among AID, 
the MAF, HITS, and ADSP on roles and 
responsibilities of each for Institu-
tionalization in the MAF generally and 
the HITS project specifically, 

There have been limited accomplishments 
in implementation and institutionaliza-
tion as roles and responsibilities are 
not clear among the major entities in- 
volved. 

AID/HITS should sponsor a meeting as 
soon as possible with these four 
entities to set aims and end pro
ducts, clarify roles and responsi
bilities, and develop a schedule of 
activities for more effective insti
tutionalization. 

M 

YARG and AID rules and regulations 
on participant training are not 
being followed, 

The systems, procedures, roles, and 
responsibilities of the various entities 
involved in participant training are not 
clear or are deliberately not being 

followed. 

Universities/projects do not discuss 
or attempt to modify original train
ing arrangements made with partici
pants. Any such activity goes to 

YARG/AID for a joint decision. 



ACRONYMS
 

AAD Agricultural Affairs Directorate
 
ADO Agriculture Development Officer
 
ADSP Agriculture Development Support Program

AID Agency for International Development
 
ARA Agriculture Research Authority
 

CHRDP 
 Central Highlands Research and Development Project

CID Consortium for International Development

CORE Central ADSP Project

CPO Central Planning Organization

CP/P 
 California State Polytechnic University, Pomona
 

DA's Development Authorities
 

FAO Food and Agriculture Organization

FFYP 
 First Five-Year Plan
 
FOA Faculty of Agriculture
 

GDP 
 Gross Domestic Product
 

GTZ German Technical Cooperation
 

HITS Horticulture Improvement and Training Subproject
 

IRR International rate of return
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1, BACKGROUND
 

1.1 HISTORY AND CURRENT STATUS
 

The Horticulture Improvement and Training Subproject (HITS) is a component
of the Agricultural Development Support Program (ADSP). 
USAID/Sana'a has
contracted with the Consortium for International Development (CID), via a
collaborative agreement, for services to design and implement ADSP and its
subprojects. 
The California State Polytechnic University at Pomona (CP/P)
is implementing HITS. 
 HITS was authorized in February 1983 for $14,385,000
with a project authorization completion date (PACD) set for December 1989.
Approximately $8 million have been spent as 
of February 1987. 
No additional
funding or extension of the PACD is planned by the mission, nor is any
recommended by this evaluation.
 

The original objective of HITS was to institutionalize within the Ministry
of Agriculture and Fisheries (MAF) an expanded and improved capacity to
support increased fruit production through extension, plant protection, and
delivery of disease-free plant stock for improved fruit varieties. 
The
intended beneficiaries of HITS are all farmers of Yemen, but especially
medium and small farmers. To achieve project objectives, HITS has supported:
 

o 
The construction of two horticulture stations for varietal

improvement testing, development of disease-free budwood

and rootstock, demonstration programs, and extension
 
training.
 

o 
Training the MAF fruit culture techniciatis and specialists
in basic fruit culture skills and extension techniques.
 

o 
Expansion and improvement of the MAF's plant protection
 
program.
 

o 
Expansion of the production and dissemination of
horticultural information throughout Yemen via radio,

television, newspapers, pamphlets/leaflets, and
 
demonstrations.
 

In 1981, CID assumed management responsibility of staff from a preceding
horticulture project implemented by Tuskegee Institute. 
Preimplementation
activities began in 1982. 
 Construction of the horticultural station at Al
Jarouba (for tropical fruit trees), initiated by the preceding project, was
continued through ADSP during the interim period while HITS was being
designed. CP/P's direct involvement began in 1982 with the fielding of a
long-Lerm advisor, followed by 
a number of short-term (TDY) personnel. Work
on Al Irra (the deciduous horticulture station) started in 1983.
19 84 In early
approximately 1 year after project authorization--additional long-term
advisors were fielded for the project. 
 Staff positions continued to be
filled during 1984 and 1985, but it 
was not until February 1986 that HITS
was fully staffed (the 
number of advisory positions had also been reduced

because of budget cutbacks).
 

The project has had a troubled history. CP/P had considerable difficulty in
recruiting individuals with the necessary skills and development experience,
which slowed HITS implementation. 
Staffing problems arose between CP/P-HITS
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and the MAF very early in the project. The MAF's refusal to accept CP/P's
proposed candidates (who the MAP considered unqualified), early terminatio
 
of HITS staff, and inadequate project leadership further interfered with

implementation. 
(Section Three--Project Management--discusses this in mori
detail.) 
 Major setbacks occurred from citrus canker infection at Al

Jarouba, resulting in the destruction of all citrus trees in the station,

and from the project's introduction of crown gall disease at Al Irra.
 

As of February 1987--4 years after project authorization--the stations at J
Jarouba and Al Irra are nearing completion. During this period they have
been used for both research and production purposes as HITS' priorities hai
shifted. Technical assistance has been provided to the Plant Protection
Directorate (PPD) of the MAF, in-country and participant training has been

conducted (including one horticulturalist currently in a Ph.D. program), 
ar
a promising horticulture extension program at the farm level has been
 
initiated. 
 However, project outputs lag significantly behind original
planning targets. 
Given the costs and time involved with the project's

results to date, HITS' performance can only be viewed as very un3atisfactor

Technical and managerial errors by CP/P, USAID/Sana'a, and the MAF have

produced major setbacks for the project. Little significant progress has
been made toward developing the MAF's capacity to adequately manage Al Irra

and A! Jarouba after HITS is completed. It is very unlikely that this will
 
be accomplished by the December 1989 PACD.
 

Approximately 34 months remain for HITS to achieve its objectives. 
The
major purpose of this evaluation is to provide guidance for redirecting the
project to concentrate on areas that are important and show promise and to
develop a strategy to sustain the HITS stations for an orderly termination
 
of the project in December 1989.
 

1.2 THE ECONOMIC ENVIRONMENT
 

The start of the HITS project in 1983 corresponded closely in time with the
end of an economic boom and the beginning of hard times for Yemen, the closo
 
of which is not yet at hand.
 

The boom period began with the upsurge in oil prices in 1974, which led inturn to soaring remittances from the roughly 25 percent of the Yemeni laborforce who found work in Saudi Arabia. From 1975-82, real Gross Domestic
Product (GDP) rose 
by 7 percent per annum, government spending on

development and social services soared, and consumer tastes were 
permanently

transformed by a flood of imported consumer goods. 
 Since 1983, in belated
 response to the oil price collapse in 1981, government spending and imports

have been reduced drastically; 
the Yemen Rial, which had been pegged at
YR4.56 to the UStl.00 since 1971, has declined to 11.86; GDP per capita has

marginally declined; and price inflation has risen sharply.
 

The boom period witnessed a mass exodus of farm laborers to the higherpaying jobs in Saudi Arabia, leading to the abandonment of marginally

cultivated areas and to the stagnation of traditional foodgrain crops. 
 On

the other hand, irrigated production of fruits and vegetables increased,
benefiting from generally higher incomes and the newly acquired tastes of
 
returning workers.
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The current economic downturn is expected to continue until at least 1988,

when the country will begin to ship its first oil from the ongoing Hunt Oil
 
Company development. Initial annual revenues are estimated at $400 million
 
to $450 million, depending on world oil prices. While revenues of this
 
magnitude will permit some upturn in imports and government spending, there
 
will not be a return to the free-spending days of 1975-82.
 

Throughout the recent period of difficulty, Yemenis have been able to rely

to a great extent on the very large "unofficial" economy, reflected in
 
widespread smuggling across the porous border with Saudi Arabia. 
Although

the ,mofficial economy has suffered along with the government from the
 
downturn in oil prices (both have relied heavily on remittance income),

there unquestionably remains a considerable store of wealth throughout the
 
countty not reflected in the official data. The existence of this wealth
 
has been reflected in vigorous private-sector activity, even during the
 
country's recent difficulties.
 

Following, in brief, are some of the implications of the economic downturn
 
for project activities:
 

o 	Reduced government funding for virtually all areas of
 
activity, including HITS.
 

o 	Lowered government morale, reflecting the fact 
that
 
government salaries have remained virtually unchanged in
 
the face of rapid and rising inflation.
 

o 	Shortages of imported agricultural imports, especially
 
fertilizers and insecticides.
 

o 	A relatively greater role for the private sector as the
 
leading force for economic growth.
 

2. ECONOMIC ANALYSIS
 

2.1 FRUIT INDUSTRY STRUCTURE AND GROWTH, 1982-86
 

The Agriculture Sector Census of 1978-82 showed 26,612 hectares, or
 
3.4 percent of all cultivated land, under fruit production. The total
 
hectarage is roughly consistent with the agreed Central Planning

Organization (CPO)-MAF data for those years, but there remains broad
 
disagreement regarding the distribution of acreage by crop, and yields per

hectare appear to be widely understated. Total fruit growing area is said
 
to have increased by 1,400 hectares and production by 20,000 tons, or
 
4.2 percent per annum, during 1982-85. The implied increase In yield per

hectare is from 5.43 tons 
in 1982 to 5.85 tons in 1985. These data are not
 
entirely credible.
 

2.1.1 FINDINGS
 

Based upon the availabln data covering domestic nursery production and 
imports of trees (see below and Anne: B), and allowing 400 trees per
hectare, the fruit-growing area must have expanded by 5,500 hectares during 
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1982-86; but yields are more likely to have declined than increased. The
salient points with regard to yields are these:
 

o 	Of the additional hectares added during 1982-86, only the
proportions accounted for by grapes planted early in the
period and bananas could have produced fruit by 1986, and
 a substantial proportion of the large-scale banana

plantings are known to have failed (see Annex B).
 

o The National Extension Service (NES) has remained almost
 
totally ineffective.
 

o 
Imports of fertilizers and insecticides were virtually cut
 
off after 1982.
 

o 	According to the Fruit Growers' Survey, growers report
continuing problems with inadequate irrigation and credit
 
availability.
 

o 
On the positive side, the production of videotapes by HITS
 may have had a significantly favorable impact on 
farmer
practices. The 
same 
is 	true, to a lesser extent, of the
farm demonstration and model farmer programs conducted by
HITS, and the various extension programs being conducted
 
under the aegis of area-specific integrated rural
 
development programs (see Section 6
--Extension).
 

Based on 
these considerations, we estimate that average fruit yield per
hectare declined at a rate of 3.2 percent per annum during 1982-86. 
Because
of 	the increase in hectarage, however, fruit output increased an estimated
1.6 percent per annum to about 227,000 tons. 
 (See Annex B for calculations

and methodology.)
 

To 	be sure, the poor yield performance has been mainly a matter of additional
plantings not yet bearing fruit; the 
payoff from these additional plantings
should be seen starting in 1987. 
 Accordingly, the government's Third Five-
Year Plan (TFYP) projections, calling for a 
7-percent annual increase in the
output of most fruits during 1986-91, Is,within the bounds of reason.
strong cautionary note needs to be sounded, however. 
A
 

Increases in area
under fruit will not alone do the job. 
 If 	the constraints of inadequate
extension, agricultural inputs, irrigation, and credit are not addressed,
crop failures and generally declining yields can more 
than offset the gains
expected from increased plantings. In fact, 
the potential exists for an
output decline of significant proportions.
 

2.1.1.1 
Changes in Farm Structure
 

The Agriculture Sector Census did not disaggregate the data to size of farmholding by subsector. 
Te project paper noted that fruit producers comprised
two basic groups: subsistence growers with a small number of backyard trees,
usually bearing low-quality fruit; 
and commercial growers cultivating less
than 4 hectares, usunlly in a mixed-cropping pattern (fruit and other crops).
HITS was 
to have collected data that would clarify the picture, as well asprovide the basius within the MAF for the production of Improved and up-todate farm budget surveys. None of this has in 	fact been done.
 



If the picture with regard to farm holdings has not been clarified, a
signifIcant new trend has at least become apparent since the ban on

importation of fruit in late 1983, namely the emergence of large-scale
growers cultivating from 20 to several hundred hectares. 
HITS personnel

have been able to identify projects totaling 1,009 hectares as having
already started operations, with another 761 hectares in the planning stage
However, this does not include one very large planned project at Al Jawf,
involving some 6,000 hectares, of which an unknown portion would be in
fruit. 
In a study by International Advisory Company Limited (IAC) in
1985,1 large-scale new projects were projected to reach 3,300 hectares by

1990. 
It is not known whether this estimate included the Al Jawf project,
but, if so, it would be reasonably consistent with the HITS estimates.
 
Based on the ambitious plans of the large growers and the far less ambitiout
plans of the medium- and small-scale growers, the former are likely to
 
account for 10 percent of all fruit-growing hectarage by 1990.
 

2.1.1.2 
 Nursery Production and Distribution
 

The number of government nurseries involved in fruit production has expanded
from 10 at the start of the project to 24 at present. Government nursery

production amounted to 3.5 million trees during 1982-86. 
There are no
private-sector nurseries as such. 
 Some large growers maintain nursery

operations, including at least one involved in tissue culture, but only as a
 
source of tree stock for their own use.
 

In addition to its nursery activities, the YARG imports trees in large

numbers. 
The MAF data show some 365,000 trees imported during 1982-86, with
another 156,000 planned for 1987. Imported 
trees are sold at approximately

CIF value; nursery trees are 
sold for less than imported trees without
regard to costs of nursery operations. The MAF officials conceded to us
that the MAF nurseries operate at a loss, but we were unable to obtain the
 
data needed to quantify the extent of loss.
 

Warren Enger 2 found that the MAF sales have never exceeded 60 percent of

production in any one year, the remainder being distributed free of charge
and used mainly for cover rather than organized orchard activity. The MAF
tree distribution, which includes trees produced at the HITS stations, is
made follcwing public announcements, on a first-come-first-served basis.

The MAF has information on distribution by lot size, but it is not in an
organized form, and we were discouraged from attempting to sort through it.

The average sale is said to be in lots of 15 to 25 trees. 
 Some 20 to 25
percent of sales are 
seedlings; the remainder, budded trees. 
 The survival
 
rate of trees is said to be 75 percent and Improving.
 

2.1.2 CONCLUSIONS
 

Official data appear to understate hectarage and yield by 
a "ride margin. At
the same 
time, they have overstated increase in yield and production during
1982-86. The TFYP production targets are achievable, but only if existing

production constraints are addressed.
 

1 IAC, Fruit and Vegetable Kirketing Study In the YAR, 1985.
 

2 Warren Enger, Fruit flortculture Sub-Sector Asessment--Yemen Arab
 
Republic, RONCO Consulting Corp., August 1986.
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The Central ADSP Project (CORE) agricultural economist advising HITS has not
developed a capacity for data studies and analysis within the MAF, as
contemplated in the project paper. 
 However, given the paucity of resources
available for this purpose within the MAF, it
was unrealistic to expect that
this could have been done.
 
There is under way a strong trend toward concentration of production among
large farmers. The trend is facilitated by reLa ively easy access by the
large farmers to foreign technical assistance and agricultural inputs.
 
The MAF's present emphasis Is 
on nursery production and tree distribution,
as opposed to extension and the removal of constraints to increased
production from existing trees.
 

Private-sector entry into nursery production isdiscouraged, if 
not
precluded, by the existing policy of subsidizing tree sales.
Tree distribution is fair in the sense that all farmers have an equal chance
 

to obtain trees.
 

2.!.3 RECOMMENDATIONS
 

Further efforts should be made to improve the quality of agricultural data.
The present CORE-funded effort to develop a nationwide statistical survey of
agriculture is 
a step in the right direction.
 

The 
trend toward concentration of production among large-scale farmers will
continue, regardless of AID's position on the matter. 
However, present HITS
assistance to large farmers should be terminated. USAID can best aid the
smaller farmer through an integrated approach that addresses existing
constraints in the areas of extension, agricultural inputs, water, and

credit.
 

Private-sector entry into nursery production should be encouraged. 
See
Section 2.4 for further discussion of this subject.
 

2.2 ECONOMIC IMPACT OF THE PROJECT
 

In projecting the impact of HITS on fruit production inYemen, the project
paper made the assumption that the impact would come entirely through Its
influence on yield per hectare. 
 It was assumed that yields could be
increased from the 6.4 percent per annum growth rate for grapes and 2.6
percent per annum growth rate for other fruits implied in the Second
Five-Year Plan (SFYP) to 9.0 percent for grapes andfruits. 3 9.3 percent for otherThe projected increase in production under the "With HITS," as
 

3 The analysis appears to have ignored the fact that the SFYP projectionsmust have involved increases in hectarage,

the oversight can be ignored 

as well as yield per hectare, butfor these purposes. The matter canzonsidered on bethe basis of area in production in 1981.
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opposed to "Without HITS," model was 160,900 tons.4
 

2.2.1 FINDINGS
 

The redirection of the project, away from research and training activities
 
toward tree production, in the first year of operation ended any chance of
 
reaching these ambitious goals. Given the ineffectiveness of the YARG
 
extension system (which the project was expected to impact), and the lack of

agricultural inputs owing to import reductions after 1982, it is doubtful
 
that the project could have attained its goals even had it hewed to its
 
original course. With all due allowances, however, the economic impact of
 
the project has been disappointing. Training of extension personnel, which
 was expected to have a major impact, has in fact had virtually no impact

(see Section 6--Extension). A partial exception might be the few sessions
 
devoted to training of nursery personnel. The areas in which HITS'
 
activities to date have had, or will yet have, an impact may be summarized
 
as follows:
 

o 	The production of four videotapes by the HITS Extension
 
Agent, all of which have appeared periodically on television

since 1984. According to the project paper, the MAF was to
 
have developed staff and facilities to produce agricultural

television tapes and radio scripts with assistance from the
 
CORE Information Technology Specialist. A number of these
 
tapes were indeed produced and have appeared on the air.
 
However, their content is by all accounts too general to be
 
of practical benefit. Accordingly, the overall impact of
 
the television effort has been less than planned.
 

o 	The demonstration farms, farm field days, and work with
 
pilot farmers, all carried out by the Extension Specialist.
 

o 
Sales of some 50,000 trees from the Al Irra and Al Jarouba
 
stations, the impact of which will not begin to occur
 
before 1989.
 

o 
Some impact from varietal testing at the two stations.
 
According to the Project Manager, the importation o 50,000
 
to 100,000 high-quality orange trees from California was
 
the direct result of HITS' varietal testing.
 

o 	The assistance to large farmers who have benefited 
from the
 
feasibility analyses provided by the HITS Extension
 
Specialist/Citrus individual.
 

Except for the technical advice provided large farmers, virtually all of
 
HITS' activities aimed at improving farm yields have been directel at
 
producers of deciduous fruits and tropical fruits other than bananas. 
In
 

4 The project paper also put a dollar value on the expected impact of 
the project but made serious computational and other errors in doing no. 
Accordingly, comparisons of expected with intended results will be dincusned 
in terms of yields per hectare. The problem of dollar valuation is covered
 
in Annex R.
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other words, grape and banana producers generally have not shared in the
 
benefits provided through the television tapes and demonstration plots.
 
Against the favorable influences listed above must be debited any degree of
 
damage to Yemen soils (a point of controversy among the horticultural
 
experts) arising from the distribution of trees infected with crown gall,
 
as well as the general loss of project credibility arising from the crown
 
gall and citrus canker episodes.
 

2.2.2 CONCLUSIONS
 

HITS' activities through FY87 are estimated to have increased the yields of
 
fruit growers--other than those producing grapes and bananas--by 15 percent
 
more than the yield increases that would have occurred in the absence of the
 
project. Considering that virtually no yield increases were effected for
 
producers of grapes and bananas, the increase in yields in all fruit crops,
 
attributable to the project, is 5.9 percent, or 1.15 percent per annum. The
 
yield increase for all fruits as projected in the project paper for the
 
first 5 years of the project was 24.1 percent, or 4.4 percent per annum
 
(using the separate project paper projections for grapes and "other fruits,"
 
but our data on respective shares of the overall cultivated area).
 

2.2.3 RECOMMENDATIONS
 

Discontinue tree production and return HITS to its original focus on applied
 
research.
 

Phase out U.S. operations at Al Jarouba preparatory to turning the management
 
and research agenda of the station to the Agricultural Research Authority
 
(ARA).
 

Hire additional Arabic-speaking personnel to assist in and extend the work
 
being done by the Extension Agent.
 

2.3 PROJECT SUSTAINABILITY
 

2.3.1 FINDINGS
 

According to the project paper, the MAF was to fund $4 million of the total
 
$18 million of project costs. The dollar value of actual MAF support for
 
the period 1983-87 is estimated at $1,711,000.
 

Based on project paper planning data and expenditure data supplied by HITS,
 
the actual MAF expenditures were 79 percent of the amount budgeted for it in
 
the first year of the project, a better ratio by far than the U.S. side was
 
able to achieve. The MAF expenditures in that year included construction of
 
a house at Al Irra, land clearing, and road construction. From Year 2
 
however, YARG expenditures have averaged only 52 percent of budget (in base
 
year priceti), about all of it spent on salaries of support personnel and
 
wages paid to project laborers. If account is taken of the fact that
 
increases in salaries and wages have lagged far beyond other costs while the
 
Yemen Rial-to-U.S. dollar rate has risen sharply, the dollar equivalent
 
value of the MAI' support has fallen far more than these figures suggest.
 
Fstimated dollar value of the MAF support has fallen steadily from
 
$1,267,000 in FY83 to $151,400 in FY84 to a projected 72,500 in FY87.
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Until FY87, the unmet share of the MAF obligations was paid from unexpended

local currency HITS funds. 
 In FY87, for the first time, HITS budgeted for
 
the U.S. dollar account the portion of MAF obligations that, on the record,
the MAF was not expected to meet. Parenthetically, HITS' ability to pick up
unmet MAF obligations constitutes one measure of the extent to which the
 
project has been overfunded.
 

2.3.2 CONCLUSIONS
 

There is nothing on the record, or in the near-term fiscal outlook for the
YARG, to suggest that the MAF will meet its agreed share of project funding

between now and 1989. 
 The MAF's obvious disenchantment with HITS to date
 
tends to strengthen this conclusion. 
By 1989, the YARG's budget situation
will have improved with the initial receipt of oil 
revenues. However, there
 
will be many pent-up claims on available resources for years thereafter.
 
The MAF would not be likely to continue funding a HITS project after the
scheduled termination date in 1989 without a drastic revision of project

goals and purposes that would meet perceived needs.
 

2.3.3 RECOMMENDATIONS
 

Proceed with a redesign of HITS, as described in this report, which

minimizes the need for expensive foreign expertise and pursues agreed lines
 
of endeavor.
 

2.4 PRIVATE-SECTOR ACTIVITY
 

2.4.1 FINDINGS
 

Investment in fruit production by private growers is proceeding at a rapid
 
pace, especially when considering the constraints facing small- and mediumsize growers. As shown in the Fruit Growers' Survey, most growers would
 
like to expand their fruit operations but are constrained from doing so

right away by lack of credit, water, and available land, in that order of
importance. Credit is available, for the most part, only to the larger

growers who can provide collateral. 
Even then, the best reported terms,
50 percent funding with 5 years grace period, 
are not attractive to growers

of crops with 5 years or more gestation periods. Lack of fertilizer was not

mentioned as an important constraint in the survey, but this appears to
reflect a general unfamiliarity with the product. 
Whatever the constraints,

total area under fruit production expanded by some 5,500 hectares, or
21 percent, during 1982-86. Large-scale farmers, just coming onto the scene
 
following the 
import ban in 1983, accounted for about 1,000 hectares, or
18 percent of the expansion. The large farmers, operating from 20 t
 
several hundred hectares, usually in mixed-cropping patterns, are far less

constrained by lack of technical know-how and inputs than small farmers and

accordingly will account for a rapidly increasing share of output as well as
 
area in che forseeable future.
 

In his 1986 report 
on the fruit sector, Warren Enger expanded upon the cost
of production work done by Asmon and reproduced in the project paper. 
 His
studies tend to confirm the 
finding regarding the high degree of profitability

of fruit production. Among the 
important crops, the most profitable--with

international rate of returns (IRR's)--were found to be oranges (217
percent), bmnanas (217 percent) and mangoes (189 percent). A weighted
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average of all crops except grapes (weighted by value of crop marketed in
1986) showed an average IRR of 185 percent. The IRR for grapes was

estimated at 39 percent, but the potential for yield improvement in grapes

is said to be very great. The only unprofitable crop of importance was
found to be dates. Continued profitability will, of course, depend on
prices, but Enger does not forsee a leveling off in prices sufficient to

bring about a halt to production increases before 2005.
 

As noted in Section 2.1 above, private-sector entry into nursery production

is discouraged by the MAF policy of subsidizing nursery sales. 
 This is
unfortunate, as 
the fruit sector would benefit greatly from private-sector

participation. 
The MAF's overriding emphasis on production is not an
efficient way to meet demand; witness the large number of unsold trees ever)

year even as 
buyers scramble madly for inadequate supplies of desired trees
at nursery sales. 
 Growers' profit margins are clearly sufficient to support
the required higher tree prices, and private investors would like to enter
the business. However, MAF personnel, including those in the higher ranks,
appear to oppose their entry, citing the need for high-quality trees or for
adequate supplies that, they appear to feel, only the government can ensure.

Although the tree subsidization policy undoubtedly constitutes the main
obstacle to private-sector entry, the prevailing official attitude i
 
probably a factor in the failure of private operators to exploit such
"niche" opportunities 
as may exist.
 

2.4.2 CONCLUSIONS
 

Private growers in general are doing well, but many of the smaller operators

need assistance in the areas of water and credit. 
Additional fertilizers

and pesticides would also help, but mere availability will not do in the

absence of effective extension and distribution systems.
 

The MAF will not agree to conversion of government nurseries to private

ownership, nor at this time to private-sector participation.
 

2.4.3 RECOMMENDATIONS
 

Proceed with an integrated agriculture program designed to remove constraintl
 
in the areas of water, credit, extension, and input distribution.
 

Do not press for conversion of the MAF nurseries to private ownership.

Rather, USAID should initiate a policy dialogue aimed at eventual private
sector participation in nursery development, with elimination of subsidized
 
tree sales as a necessary first step. 
 The assurance of high-quality trees
 
can be provided through a MAF regulatory body, 
if and when this is needed.
 

3. PROJECT MANAGEMENT
 

Iirtunlly all development projects are affected 
to some extent by management

)roblems of various sorts. 
 Unfortunately, HITS has suffered more 
than its
!air share from all 
siden--CP/P, CID, USAID/Sana'n, and the MAF. This
-valuation provides an opportunity to come to grips with these problems, sattiule the old ones, work to resolve existing problems, and get on with the 
.mportant tank of Improving horticulture in Yemen. 
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3.1 CONTRACTOR PERFORMANCE: MANAGEMENT AND TECHNICAL ASSISTANCE FROM CP/P
 

3.1.1 FINDINGS
 

Useful technical assistance has been provided through HITS in important

areas such as plant protection, horticultural extension activities, and incountry training. 
Current and past HITS advisors have contributed to these
accomplishments. 
Efforts have also been made to improve the management of
HITS. On CP/P's side, 
an important turning point was the assignment of the
current team leader, a CP/P faculty member with administrative experience,
in March 1985. As a consequence, improvements have been made in more

effective direction of project staff and resources, procurement,
communication between the field and CP/P, and a better working relationship
between HITS and the mission. An important accomplishment has been the
establishment of annual workplans; FY87 wa3 the first year in which a
workplan was signed jointly by HITS, the MAF, and the mission.
 

However, these improvements have come 
late to the project and considerably

more 
remains to be done to resolve continuing management problems. 
 For
example, though the FY87 workplan constitutes an important step toward
 
agreement on project activities, discussions with the MAF officials
indicated 
a lack of consensus on basic project objectives--for example, the
use of the stations for applied research versus increased production of
trees. 
 In short, greater progress has been made in improving project
management between the mission and the contractor than in establishing a

sound working relationship with the MAF.
 

A major factor accounting for the poor performance of HITS has been the
inability of CP/P to recruit and field technical and managerial staff with
the necessary skills and development experience. An underlying premise of
the collaborative agreement mode of contracting with Title XII institutions
(land-grant universities) Is that the contractor (that is, the university

implementing the project) has special expertise in 
a substantive area
 germane to the project's objectives. 
 In the case of HITS, this assumes that
CP/P was selected because of its special expertise in horticulture and its
 
ability to provide adequate technical support services.
 

However, the staffing requirements for HITS have clearly exceeded CP/P's

limited number of horticulture faculty and its administrative capabilities.
Fielding well-qualified U.S. staff with development experience for projects
in Yemen is no mean feat In itself. In recent years, Yemen has simply not
been perceived by many an an attractive location for long-term assignments,

if for no other than security reasons. 
 Only a contractor with considerable
 
experience could have easily fielded a high-caliber team.
 

This was certainly not the 
case for CP/P. Lick of prior experience in Yemenand In the Middle East region, combined with n poor understanding of workingconditions in Yemen only exacerbated the problem. For example, of the 13
long-term advisors fielded thus far over the course of HITS, CP/P has
provided only 
ono person from Its faculty who will return to CP/P when hinassignment Is completed. In the first 34 montho of the project, HITS hadthree different team leaders (not culting iacting team leadersl duringInterim periods). CP/P workpd on the d sign of HITS In 1982 and wan well aware of the project's ntafftig r,'qaIremnnts. It was not until February1906--three yearn 'after projct aurtrzatlon--that the' project was fullystaffed, but thin wan 'after budg ,t cutbacka forced a reduction In tha numberof HITS advisory positionn that CP/P would h4v. to fill. 
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In addition to CP/P's inability to field staff on a timely basis, the
 
performance of several project advisors has been very unsatisfactory. The
 
troubled history of the project and the major setbacks HITS has suffered
 
resulted from serious technical and managerial errors made by project staff
 
Particularly In regard to station development and management, the applied

research program, and team leadership, CP/P has provided individuals whose
 
training, experience, and/or interpersonal skills were poorly matched to tho
 
requirements of HITS' and the MAF's need for technical assistance.
 

CID, whi-h has overall responsibility for the ADSP (HITS is a subproject of
 
this program) has provided little assistance to CP/P to identify and recruit
 
staff from its consortium of universities. ADSP subprojects were also to
 
have received technical and administrative assistance from a central support

project--CORE. 
Here, too, HITS and CP/P have not received the amount or
 
types of assistance originally planned.
 

The seriousness of this situation should not be underestimated. Even with
 
staff changes over the past 2 years, the current HITS team is handicapped by

problems created between the project and the MAF by preceding advisors. In
 
particular, considerable dissatisfaction within the MAF has resulted from
 
HITS staffing problems. Even though MAF officials still express high regard

for U.S. technology, they do not view CP/P and HITS as credible sources of
 
effective assistance. Even at the most 
senior levels in the MAF, officials
 
candidly expressed their loss of confidence in HITS to provide sound
 
horticultural advice. This negative view overshadows the positive
 
contributions of the project. In short, staffing problems and the
 
consequent technical and managerial errors have seriously damaged the
 
credibility of CP/P and HITS in Yemen. 
MAF officials directly associate
 
HITS and AID, jeopardizing the mission's credibility as well.
 

Administrative support from CP/P to the project also continues to be a
 
problem despite the current team leader's concerted efforts to improve the
 
situation. Responses by CP/P to 
important project activities have been

entirely too slow in certain cases. Fo: example, 3 months after the team

leader requested short-term training for Yemeni staff, CP/P has yet to take
 
necessary action. Financial accounting and reporting to the mission and the
 
project by CID is deficient. Accounting for local currency billing and
 
expenditures has been confusing throughout the course of the project.
Expenditures reported by CID have at times differed significantly from

project records, and reporting of total expenditures--U.S. and in-country

combined--cont I nuer, to b, delayed.
 

3.1.2 CONCLUSIONS 

Actlons ne d to be taken to Improve contr,tctor p,'rfiormancoll und project 
management, eipeci.lly in regasrl to future staffing, and to begin to reverse
the nTrll.u- lons o! crerilhi ity of IlITc. CP/P' n -'verall performance, to dat 
a a contractor hir? been ruitffili ntly tunc c,.pt abl , to w-irrant consldtrIng 
alternative torcen of technill lt o, Ot~nt., for the r,.ralottl r of II TS. 

3, 1. 3 RECOMMIM),T ION . 

Revlw csrri.nt.t Ifir; nt.itrflng In 1ight lit th. p~r. l(j,,I rs-IIrction of tho 
project dseort b,.d In thlj eivill ,tlin. i'lllef, roln fider.rbly mrr, i..mphanin on 
org,#nl at,tonal it:il tit Ittit , lt:il -,killn , 0it prietIcil ,,lperlnc, In
dtveloping countrien than on highly nphiotteat el rerene-r:hl akillI in 
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recruiting future staff. The ability to speak Arabic should have high
 
priority.
 

Review the costs and benefits (for example, time and money lost versus
 
credibility gained from a more effective contractor) involved with replacing

CP/P as the implementing institution for HITS. 
 On the basis of this review,
 
the mission should decide whether or not to replace CP/P.
 

The MAF and the mission should jointly exert considerably more control over
 
the recruitment and hiring of project staff. A direct contract with CP/P

(or another contractor) should be established to ensure this control.
 

The project should be audited both in the United States and in Yemen.
 

3.2 AID'S PERFORMANCE IN HITS MANAGEMENT
 

3.2.1 FINDINGS
 

In the course of re-establishing a development program in Yemen during the
 
1970's, agriculture was an obvious area for expanding the mission's
 
portfolio because of the importance and potential for growth in the sector.
 
Expanding the program, however, was not a simple matt: 
r. The mission had
 
only two agricultural officers at that time. As noted iia 
the preceding
 
section, recruiting well-qualified U.S. personnel to work in Yemen is not an
 
easy task; this problem applies to AID as well as to contractors.
 
Compounding the mission's own limitations was the MAF's very limited
 
capabilities for program and project development and management.
 

Nonetheless, the decision had been made to expand the program; however,
 
there was no increase in staffing commensurate with the increase in the
 
mission's budget. Instead, the mission was strongly encouraged by AID/

Washington to enter into a collaborative assistance arrangement with
 
Title XII institutions. Through this contractual mode, the design,

implementation, and evaluation of agricultural projects would largely be the
 
responsibility of the contractor--that is, the participating universities.
 
Thus, the management requirements for the subprojects as well as the overall
 
ADSP would be transferred to the selected universities. Accordingly, the
 
mission contracted for services from CID and its member universities to
 
establish ADSP and its subprojects. At the time, this arrangement was
 
viewed in AID/Washington as the Agency's "Great Experiment" with
 
collaborative assistance.
 

The serious problems that HITS has encountered require a fundamental
 
questioning of the effectiveness of the collaborative assistance mode of
 
contracting. At least in the case of HITS, the miss.on's reliance on CID
 
and CP/P proved unfounded. As described in Section 3.1, the most basic
 
requirements for project implementation--that is, providing qualified staff
 
on a timely basis, sound financial accounting, and effective management-
were not met. There is no evidence that the mission and AID/Wauhington had
 
made a thorough assessment of the capabilities of each contracting

university on a case-by-case basis. According to mis;sion staff, the
 
contractual arrangements of ADSP actually became an impedimunt to exerting
 
necessary control and influence over project minagement dnd implementation.
 
The mission's input had to be channeled through CID':, chief of party to the
 
team leader of the the subproject. Moreover, the administrative and
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technical support system the central ADSP project (CORE) was to provide to
 
other subprojects did not work as intended (at least in the case of HITS).

This too was beyond tl e control of mission management. In effect, the
 
mission abrogated its "anagementresponsibilities to the implementing
 
institutions. Furthermore, in light of AID/Washington's advocacy and
 
support for the collaborative assistance arrangement, the ANE Bureau, and
 
particularly its senior managers, share equally with the mission the
 
responsibility for such serious mismanagement.
 

By aid-1984, the mission began pushing CP/P to improve its staffing efforts
 
to expedite project implementation. In September 1984, HITS' staffing was
 
not complete and implementation had fallen behind schedule, some activities
 
by as much as a year. The mission communicated its concern to CP/P. The
 
situation deteriorated further in the following months--a disruptive TDY by

CP/P staff, the MAF rejection of proposed advisors, a rebuttal from CP/P
 
concerning the staffing issue, and a disharmonious Joint Annual Review in
 
Washington, followed by a letter from a California congressman inquiring
 
about HITS and expressing the high importance this gentleman placed on the
 
project's success. In December 1984, the current team leader made the first
 
of two TDY's to Yemen preceding official MAF approval of his assignment in
 
March 1985. The mission decided to wait and see how the new team leader
 
would perform. However, staffing problems continued into 1986 with the
 
early termination of two individuals by the MAF. In short, the mission's
 
efforts to resolve the staffing issue were only partially successful.
 

Beginning in 1984, major tree production targets were established for the
 
two HITS stations. Though this constituted a major change in project
 
objectives, no amendment to the project paper was made. The mission simply

complied with the MAF's demands for increased tree production. The MAF's
 
legitimate needs could have been accommodated by HITS stations providing

budwood to MAF nurseries and by having advisors provide assistance and
 
training to MAF nursery staff to increase tree production. However, a
 
letter to the project file states that the mission's position was that
 
significantly expanded production and HITS' original objective of applied
 
research could be carried out simultaneously. In fact, costs increased
 
substantially, and project funds and staff time were diverted to meet MAF
 
production targets. Thus, production increases were imposed at the expense

of applied research, the effects of which are still evident in the MAF's
 
continuing lack of information to guide its production and importation

decisions (the present HITS horticulturalist has recently tried to assist
 
the MAF in this regard).
 

In 1985, the mission began to take action to change the contractual
 
arrangement with CP/P for HITS. Direct contracting was proposed as a means
 
of correcting project management problems. The process got as far as CP/P

submitting a proposal to the mission in July 1985, but 
then the mission
 
reversed itself. It was decided that its own staffing weaknesses precluded
 
moving to a direct contract with CP/P and that an alternative would be to
 
strengthen the annual workplan process as a mechanism for controlling
 
project implementation. As the FY87 workplan indicates, this course was
 
taken. The internal organization of ADSP was also changed--CORE was reduced
 
in status to a subproject with the assumption that the mission's Agriculture
 
Development Officer would play a more direct role in program and project
 
management. As of February 1987, the changes made to ADSP are unclear to
 
project staff and the MAF, and the mission has only recently begun taking a
 
more active role in overall Dro~ram mana~ement.
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3.2.2 CONCLUSIONS
 

The expediency offered by the collaborative assistance arrangement with CID

imposed a substantial cost on the performance of HITS. 
Why poor management
occurred and was even accepted by the mission is hard to establish.
 
Political pressure brought to bear on the mission and the Agency and CP/P's

defensive stance regarding its staffing problems were probably contributing

factors, but ultimate responsibility rests with the mission and the ANE
 
Bureau for these events.
 

The decision not to move to direct contracting was probably justified at the
 
time (mid-1985). Though the mission has strengthened its role in project
management via the annual workplans, much of this progress reflects
 
cooperation between the AID project officer and the HITS team leader. 
In
other words, the improvements that have resulted largely depend upon the
 
individuals involved. Because the contract for HITS has not been changed

(that is, it is still with CID rather than directly with CP/P), the
situation could quickly degenerate with staff turnover. 
The earlier reasons
for not contracting directly with CP/P are no longer valid. 
 The mission's
 
staffing and the capabilities of the Agriculture Office have improved

significantly since then.
 

3.2.3 RECOMMENDATIONS
 

Change the contracting mode for HITS to a direct contract w±th CP/P or
 
another contractor.
 

The mission should take a more direct and active role in the monitoring of

ADSP and subproject management. Clarify the management system for ADSP to
 
subproject staff and the MAF.
 

The mission should work more closely with the MAF in deciding how to use
 
contractor services and project resources over the remaining period for HITS.
 

Clarify the mission's position about the objectives of HITS with the MAF, in

particular how the proposed changes in the management of the stations and
ARA's role in this will accommodate the need for applied horticultural

research and information and the MAF's interest in increased tree production.
 

3.3 MAF'S MANAGEMENT PERFORMANCE IN HITS
 

3.3.1 FINDINGS
 

The HAF's management capabilities are very limited, 
as is its operating

budget. 
 The MAF staff are spread thin given the number of development

projects they participate in and must monitor. 
Consequently, the HAF is
unable to provide consistent management support for projects, and, in the
 
case of HITS, lacks technical understanding of key horticultural issues.

Decisions based on 
inadequate information or misunderstanding of technical
 
matters have had unanticipated negative effects on HITS and have impeded the
 
MAF's larger development objectives.
 

In the 
case of HITS, the MAF's demand for substantial increases in tree

production at the stations was a major management decision that had a

si1nlficant negative impact on the project. 
 The MAF believes it needs more
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fruit trees; current domestic production falls short of existing demand.
 
The MAF has accordingly resorted to importing fruit trees, which has been
 
expensive and has been frequently surrounded by serious problems such as
 
delivery of diseased trees, purchases of trees unsuitable for conditions in
 
Yemen, and so forth. Problems with importation continue--approximately
 
20 percent of a recent tender for 126,000 trees included varieties which
 
would never produce fruit in Yemen. To the MAF, therefore, the HITS
 
stations represented a source of trees to meet their needs. 
The MAF's need
 
for increased tree production is quite real and requests for assistance from
 
HITS to meet this need are legitimate. However, imposing substantial
 
production demands on the stations ultimately conflicted with project
 
objectives.
 

Some limited production of trees at the stations was well within the
 
capability of HITS without jeopardizing its original objectives. However,

the level of production demanded by the MAF and accepted by USAID/Sana'a
 
went well beyond this point. In the case of Al Jarouba, for example,

production goals in excess of 100,000 citrus trees per year led to a
 
concentration, rather than the planned diversification, of project resources.
 
This later resulted in disaster. Because Al Jarouba was stocked principally
 
with citrus trees highly susceptible to canker, when the disease reached the
 
station and the trees were destroyed, the station was left virtually
 
barren. Had the station contained a variety of tropical fruit trees, the
 
loss of citrus would have been serious, but not devastating. The MAF's
 
management decision in this case was a significant contributing factor.
 

MAF staffing for HITS has been and continues to be a problem for the
 
project. As noted above, the MAF's management resources are very limited.
 
The problem is exacerbated by the issue of salary supplements and
 
differences in per diem rates between HITS advisors and their Yemeni
 
counterparts. Quite understandably, the MAF views AID's refusal to provide

salary supplements or incentiver as unwarranted and the cause for assigning

less qualified counterparts to the project, high staff turnover, and poor
 
Job performance. Given that other donors supplement salaries, the MAF staff
 
are more 
eager to work with them rather than with AID projects. On the
 
other hand, the Grant Agreement bars the mission from supplementing
 
salaries. In short, HITS is stuck between a rock and a hard place.
 

The MAF's decision-making process has also been a problem for HITS. At
 
times, it has been difficult to determine precisely what the MAF's position
 
is on a specific issue. Information and opinions within the MAF on project
 
matters often conflict. A case in point is station management. At times it
 
is unclear whether the operation of Al Irra is under the control of the MAF
 
or the Sana'a Regional Agriculture Office. The role of project staff for
 
station management also varies--on one occasion they will be criticized by

the MAF for inaction; on other occasions they are directed not to take
 
action without prior approval from the MAF. The situation is further
 
complicated by project advisors who do not understand how the MAF operates

and are unable to work effectively within the existing system.
 

3.3.2 CONCLUSIONS
 

With CP/P, HITS, and USAID/Sana'a, the MAF has contributed to the poor
 
management decisions that have interfered with project performance. Though

the MAF's overall dissatisfaction with HITS is well-justified, scapegoating

and distorted accusations among HITS, USAID, and MAF staff have become
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counterproductive to accomplishing important project objectives.
 

Communication, understanding, and cooperation are 
poor.
 

3.3.3 RECOMMENDATIONS
 

More frequent meetings and discussions about project implementation are
needed. 
The mission and the MAF need to make a more concerted effort to
establish better channels of communication, consistent with the more active
role the mission needs to take in ADSP management.
 

The USAID project officer should begin holding regular monthly project

meetings among the four or five key project managers--one or two MAF
Directorate chiefs (for example, Plant Protection or Agricultural Affairs),
the HITS team leader, and the USAID project officer. These meetings should

be held outside of the usual workplace to prevent interruptions.
 

The mission and the MAF should explore possible alternative approaches to
the issue of salary supplements, perhaps long-term secondment of staff as
 
interns in training.
 

4. APPLIED HORTICULTURAL RESEARCH
 

4.1 STATION HISTORY
 

In 1977, USAID founded a horticulture improvement project with the MAF;

was implemented by Tuskegee Institute. 

it
 
The development of a tropicalsubtropical station at Al 
Jarouba in the Tihama was started, as well as a
deciduous station at 
Sana'a. 
 The MAF, however, expressed dissatisfaction
with the project because of slow progress in station development, a heavy
orientation toward research, and low production of budded trees or
high-producing cuttings/seedlings for distribution by the MAF. 
Then, in
1981, the deciduous tree plantings at the Sana'a station were mostly
destroyed by government construction. 
 (See Annex C for varieties planted at
the Al Jarouba station.) 
 The project was terminated in 1981.
 

In September 1981, under the CID/YARG/AID contract, CP/P officially assumed
responsibility for the implemcntation of station construction begun by
Tuskegee. CP/P was also responsible for designing the follow-on project--

HITS. 
 The HITS project wan approved in December 1982, with final
authorization in February 1983. 
 Work continued toward 
the completion 3f the

Al Jarouba station and development of a new deciduous station on
acquired by the MAF at Al 

land
 
Irra near Sana'a. The remaining portion of the
Tuskegee deciduous station at Sana'a was not included in 
the HITS project.
 

In 1981, bacterial canker was 
identified in the Tihama. In late 1983, the
YARG banned all importation of fruit. 
 In early 1984, a yearly production

goal (100,000) for budded citrus trees 
was assigned to Al Jarouba and agreed
to by USAID Yemen. With limited resources, this forced the station to focuson production at 
the expense of varietal testing. 
 In late 1984, the MAF
again expressed dissatisfaction with the project because of the 
low number
of btidded 
trees and high-producing cuttlngs/needlingn available for 
distribution by the MAF. 
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Bacterial canker was discovered at Al Jarouba in October 1985. In early
 
January 1986, the MAF agreed to destroy all citrus at the location. In
 
March 1986, approximately 180,000 citrus seedlings budded or ready for
 
budding and 400 mother budwood trees (all the citrus at Al Jarouba) were
 
destroyed. 
 (However, bacterial canker has not been eliminated in other
 
citrus plantings in the Tihama.) After the removal of all citrus, the
 
station's fields were leveled, a low-volume irrigation system was designed,

and a planting plan was established. As of February 1987, the station is
 
90 	percent complete.
 

Plantings of deciduous varieties at Al Irra were started in 1983. 
In the
 
same year, trees arriving for varietal testing from the United States
 
infested the plantings at the station with crown gall disease. (Crown gall
 
had been introduced to Yemen three times previously on trees imported by

others as well.) Additional disease-free land that had been under
 
negotiation was then added to the station. 
However, as with Al Jarouba, the
 
MAF has been dissatisfied with the volume of trees and cuttings resulting

from Al Irra's activities. Al Irra is also 90 percent complete.
 

Several factors (other than government construction and crown gall disease)

have also contributed to the slow progress at both stations. Important

inputs for quality fruit production such as fertilizers, fungicides, and
 
insecticides have been unobtainable. While precise data are not available,

imports of these are known to have been virtually terminated after 1982.
 
Also, data have not been properly recorded. For accurate data to be
 
obtained from trials on cultural practices, trees should have been planted
 
in randomized replicated plots. 
As HITS was not able to plant the trees in
 
this method, data should have been obtained through the use of a utatistical
 
design. Finally, CP/P's inability to provide long-term technical experts

with the appropriate horticulture expertise for the project delayed startup

and maintaining the focus on project goals.
 

As of February 1987, the MAF and HITS have not yet developed a management
 
system that allows the two stations to work effectively toward project

objectives. Ineffective station management (influenced by the MAF) has
 
resulted in the followi:-:
 

o 	No irrigation at Al Irra from October 1985 tL February
 
1986.
 

o 	No permission given to remove trees that have proven
 
unsuitable for Yemen.
 

o 	No station staff on duty, especially during Ramadan.
 

o 	No labor available, but activities expected to be
 
completed by a certain date.
 

o 	No decision on planting additional apple-cloning
 
materials for several months. 
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4.2 ARA'S FUTURE ROLE IN SUSTAINING THE HITS STATIONS AND CONTINUING 

APPLIED HORTICULTURAL RESEARCH 

4.2.1 FINDINGS
 

Staffing is a problem. Only a few MAF counterparts have received on-the-job

training for the management of the stations. 
Some of these counterparts

then receive additional training outside of Yemen. 
With this extra training,

theme individuals become overqualified for the station management job and

thus tend to accept better positions elsewhere. Also, there is only a
 
limited number of MAF-Saaa'a staff with research education, skills, and
experience capable of conducting trials on varieties and cultural practices.

These staff are already in key management positions with no available

replacements. More importantly, the MAF's limited budget questions its

ability to fund adequately station operations (including staffing costs).

Given the MAF's lack of adequate staff and budget, it is very unlikely the

stations will be properly maintained and managed by the MAF after HITS ends.
 

The evaluation reviewed possible options for involving YARG agricultural

development organizations in the Al Irra and A! Jarouba programs. 
The ARA
 was found to be the most suitable. Following are the findings with respect

to ARA:
 

o 	The ARA was entablished by law in 1983 as a part of the
 
MAF and is considered the sole coordinating body for
 
agricultural research performed in Yemen.
 

o 
There has been significant growth of this organization
 
since it was established. There are currently over 10
 
Yemeni possersing doctoral debrees, 22 with master's
 
degrees, and many with bachelor's degrees engaged in
 
various phases of research.
 

o 	The organization has a fzuit and vegetable research
 
expert and a chief technical advisor serving ds
 
counselors.
 

o 
The ARA fruit expert has worked in close collaboration
 
with the HITS stations' employees. he is quite

knowledgable of the day-to-day activities and the
 
different resources at the stations.
 

o 	The ARA is developing central and regional quarters

throughout Yemen to control all agricultural research
 
activities.
 

o 
As part of the ARA's plans, all agricultural research
 
activities in the YARC, regardless of 
their nature, will
 
fall within the scope and Jurisdiction of the ARA in the
 
immediate future.
 

o 	The ARA has several experiment stations conducting
 
research on different crops including friit trees.
 

o 	The ARA needs additional research fncilities but lacks
 
the funding for construction.
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o 
During the course of the evaluation, discussions have
 
been held with the MAF Deputy Minister and the Director
 
of ARA concerning their cooperation in operating the
 
stations at Al Irra and Al Jarouba. Both expressed

interest and support for ARA assuming the management of
 
the facilities that support research activities.
 

4.2.2 CONCLUSIONS
 

The ARA is the appropriate YARG Organization for carrying out necessary

applied horticultural research in Yemen and for overseeing the management of
 
station activities in support of the HITS program. Production should be the
 
sole responsibility of the MAF.
 

4.2.3 RECOMMENDATIONS
 

Complete all remaining construction as specified in the FY87 workplans for
 
Al Jarouba (irrigation system and planting of additional varieties) and Al
 
Irra.
 

The MAF and the ARA should establish an agreement that ARA will assume
 
responsibility for research activities at Al Irra and Al Jarouba. 
 The HAF
will retain legal ownership of station facilities while the ARA will manage
 
the research program.
 

The use of the stations could include both production and research. The MAF
 
must be responsible for providing Lhe necessary funding and staffing

required to meet its own production goals. ARA must not be expected 
to
 
perform the actual work involved with MAF's production. ARA needs to
 
provide guidance, laformation, and some limited amount of budwood and
 
rootstock to assist the MAF in improving its operations.
 

ARA needs to have complete control over establishing its research agenda and
 
for providing information and guidance to 
the MAF about suitable varieties
 
for production at MAF nurseries or for importation.
 

If properly managed, the ARA should be sble to produce enough fruit and
 
trees (during training) on its own to cover the operating expenses of its
 
research activities. Tree production beyond this minimum level and the
 
associated costs are the responsibility of the MAF. A revolving fund should
 
be established from proceeds of sales sufficient to 
cover the continued
 
research operating expenses of the stations. In the interim period, until
 
the stations are able to produce trees and fruit to cover 
research operating
 
expenses, HITS should 
cover the material operating expen.,!q of the two
 
stations for the ARA--fuel, equipment, and supplies. HITS s,.juld not pay

the MAF for personnel-related expenses for large-scale production.
 

The use of the stations for research activitits should be available to other
 
Institutions or organizations--for example, the Faculty of Agriculture (FOA)
and the Central Highlands Research and Development Project (C1IDP) at Al
Irra, and the FOA and the Tihrma Development Authority (TDA) at Al Jairouba. 
ARA should be responsible for coordinating these activities.
 

HITS needs to provide technical assistance to ARA In support of ARA's 
research agenda in horticulture. Thin will require a research horticulturist. 
HIlTS should have no other horticulture research agenda. 
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The Director of ARA and the Deputy Minister of the MAF need to meet as 
soon
 
as possible to establish a clear agreement in writing concerning the
 
responsibilities of both organizations in the use and operation of the
 
stations.
 

4.3 VARIETIES INTRODUCED, TESTEDW, PROVEN, DISTRIBUTED, AND ADAPTED
 

4.3.1 FINDINGS
 

4.3.1.1 General
 

It normally takes 6 to 10 years after planting a 1-year-old budded tree or
 
seedling to obtain adequate data to determine if a variety is suitable for
 
or adaptable to a particular environment or location. A major objective of
 
HITS was to support such applied research. This information, in turn, was
 
to have assisted the MAF in meeting its tree production and supply
 
objectives.
 

The MAF has distributed--either from imports or its own production--more
 
than 3 million fruit 
trees since 1982, of which HITS stations have accounted
 
for some 50,000. During the next 5 years, the MAF would like to make
 
available to farmers a total of 7 million trees. 
 A list of individual
 
varieties for 1987 (including volume) is found in Annex C.
 

4.3.1.2 Tropical and Subtropical Varieties
 

Until November 1986, the only varieties other than citrus at Al Jarouba were
 
planted under the first (Tuskegee) project. Plant introduction and research
 
focused on citrus from 1982 through 1986. Varieties planted in November
 
1986 and those to be planted In the near future are listed in Annex C.
 

Though all citrus budwood and rootstock mother trees imported by the two
 
projects (Tuskegee and HITS) were destroyed, the same varieties are
 
available at the ARA research station at Talz and at 
some government
 
nurseries. The MAF and individual farmers continue to import budded citrus
 
trees. Government nurseries continue to grow and sell budded citrus trees.
 
Horticulture training other than citrus has been limited to budding and
 
nursery practices.
 

The Al Jarouba station is 4 years behind schedule In plantings for varietal
 
testing. On varieties planted in 1986-87, Information on their suitability

for the Al Jarouba area will not be available until after December 1989
 
(6 to 9 years from planting). Information on papaya, passion fruit, banana,
 
and mango trees planted in the 1970's will be available before Decemb,.r
 
1989. Limited data have been collected from the few mature mango trees and
 
banana plants.
 

Certain tropical varieties planted at Al Jarouba would be more productive in 
specific microclimate areas of Yemen. For example, lychee requires a cool 
and dry climate 2eriod before flowering, macadamia are best adapted to 
medium elevition,, and loquat tree, are sensitive to high summer temperatures. 

No tr1319 have been conducted to Identify cultur, l practices in irrigation,
fertilizing, and pruning that are specific to Yemen conditions. It will be 
4 to 6 years b,.fore mont varleties are ntture enough for these trials to 
begin. 
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4.3.1.3 Deciduous Varieties
 

The HITS Al Irra station, elevation of 2,230 meters, is suitable for
 
varieties having a chill unit requirement of 450 or less as measured by U.S.
 
standards. The varieties of trees planted are listed in Annex C. 
From data
 
collected, the varieties that appear to be suitable (at this time in the
 
Sana'a Basin and in areas of higher chilling requirements such as Dhamar)
 
are:
 

o Peaches--Florida Red, Florida Beauty, Florida Prince,
 
Florida Sun, Florida Gold, Florida King, Florida
 
Belle, Desert Gold, Early Grand, and Four Star
 
Daily News.
 

o Nectarines--Sunred. 

o Plums--Red Plum NBR 3-4 and Yellow Plum NBR 8-1. 

o Apples--Dorset Golden, Anna, and Ein Shemer. 

A problem that has interfered with the varietal testing of the station is
 
that fruit has been picked and eaten before yields can be recorded to ensure
 
accurate varietal testing. Although high-chill varieties have better
 
quality fruit than the low-chill varieties, most are not adaptable to the
 
Sana'a Basin. However, some low-chill varieties on trial at Al Irra appear

unsuitable to the Sana'a Basin conditions.
 

There are approximately 7,500 budded trees that can be distributed this year
 
(197). Some are infected with crown gall. There are also 10,000 EMLA 106
 
appie rootstock plantings to be increased primarily by cloning. These can
 
be increased to 25,000 to 30,000 by layering--not cutting--if adequate labor
 
is supplied by the MAF. No more than 30,000 plantings of these rootstocks
 
can be grown at Al Irra. Supplies of proven productive rootstock for
 
varieties other thAn apple are not yet available for production in Yemen.
 

There are productive local apricot and almond trees in Yemen. Imported

olive and loquat trees are grown at the Ibb government nursery. The MAF has
 
requested that HITS not work with grapes. There are deciduous varieties yet
 
to be identified outside of Yemen for testing.
 

The chill unit cequirement figures used for selection of varieties to be
 
tested are based on the present American/European method of calculation.
 
These methods have not been compatible to conditions in the Sana'a Basin.
 

Tests have been started on how to delay flowering, break dormancy, foster
 
horizontal limb training, and conduct pruning. Fertilizer trials have not
 
been conducted to date and cannot be started until correct types and amounts
 
of fertilizer are available. HITS has not conducted irrigation or pruning
 
trials to date; trees at the station were pruned for the first time in
 
1986. All variety trials by HITS have been limited to the Sana'a Basin (Al

Irra station and five HITS extension plots). Great Britain started
 
deciduous fruit triala in Dhamar and 
the Southern Uplands Rural Development

Project (SURDP) has 140 deciduous demonstration plots throughout its area of
 
involvement.
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The MAF has imported several thousand budded deciduous trees over the last
 
3 years. It wants to supply 970,000 deciduous trees to the farmers in
 
1987. For the individual varieties and expected number of trees to be
 
distributed by the MAF, see Annex C.
 

4.3.2 CONCLUSIONS
 

4.3.2.1 General
 

Little assistance has been given to the MAF by HITS in developing a system
 
for production and distribution of varieties of trees adaptable to the Al
 
Irra and Al Jarouba areas, let alone other areas in Yemen that are 
capable

of producing fruit. Cultural practices recommended to farmers in Yemen are

general and have been developed outside of Yemen. As of February 1987, no
 
Yemen-specific practices have been identified from trials conducted at the
 
HITS stations. Also, production and quality of fruit will remain low if
 
fertilizers and insecticides are not available. In addition, many general

as well as microclimate areas are yet to be tested so that fruit varieties
 
appropriate to the area can be planted. Commercial private nurseries have
 
not developed, for reasons discussed in Section 2--Economic Analysis. There
 
are additional varieties of fruit trees outside of Yemen suitable for

testing. Also, individual fruit trees in Yemen--such as mango, apricot, and
 
almond--that produce high-yielding quality fruit, useful for budwood and as
 
sources of rootstock, need to be tested. Rootstock sources that can be
 
grown in Yemen are needed for all fruit 
trees other than apples. Essentially
 
more could be accomplished in reaching project goals if a MAF-HITS coordinate(

management system were instituted at the stations. Specifically, this would
 
improve decisions concerning production and importation.
 

Because of the time it takes for fruit trees to come into production, few
 
additional recommendations on varieties adapted and proven to the Al Irra
 
and Al Jarouba areas can be given before 1989.
 

4.3.2.2 Tropical and Subtropical Varieties
 

Most citrus plantings in areas conducive to bacterial canker growth are in
 
danger of infection as long as bacterial canker is present in Yemen.
 
However, it appears from the tests currently being conducted by HITS that
 
there are a few varieties that show resistance to bacterial canker.
 

The Al Jaroubi station should be involved only in varietal testing

activities, trials or cultural practices, and training of extension service
 
personnel and farmers under the ARA. Tree production should be solely the
 
responsibility of the MAF. Some varieties 
on trial may not be productive

with their present genetic composition but are useful for breeding work in
 
the future. 

icrocltmatic areas that are more suitable for varieties such as lychee,
macadamia, and loquat need to be identified. 

4.3.2.3 Decf.luoun Varietle,; 

Crown gall needs to be kept under control if not eliminated at Al Irra. 
Also, nooe. nonadaptable varieties are taking up valuable space at the 
station. 
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Because of the recent plantings (Al Jarouba, 1986 and 1987; Al Irra, 1985),

limited data have been collected on these varieties to date. 
Adequate data
 
cannot be collected on varietal adaptation trees if fruit is eaten before
recordings of yield are made. 
More information is needed on chill unit
 
requirements for all geographical/microclimate areas in Yemen. 
Use of
chemicals could enable the growing of fruit trees with a higher chill
 
requirement, thereby producing better quality fruit in the Sana'a Basin.
 
However, use of chemicals by other than large growers is very unlikely.
 

The MAF will have to continue to import deciduous trees for several years to
 
satisfy farmer requests.
 

4.3.3 RECOMMENDATIONS
 

4.3.3.1 General
 

A system of future varietal testing at Al Jarouba and Al Irra (as well as at
 
other locations throughout Yemen) needs to be developed and implemented in
the imediate future by the ARA. 
HITS should assist and support the ARA in
 
carrying out this work. Extension demonstration plots, as well as records

of individual plantings maintained by the MAF (if any), should be used to
 
obtain information for initial screenings. Applied research at the stations

should include testing alternative cultural practices. HITS needs to focus
 
on developing practices suitable for resources available to farmers of 1 to

4 hectares throughout Yemen. 
Seed .gardens also need to be established so
 
that genetic purity is maintained for varieties reproduced by seed, such as
 
papaya and guava.
 

All areas outside of Yemen having varieties suitable for trial in Yemen
 
should be reviewed so that arrangements can be made for the suitable

varieties to be delivered before 1989. 
 Grapes, olives, and dates should be
 
included in the variety search.
 

HITS needs to establish a system between the MAF and the ARA to identify any

individual trees during the local mature fruit seasons that are high

producers of quality fruit or that are 
suitable for rootstock.
 

In coordination with the MAF and the ARA, HITS needs to identify and
 
establish outside worldwide links with appropriate sources, such as germ

plasm banks, universities, government departments, and seed and plant

companies, who can continue to work with the ARA and the MAF after 1989.
 

HITS needs to help the MAF develop a system whereby YARG research stations
 
and nurseries 
can produce a supply of budwood and rootstock, and thereby

budded trees. 
 The system should also include genetically productive
cuttings and seedlings from parent stock for the normal yearly needs of 
farmers. Consequently, HITS should assist the ARA in identifying those
vari Lies from which MAF can produce the amounts needed. HITS should supply
the MAF and the ARA with a list of reputable nurseries in the United Statesto une until all fruit tree requirements are grown in Yemen. HITS also 
needs to help the MAF develop a program aimed at protecting the citrus
 
industry from bacterial ctnker. 
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4.3.3.2 Tropical and Subtropical Varieties
 

To separate production activities controlled by the MAF from research
 
activities managed by the ARA on land it now owns, the HAF needs to start an
 
adjoining government nursery at Al Jarouba.
 

A special effort should be made with the ARA to develop a system to identify

microclimatic areas for varieties not suitable to the climate at Al Jarouba.

All tropical and subtropical introductions at Al Jarouba should be maintained
for possible long-term breeding programs even if not preseatly adaptable to
 
Al Jarouba conditions.
 

4.3.3.3 Deciduous Varieties
 

A system needs to be developed with the MAF Plant Protection Directorate,

the ARA, and HITS on the management of crown gall at Al 
Irra so that budwood
and rootstock can continue to be produced and harvested without contamination
 
and new varieties placed under trial. 
 All trees on trial that do not prove
to be adaptable to Sana'a conditions should be removed. However, one of
 
each variety should be retained to be used in future cross-breeding
 
experiments.
 

Discussions should be held with the ARA on how to obtain more 
information on

determining chill unit requirements in the various areas of Yemen. 
 (The
University of Michigan is now working on a system that 
is universally
 
adaptable.)
 

While not immediately practical for use 
by Yemeni farmers, trials in

delaying flowering, breaking dormancy, and pruning practices need to be
continued. 
 This work might lead to techniques that eventually can be used
 
to increase fruit production throughout Yemen.
 

4.4 NEW TREE PLANTINGS AND FUTURE AVAILABILITY OF WATER
 

4.4.1 FINDINGS
 

Yemen contains approximately 20 million hectares of which 1 million hectares
 
are normally cultivated. In this cultivated land, 229,000 hectares are
under irrigation--springs provide water to 17,700 hectares, pumps provide

water to 118,900 hectares, and spate water supplies 85,900 hectares. The
Enger report shows that in some areas of Yemen there in already an overdraft 
of the water-bearing aquifer because of the number of wells. 
 In other
 areas, 
the continued drilling of wells will. soon produce an overdraft.
 
Available water is being used ine'ficlently by farmers. A year-round source

of irrigation water in the most important input of fruit production.

Orchardsi are a large and 
long-term investment.
 

4.4.2 CONCLUSIONS 

In some areas of Yemen, costI 
of water for irrigation may become prohibitive
before the orcharda now being planted have completed their normal economic
 
life.
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4.4.3 RECOMMENDATIONS
 

New tree plantings should not be recommended for areas with a present or a

possible future overdraft of the underground water supply. Irrigation

trials for horticulture need to be started immediately, focusing on the most
 
efficient uses of water that are adaptable to farmers of 1 to 4 hectares
 
throughout Yemen. 

4.5 MARIB NURSERY
 

4.5.1 FINDINGS
 

The Marib area (190 kilometers east of Sana'a) has been identified as a

suitable location for citrus production. However, citrus viruses Xyloporosis

and Exocort were discovered there in 1983 and citrus canker has been found

40 to 50 miles from the nursery site and in the nearby nurseries at Negran

and Jezan. Nonetheless, ARA wants to develop a research station in the
 
Jawb-Marib area. Farmers are developing citrus orchards in the area and the

MAF has facilities for citrus tree production there as 
well, The establishment
 
of a third station would impose additional staffing requirements and costs on
 
the MAF and HITS near the end of the HITS project. 

ADSP and HITS hav funded construction of the At Irra and Al Jarouba stations

for 5 years and they are only now nearing completion. Public Law 480 funds
 
have not been available for the past 3 years from the YARO 
 for horticultural 
activities, and it is unlikely thin situation will change noon. 
 The HITS
 
project is to be completed In December 1989.
 

4.5.2 CONCLUSIONS
 

There i.; not enough time for HITS to complete the station before 1989
judging fron past experience. The Pblic Law 480 funds may not be available
for .oeral years and there maiy not he enough dollars committed to cover al!
 
station costs.
 

4.5.3 RECOME:DAT1 CNS 

HITS should terminate planning work for the entbhi If~h.nent of 3 citrus nursery
in the Kirih aren. All work done to dat, should be reviewed by the ARA and
the NAF to help them with future activities on i citrua reosearch station.
Also, HITS need:i to ani at the MAF and the ARA in developing citrus production
that Is economically viable, given the Insects iil dieanes now present in 
Yemen. 

5. PIANT PROTECTION 

5.1 PLANT PROTECTION RESPARCH ACTIVITIES 

5.1.1 FINDINCS 

Plant prot,,ctlon Ir#compond of the li nc plinen of entomology, plant
pithology, nsn.tology, virology, a.nd wIod ind rodent control. Efforts to 
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strengthen the Plant Protection Directorate have been under way since 1974

through the German Technical Cooperation (GTZ). GTZ helped draft the rules
 
and regulations needed for a stronger inspection and quarantine system.

Over time, the importance of plant protection and inspection and quarantine

has increased, leading to the establishment of the Plant Protection
 
Directorate within the MAF.
 

In 1983, the ARA was given the responsibility by the YARG to conduct research
 
in plant protection and 
to develop useful information for distribution
 
through the media and through the extension services of the MAF and the
 
local DA's. HITS provided an entomologist and lab technician in late 1984
 
and a plant pathologist in late 1985. 
The lab technician assignment ended
 
in 1986.
 

It is the responsibility of the Plant Protection Directorate to maintain
 
accurate data regarding diseases and insects and to establish specific

control measures to deal with them. 
Over the years, the plant protection

effort in Yemen has been developing its information base. A report on

insects and diseases in Yemen was published prior to HITS' involvement. The
 
report identified 40 diseases and insects of citrus and 20 diseases and
insects of the cucurbit family. Since 1984, HITS has identified 30 additional
 
insects and diseases. The project has also published more 
than 30 pamphlets,

conducted several surveys of citrus canker in the Tihama and prepared reports

on the disease, and visited farms 
to identify disease and insect problems and
 
recommend control measures.
 

Control of beneficial and harmful insects as well as diseases are
 
interrelated: the control of insects or disease on one 
crop can affect the

control of insects and diseases on other crops or other insects and diseases
 
on the same crop. A complete survey has not been made of the harmful and

beneficial insects or diseases of agricultural crops in Yemen; nor have
 
tests been made of procedures for diagnosis, eradication, and/or control of
 
all plant pathogens and anthropod pests identified to date.
 

HITS has assisted the Plant Protection Directorate of the MAF in initiating
 
an integrated pest management (IPM) program. 
Field research on IPM and
 
training programs on California and Florida red scales have been conducted
 
jointly by HITS, the ARA, and the Yemen Plant Protection Center (YPPC).
 

Work in plant pathology by HITS includes grapes, bananas, papayas, guava,

and such vegetables as watermelons and tomatoes. Rugose mosaic on
 
watermelons, banana spot on bananas, green lime virus on papaya, and fruit
 
scab on guava have been identified as threats to successful crop production

in some areas. The pomegranate fruit borer, an Insect creating serious
 
problems in Sadah province, has been investigated and recommendations for
 
its control have been given to the Plant Protection Directorate. The

Mediterranean fruit fly, a pest of citrus and deciduous fruit, and the
 
coffee fruit fly are being investigated to identify areas now infected and
 
to establish possible control measures for either eradication or limiting
 
their spread.
 

It has been found that shot hole and powdery mildew are the only problems

identified so far on fruit trees; both can be controlled with the proper

application of a fungicide. 
 The Anna apple is found to be the most
 
susceptible to two-spotted spider mites, wooly apple aphid, and powdery

mildew among apples now in Yemen. 
 Thrips on bananas have been studied and a
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pesticide management control program has been developed. The serious black
 
spot disease of bananas has been under observation; a control program will
 
soon be introduced. HITS is also supporting trials in greenhouse and
 
laboratory facilities to identify varieties and strains of citrus imune to

bacterial canker. A new entomology laboratory at YPPC has been established
 
by HITS' staff and counterparts.
 

As a result of these activities, new extension information has been produced
 
and disseminated. This information is also available to the ARA and the
 
local Development Authorities (DA's) and to the HAF Plant Protection
 
Directorate representatives in most of the 11 provincial agricultural
 
offices.
 

Transfer of plant protection technology to the MAF is progressing, but many

of the counterparts working in plant protection do not have the required

training or experience to take advantage of the technical expertise of HITS
 
advisors. 
On the other hand, the MAF and the Plant Protection Directorate
 
are very interested and supportive of these efforts. 
 For example, the MAF
 
has issued long-term travel permits for the first time, allowing more
 
flexibility for surveys and field trips.
 

5.1.2 CONCLUSIONS
 

HITS' plant protection activities have contributed to fruit tree survival
 
and improved fruit production through the identification of diseases and

insects and recommendations for their proper control. 
An IPM program is
 
being introduced which should benefit the farmers through reduced costs and
 
less indiscriminate use of pesticides.
 

Identification of harmful insects and diseases and development of control
 
measures are more pertinent if there are pesticides and fungicides

available. Appropriate insect and disease control practices that are

adaptable to conditions throughout Yemen are as important in improving fruit
 
production as 
the major cultural practices of planting high-yielding quality

varieties, having adequate irrigation and fertilizer, and conducting correct
 
pruning.
 

Because of too few inadequately trained staff in the Plant Protection
 
Directorate, a delicate balance between research and applied control
 
practices (for example, inspection-quarantine) is needed to meet inediate
 
and future requirements to strengthen plant protection in Yemen. 
Also, the
 
MAF staff for both plant protection and inspection and quarantine needs to
 
be enlarged.
 

In the future, HITS should support strengthening the MAF's services delivery

an~d the ARA's research activities. More coordination among various ongoing

plant protection activities in Yemen is needed. 
More information is
 
necessary to support and coordinate these activities. A complete field
 
survey of inrects and diseases of agricultural crops in Yemen is needed.
 

5.1.3 RECOMMENDATIONS
 

HITS/AID should sponsor a workshop involving the MAF and ARA plant

protection directors, MAF agricultural offices, the MAF Extension
 
Directorate, representatives of TDA, SURDP, and CHPRP, and donors supporting

plant protection activities to develop a coordinated plan of action.
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HITS should identify with the Plant Protection Directorate the types and
 
amounts of short-term training required by plant protection technical
 
staff. The training should be conducted in Arabic, in or out of Yemen.
 

Short-term specialists should be used to work on specific tasks. 
 One of
 
these should be a comprehensive insect and disease survey.
 

As information on practices for specific geographic locations is developed,
 
it should be packaged for illiterate farmers. Copies should be provided to
 
local DA's and extension services of the ARA and the MAF.
 

The IPM program should be reviewed in light of MAF staff skills, information

available on beneficial and harmful insects in Yemen, and availability of
 
control products used in IPM.
 

HITS and the Plant Protection Directorate should review and evaluate all
 
previous publications and update them when the Yemen insect disease survey
has been completed. 
HITS and the Plant Protection Directorate should review
 
constraints such as language, counterparts with limited knowledge and

skills, limited information dissemination by the extension service, lack of
 
pesticides and fungicides, and counterpart turnover rate to identify ways to
 
improve the effectiveness of HITS' technical assistance.
 

HITS should complete the relocation of its facilities and resources dealing

with plant protection to the YPZC and integrate HITS' activities with YPPC
 
programs.
 

HITS should discuss with the MAF the establishment of sections within the
 
YPPC that deal with entomology, plant pathology, weed control, and rodent
 
control.
 

HITS should add to its staff one Yemeni counterpart and two technicians that
 
have adequate education and experience in both entomology and plant

pathology.
 

The physical facilities of the YPPC should be improved. This can be
 
accomplished by:
 

o Building two small greenhouses at YPPC.
 
o Building an insect rearing facility at YPPC.
 
o Updating the laboratory facilities and improving equipment.
 
o Increasing the supply of electricity.
 

The YPPC and ARA libraries should be supplied with books and key periodicals

on plant pathology, entomology, and weed control to furnish research workers
 
with up-to-date research information in plant protection.
 

Activities should be organized and coordinated in the plant protection field

through the development of a Yemeni Plant Protection Professional Society.
 

5.2 INSPECTION AND QUARANTINE ACTIVITIES
 

5.2.1 FINDINGS
 

The establishment of an effective inspection and quarantine system is
 
essential for the development of the horticulture subsector in Yemen.
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However, the lack of data prevents assessing the impact of HITS' assistance

for inspection and quarantine on fruit tree survival and fruit production.
 

Though progress has been made toward strengthening the MAF's inspection and
quarantine program, much remains to be done. 
Despite quarterly inspections

at MAF nurseries, trees sold by the nurseries continue to be infected with
insects and disease. 
Farmers also sell trees locally that are infected, and
trees are imported to Yemen which escape proper inspection and quarantine.
 

HITS provides further evidence of the importance of making improvements in

this area. The introduction of bacterial canker in the Tihama in 1981 from
citrus trees from India ultimately led to the destruction of 180,000 citrus
 
trees And 400 mother trees at Al Jarouba. HITS' own introduction of crown
gall disease at Al Irra further illustrates the necessity of better

inspection and quarantine of imported trees. 
As of February 1987, no

solution to these problems has been found. 
Elimination of the diseases is
 very unlikely; the alternative appears to be to develop inspection and
quarantine systems that minimize the spread and adverse effects of the
 
disease.
 

HITS has supported efforts to strengthen inspection and quarantine. A
 
pamphlet on proper procedures has been distributed and a list nf quarantine
pests has been prepared for use by inspection and quarantine staff. 
HITS'
 
technical assistance facilitated a conference leading to the banning of
importation and use of chlorinated hydrocarbon compounds and toxic
 
phosphorous compounds--provided that inspection and quarantine staff have
also received short-term and on-the-job training, but planned long-term

training is years behind schedule. 
HITS has also proposed additional

training for inspection and quarantine staff and for a joint training

program involving HITS, the Food and Agriculture Organization (FAO), the
 
ARA, and the Yemen-German Plant Protection Project.
 

Five individuals were to have been trained as agricultural inspectors.

training was to have included horticultural skills; identification of 
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disease and pests on tropical, subtropical, and deciduous fruit (both

nursery stock and mature trees); the hazards of pesticide use; and specific

use of fungicides, insecticides, herbicides, and nematocides and the effects

of these chemicals on beneficial insects and mites. 
Only two have been
 
trained. 
 Five MAF staff were to have been sent to the United States for
training in agricultural inspection; only two have been trained. 
 Five MAF

staff were to have been selected for university-level training in

agricultural inspection--three at a B.A. level and one each at the M.S. and

Ph.D. level in entomology or plant nematology; none have been trained. 
 No

training has been provided 
to plant protection extension specialists.
 

The MAF has reported that a course on quarantine is available in Morocco in
Arabic. The Egyptian International Centre for Agriculture in Dhoki, Egypt,

can arrange special courses such as plant protection and extension in

Arabic. Also, special courses 
in Arabic can be conducted in Yemen for
 
groups.
 

5.2.2 CONCLUSIONS
 

Decisions are needed concerning how to deal with the crown gall disease at
 
Al Irra, nnd 
more broadly, what the best strategy is concerning citrus
canker and crown gall throughout the country. An Important element in this
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will be the strengthening of the MAF's inspection and quarantine system.

Short-term training conducted in Arabic will be most effective in
 
accomplishing this. Better coordination among on-going plant protection

activities will contribute to this by bringing together the different types

of expertise in plant protection. Better physical facilities will also
 
improve the inspection and quarantine system.
 

5.2.3 RECOMMENDATIONS
 

HITS should assist the MAF and the ARA in developing a strategy for dealing

with citrus canker and crown gall disease. Particular attention should be

given to reaching a satisfactory solution to the crown gall problem at Al
 
Irra as soon as possible. HITS' resources should be directed toward

providing short-term training and limited technical assistance in the
 
practical aspects of operating an effective quarantine and inspection

system. Equally important, the YARG should give higher priority to
 
following sound inspection and quarantine practices in its importation and

distribution of trees, that is, follow the directions given by the Plant
 
Protection Directorate.
 

Finally, HITS should facilitate coordination of MAF and donor activities in
 
plant protection through meetings and dissemination of information pertinent

to inspection and quarantine. This should include determining what physical

facilities and equipment are needed to strenghen inspection and quarantine.
 

6. EXTENSION
 

6.1 ACRICULTURAL EXTENSION IN YF-EN-GENERAL
 

Apart from the activities of HITS itself, there are 
basically two sources of
 
agricultural extension activity in Yemen:
 

o The National Extension Service of theMAF. NES agents
 
are recruited from among students failing to advance
 
beyond primary school (9th grade) level. They are 
given
 
an 
11-month training course, of which horticulture
 
comprises a minor part. As of February 1987, the NES had
 
graduated 537 students, of whom 251 were 
still active
 
(see Annex D). As suggested by the high rate of
 
turnover, these agents are poorly motivated, owing to low
 
pay and little chance of advancement (being, by

definition, already out 
of the academic mainstream). As
 
discussed in the Agriculture Sector Survey of December
 
1985, they are 
unable to cope with the more sophisticated

agricultural techniques and cannot help farmers with the
 
economics of major Investments in tractors, wells, pumps,
 
or tree plantations.
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o 	Extension activities appurtenant to the various regional
 
DA's, usually supported by foreign funding and employing
 
foreign technicians. The DA's train their own personnel

and employ a variety of extension techniques, including
 
Training and Visitation (T&V) and demonstration plots.
 
The most notable of these organizations are:
 

--	 The TihAxa Development Authority, funded by the World 
Bank, Lihe FAO, and the Netherlands. 

-	 The CHRDP, covering Dhamar Governorate and part of 
Sana'a Province, with British direction and U.K. and
 
World Bank funding.
 

--	 The Southern Uplands Rural Development Project
 
covering Taiz and Ibb provinces.
 

Another source of extension agents is the Ibb Agricultural Secondary

Institute, an ADSP subproject. The ARA provides extension advice and has
 
considerable potential in the area (see below), but is without outreach
 
capability at this time. Finally, the Faculty of Agriculture at the
 
University of Sana'a may be mentioned as a possible source of futur.
 
training in extension.
 

6.1.1 FINDINGS
 

The NES is almost wholly ineffective. During field visits, only one NES
 
agent was located, and only one farmer reported he had been visited by an
 
NES agent. A large grower volunteered the thought that while he had never
 
been visited by an NES agent, based on the Service's reputation, he would
 
not be interested in their advice if he were visited. These impressions
 
correspond with the findings of Warren Enger's Fruit Growers' Survey, to the
 
effect that more than 70 percent of the farmers surveyed had never been
 
visited by an extension agent, a finding that Enger found remarkable
 
considering that the farmers selected for the survey were chosen on their
 
presumed willingness to cooperate. 5 With the assistance of the CORE
 
Information Technology Specialist, the MAF/NES has produced and displays
 
television tapes on the subject of fruit growing. However, these tapes are
 
not keyed to the production calendar and are too general in nature to be of
 
practical benefit. The NES coordinates in a loose fashion with the
 
extension activities of the DA's. Graduates of DA courses at Ibb and the
 
Surdud Agricultural Secondary Institute take the basic 11-month NES course.
 

For the record (addressing specific scope of work questions), the MAF has
 
developed no packages of information suitable for farmers in different
 
agricultural zones (HITS development of such packages is discussed below),
 
there has been no discernible improvement in the skills of YARG extension
 
staff, and the MAF has not made discernible progress in motivating farmers
 
to adopt new practices.
 

5 Warren Enger, Fruit Horticulture Sub-Sector Assessment--Yemen Arab
 
Republic, August l96.
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Visits were made to the TDA, the SURPD, the CHRDP, and the Surdud and I
schools. 
Under the direction of a British Extension Specialist, CHRDP
trainees live on the station for 3 months where they undergo fruit-spec
extension training. 
Surdud and Ibb provide 3 years of secondary school
(equivalent to high school) agricultural training. The field activitie
these organizations are described by Enger 6 and will not be detailedhere. Suffice it to say, that while these organizations are far more

effective than the NES, they are semi-regional in nature; and being
geographically removed from the HITS area, they are not 
subject to dire
 
project influence. Such relationships with HITS that do exist are disc
 
in Section 6.3.
 

6.1.2 CONCLUSIONS
 

Agricultural extension inYemen Is in a very rudimentary state, the por
subject to immediate HITS influence (the NES) being almost nonexistent.
Although HITS can be criticized for not doing more to strengthen NES
 
capability (see Section 6.3), the fact is that the basis for yield
improvements through the MAF extension service, as envisioned in the pr
paper, simply does not exist. Improvements in fruit yields have occurr
but these have come through the direct activities of HITS (Sections 2.2
6.2) and, to a lesser extent, through the DA's on a regional basis.
 

6.1.3 RECOMMENDATIONS
 

Continue to offer training to the MAF personnel (see Section 6.2).

Establish a formal counterpart relationship with the MAF extension (see

Section 6.3).
 

Offer assistance to DA's with their demonstration plots (see Section 6.2
 

Work with the ARA in the production of video materials and instructional
 
brochures (see Section 6.3).
 

6.2 HITS EXTENSION
 

HITS' extension activities, for the most part, have been the work of

third-country national who fills the position of Extension Specialist
Since joining the project in 1984, this individual has undertaken the
 
following activities:
 

o 	Produced four television tapes, which play regularly on
 
national television.
 

o 	Produced eight videocasettes and monitors made for
 
smaller audiences, and 
numerous brochures and leaflets
 
describing proper horticultural techniques.
 

o 	Established 10 demonstration plots, requiring a
corresponding number of "lead farmers" in the plot areas. 

6 Enger, ibid., pp. 173-177.
 



o 	Instructed a course for 318 citrus farmers in the Marib
 

area during December through January 1986-87.
 

o 	Visited individual farmers, estimated at 200 per year.
 

o 	Conducted training courses at the Al Irra and Al Jarouba
 
stations.
 

The HITS Extension Specialist also is a member of the MAF Tree Distribution
 
Committee, along with the Director of the Sana'a Agricultural Directorate
 
and other MAF personnel.
 

6.2.1 FINDINGS
 

The cultural practices demonstrated in the television tapes and in other
 
instructional materials have not been developed in Yemen, but they have a
practical orientation and are relevant to conditions in Yemen. They are

timed to correspond with the phases of the cropping cycle (planting, tree
 care, and harvest). Their coverage is at present limited to deciduous
 
fruits and tropical fruits other than bananas (that is, omitting grapes and
bananas, which account for 57 percent of fruit production nationwide). From
 
the recognition accorded the HITS extension agent on farm visits, it is
apparent that the tapes do have an audience, and if instructions are

followed, the tapes should have a positive effect on yields.
 

The situation with regard to the production and display of television

materials represents a reversal of the situation as forseen in the project

paper. 
The project paper had called for the strengthening of the MAF
 
capability in this area, followed by the MAF production and display of
 tapes. As noted in Section 2--Economic Analysis, CORE has provided media

assistance to the MAF, but the resulting television output has been

disappointing; the direct HITS effort, not contemplated in the project
 
paper, has been relatively effective.
 

HITS staff estimated that the average farm demonstration plot influences
20 to 25 hectares, and this estimate was incorporated into the economic

analysis appearing in Section 2.2 and Annex B. However, based on our

observations of four of the plots, the actual area of influence may be a
good deal less, at least at this time. Some of the plots are in a very

early stage of development.
 

Before the arrival of the Extension Specialist in 1984, training courses at

Al Irra and Al Jarouba were conducted entirely in English and were generally

ineffective. 
Courses are now taught mainly in Arabic (though not entirely,

since the entire HITS team participates), which represents a distinct

improvement. However, the effectiveness of the programs is limited by the
 
capacities and interesto of the attendees. 
The MAF personnel attending the
sessions are from the Horticulture Department, rather than the Extension

Directorate. According to 
one HITS staffer, they do not ask questions, and

there is real concern as to the amount of information being absorbed.
 

The Extension Specialist is present at tree distributions in the Sana'A 
area, And thus is involved In a considerably wider area of tree distribution
than that of the HITS stations alone (see Annex B for dsta on
distribution). Farmers receiving troies provIdd 

tree 
are Instructional aterial

prepared by 1liTS. HITS does not maintain recordu of farmers receiving 
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trees, thus there are no followup studies to monitor farmers' progress. One
MAF official claimed that such records are kept, but turned aside a request

that we be allowed to see then. The same official asserted that the purpose

of the recordkeeping was to enable followup activities with individual

farmers, but it appears doubtful that any such followup has been conducted.
 

In addition to the activities of the Extension Specialist, the Extension
 
Specialist/Citrus undertakes feasibility studies for large farmers. 
 Both
 
technical and financial aspects are covered.
 

6.2.2 CONCLUSIONS
 

The HITS television tapes are believed to have had a positive--perhaps

strongly positive--impact on farmer practices. 
 They have filled a part of

the void created by the ineffectiveness of the MAF effort in this area but
 
are nevertheless iniufficient relative to the need. 
 The need is for wider
 
coverage (that is, moving beyond the present emphasis on deciduous fruits),

more depth, and the beginning of a Yemen-specific content to the material.
 

The demonstration plot and lead farmer programs show good promise. 
 However,

HITS' work in this 
area is far behind that of some of the DA's. 
The TDA,

for example, has some 140 demonstration plots in Taiz Province alone.
 

The training courses have improved in content; the main requirement is for
 
more receptive audiences.
 

HITS, if not the MAF, has developed packages of information suitable for
 
farmers, but the information is limited mainly to those fruits grown in the
 
Sana'a area. 
 Given the absence of any followup system (see Section
8--Information for Project Management), no judgment can be made as to
whether the advice has been put into practice. Yemen's farmers do appear

receptive to advice and appear to have especially good rapport with the HITS

Extension Specialist. 
 Factors hindering the adoption of recommended
 
technology include the influence of traditional practices and the lack of
 
agricultural inputs, notably fertilizers, pesticides, and water.
 

The work being done by the Extension Specialist/Citrus is undoubtedly

useful, but the benefits accrue entirely to large farmers who can afford to
 
pay for the services being rendered.
 

The Extension Specialist has a substantial workload at present and could not
 
expand his activities without additional support and staffing.
 

6.2.3 RECOKeENDATIONS
 

HlITS should work with the ARA, which is developLag a strong research
 
capability (see Section 4--Applied Horticultural Research) for the

production of television tapes and instructional materials.
 

HITS should assist DA's, 
as appropriate, with their demonstration plots.

The course of instruction provided citris growers in Marib by thc 
Extension
 
Specialist points the way in this reg4rd. 

HIlTS should continue to offer training to the MAF personnel, including NES
 
agents who have thus far not pnrticipated, and shoijld endeavor to involve 
more DA and ARA personnel.
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Although the project paper specified that project beneficiaries would be
"all fruit growers," rather than a subsection of fruit growers, the project
paper was written before the emergence of the large farmers operating 20 to
several hundred hectares of land (see Section 2.1). 
 It is doubtful that

designers of the project would have approved this group as one of the
principal beneficiaries, and therefore termination of the present activities
 
of the Extension Specialist/Citrus is recommended.
 

The present MAF counterpart should have another MAF extensionist to work
 
with.
 

6.3 HITS' RLEIATIONS WITH OTHER AGNCIES 

6.3.1 FINDINGS 

Although formal counterpart relationships exist between HITS and the MAF
Directorates of Agricultural Affairs, Plant Protection, and Statistics ar
Planning, there is no formal relationship with the Extension Directorate.
Furthermore, the HAF has submitted to HITS a written request for assistancewith its extension service, but the request has not been answered as of
February 1987. 

HITS' relationships with the DA's have been mainly a matter of responses to
 
requests for assistance or collaboration from the institutions themselves,
for example, training provided TDA personnel at Al Jarouba. 
On the other

hand, officials at Surdud stated that they had no contact with ADSP, HITS,
 
or the school.
 

HITS has established a working relationship with the ARA, mainly through

contacts at 
the Al Jarouba station and at Taiz concerning plant protection

activities.
 

6.3.2 CONCLUSIONS
 

A better relationship between HITS and NES is needed.
 

HITS could be :o-e enterprising in its relationships with the DA's and the

ARA, to the benefit of extension in general.
 

6.3.3 RECOMMENDATIONS
 

Establish a formal counterpart relationship with the MAF/NES.
 

Pursue opportunities for closer collaboration with the DA's in training,

demonstration plots, and exchanges of information.
 

Increase contacts with the ARA at all levels, pursuant to recomendations
 
made in this and other sections of this report.
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7. TRAINING AND INSTITUTION BUILDING
 

7.1 DEFINITION OF INSTITUTIONAL DEVELOPMENT
 

Institutional development in this evaluatin refers to efforts to improve

the performance of the HAF and to increase its capacity to carry out
 
specific horticulture development activities. In recent years, the World
 
Bank, CTZ, and Great Britain have supported the institutional development of
 
the MAF through their agriculture projects. Since 1979, USAID has provided

assistance to strengthen the MAF through ADSP. Specifically, HITS provides

technical assistance in horticulture to the Agricultural Affairs and the
 
Plant Protection Directorates.
 

7.2 TRAINING FOR MAP STAFF IN SANA'A
 

7.2.1 FINDINGS
 

Projections of personnel requirements by both World Bank and USAID reports
 
indicate that the MAF needs a larger staff with improved skills and
 
experience to provide agricultural services adequately. The MAF's salaries
 
are low and fringe benefits are limited. Individuals who obtain training

through the MAF soon obtain better jobs elsewhere. Maintaining an adequate
 
number of qualified staff in the MAF has been and will continue to be a
 
problem because of high turnover.
 

In response t9 these critical needs, HITS provides several types of training:
 
U.S. training conducted in English (B.S., M.S., Ph.D., and short courses);
 
third-country training conducted in Arabic (B.S., M.S., Ph.D., and short
 
courses); in-country short courses and field days for farmers and extension
 
agents, agricultural technicians, nurserymen, and hcrticulture specialists;
 
and on-the-job training for MAF counterparts to HITS advisors. Information
 
on HITS training conducted in and out of Yemen to date is found in Annex E.
 

HITS' training program has been primarily conducted in the United States
 
with short-term courses mostly in Yemen. In 1986, a long-term participant
 
was started in Egypt. To support and strengthen ARA's research and
 
management operations at Al Jarouba and A1 Irra, HITS training would also be
 
of benefit to ARA's staff working at the stations.
 

The majority of MAF staff have not been able to participate in HITS' 
university-level training because of English language requirements. The
 
normal time for the MAF staff to learn English to a TOEFL level of 500 In 
1-1/2 years at a present cost of US$19,000-plus per year. Some participants
have required more than 2 years. Moreover, it is uuch lens ex ensive to 
provide training In an Arbic-speaking coutntry than in the United State.. 
In short, 1fITS' long-term training program has been largely ineffective and 
expensive.
 

It is difficult for the MAF to maintain its prs:ent level of performance
becaun.: many of Its staff ,tr currently In long-term training provided
through projects other than HIlTS. Even on their rturn, the innignment 
system reduceg gains of trainl n3 ll.dpotnt Iii becatvui IlvtldniLu who htive 
completed technical trtining are often asnigned to mantnagemnt positions 
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despite the fact that they have received little, if any, management training

during their studies abroad. In other words, their new positions within the
 
MAF may constitute a career advancement; however, at the same time it lessens
 
their direct involvement in technical matters (for which they were trained),

yet demands management skills they have not acquired.
 

7.2.2 CONCLUSIONS
 

A critical component of institutional development is having an adequate
 
number of staff with sound technical and managerial skills. In this regard,

long-term U.S. training conducted in English has not met the MAF's training
 
needs in numbers trained or skills learned. Increased short-term training

in Arabic of the MAF non-English-speaking staff will develop needed skills
 
in a large number of staff of the directorates in Sana'a and province levels
 
in a short time.
 

7.2.3 RECOMMENDATIONS
 

Concentrate on short-term horticultural training in Arabic for the remainder
 
of the project to raise the skill level of MAF staff. 
 Include some
 
management training in short- and long-term courses.
 

7.3 ON-THE-JOB TRAINING FOR HITS COUNTERPARTS
 

7.3.1 FINDINGS
 

An important aspect of HITS' institutional development efforts was to have 
the MAF staff who are working as counterparts to technical advisors receive
 
on-the-job training. This has not occurred to the extent envisioned largely

because of the difficulties encountered with assignment of counterparts.

The MAF has difficulty assignitig counterparts to the HITS project because 
other donors supplement counterpart salaries and furnish more fringe

benefits than USAID projects. An added constraint is the small number of
 
persons qualified to be counterparts, a situation that will continue for the
 
foreseeable future. Furthermore, many HITS staff have had limited experience
 
in the transfer of skills and knowledge to people in a developing country.
 
At present, only two members of the HITS staff are fluent inArabic.
 

7.3.2 CONCLUSIONS
 

Attracting an adequate number of counterparts will continue to be a serious
 
problem for HITS staff because of USAID's policy on salaries and fringe
benefits. However, discussions among donors to uniformly eliminate salary 
supplements might reverse this situation.
 

To transfer skills and knowledge adequately to counterparts, ,'perta need
 
skills and experience applicable to conditions in developing countries as 
well iti thoe un, in adult learning for use in on-the-Job training. 

7.3.3 REWOMMEN!)ATIO.NS 

Given USAID's policy of minimal fringe benefits and no nalary supplement" to 
counterpitrta, AID sihould work with CPO to Imploment a uniform donor policy
concurning aunignmint of counterparts. 

iA
 

http:REWOMMEN!)ATIO.NS


HITS' future staffing should emphasize skills and experience required for
 
developing institutional capabilities to sustain project activities.
 

AID should provide training to rew technical advisors to develop their
 
interpersonal skills and understanding of the host countries' culture. This
 
would better prepare them for their assignments with the MAF staff in
 
general and with counterparts specifically.
 

7.4 THE MAF'S ABILITY TO DELIVER SERVICES
 

7.4.1 FINDINCS
 

As stated in Section 6--Extension, the effectiveness to date of the MAF's
 
extension service in disseminating useful horticulture information on new
 
varieties, cultural practices, and plant protection to farmers via
 
traditional and nontraditional extension activities has been very limited.
 
However, HITS' extension activities have produced some positive results and
 
appear to be a promising component of the project.
 

In regard to tree production, government nurseries have increased from 14 to
 
24, but production lags behind farmer demand for trees; and nursery
 
production is not disease and insect free. Also, the MAF does not have a
 
sufficient supply of budwood and rootstock for suitable varieties
 
recommended by HITS from sources in Yemen. The lack of fertilizers and
 
other chemicil. inputs further hampers the MAF's service delivery efforts.
 

Aks described above in regard to HITS' training efforts, the MAF staff
 
responsible for project implementation activities are inadequately trained
 
and too few in number to provide the expected services. The notable
 
exception to this general situation is the Plant Protection Directorate. It
 
is able to provide recommendations for controlling some of the insects and
 
diseases now in Yemen and has a small quarantine and inspection system that
 
recently started operations (see Section 5--Plant Protection). HITS has
 
helped prepare informative pamphlets on plant protection for both farmers
 
and extension agents. Also, an integrated pest-control program is being
 
implemented.
 

7.4.2 CONCLUSIONS
 

The MAF lacks a realist strategy for meeting the demand for fruit trees 
through dometic production. This Impedes its ability to improve an 
important service--tree production and distribution throughout Yemen. 

HITS' extension activitiea have produced positive results by Introducing new 
varieties and improving plant protection and cultural practicer. However, 
these services -ire constrained by the limitel capibilities of the NES and 
are therefore not dinseminated effectively. Similarly, the Agricultural 
Affdirs' Ilorticulture Department, the Plant Protection Directorate, and the 
ARA have also provided useful Information to firmerni; however, this 
Informition ht reached only a limited numbr of farmers throulgh the NES 
(see Section 6--Extennion). 
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7.4.3 RECOMMENDATIONS
 

HITS 	and the MAF should review progress made to date on reaching project
 
goals and identify the activities that are most important to accomplish in
 
the next 34 months.
 

A specific plan of action should be identified by HITS and the MAF to ensure
 
that useful information for improved fruit production reaches as many

farmers 
as possible. HITS should help the MAF develop a long-range plan to
 
produce all fruit trees in Yemen that are requested by farmers.
 

7.5 	ROLES AND RESPONSIBILITIES OF SOME YARG AGENCIES IN HORTICULTURE
 

DEVELOPMENT
 

7.5.1 FINDINGS 

The four important MAF Directorates in improved fruit production are
 
Agricultural Affairs, Plant Protection, Extension Service, and Planning and
 
Statistics. There are also the Agricultural Research Authority and the
 
three local DA's in Hodediah, Taiz, and Sana'a. Under the Ministry of
 
Education are the FOA and the Ibb and Surdud Agricultural Secondary

Institutes. Overall responsibility for agriculture development comes 
under
 
the CPO. 
 There are also several donors who support various horticulture
 
improvement activities.
 

The HITS plant protection inputs have just been merged with those of GTZ at
 
the YPPC. HITS has not developed working relations with the ARA in its 
new
 
role 	as minager of all agricultural research in Yemen.
 

Individual donor and YARG representatives have stated that 
more
 
coordination, cooperation, and sharing of information would increase the
 
effectiveness of project resources.
 

7.5.2 CONCLUSIONS
 

Donors normally work independently. More coordination is needed among the
 
YARG 	and donor organizations to effectively use the available resources in
 
reaching YARG goals tn fruit production.
 

7.5.3 RECOMMENDATIONS
 

1liTS 	 should continue to help the MAF and YARG clarify roles and 
responsibilities and develop useful 
relationships with organizations in YARG 
and with donors who are involved in fruit production. 

7.6 	 MAF'S MOTIVATION OF PEOPLE TO ADOPT NEW VARIETIES AND IMPROVE
 
HORTICULTURE PRACTICES
 

7.6.1 FINDINGS 

The MAF tries to fohIv'It,! iople to plant new fruit v'irletie through their 
daily radio int I I mtte. toleIv1i ,on programs, the importfition of v.irioui 
varletlen of fruit tro.,i, ind banning iaports of frolsh fruit, flowever,
motivntlon ,'ffort r elr.n,.gted by I lnt, tnuippii)Fe of fortill nLa Inll 
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pesticides, and the inability of the MAF's extension service to deliver
 
useful information to farmers. The MAF's decision to focus on production
 
more than research--so Yemen-specific horticultural practices to support

fruit production are now unavailable--has not been positive.
 

With no further imports of fresh fruit, prices have risen so that profits

from fruit production are attractive. The MAF continues to import new
 
varietiez 
of fruit trees to meet farmers demand until these varieties can be
 
produced in Yemen.
 

7.6.2 CONCLUSIONS
 

The MAF does not have a well-coordinated plan to motivate people to adopt
 
new varieties and improve horticultural practices.
 

7.6.3 RECOMMENDATIONS
 

HITS should help the MAF develop additional strategies to motivate people to
 
improve fruit production in Yemen and to work toward eliminating present

constraints. Activities should include developing useful information
 
regarding frult production in specific geographic areas for dissemination
 
through television and radio. Credit and fertilizers, fungicides, and
 
pesticides need to be increased.
 

7.7 PROJECT TRENDS TOWARD INSTITUTIONALIZATION
 

7.7.1 FINDINGS
 

The percentage of MAF staff receiving training regarding increased fruit
 
production in Yemen is small. In addition, thu U.S. participant training
 
program is behind schedule and there has been limited training in Arabic for
 
the majority of staff with inadequate English. Plant protection and
 
inspection and quarantine activities are helping PPD proceed toward its TFYP
 
goals.
 

Lack of enough qualified counterparts has been identified as a major block
 
to institutionalization. There is little mention of other
 
institutionalization activities in the past workplans of HITS as well as
 
little evidence of coordination between ADSP, HITS, and the MAF in this area.
 

7.7.2 CONCLUSIONS
 

Institutionalization has had low priority in the project because of the
 
MAF's focus on production versus variety testing, training, and extension
 
activities at stations. HITS and AID have not made any specific proposals
 
to the KAF on how to improve the process, nor has the MAF made any
 
suggestions to HITS or AID on improvements they feel are needed.
 

7.7.3 RECOMMENDATIONS 

A strategy for improved Institutionalization with specific scheduled goals
 
should be developed by the MAF, AID, HITS, and ADSP and reviewed quarterly

by these organizations.
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7.8 
FURTHU ASSISTANCE BY HITS TO NAF IN DEVELOPING INSTITUTIONAL CAPACITY
 

IN THE HORTICULTURE SECTOR 

7.8.1 FINDINGS
 

There are more varieties in the world suitable for trial inYemen; however,

the MAF does not have a plan for testing possible suitable varieties in the
 
future. A few recommendations have been made on new varieties adaptable to
 
the Sana'a and Al Jarouba geographic-climatic areas of Yemen; a few more

recommendations can be made before 1989 once data are available on those
 
varieties planted before 1987.
 

While the quarantine and inspection system has been started, it is
 
understaffed and is less effective than desirable. 
Quarantine and inspection

facilities at key border entries and posts are nonexistent. Bacterial canker
 
has not been eradicated in Yemen, and government nurseries' stock is not
 
disease or insect free.
 

Adequate plant protection services are a major component that is needed to
 
improve quality and quantity of fruit production; however, the Plant

Protection Directorate is also understaffed and is short on basic

information regarding insects and diseases (see Section 5--Plant Protection).
 

MAF staff with limited English have had few opportunities in training.
 

The MAF is evolving into a service organization, since research has been
 
transferred to the ARA.
 

7.8.2 CONCLUSIONS
 

The HAF needs additional assistance in developing its service systems and
 
procedures in the above activities. The quarantine and inspection service

of PPD needs the same autonomy from the YARG as ARA. Any future HITS
 
research activities in plant protection and horticulture need to be
 
coordinated with the ARA.
 

7.8.3 RECOMNENDATIONS
 

HITS should meet with the MAF and the ARA to help clarify goals and
 
activities as they relate to horticulture and plant protection. The meeting

should review institutionalization areas that the MAF and the AM 
think are
 
most critical, identify where HITS can help most, and develop a coordinated
 
strategy.
 

7.9 POLICY OR INSTITUTIONAL CHANGES THAT WILL SUPPORT HITS ADAPTIVE
 

RESEARCH
 

7.9.1 FINDINGS
 

To increase the quality and quantity of fruit production in Yemen, there are
 
additional critical resources needed along with new fruit varieties, correct
 
cultural practices, and a qualified MAF staff. 7hesc are fertilizers,

fungicides, and pesticides; water; and credit. 
 Currently, fertilizers,

pesticides, and fungicides are 
in sort supply; and Enger's report indicates
 
that there is a present overdraft in the water-bearing aquifer in the Sana'a
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and Dhamar areas and in a belt along the Red Sea in the Tihama. Credit is
 

difficult to obtain for farmers of 1 to 4 hectares.
 

7.9.2 CONCLUSIONS
 

Major inputs to develop high-producing fruit farms are either in short supply
 
or their continued availability is unknown.
 

7.9.3 RECOMMENDATIONS
 

Information on how the above constraints affect future fruit production
 
should be submitted to the MAF, CPO, and the Ministry of Irrigation (MI) by

USAID and HITS (see Sections 4 and 5 for details).
 

7.10 MA'S INCREASED ABILITY TO PLAN, ORGANIZE, AND IMPLEMENT 

7.10.1 FINDINGS
 

The Plant Protection and Agricultural Affairs Directorates are understaffed
 
and therefore cannot perform adequately their assigned services. Short
 
daily work hours further aggravate this. However, based on joint MAF-HITS
 
planning and implementation activities, there are some good management
 
practices being implemented.
 

Participant training has been technical; little management training has been
 
available to the MAF staff. Courses in administration and management are
 
available to the MAF at the National Institute of Public Administration
 
(NIPA).
 

7.10.2 CONCLUSIONS
 

HITS' technical inputs are not all that is needed. 
MAF staff need to
 
improve their management skills. Only limited management training has been
 
available to MAF staff.
 

7.10.3 RECOMMENDATIONS
 

Management opportunities available at NIPA should be explored for the MAF
 
staff. The Management Development Program that was institutionalized in the
 
Ministries of Agriculture of Egypt, Nepal, and Bangladesh should be examined
 
to see if a similar program would be useful for the MAF. 
Appropriate
 
management inputs should be given with all technical training.
 

8. INFORMATION FOR PROJECT MANAGEMENT
 

8.1 FINDINGS 

HITS has not established an effective information system to track project

outputs and estimate their short-term effect on beneficiaries. Even the
 
simplest typen of output data--such as records of how many trees have been
 
distributed from the stations and a listing of farmers receiving trees and
 
how many they received--are lacking. Implementation problems have been so
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persistent and serious that progress toward HITS' objectives can be measured
 
more by the number of "fires extinguished" than by empirically verifiable
 
improvements in institutional performance or effects at the farm level.
 
Staff time has simply been diverted from planned data collection activities
 
by such problems. Furthermore, HITS has received no technical assistance
 
from CORE for such work, as originally described in the project paper. The
 
dearth of such data is clearly illustrated by the "heroic" efforts that had
 
to be made by the evaluation economist to even roughly estimate project

effects to date (see Section 2 and Annex B). In short, after 4 years of
 
implementation, the project should have been able to generate better data
 
than somebody's best guess at what probably/maybe has happened as a result
 
of project activities.
 

The argument cannot be made that it is too soon to estimate effects of the
 
project--for example, that it takes 4 or 5 years for trees to come into
 
production, or that significant production increases cannot occur until that
 
time. The HITS component that most directly reaches farmers is its
 
extension activities. The information provided to farmers about improved
 
management for mature trees (they do indeed exist) should have almost
 
immediate effects on production. No one has taken the time and effort to
 
follow up on this and other project activities in any systematic fashion to
 
document such project effecta; it has simply been assumed it will happen.
 

What HITS has maintained is a simple count of the number of training days

provided through the project. The extension specialist is also keeping
 
track of which farmers have participated in field days and other training
 
activities.
 

8.2 CONCLUSIONS
 

The data on training and participant farmers should be continued as the
 
extension component of HITS is expanded as recommended in Section 6--

Extension. This list will serve as a basis for drawing a sample of farmers;
 
interviews with these selected farmers could provide data needed to estimate
 
the effects of horticultural training and information obtained through
 
HITS. Data are also needed on the effects of the demonstration fields. A
 
sample of farmers living near HITS demonstration plots should be interviewed
 
concerning how they have changed their fruit tree cultivation practices as a
 
result of the information made available to them. These data collection
 
activities need not be too complicated or expensive. A relatively

small sample of farmers (for example, 30 to 40 farmers from the training
 
lists and a comparable number living near demonstration plots) using a very

focused and short questionnaire would be sufficient for project evaluation
 
purposes.
 

At the very least, such data would allow an assessment of benefits currently
 
assumed to result from such activities. Equally important, if HITS'
 
extension activities are to be expanded, their effectiveness to date should
 
be thoroughly monitored in the process. Short-term technical assistance for
 
this work will be needed.
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8.3 RCOMMENDATIONS
 

Monthly reports on horticulture, plant protection, and extension activities
 
should be required by the USAID Project Manager from the HITS advisors as a
 
basis for monitoring implementation progress.
 

The project should fund necessary short-term technical assistance to obtain
 
data on the farm-level effects of HITS' extension activities.
 

The ARA must begin keeping station records on its applied research
 
activities and on the provision of budwood and rootstock to MAF nurseries.
 

9. LOGICAL FRAMEWORK
 

Based on the recommended changes to HITS, a number of adjustments to the
 
logical framework of the project are needed (see Annex F). In general, the
 
evaluation re-focuses HITS on its original objectives of applied research
 
and institution building. Changes to the logical framework largely reflect
 
current conditions in Yemen, such as the unavailability of fertilizers and
 
other inputs, and experience to date with project implementation.
 

10. FUTURE ASSISTANCE
 

Horticulture will be an increasingly significant element in Yemen's
 
agricultural sector for the foreseeable future. 
AID should continue to
 
assist Yemen in deireloping this important area of its economy. However, AID
 
and the YARG should consider additional or alternative strategies to the
 
technical assistance approach represented by HITS, in particular the
 
possibility of developing projects that are more directly linked to fruit
 
production. This might include expanding horticultural extension or
 
emphasizing improved farm management practices. Moreover, if AID's overall
 
agricultural program addressed major constraints in the sector, such as
 
water, credit, and inputs, fruit production would be favorably affected.
 
Horticultural activities might also be incorporated as a component within
 
other projects. For example, horticulture activities could be included in
 
future projects concerning on-farm water management.
 

11. LESSONS LEARNED
 

11.1 PROJECT DESIGN
 

Unrealistic assumptions of host-country capabilities result in training
 
programs and technical assistance poorly attuned to the skill level and
 
training needs of host-country personnel.
 

Projects that require a long-term effort to achieve their objectives, such
 
as institution-building projects, should also include activities that will
 
produce results in the interim period.
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Information systems to track project performance and provide a basis to
 
follow up on the short-term or intermediate effects of project activities
 
should be incorporated into the design as a project component.
 

Institution-building projects should facilitate coordination among the
 
project's primary client institution and other organizations (including

other donor projects) dealing with similar or related development activities.
 

11.2 ECONOMIC ANALYSIS
 

Modification of project objectives should take into consideration the
 
economic effects of these changes, particularly in regard to project
 
benefits and sustainability.
 

11.3 PROJECT MANAGEMENT
 

A common understanding of major project objectives at the outset among AID,
 
the host country, ani the contractor is essential to project success.
 

As legitimate host-country needs arise, accommodation of project activities
 
to meet these needs should be done in ways that do not undermine project
 
objectives.
 

Use of a collaborative agreement mode of contracting should be based on a
 
thorough assessment of the administrative and technical capabilities of the
 
implementing institution.
 

Joint ventures between Title XII institutions and private consulting firms
 
should be encouraged by AID.
 

Concerning collaborative agreements, project evaluation should be conducted
 
by individuals with no direct or current association with the implementing
 
institution or the larger consortium to which the institution belongs, nor
 
to any other Title XII institution.
 

Concerning collaborative agreements, direct contracting with the implementing
 
institution should be the preferred mode for obtaining services.
 

Concerning collaborative agreements, AID and the host country should work
 
closely on the selection and fielding of staff by implementing instiLutions.
 

AID must retain control over basic design, implementation, and evaluation
 
functions to ensure that It can meet its management responsibilities.
 

11.4 TECHNICAL ISSUES
 

Applied horticultural research programs that generate information useful for
 
production and importation decisions, and for improved cultural practices by
 
farmers, can have significant long-term benefits.
 

The long-term benefits of applied research can be minimized by 
over
emphasizing the short-term gaina of production increases.
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Academic research standards are not necessarily appropriate for meeting the
 
Immediate needs, particularly information requirements of host-country
 
institutions.
 

Sophisticated technical assistance quickly exceeds the capability of host
country staff to absorb and une it.
 

The linkage between applied research and extension activities--in particular,
 
packaging information in forms that can be understood and used by small
 
farmers--is critical for generating economic benefits.
 

11.5 TRAINING AND INSTITUTION BUILDING
 

Development of local training institutions is needed to offset the high rate
 
of staff turnover in the host-country government.
 

Because overtraining contributes to high staff turnover, institution
building projects should provide on-the-job training in small increments to
 
develop the skills of host-country staff.
 

In addition to developing or strengthening technical capabilities,
institution-building projects should include management training.
 

Institution-building efforts are most effective when inputs are made in
 
small incremental steps over a prolonged period of time.
 

To be effective, technical advisors in institution-building projects

obviously need sound technical skills, but they also need development
 
project training or experience, adequate Interpersonal skills, and a basic
 
understanding of and appreciation for the local culture and society.
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ANNEPX A 
STATIENMT OP WORK 

WORK STATEMENT
 

I. Activity to be Evaluated:
 

The Horticulture Improvement and Training Subproject
 
(HITS), 279-0052, one of five subprojects of the
 
Agriculture Development Support Program (ADSP), Was
 
authorized December 17, 1982 for five years with funding
 
of $14,385,000. Extension of the PACD to December
 
31,1989, was subsequently authorized, and the HITS
 
Subproject was added to the ADSP by Grant Agreement
 
Amendment No. 15. (The HITS Grant Agreement was signed on
 
February 14, 1983 establishing a PACD of December 31,
 
1989.) All activities of this subproject will be
 
evaluated under the terms of this Scope of Work.
 

II. Purpose:
 

This external evdluation is scheduled in the current ANE
 
Bureau Evaluation Plan and in the Evaluation Plan of the
 
Project Paper.
 

This external evaluation is an important segment of a
 
comprehensive USAID/Yemen undertaking which will produce a
 
coherent horticultural project witn defined outputs which
 
are built by discrete activities, and supported by
 
inputs. The first step of this plan has oeen completed, a
 
Horticulture Assessment. This provides an in-depth view
 
of the fruit tree sector in Yemen. The second step is the
 
external evaluation which will respond to *en main
 
questions listed in the Statement of Work. It will
 
provide recommendations to mission management, the
 
Contractor, and the MAP on ways the HITS can be more
 
effective in addressing the Yemeni horticultural needs.
 
It will be a team building process that will foster
 
cooperation among all parties involved in the fruit tree
 
sector. In addition, the recommendations will provide the
 
groundwork for the next and final step. This step is to
 
utilize the recommendations of the evaluation in
 
developing a formal operational plan for the life of the
 
project. if tne evaluation indicates a project paper
 
amendment is necessary, it would be doje in conjunction
 
with the operational plan. A facilitator will be
 
contracted to insure evaluation recommndations are
 
negotiated and adopted by tne MAP and contractor. The
 
operational plan wili describe the project's output&, list
 
supporting activities tnat *4111 produce tnooe outputs and
 
budget money, training and numan rcuources for each
 
activity. The final step is to link the operational plan
 
to a specific scope of worK for the university contractor
 
wno is currently implementing the HZTS.
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III. Background:
 

In the summer 
of 1977, the Ministry of Agriculture and

Fisheries (MAF), USAID/Yemen and Tuskegee Institute

embarked on the first horticulture project wnicn
 
introduced varieties of fruit trees in Yemen for applied
research. 
This project ended in September of 1981. The
MAF was dissatisfied with the project because (1) of the

slow progress of developing horticulture stations, (2)
project activities were research oriented ano 
(3)

production of seedlings and grafted trees for sale and
 
distribution to farmers 
were unavailable.
 

The MAF and USAID decided to continue fruit tree
activities, station development and tree production under

the Agriculture Development Support Program (ADSP). 
 The

Consortium for International Development (CID), 
the
 contractor for 
the ADSP, selected California State

Poiytecnnic University, Pomona (Cal Poly) in 1981 
as the
lead university for 
the follow-on horticulture project.

The Horticulture Improvement and Training Subproject

(HITS) was 
designed in May and authorized in December of

1982. 
 Cal Poly has been responsible for project design

and implementation since 1981.
 

Since HITS was designed the climate for 
the horticultural
 
sector has drastically changed. 
The YARG banned the
importation of fresh fruit 
in early 1984. The MAP added
activities outside those of the original project paper.

As a result the project is underbudoeted if it is to
accomplish all 
the on-going and proposed activities. The
budget reductions called for 
by the Gramm-Rudman-Hoilings

Bill, has reduced tne -lanned additional funds for HITS to
 
zero.
 

Below is a brief summary of tne project paper's goal,
 
purpose, and outputs:
 

The Goal:
 
ToiWncrease rural 
incomes in 
the YAR through agriculture
 
development.
 

The Subqoal:

To increase the quantity, quality, and diversity of 
fruits
 
produced in Yemen.
 

Te Purpose: 
To InatittionaLiza within tne MAP an 
expandud capacity to
support incrunod fruit production tnrougn extension,

plant protection dnd tno, delivery of dinease-free stock of

improved fruit varitio 
to the fruit nubsector. 
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The Outputs As Of April, 1986:
 

1. 	 Estaolishment of 2 horticulture training and
 
improvement stations.
 
Status: The infrastructure of each is 
90% completed,

but MAF financial support and the continuity of
 
trained capable Yemeni management are lacking.
 

2. 
 Expanded plant protection department trained in plant

protection methods.
 
Status: 
 By August of 1986 approximately 5 PY

(person/years) of technical assistance will 
nave been
contributed to the Plant Protection Directorate. It

is difficult to quantify the impact of technical
 
assistance provided under HITS because the Federal
 
Republic of Germany has had an on-going project with
 
tne Directorate since 1974.
 

3. 	 Short-term and Long-term training completed.
 
Status:
 
a. 
 The 	target of 12 participants at the college


level, B.S., M.S., 
and 	Ph.D., was established,

but 	to 
date only one Yemeni is undergoing U.S.
 
M.S. degree training.
 

o. Short-term, U.S. training per 
the project paper

was 36 PM; status 8 PM completed. In-country

training target was 175 PM; 
status about 120 PM
 
of training conducted.
 

4. 	 Expanded horticulture information production and
 
distribution.
 
Status: A total of five pamphlets produced.
 

5. 	 Developed improved fruit varieties in
 
insect/disease-free conditions.
 
Status: Approximately 22 varieties of citrus and 54

deciduous varieties witn various rootstocks have been
 
introduced through the project. 
Varietal screening

began in earnest in December of 1985.
 

6. 	 Farmer demonstration program and workshops.

Status: 
Five deciduous fruit demonstration plots have
 
been establisned in different regions of Yemen.
 

In addition to the original outputs, "'ITS 
has 	added

activities tnrougn 
the Annuai Work Plan process and other
 
agreements.
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By April of 1984, one year after Amendment No. 15 to
 
the project agreement was signed, the MAF assigned
 
seedling production goals to the two horticulture
 
stations. The annual budget increased dramatically to
 
cover extra material, construction, labor, time of
 
advisors, and nursery operations. By October of 1984,
 
the MAP recorded its dissatisfaction with the project
 
because the MAF's production goals were unattained by
 
the project. This same criticism was recorded in 1981
 
with the Tuskegee project.
 

Citrus Canker, the same disease that threatens the
 
orange groves of Florida, was discovered in Yemen in
 
1981. By January of 1985, AID, Cal Poly, and the HAF
 
had prepared for a phase-out of citrus production at
 
Al Jarouba, a project nursery. By March 1986 the
 
nursery had cut and burned all citrus trees at Al
 
Jarouba. HITS is providing advice to the YARG in
 
citrus eradication and PL 480 funds are programmed to
 
provide a partial support to the YARG to compensate
 
growers.
 

Al Jarouba has now shifted to non-citrus tropical and
 
suo-tropical fruit trees varieties for varietal
 
evaluation. This will undoubtedly double project
 
costs and time to establish new trees and screen them
 
for adaptability in Yemen.
 

The HITS plant protection activity became operational
 
with the arrival of an entomologist in September of
 
1984 and a plant pathologist in November of 1984.
 
Project activities have concentrated on insect and
 
disease identification at the expense of developing
 
regulations and a training program for quarantine and
 
inspection prodedures. Now HITS is embarking on a
 
state-of-art biological control of citrus scale
 
insects and the construction of a laboratory facility
 
with PL 480 funds and additional person years of
 
technical assistance from the HITS.
 

With the advent of citrus canker, it was realized that
 
an isolated region of Yemen must be found to begin a
 
canker-free citrus industry. Tne Marib area was
 
chosen by the MAF. AID has committed PL 480 funds for
 
nursery infrastructure and HITS Wl1 provide 3 PY of
 
technical assistance.
 

In conclusion, all the activities in tnis section gare

valid and reflect the needs and desires of the MAF and
 
AID. Unfortunately, the funds available and the time frame
 
for tneir successful accomplisnment (PACD, 31 Dec 89)
 
necessitate a collaoorative evaluation to prioritize HITS
 
activities with the needs of the horticulture sector.
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IV. 	 Scope of of Work
 

The contractor 
shall prepare a statement of actual versus

intended on project accomplishments. 
They 	should update
and complete the information in the preceeding section.
 

The following questions are 
the body of the evaluation.

The contractor must respond to each of the questions in
their final report by presenting'their findings (i.e.,
evidence), their conclusions (i.e., their interpretation

of the evidence ), and their recommendations based on

their best judgement. Eacn section in the final
evaluation report should respond to the sub-headings from

A-K. 
 The evaluators are requested to distinguish clearly
between findings, conclusions, and recommendations. The
questions are listed 
in order of priority with the first
 
being highest.
 

A. 
 Improved Fruit Varieties: Introduction, Adoption,

Production:
 

To what extent has progress been made in providing
improved fruit varieties 
to Yemeni farmers that are
 
free from disease and pests?
 

1. 	 What varieties have been introduced, tested,
 
proven, distributed and adopted?
 

2. 	 What percentage of target farmers have adopted

improved varieities? 
 How many farmers have
 
received improved varieties?
 

3. 	 How many extension visits have been made to 
those
 
farmers who received improved varietes?
 

4. 	 Do the beneficiaries of the 
trees receive sound
horticultural advice in establishing their
 
orchards?
 

5. 
 To what extent have inspection, quarantine, and

plant protection activities assisted the
beneficiaries and made a difference with respect

to survival rates of 
trees and fruit production?

Can tne 
impact of tnese activities be quantified?
 

6. 	 Using the village 
as the levello analysis, has

the supply of fruit trees and fruit tree
 
production increased in 
rural areas? To what
 
extent?
 

7. 	 To what extent nas tne establisnment of orchards
 
and nurseries increased? What 
are the survival
 
rates?
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8. 	 To wnat extent 
is the project contributing to
increased quantity, quality, and diversity of
 
fruit trees in Yemen?
 

B. Development of Horticultural Practices and Extension
 

If HITS effectiveness depends on 
traditional and
non-traditional extension activities, to wnat extent
 
is the traditional service delivering appropriate,

relevant, and timely information and practices to
 
farmers?
 

1. 	 To wnat 
extent has research been completed on
varieties suitable for Yemeni farmers in
 
different agricultural zones?
 

2. What specific horticultural practices have been
 
developed by HITS that will increase fruit
 
production, promote better tree nealth and

survival, and be suitable for 
the Yemeni farmer
 
in various zones?
 

3. 
 To wnat extent nave tnese practices been put into
packages of information suitanle for 
farmers in

different agricultural zones?
 

4. 	 To what extent nave the practices been adopted by

the farmer?
 

5. 
 What factors facilitate and/or hinder adoption of
 
these practices?
 

6. 	 To wnat extent nave the numbers and skills of the

YARG extension staff increased with regard to
appropriate horticulLure and plant protection

pracLices?
 

7. 	 How effective are the 
training courses 
for
 
extension perfonnel?
 

C. Institutional Development of 
tne Minintry of
 
Agriculture
 

To wnat extent does the MAF have an 
increased capacity
to assist Yemeni farmers improve tne quality and
quantity of fruit production? To'Wnat extent has the 
MAF Increased ita capacity in 
extonnion, plant

protection and dolivury of 
diueaoe-reu planting stock?
 

I. 	 Has theo mAF provided tae counterpartu necessary,
and made pernonnil availanle tor trainLng, for
natiafactory Lmplementatlon of tnia pro)oct? 

2. To wnat extont hat tno MAF motivated villages,

individual 
tarmera, and commercial pcoducers to
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adopt new varieties and improved horticultural
 
practices?
 

3. As 
a result of HITS, to what extent has the MAF
increased its capacity to pian, organize, and
implement actions whicn will 
improve the qu4lity

and quantity of fruit?
 

4. 
 Wnat nave been project trends with respect 
to
institution building and the delivery of
services? 
 Is MAF staff adequately trained to
improve performance in the horticulture sector?
Is 
there a manpower and staffing plan? 
 Is it
adhered to? 
 If staffing and training show
deficiency, what should be done?
 

5. How can 
HITS assist Yemen in developing its 
fruit

sector?
 

6. 
 How can HITS further assist the MAF in developing
institutional capacity in 
the horticulture sector?
 
7. 
 Have the long and short-term training targets
 

been met? 
 If not, why not? 
What should be done?
 

D. Investment of HITS and YARG Resources
 

Where in the horticultural sector should AID and YARG
resources 
be invested to 
improve fruit production in
Yemen? 
 From the point of view of the MAF,
contractor, 
and the project beneficiaries? 
the
 

1. What policy or institutional changes might be
needed to 
maximize the adaptive research
 
generated by HITS?
 

2. 
 Wnat is the profitability of parastatal nurseries
and orchards compared with the private sector?
Is tnere a role for AID policy dialogue with
regard to privatization of parastatal nurseries?
 

E. Donor Collaboration
 

To what extent have HITS, USAID/Yemen, the MAF and
other doners collaborated and cdoperated to promote
increascd fruit production in Yemen? 

p.onericiar ien 

Who in 
ictually benefitting from this project?
Descrioe the 
types of farmern and approximate incomelevel. How have tny benefited? I there anyevidence to ahow hat boineficiary income ha, incraaaod? 
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G. Project Sustainability
 

Is it likely that thle project can or will be sustained

after U.S. assistanze is withdrawn? 
 Is there adequate

YARG financial and counterpart support for the
project? Can recurrent costs be covered by the YARG
 
after AID assistance terminates?
 

H. Lessons Learned
 

What 	lessons have been learned about the design and

implementation of this project? 
If the evaluation
 
team 	were to design this project over again, wnat
would they do differently? 
How can tnese lessons be

applied during the-remaining years of tne project?

What are the major decisions which need to be made to
 
improve project effectiveness?
 

I. Logical Framework
 

Is the logical framework of the HITS paper consistent

with the activities of HITS and does it reflect the
 
realities of the horticulture sector?
 

1. 	 Is the vertical logic of the project sound?
 

2. 
 Are the input, output, purpose and goal plausible?
 

3. 	 Do the assumptions provide a functional statement

of the critical conditions which are required to
 
achieve the goal?
 

4. 	 What is the impact and confidence level of the
 
assumptions at all levels?
 

5. 
 To what extent have the inputs been provided and
 
the outputs been achieved as planned?
 

6. 	 To what degree are the inputs and outputs

contributing to achievement of the purpose.
 

J. Information Gathering for Project Management
 

1. To what extent does the project have a useful and
timely information system wnich provides regular

information to managers 
on outputs, purposes, and
goal 	achievements? Do managers use tnis
 
information for project decision making? 
 If'not,
 
what should be done?
 

2. 	 As specified in the HITS Project Paper 
on Page

62, has eacn long-term technlcdl expert and nLs
 
counterpart developed appropriate da t a collection
 strategy, whereby key program indicators are
monitored. If not, what not? 
 What 	should be
 
done?
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V 

K. Contractor Performarce
 

To what extent has the contractor (Cal/Poly-Pomana)
been successful in accomplishing the stated outputs of
the project as well 
as the additional project
activities that were listed in the background section
of this statement of work?
 

Composition of Evaluation Team
 

Title/Function 
 Organization 
L.O.E.
 
Evaluation Specialist/Team Leader 1/ 
 AID/PPC/CDIE 
45 P/D
 

Agriculture Economist 
 L.A.I. 
 27 P/D
 
Institutional Development Specialist 
 L.A.I. 27 P/D
 
Extension Outreach Specialist L.A.I. 
 27 P/D
 
Plant Protection Specialist 
 L.A.I. 27 P/D
 
Borticulture Specialist 
 L.A.I. 27 P/D
 
Project Manager Home Office 
 L.A.I. 10 P/D
 
Horticulture Agent 
 MAP 
 I P/M
 
Rep from Planning Directorate 
 MAF 
 I P/M
 
Plant Zrotection Agent 
 MAF 
 I P/M
 

I/The Team Leader/Evaluation Specialist is not funded
under this contract.
 

To clacify the roles of the positions of Team
Leader/Evaluation Specialist and the Institutional
Development Specialist the following is noted.
 
The Team Leader/Evaluation Specialist will have the
following duties and responsibilities:


Leads the TPM in 
the U.S. and is the counterpart to
the facilitator 
for the TPM. If there will be a TPM
in Yemen, he will present it
 

Designs and plans the overall evaluation strategy in
coordination with his 
team
 

Assigns tasks, reviews progress of individual team
memners on 
d regular Das.S 

Reviews and edits tne- preliminary and final reports
for 
substance, accuracy, and conformance witn ANE
evaluation guideline,
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Works closely with the L.A.I.'s Evaluation Project

Manager and Institutional Development Specialist to
 
ensure a quality end product
 

Mediates in 
cases of disagreement
 

Coordinates meetings and works closely with the USAID
 
Project Officer.
 

The Institutional Development Specialist will 
nave the
following duties in addition to 
those found on page 1-3 of
 
the original proposal:
 

Write the preliminary report based on the 
individual
 
reports of the other 
team members
 

Incorporate into the final draft report USAID's,

MAF's, and Cal Poly's comments on the prelinimary

report and substance of 
team members' field debriefing
 

Prep-:: 
...- " -11 draft report according to

established ANE/DP/E guidelines at 
his residence and
 
present it to C. Hermann, the Team Leader,
 
AID/PPC/CDIE by March 6, 1987
 

Serve as 
the laison to the Project Manager, Felipe

Tajeda on contract 
issues, contract compliance, and
 
home office coordination.
 

Evaluation Project Manager's role is accepted as 
presented

in the second tecnnical proposal witn the following

clarification with regard to the submission of the final
 
report. The Institutional Development Specialist will
write the 
final draft report wnich will be edited for

substance and accuracy by the Team Leader. 
 The latter

will submit it to Tajeda by March 12 who will be
 
responsible for 
the final production, conformance to ANE
guidelines, and delivery via DHL courrier 
to USAID/Yemen

by March 20, 1987.
 

VI. Reporting Requirements:
 

1. 
 Format of the Report: The contractor shall prepare a
written report containing the following sections:
 

Basic Pro ect Identification Data Sheet 
(see

attachment to 
this section)
 

Executive Summary and Abstract. (Thi will adhere to
the guidance in XNFi6urau Evaluation Summary)
 

Body of the Report. The report In to include a
description of the country context in wnich the 
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project was developed and carried out, and provide the
information (evidence and analysis) on which the
conclusions and recommendations are based. 
The body
of the report will be no less than 30, and no more
than 40 pages. The evaluator may irnlude details in

appendices.
 

The report nould end with a 
full statement of
findings, conclusions and recommendations and
presented in 
a matrix format. Conclusions should be
snort and succinct, with the topic identified by a
short sub-heading related to the questions posed in
the Statement of Work. 
 Recommendations should
correspond to 
the conclusions; 
 whenever possible, the
recommendations should specify who, or what agency,
should take the recommended actions;
 
Aendices. These are to 
include at a minimum the
following:
 

(a) The Evaluation Scope of Work;
 

(o) The pertinent Logical Framework(s), together with
a brief summary of the current status/attainment of
original or modified inputs and outputs (if these are
not already indicated in the body of tne report);
 

(c) A description of the methodology used in the
evaluation (e.g., 
the research approach or design, the
types of indicators used to measure change of the
direction/trend of impacts, now external factors were
treated in the analysis). The contractor may offer
methodological recommendations for future evaluations;
 

(d) A bibliography of documents consulted.
 

Other appendices may include rore details on 
special

topics, and a list of agencies consulted.
 

2. Suomission of Report: 
 The preliminary drafts will be
presentud to USAID/Yemen upon completion of the field
portion of the evaluation. Twenty copies of the final
report will be Submitted to USAID/Yemen by Marcn 20,
1987. 
 The ccntractor will be reponsible for seeing
the report through to a 
timely, professional

completion.
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BASIC PROJECT IDENTIFICATION DATA
 

(Outline)
 

1. Country:
 

2. Project Title:
 

3. Project Number: 
 (Grant and/or Loan?)
 

4. Project Dates:
 

a. 
 First Project 	Agreement:

b. Final Obligation: FY-- (Planned/Actual?)

C. Project Assistance 	Completion Date (PACD): 

5. Project Funding:
 

a. A.I.D. Bilateral Funding (Grant and/or Loan):

b. Other Major Donors:

C. 	 Host Country Counterpart Funds:
 

TOTAL:
 
6. Mode of Implementation: 
 (Host Country or A.I.D. direct
 

Contract? Include name of
 
contractor.)
 

7. Project Design: 
 (Organizational names of those
 
involved in the design of the

project, i.e., 
the Government 	of
Sri Lanka, USAID/Colombo, and the
 
International 	Science and
 
Technology Institute (ISTI)
 

8. Responsible Mission 	Officials: 
 (For-the full life of the

project.)
 

a. Mission Director(s):
 

b. Project Officer(s):
 

9. Previous Evaluation(s):
 

10. 	Cost of Present Evaluation:
 
.Person Days
a. Direct Hire:"--	 Dollar Costs
 

(1) AID/W TDY:
 
(2) USAID staff:
 

b. Contract:
 

c. 	 OtheL:
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ANNEX B
 
ECONOMIC ANALYSIS
 

I. TRE ECONOMIC ENVIRONMENT 

The period during which the HITS project has been operational has been
marked by a dramatic deterioration in the economic environment. 
Adverse
economic conditions, the extent of which could probably not be foreseen at
the time of project design, have impacted on the agriculture sector, and
directly and indirectly on 
the project itself.
 

A. 
 The Boom Years, 1974-83
 

Prior to the 
start of the oil price boom in 1974, Yemen was a basically
subsistence economy, heavily dependent on agriculture, with limited
development in terms of social and economic institutions. The country had,
and still has, virtually no commodity export trade. From the mid-1970's
through 1982, the economy advanced rapidly on the strength of rising
remittances from Yemeni workers in Saudi Arabia and generous Saudi grant
aid. 
 The rapidly rising purchasing power created by the remittance flow was
translated into equally rapid increases in imports and, through import
taxes, to government revenues. 
Government expenditures accordingly surged,
at a rate of some 10 percent per annum.
assistance from other doners, the YARG 
With the help of generous


undertook an ambitious and largely
successful First Five Year Plan (1976-81), followed by an equally ambitious,
and ultimately unsuccessful, Second Five Year Plan (1981-86). 
 Education,
health and other cervices were greatly expanded, rising from 11 percent of
GDP in 1973/74 to 26 percent of GDP in 1983. 
Construction boomed and
manufacturing, expanding from a very low b-se, rose
GDP. from 5 to 8 percent of
GDP itself expanded at an annual rate of 7 percent during 1973-82.
 
The agrictIlture sector as a whole did not share in the general prosperity of
the boom years. 
 In the face of the higher returns to be gained from
aployment in Saudi Arabia, a growing manpower shortage led to abandonment
of marginal cultivated areas, and production of traditional foodgrain crops
stagnated. On 
the other hand, irrigated production of fruit and vegetables
increased, benefiting from generally higher incomes and the newly acquired
tastes of returning workers.
 

B. Retrenchment, 1983-87
 

Although the end of 
the oil boom is generally dated from the oil 
price
collapse in 1981, remittances from Yemen workers merely leveled off at about
$1.2 billion and did not turn downward until 1984. 
 Saudi grant aid declined
steadily from $462 million In 1982 to $103 million in 1985, but despite 4
reduced level 
of overall eyternal availabilities and declining exchange
reserves, retrenchment did not set In until 
19113. 
 In that year, government
investment expenditures were cut by 36 percent, import licening was
tightened, and the YARG abandoned the 
fixed exhange rate which had been
pegged at YR 4.56: 
$US 1.00 nince 1971. By 1984, the Second Five Year Plan
had become virtually a dad letter with expenditures confined almostentirely to foreign-Zunled projectm. 
 Of ImmediatO Intor.tfrom the standpoint or purchnaitng to the Project,power, YARr, nupport,coat of and 4vai l4bil1tyimported agriciilturfl importA, andtro the following lndiectorr for thoperiod, 19112-06: 
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GDP PER CAPITA 1982 1986 (est.) % Change 

(1982 dollars and
exchange rate) 409 402 -1.7 

GOVT. EXPENDITURES
(Millions of 1982 Rials)a 7,089 4,633 -34.6 

IMPORTS
Millons of dollars) 1,926 715b - 62.9 

NET FOREIGN ASSETS 
OF THE CENTRAL BANK
(t Millions, year-end) 550 348C -36.7 

YR: DOLLAR RATE
(year-end) 4.56 11.86 160.1 

Notes: 
 (a) Not including "unclassified" and "various" expenditures,

which comprise mainly military spending and service on
 
internal debt.
 

(b) Estimate based on 
9 months data.
 
(c) September 30, 1986.
 

Sources: CPO, Yemen Central Bank
 

C. Prospects, 1987-90
 

Retrenchment has brought about a rough equilibrium in the balance of
payments, albeit at a greatly reduced level of imports, and the YARG budget
deficit showed a marked reduction in the first three quarters of 1986 (from
40 percent of expenditures during 1985 to 21 percent of expenditures during
Jan.-Sept. 1986). 
 The situation, however, is far from satisfactory. 
The
import and expenditure reductions have reduced GDP growth to zero, or
slightly less, 
on a per capita basis, and unemployment exacerbated by
returning workers from abroad has become a problem.
 

Monetary pressure, fed by deficit spending and devaluation have combined 
to
produce rapidly rising price inflation. The Sana'a retail price index rose
by 27 percent in 1985 and an estimated 36 percent in 1986.
 

In this situation, all eyes 
are turned toward the oil development under way
under the direction of Hunt Oil 
Co. The YARG professes to see initial
exports of petroleum at a rate of 130,000-135,000 barrels per day by the 
end
of 1987, but most observers familiar with the situation feel 
that late 1988
in more like 
it. Under the agreed prodtlction-shiring arrangettenta, Yemen
will Initilsly receive about 50 percent of the proceeds of exported oil,
riming to about 60 percent within a few years' time. 
 Actual revenues to
Yemen will then depend on the world price of oil. 
 Initial annual 
revenues
of 1450 million, conhatont with a per barrel price of tWR.50, would seem 
a
 
reasonable ontimAte.
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The addition of J450 million in oilsituation, but it 
revenues would certainly ease Yemen'swnqld not enable a return to the free-spending days of
1975-82. 
 The country will be able to afford some increases in imports and
development spending, but it will have to husband its 
resources carefully.
And, of course, there can be little relief from existing constraints within
the time frame of a project scheduled for termination in 1989.
 

Fortunately for Yemen, there exists a very considerable "underground," or
parallel (since there is nothing very underground about it) economy
functioning outside of the official system. 
 The parallel economy, reflected
in widespread smuggling across the porous border with Saudi Arabia, has
unquestionably suffered along with the government from the downturn in oil
prices (after all, both economies have relied heavily on remittance
income). Yet, there unquestionably remains a considerable store of wealth
throughout the country not reflected in the official data. 
 There is more
than a little truth in the addage that "The Government is poor, but the
people are wealthy." 
 The existence of this wealth has been reflected in
vigorous private sector activity, even during the country's recent
lifficulties, and as 
will be discussed below, is 
an important source of
present and potential growth in the fruit 
industry.
 

II. FRUIT INDUSTRY STRUCTURE AND GROWTH, 1982-86
 

A. Data Problems
 

Discrepancien in the basic data with regard to fruit production in Yemenevery bit areas great as with agricultural production in general.
attempted to shed Warren Enger
some light on the problem,l but he wan 
unable to
resolve--indeed, who could?--the wide disagreements among data sources
regarding area 
 and yield per hectare, and his owninconsistencies in these areas. 
work contains 

ils most important contribution w,. 
 his
Fruit Growers' Survey, covering 118 wedium-nize fruit growers, selected to
ensure complete coverage by crop and region.
 

Enger's work contained a thorough discussion o:
principal crop. the data problems by
ills material will not 
be rehashed here, other than to note
the 
striking disagreement among data sources 
in two areas: 
 the distribution
of area by crop, and the estimates of yield per hectare.
 
(1) Distribution by crop: The Agricultural Cennus of 1978-82 ahows 26,612
hectares, 
or 3,4 percent of the total cultivated area,
total in fruit. Of the
area 24.5 percent waS accountel for by grapes.reasonably connintent with the findingn of 

Thin ratio in
 
(accounting for about 80 percent of all 

the Six Province Survey

fruit production) done in 1985.
the other hand, the Onagreed CPO-MAF dati, publlhmel annually, havefar higher proportion In grapen: 47.5 percent 

shuwn 4
in 1985, thewhich CPO-MAF dat, last year forare 4vilablo. Th. Proje.ct Paper appari to haveaccepted the CPO-MQF data for purpon,,n of Its ejlculitIonabenefiti. We are of Projoctbaning our "stimaten, for bananAn a. well athe Agricultural gri pen, onCennus exttsnletl to 1986 on the Winn of (Apparont)

subsequent Nevolopuenta. 

Wl~rron J. Engor, RONCO Conoulting Q: p,., Friuit forteiuslturd qub-S ctv,
Annonamont'=Vmon Arab Repulrb , Aug!. 1966 .. 
 .
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(2) Yield per hectare: Following are the findings with respect to yields
per hectare, according to the various data sources:
 

ESTIMATES OF YIELD PER HECTARE (TONS)
 

6 Province Fruit Growers' CPO-MAF 
Survey 
(1985) 

Survey 
(1986) (1985) 

Grapes 10.3 14.4 5.75 

Other fruits 6.1 9.9a 5.95 

(Bananas) (8.1) (17.5) (b) 

(Other) (5.7) (8.1)a (b) 

All fruits 7.2 11.9a 5.86 

Notes: 
 (a) Author's calculations based on Enger's data for production

(Table 111-2) and yield data for Individual crops (Fruit
 
Growers' Survey).
 

(b) Not separately estimated.
 

Given his own findings showing generally higher yields for all crops other
than those shown in the official data, it is hard to understand Enger's
reference to an all-fruit yield level of 7 tons per hectare in his Executive
Summary (p. 10; Enger's reference, same page, to a planning base of 25,000
hectares under fruit production is equally hard to understand; see below).

lie makes an especially good case for a banana yield close to his own
findings of 17.5 tons/ha., and otherwise strongly suggests that the official

data understate fruit yields.
 

Obviounly, the 
true situation is not known, and any set of estimates it
bound 
to be off the mark. For purpose of this analysis, wc will rely mainly
on 
the 6 Province Survey, tempered by Enger's findings. Following are the
yield estimIte3 assumed for 1985: 

TONS PER IECTARE
 
rape ... . 0.3 

Other frulta 7.45
 
(Ran4nan) 
 15.0
 
(Other) 
 5.7
 
All fruit. 
 0.26
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B. Production Trends, 1982-86
 

According to CPO-MAF data for 1982-85 (data for 1986 not yet available), the
total fruit growing area expanded by 1,400 hectares (5.0 percent); average
fruit yields increased by 7.7 percent; and production rose by 20,000 tons,
or 4.2 percent p.a. 
 These data are not credible.
 

Based on the number of trees distributed by HAF (see section D and Table 4),
the fruit-growing area must have expanded by 5,500 hectares during 1982-86
(Enger's estimate was 6,000 hectares during 1981-86), and yields are more
likely to have declined than increased. The salient points with regard to
yield are these:
 

(a) Of the additional hectares added during 	1982-86, only the proportions
accounted for by grapes planted early in the 	period and bananas could have
produced fruit by 1986; and a substantial proportion of the large-scale
banana plantings are known to have failed;
 
(b) The National Extension Service has remained almost totally ineffective;
 

c) Imports of fertilizers and insecticides were virtually cut off after
1982. 
 To be sure, farmers were using little fertilizer before the cut off,
but the change from some use to no use is bound to have had an adverse
 
impact.
 

(d) According to the Fruit Growers' Survey, growers report continuing
problems with inadequate irrigation and credit availability.
 
(e) On the positive side, the production of 	videotapes by HITS may have had
a significantly favorable impact on 
farmer practices. 
 The name is true, to
a lesser extent, of the farm demonstration and model farmer programs
conducted by HITS, and the various extension programs being conducted under
the aegis of area-specific rural development programs (see Section
6--Extension--of the main report).
 

Based on 
these considerations, we estimate that average fruit yield per
hectare declined at 
a rate of 3.2 percent p.a. during 1982-86. Because of
the increase In hectarnge, however, fruit output increased an estimated 1.6
percent p.i. to about 227,000 tons.
 

Table 1 summarizes 
the factors regarding fruit yieldn, 
as far as concerns
mature trees (those bearing fruit In 1982).
affected by the virtual cutoff in imports of 	
All crops have been adversely

fertilizer and insecticides
after 1982. 
 Crops other than grapes and bananas, benefiting from the
extension activitien of HITS and others, are 
believed to have overcomo, this
effect and experienced some degree of net yield incronoe. Bananaprobably benefited enough 	 yield:from the extennion actLivitieDevelopment Authority 	 of the Tihamato offset the adverne effectavailability. Yieldn for all 	

or r-duced Inputcrops c:ombined 
are believed to have Increased
by about 0.5 percent p.a. during 190?-86. 

Of the 5.100 hecaros ,dd to the rrult-grwirnp ara duringonly a portion 	 this period,of the gripeo and bananas 4re heiring fruithectaren have been 	 an yet. Some 500plateod to hansinam, but while banan., take onlybear frult, at lowat 200 	 a yoar toher.p of now plantingo 4ro known to hvein thair ftirt y.ar, 2 	 failedPotting together tho oltoluto)n with r gird to 
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mature crops and the existence of 5,500 new hectares bearing little fruit as
yet, overall yield is estimated to have declined by 3.2 percent p.a. during
1982-86. 
 Overall production is estimated to have risen by 1.6 percent per
annum to about 227,000 tons (see Table 2 for a summary estimate of yield and

production).
 

To be sure, the poor yield performance has been mainly a matter of
additional plantings not yet bearing fruit;
plantings should be 
the payoff from these additional
seen starting in 1987. Accordingly, the government's
Third Five Year Plan projections, calling for a 7 percent annual increase in
the output of most fruits during 1986-91, is within the bounds of reason.
strong cautionary note needs to be sounded, however. 

A
 
Increases in area
under fruit will not alone do the job. 
 If the constraints of inadequate
extension, agricultural inputs, irrigation and credit are not addressed,
crop failures and generally declining yields can more 
than offret the gains
expected from increased plantings. 
 In fact, the potential exists for an
output decline of significant proportions.
 

C. 
Changes in Farm Structure
 

The Agriculture Census did not disaggregate the data to
by subsector. size of farm holding
The Project Paper noted that fruit producers comprised two
basic groups: subsistance growers with a small number of backyard trees,
usually bearing low quality fruit; and commercial growers cultivating less
than four hectares, usually in
a mixed cropping pattern (fruit and other
crops). HITS was 
to have collected data that would clarify the picture, as
well as 
provide the basis within the MAF for the production of improved and
up-to-date 
farm budget surveys. 
None of this has in fact been done.
 
If the picture with regard to farm holdings has not been clarified, a
significant new trend has at least become apparent since the ban on
Importation of fruit in late 1983; namely, the emergence of large-scale
growers cultivating from 20 to several hundred hectares.
have been able to HITS personnel
identify projects totaling 1,009 hectares as having
already started operations, with another 761 hectares in the planning
stage. 
Nor does this include one very large planned project at Al Jawf,
involving some 6,000 hectares, of which an unknown portion would be
fruit. In in
a study by International Advisory Co. Ltd. in 19853 large-scale
new projects were projected 
to reach 3,300 hectares by 1990. 
 It is not
known whether this estimate included the Al Jawf project, but 
If so, it
would be reasonably consistent with the HITS estimaten.
ambitious plans of the 

Based on the
large growers and the far less ambitious plans of the
medium and small-scale growers, the former are 
likely to Account for 10
percent of all 
fruit growing hectarage by 1990.
 

2Ono larg. grower told us that he had suffered a total loss on 80
hact4rom of b4nanaN planted In 1984, owing to thrip Infection, 4nd said he
knw of oth.'r 1,trg. Tihma growers who hal suffered wip-outo owing 
to Thrip
And/or millnity.
 

31nt orn) 4 Adviiory Co. Ltd.,
oti |it Fruit 4n,1 Vt',,Pr, t ! 4 rk oth p qt ld v
In the YAR, VIM. 
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D. 
Nursery Production and Distribution
 

The number of government nurseries involved in fruit production has expanded
from 10 at 
the start of the project to 24 at 
present. Government nursery
production amounted to 3.5 million trees during 1982-86. 
 There are no
private-sector nurseries as such. 
Some large growers maintain nursery
operations, including at least one Involved in tissue culture, but only as a
source of tree stock for their own use.
 

In addition to Its nursery activities, the YARG imports trees in large

numbers. 
 MAF data show some 365,000 trees imported during 1982-86, with
another 156,000 planned for 1987. 
 Imported trees are sold at approximately

CIF value; nursery trees 
are sold for less than imported trees without
regard to costs of nursery operations. MAF officials conceded *o 
us that
HAF nurseries operate at a loss, but we were unable to obtain the data
 
needed to quantify the extent of loss.
 

Warren Enger found that MAF sales have never exceeded 60 percent of
production in any one year, the remainder being distributed free of charge
and used mainly for cover rather than organized orchard activity. 
Table 3
summarizes MAF nursery production and imports, and Table 4 tree distibution
and our estimate of the increase in planted area, during 1982-87.
 

MAF tree distribution, which includes trees produced at the HITS stations,
is made following public announcements, on a first-come-first-served basts.
The MAF has information on distribution by lot size, but it is not in 
an
organized form, and we were discouraged from attempting to sort through it.
The average sale is said to be in lots of 15 to 25 trees. 
 Some 20-25
percent of sales are seedlings, the remainder budded trees. 
 The survival
 
rate of trees is said to be 75 percent and improving.
 

E. MarketIng
 

Based on 
the findings of Enger'u Fruit Growers' Survey, 79 percent of all
fruit production is marketed, 
tne highest shares being accounted for by
grapes (95 percent), bananas (95 percent), dates (90 percent) and papaya (80
percent). The marketing structure is 
an array of informal arrangements,
with most 
farmers relying on wholesalers, but some 
using commission agents
as intermediaries. 
 Farmers may transport their crops to wholesalers at
market locations, or the wholesaler (or commission agent) may come 
to the
farms. 
 Enger cited farmers margins (farmgate price as percent of retail
price) ranging from 35 to 60 percent; he used 50 percent as 
an average
margin for analytical purposes. 
The IAC Study estimated average margins at
 
from 35 to 45 percent.
 

The system appears to work reanonably well, though there iN a need for asystem of grading and packaging standirds, uNwell as cold-storigffacilities to extend the selling season for the mor' perilnhabl" crops.Something will 1ave to he (lone In thoso areas before exports for crops othar
than grapes can become a reality. 

Sporadic efforts by 
farmers to establish more form4l markoting arrangement.have foundered in the tace of government competition, In p4rticular theMilitary Economic 4nd Commrical Organization (MECO), which ironic4lly wasent4blinhd in 1983 as s Joint private-publtc-osctor op'riti-n. 
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Cooperatives have also been tried, but have mostly succumbed to management
problems. 
 Only about 1 percent of farmers are currently enrolled in

cooperatives.
 

F. Fruit Prices
 

Table 5 shown retail fruit prices for 1983-86. Averages have been
calculated, weighted according to tons marketed in 1986, an estimated by
Warren Enger.
 

Except for grapes, which actually declined in price, retail fruit prices
rose rapidly following the ban on 
fruit imports near the end of 1983.
Prices of banana, the most important fruit crop after grapes, rose by 89
percent during 1983-85, before declining sharply in 1986. 
Average prices of
fruit crops except grapes and bananas 
rose by 78 percent during 1983-86,
somewhat less 
than the 96.5 percent increase in all retail prices, as

measured by the Sana's Retail Price Index.
 

Since fruits are a domestically produced commodity (since late 1983),
not surprising that fruit it is
prices should lag the increase in a retail price
index which reflects impor.ed goods that have been impacted directly by
devaluation. 
With the exception of grapes and dates, the profitability of
fQuit growing probably did not decline during this period. 
 The decline in
bananai prices 
in 1986 most likely reflects large-scale plantings in 1984 and

1985.
 

III PRIVATE-SECTOR UCTIVITY
 

Inveacment in fruit production by private growers is proceeding at a rapid
pace, especially when considering the constraints facing small and medium
size growers. 
 As shown in the Fruit Growers' Survey, most growers would
like to expand their fruit operations, but are constrained from doing so
right away by lack of credit, water, and available land, in that order of
importance. 
 Credit is available, for the most 
part, only to the larger
growers who can provide collateral. 
 Even then, the beat reported terms, 50
percent funding with 5 years grace period, are not attractive to growars of
crops with 5 years or more gestation periods. 
 Lack of fertilizer was not
mentioned as a 
important conntr4Iint 
in the survey, but this appears to
reflect a general unfamiliarity with the product. 
Whatever the constraints,
total 
area under ftult production expanded by some 5,500 hectares, or
percent, during 19e2-86. 21
Large-scale farmers, just coming onto the 
scene
following the import 
ban in 1983, accounted for about 1,000 hectares, or 18percent of the expansion. The 
large farmers, operating from 20 to several
hundred hect~iren, usually In mixed cropping patterns, are far lensconstrained by lack of technical knowhow and 
Inputs than small 
farmers, andaccordingly will account for 4 rapldly increasing share of output as w,.l
4r4 in the forowceablo futuro. 

40 

In him 1986 report Fnger oxp~a~dod upon the coat of production work done byAnson and reproduc.,l In the Project Ptptr. iaiatudies tond to confirm thefinding rvgarding the high degree of profitability of fruit production.Among the Important crops, tho most profitablo (wiLth IRR'M) wore foundoranges (217 percent), hananam (217 percent) 
to be

and mangoeo (189 percent).woighted 4vorgre Aof 4l crops oxcept grap,* (wellhtod by value of crop14rkotod In '1906) ohowed an average IRK of 
I05 percent. 
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The IRR for grapes was estimated at 39 percent, but the potential for yield
improvement in grapes is said to be very great.
of importance was found to 
The only unprofitable crop
be dates. Continued profitability will, of
course, depend on 
prices, but Enger does not foresee a leveling off in
prices sufficient to bring about a halt to production increases before 2005.
 

The fruit sector would benefit from private-sector participation in nursery
operations; 
the MAF's overriding emphasis on 
production is not an efficient
way to meet demand, witness the large number of unsold
even as trees every year,
buyers scramble madly for inadequate supplies of desired trees at
nursery sales. 
 There is interest on 
the part of entrepreneurs, as evidenced
by there feasibility studies (that we have heard of) done to date on 
tissue
culture production. 
As noted above, the main obstacle to private-sector
entry is the MAF's policy of subsidizing tree sales.
for private operators to compete, even 
It might be possible


in the face of the
policy, on true subsidy
the basis of more efficient operation, especially in tissue
culture, or by filling "niches" in demand that the MAF does not fill.
fact that none have come The
forward suggests that something more than the tree
subsidy policy is holding potential investors bLck.
absence of a favorable policy climate or, 
Most likely, the
 

indeed, any signal that private
investors are wanted in this area.
 

On their part, MAF officials state (depending on whom you talk to) either
(or both) that 
the private sector is welcome--the tree subsidy policy ispurely to make 
sure 
the small farmers can afford trees--or that the present
policy of di3couraging private sector entry is only temporary.
concluded th,,r there We have
is no chance the MAF could be pursuaded to transfer
existing MAF nurseries to private ownership, but that eventual
private-sector participation is
a possibility.
 

IV. ECO;OMIC IMPACT OF THE HITS PROJECT 

A. Methodology
 

fhe methodology adopted for measurements of benefits accrued to date (FY
1983-86 and projected fur FY 1987) In essntiallythat Is, an that of the Project Paper,estimat., of tncreiince In y7eld per hectare arisingextenolun fromnervices Including the transmission of informitionthrough to farmersthe media (TV and printed mterials). The PP estimatedwould rer;ult In production increnses 25 percent 
that the HIlTS 

percent greaiter f)r grapO., And 65;reater for oth0er fruits thnn would ha4ve occurred In thethe Projerct. absence ofThe imptled incre.ine for all frultn combined came to 42.6percent, or 4.5 percecnr p.a. For the first fivicorrenpunlling yeiarm of the project,to the aetuatl project ye.iro 1983-87, grape y elilIncreen~t, 15.4 percent (4.6 percent p.i.) 
wer, to 

4nd yieldn of otherpercent 4.3 percent fruita 23.6p.4.), moro rapidly than under the "WIthout HlITS" 
ocenar (Co 

At thirs point, th PP analysli went comp3Otely haywiro.translato In am effort toProject rtesults into dollar terma, the authorImplivtd inctrooneos In productlot, first calcul.tol thoIn torms ofper ton retail valun 
tons; then ,attemptod to derivifor gripna 

per 4ilo, In 
indlfruiizn, ritpoertivoly. Ret-il prle.n11111 , were convertl Into p~r ton terms, 1then owrlh.ing lvi d.d by theriit. of YR4.51: lJU 1.00. 

4nd 
omowhergoa 41io.t the I no, 4 d-i , Ipolrt was tkippo,,l r pe price. cimo tit as 196,60 por ton antIprIces a $240.75 por other fruittint, when they shoutl !14vo cne otlt -IN $1,956 por t mi 
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and $2,417.50 per ton, respectively. The erroneous per ton figures, when
applied to the tonnage increases 
to be effected by the Project, led to a
finding that Project benefits would total $48 million. 
Other things being
equal (which they were not; 
see Section B below), Project benefits should
have been projected at $480 million, and the Project IRR, calculated as a
modest 11.9 percent, should have been shown as 119 percent. 
In other words,
though no one recognized the point at the time, AID was 
proposing one of the
 
most profitable projects of 
all time.
 

In calculating benefits derived from the Project to date, we have followed
the basic methodology of the PP up to the point of measuring yield
increases. 
Tentative estimates of dollar impact are included, but are not
to be taken too seriously, not only because of the PP fiasco discussed
above, but because with both fruit prices and the YR:dollar exchange rate
moving widely during the period under review, any measurement based on a per
ton estimate has to be essentially arbitrary.
 

In addition -o the basic methodology as followed by the PP, account has been
taken of the basic redirection of the Project towards tree production; 
a
tentative measurement has been made of the eventual benefits to be derived
from tree sales to date. Included in this category are sales of budwood to
MAF nurseries (which were contemplated in the PP).
 

B. Benefits to date
 

HITS has provided training to 
some 350 MAF personnel, many of them extension
 agents. 
However, considering the ineffectiveness of the Extension Service
itself (see Section 6--Extension--of the main report), the HITS effort in
this regard cannot logically be credited with any impact in terms of
increased fruit yields. 
All of the HITS impact appears to have derived from
the direct efforts of the HITS Extension Specialist in his production and
display of TV tapes; his demonstration plots and model farmer programs; his
direct work with citrus farmers in Marib; and his visits to 
some 200 farmers
outside of the demonstration areas each year. 
The TV effort, which has
resulted in four tapes displayed regularly since 1984, has been less
effective than it might have been, since it has not been supported by a
build up in MAF's own capability in this area, as 
assumed In the PP. 
 In all
areas, the Extension Specialist's efforts have been directed at growers of
deciduous 
fruits and tropical fruits excluding bananas; that is, all fruits
excluding grapes and bananas. 
 Further, given the long gestation period of
most fruits, his efforts are assumed to have impacted only on the 15,100
hectares of mature other-than-grape-and-banana trees estimated for 1982.
 

Assumptions:
 

(1) TV tapes: 
 As with the rest of the rural population, 80 percent of
fruit growers are assumed to have TV sets. 
 The percentage of those watching
the instructional tapes and 
following the instructions is assumed to have
increased in 
a 5-10-15-20 progression, so 
that by 1987, 50 percent of all
those with sets are assumed to have benefited positively from the tapes.
Finally, it is assumed that the 
farmers benefiting have been able to
increase their fruit yields by one-third (the yield increases could be
greater were 
it not for the extreme shortage of agricultural inputs).
calculation of increase In yield on 
The
 

"other fruits" (that is, excludinggrapes and bananas) from the TV effect is, therefore, as follows: 
.8 x .55 x 1/3 - .133. 
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(2) Demonstration plots and model farmers: 
 The HITS Extension Specialist
has established 10 demonstration plots, each managed by a model farmer, to
which neighboring farmers may come 
for informal instruction. Each plot and
model farmer are estimated to influence about 25 hectares of fruit growing
land. 
 Because of the direct nature of the contact, the influence on yield
is believed to be greater than that of TV, but owing to the shortage of ag
inputs, less than the 65 percent contemplated in the PP. 
For these
purposes, a 50 percent yield increase for affected formers is assumed. 
The
calculation of yield increase from this effect is 0.8 percent, as follows:
 
10 x 25/15,100 x .5 - .008. 

(3) Marib citrus growers: In December-January 1986-87, the Extension
Specialist conducted instruction sessions for 318 citrus farmers in the
Marib area. Assuming the farmeres had an average one hectare of mature
citrus trees, that half of them followed instructions, and that each farmer
could thereby increase his yield by one-third, the impact on all
other-than-grape-and-banana 
area would be 0.4 percent, as follows:
 
318/15,100 x 1/3 x .5
- .004. 

(4) Additional farm visits: 
 As with the citrus farmers, it is assumed that
the farmers have on an average one hectare of land, and that the visits
result in yield improvements of one-third. 
Assuming 500 visits frommid-1984 to mid-1987, the calculated improvements in "other" yield is 1.1percent: 500/15,00 x 1/3 - .011. 

(5) Summary of impact on yield, 
 Summarizing to this point, the Extension
Specialist's work is estimated to have resulted in a 15 percent increase in
other-than-grape-and-banana yelds, as 
follows:
 

TV tapes 
 13.3%
 
Demonstration plots and
 
model farmers 
 0.8%
 
Instruction to Marib
 
citrus growers 
 0.4%
 
Farm Visits 
 1.1%
 

Subtotal 
 15.6%
 
Less allowance for
 
duplication between TV and
 
other effects 
 - 0.6%
 

Net Impact 15.0%
 
Production of all mature fruit trees other than grapes and bananas in 1982
is estimated at 83,654 tons. 
 Other things remaining equal (which they
ieren't) production from HITS efforts would have increased 15 percent to
96,202 tons in 1987; and assuming no effect on 
grapes and bananas from HITS
efforts, production of all fruits would have risen from 213,558 tons in 1982
to 226,106 tons in 1987, an 
increase of 5.9 percent, or 1.15 percent p.a.
The PP had called for an increase from HITS efforts of 24.4 percent, or 4.5
 
percent p.a., 
during this period.
 

(6) Dollar value of yield increases
 
a. 
Project Paper revisited
As noted, the PP projected dollir benefits totaling $48 million in (1981
prices at 
the 1981 exchange rate) for the full seven-year Project period,
but in the process miscalculated by a factor of ten. 
 Other things being
equal, the calculated benefits should have been shown as $480 million.
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Apart from the miscalcultation, the PP based its calculations on a 1981
production base that seems to have been off the mark in terms of total area
and the division of area between grapes and other crops; and used inaccurate
fruit prices (since the PP used an arithmetic average of only a few fruits,
not including some of the more important ones such as dates, papaya and
mango). Based 
on our estimate of production in 1982, a weighted average of
fruit prices for 1983 (the first full year of Project operation), and the
average YR:dollar rate for that year (4.60), the amended PP projection of
benefits would be $278 million for the full project period; $118 million for
the 1983-87 portion (first five of the scheduled seven years).
 

If 1985 prices and the average 1985 exchange rate (7.11) are used, the
revised PP projections are: 
 $234 million for the full Project period; $93
million for 1983-87. 
The lower estimate based on 1985 prices reflects the
fact that devaluation of the Rial has been more rapid than the increases in
fruit prices. 
Table 6 provides a summary of the projected benefits, based
on PP assumptions with respect to production increases, and revised to
reflect 1985 prices and exchange rate.
 

b. Estimate of Proect Benefits

The estimate of actual Project benefits to date, based on 1985 prices and
exchange rate, and the estimated increase in yields effected by HITS, is
$21.5 million, which compares with the amended PP estimate of $93 million.

Annex Table 7 summarizes the finding.
 

C. Future Benefits from Tree and Budwood Sales
 

An estimated 50,100 trees will have been turned over to the MAF for
distribution from Al Irra and Jarouba stations by the end of FY87,
comprising varying quantities of mango, guava, papaya, sugar apple and
citrus. 4 
 If the MAF follows its usual tendencies, only 60 percent of
these trees will actually be sold to growers. 
Most of the budwood grown at
Al Irra has been used to bud seedlings grown at 
the Station. 
 Five thousand
apple cuttings were released to the Dhamar MAF nursery in FY86 and another
30,000 are expected to be released to MAF nurseries in FY87. Assuming an
average per tree yield of 14 kilos of fruit, an average price of $1.72 per
kilo (1985 prices and exchange rate), 
an average producing life of ten
years, and finally, that che effect of a budwood sale is to improve the
eventual yield of a seedling by 80 percent, HITS sales of trees and budwood
through FY87 will eventually--beginning in 198 9
--produce fruit with a retail
 
value of $11.2 million. 

Trees: 50,100 x .6 x 14 x 1.72 x 10 - $ 7.2 million 
Budwood: 35,000 x .6x .8 x 14 x 1.72 - 4.0 million 

TOTAL $11.2 million 

4H:TS personnel have been able to provide only rounded estimates of
past, let alone future, tree distribution. The 1987 estimate (13,000 trees)
is complicated by the presence of diseases of varying severity in 
a portion
of the present tree stock.
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D. Other Factors
 

Other HITS activities that have had, or will have, an economic impact are
varietal testing and the technical assistance provided large farmers by the
Extension Specialist/Citrus. 
The former is said to have resulted
specifically in the importation of 50,000-100,000 high-quality orange trees
(presumably, of a higher quality than would otherwise have been imported).
Doubtless there was a favorable impact here, but it cannot have been very
significant, and available data do not permit a benefit: cost analysis.
 

Except for bananas, with a gestation period of only a year, the techn!zal
assistance to large farmers has not yet resulted in any payoff. 
In a sense,
considering that the growers in question could, and undoubtedly would, have
paid for this assistance if HITS were not supplying it gratis, there will be
no net economic benefit. 
 The only benefit will be 
to the large growers
themselves. 
 The Evaluation Team has recommended the terxination of this
 
activity.
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TABLE 1 

TRENDS IN YIELD PER HECTARE OF MATURE FRUIT CROPS, 1982-86
 
(Percent changes in yield per hectare)
 

1984-85
 
1983 (per annum) 1986
 

A. Bananas:

1. Lack of inputs -1.0 
 -1.0 
 -1.0
2. ExtensionI 
 1.0 
 1.0

3. Net change p.a. 0 

1.0
 
06" 
 0
 

B. Grapes:
 
1. Lack of inputs -1.0 -1.0 
 -1.0
2. Extension2 
 0.5 
 0.5

3. Net Change p.a. 

0.5
 
-0.5 
 -0.5
 

C. Other Fruits:
 
1. Lack of inputs -1.0 -1.0 
 -1.0
 
2. Extension:
 

a. HITS 
 0 
 2.2 
 2.2
b. Other 
 0.5 
 0.5

3. Net change p.a. 1.7 

0.5
 
-0.5 
 2.7
 

iPrimarily Tihama Development Authority
 

2Various local devLlopment authorities
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TABLE 3
 

TREE PRODUCTION AND IMPORTS, 19e2-87
 

Imports
 

MAF Nursery 
 Private
 
Production 
 MAF Sector Total
 

1981-82 175,154 
 17,000 
 192,154
 

1982-83 452,189 10,100 
 402,289
 

1983-84 550,197 
 64,863 133,000 748,060
 

1984-85 1,419,396 190,000 20,500 
 1,629,896
 

1985-86 918,565 
 83,000 
 96,000 1,097,565
 

1986-87 1342,0001 154,0001 
 IOuCO2 1,598,000 

IMAF estimates 

2Estimate 	made for the purpose of area 
projection, Tqble 4.
 

Sources: 	 Enger, Fruit Horticulture Subsector Assessment
 
MAF
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TABLE 4
 

TREE DISTRIBUTION AND PLANTED AREA, 1982-86
 

Trees Available
For Distribution 
 Trees 
 Hectares Planted
 
(Table 3) Distributedl 
 to Fruit 2
 

1582 
 192,154 
 38,431 
 26,000
 
1983 
 462,289 
 184,915 
 26,500
 
1984 
 748,060 
 352,424 
 27,300
 
1985 
 1,629,896 
 982,038 
 29,800
 
1986 
 1,097,565 
 677,739 
 31,500
 
1987 
 1,598,000 
 978,800 
 32,200
 

1Based on Table 3 and assuming following percentages of available trees
actually distributed:
 

MAF Private Sector

1932 20%
 
1983 40% _

1984 
 40% 
 80%
1185 
 60% 
 80%
 
1986 
 60% 
 80%
 
1987 
 60% 
 80%
 

2Assumes an average of 400 trees per hectare. Findings from the Fruit
Growers' Survey suggest the actual number of trees per hectare may be closer
to 300. 
On the other hand, 
these projections do not
mortality rate of around 25%. 
take account of a tree
The two factors are assumed 
to be roughly
offsetting.
 

Sources: 
 Table 3 and Enger.
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Quantity
 
Marketed in
 

1986 (000 tons) 2 


Grapes 

Bananas 

Papayas 

Oranges 

Dates 

Apricots 

Mangoes 

Peaches 

Lemons 

Pomegranetes 

Figs 

Pears 


(68.4) 

(54.1) 

(39.2) 

(12.5) 

(10.8) 

(6.0) 

(2.7) 

( .5) 

( .3) 

( .1) 

( .1) 

( .1) 


Weighted averages:
 

All Fruits 

All except grapes 

All except grapes & bananas 


Percent Increases: 


All fruits 

Grapes 

Bananas 

All except grapes 

All except grapes & bananas 

Sana'a retail price index 


TABLE 5 

FRUIT PRICES, 1983-861 

(RIALS PER KILO) 

1983 1984 1985 1986 3 

24 21 23 15.15 
9 14 17 10.00 
7 12 8 17.30 
9 14 19 15.00 

10 10 9 9.70 
18 21 24 21.85 
19 23 23 27.41 
14 14 20 20.24 
17 19 28 8.42 
21 22 28 15.76 
-- 19 24 19.22 
20 27 26 24.50 

14.38 16.20 17.32 14.23 
9.16 13.59 14.24 13.73 
9.29 13.29 12.18 16.52 

1983-85 1985-86 1983-86 

20.4 -17.8 - 1.0 
- 4.2 -34.1 -20.9 
88.9 -41.2 11.1 
55.5 - 3.6 49.9 
31.1 35.6 77.8 
43.4 37.0 96.5 

lAverages of orices for 5 cities
 

2As estimated by Warren Enger, Fruit Horticulture Subsector
 
Assessment--Yemen Arab Republic, August 1986, p. 148
 

3Prices are for first half of 
1986, so are not strictly

comparable with those for previous ye:irs.
 

Sources: 	 Eager 
MAF 
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TABLE 6
 

PROJECT PAPER PROJECTION OF BENEFITS, AS AMENDED1
 

A. Production (000 tons)
 

1. 	Without HITS
 

Grapes Other Fruit 
 Total
 
1982 	 77.4 
 136.2 213.6
 
1987 105.5 154.8 
 260.3
 
1989 	 119.5 163.0 
 282.5
 

2. With HITS
 

1932 	 77.4 
 136.2 213.6
 
1987 118.0 181.2 299.2
 
1939 141.2 241.0 382.2
 

B. Calculation of Benefits
 

(1) 
Inc. in Prod. as 
Result of HITS 

(2) 
Ave. Prices Per 
Ton, 1985 () 

(3) 
Projected Benefit 
(t Millions) 

Grapes Other Grapes Other 2 Grapes Other Total 

1982-87 12.5 26.4 3,235 2,004 40.4 52.9 93.3 
1982-89 21.7 78.0 3,235 2,004 70.2 156.3 234.3 

1Dased on the production increases implied in Annex Table 24 of the PP,

applied to revised estimates of production in 1982.
 

2Average of 11 fruits weighted by Rial values of fruit marketed in 1986
(as estimated by Warren Enger), converted to dollars at YR 7.11 a US 1.00).
 

Sources: 4AF 
Warren Enger, Fruit Horticulture Sub-Sector Assessment--Yemen 
Arab ReuibLic, Aug, I9i6 

B-IS
 



-- 

TABLE 7
 

ESTIMATED ACTUAL PROJECT ZENFITS TO DATE
 

A. Production (Tons)
 

19821 

Grapes 77,404 
Bananas 52,500 
Other Fruit 83,654 

Total 213,558 

B. Calculation of Benefit
 

Inc. in tons 

Produced as a 

Result of HITS 


Grapes -0-

Banana -0-

Other Fruit 12,548 


Total 12,548 


% Inc. as Result
 
of HITS, 1982-87 


-0-

Negligible 


15.0 


5.9 


Retail Value
 
Per Ton 

(t 1985) 

-

1,713 3 


19872
 

77,404
 
52,500
 
96,202
 

226,106
 

Est. Benefit
 
( Millions)
 

-0
-0

21.5
 
21.5
 

1See Annex T4ble 2 

2 AsLumeJ only incrense3 in production affected by HITS 

312,180 R1.4i1 per ton (Tble 5) converted 4t YR 7.11 WUS 1.00. 
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TABLE 2 

FRUIT-MZOWING AREA, YIELD. AND PRODUCTION, 1982-86 

HECTAZES 
(000) 

YIELD PER HECTARE 
(TONS) 

PRODUCTION 
(000 TONS) 

A. O Area to 
Prodactlo Ia 1982 

Grapes %*nana. Other Total Grapes sanaass Other Total Crarea bananas Other Total 

1982 
1993 
1984 
1995 
1956 

7.4 
7.4 
7.4 
7.4 
7.4 

3.5 
3.5 
3.5 
3.5 
3.i 

15.1 
15.1 
15.1 
15.1 
15.1 

26.0 
26.0 
26.0 
26.0 
26.0 

10.46 
10.40 
10.35 
10.30 
10.25 

15.0 
15.0 
15.0 
15.0 
15.0 

5.54 
5.51 
5.60 
5.70 
5.85 

8.21 
8.16 
6.22 
8.26 
8.33 

77.4 
77.0 
76.6 
76.2 
75.9 

52.5 
52.5 
52.5 
52.5 
52.5 

83.7 
83. 
84.6 
86.1 
88.3 

213.6 
212.7 
213.7 
214.8 
216.7 

A. Oc Area 
plante . 1953-86 

1983-6 
(Proportion bearth8 
frutt in 1986) 

2.6 

(0.6) 

0.5 

(0.3) 

2.4 

(-0-) 

5.5 

(0.9) 

2.40 

(10.30) 

9.0 

(15.0) 

--

C--) 

1.94 

(11.87) 

6.2 

(6.2) 

4.5 

(4.5) 

-0-

(-0-) 

10.7 

(10.7) 

C. ,--i5ry 
1986 10.0 4.0 17.5 31.5 8.20 14.25 5.11 7.22 82.0 57.0 88.3 227.3 

0. Percent 
1982-86 

Inc. p.a.. 

a. o old area 
6. on total area 

-

7.8 
-

3.4 
-

3.8 
-

4.9 
(0.5) 
(5.9) 

(-0-) 
(1.3) 

1.4 
(2.0) 

(0.5) 
(3.2) 

(0.5) 
1.5 

(-0-) 
2.1 

1.4 
1.4 

0.4 
1.6 



ANNE c 

HORTICULTURE
 

FRUIT VARIETIES FOR TRIAL AL JAROUBA
 
Fruit Trees Growing at Al Jarouba When Project Transferred to HITS
 

in September l8
 

Four hundred mother trees of different varieties Gf citrus (sweet orange,
mandarin orange, grapefruit, lemon, lime and pummolo) budded on sour orange,
rough lemon, Volkamariana, Carrizo citrange, Troyer citrange and Cleopatra
mandarin rootstocks; approximately 30,000 citrus seedlings of different
varieties at different stages of growth; 112 banana plants (dwarf Cavendish,
Williams, Orinoco, rhino horn, and apple); 30 mango 
trees (Tommy Atkins,
Tymore, Zibda, and Hindi), and an unknown number of papaya and soursop trees.
 

Fruit Varieties Planted in 1986 at Al Jarouba
 
Mango 


Sap ote
 
Varieties 
 15 
 Varieties
Total Trees 118 2
 

Total Trees 
 20
 
Guava 


Tamarind
 
Varieties 
 5 
 Varieties
Total Trees 1
39 
 Total Trees 
 6
 

Avocado 

Banana3 

Varieties 
 7 
 Variety Known
Total Trees I54 
 Variety Mixed 
 3
 
Subtotal 
 238 


Subtotal 
 33
 

TOTAL TREES 
 271
 

Trees to Be Planted at Al Jarouba Early 1987 
AnanasComo"us (pineapple) 

5
4 Dole, 5 white sugarloaf, 4

5 Grandul 
 5
 

Annona nurcat) (noursop) 
 10
Annonareticuitto (custard apple) 
 10
Arbutus unedo 
Elfin King" 
 10
Asimina triobi 

2
Averrhoa 
 r.Imbo-

2
:Fhori lon0an ohal, 

5
 

Subtotal 
 53 
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Litchi Chinensis
 

Sweet Cliff 
 5
 
Kwai Mi 
Malpighia Glabra "Mancoa Sweet" 10 

5 
Brewster 10
 

Subtotal 
 30
 

Manilkara Zapota (sapota)
 

Chico sapote 
 10
 

Subtotal 
 10
 

Muss Sp. (banana)
 

Dwarf Cavendish 
 5
 
Enano Gigante 5
Ice Cream 
 5
 
Dwarf Jamaican Red 
 5
Lady Finger 
 5
 
Cuban Red 
 2
Grand Nain 
 5
 
Del Monte 
 3
 
Theobroma Cacao 
 3
 

Subtotal 
 38
 

Guava
 

Strawberry 
 25

Red seedling 
 25

Yellow seedling 
 25

Ice Cream bean scedling 
 25
 

Subtotal 
 100
 

Loquat
 

Advance 
 5

Big Jim 
 5
 
Benlehr 
 5

Golden Nugget 
 5

Champagne 
 5
 

Subtotal 
 25
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Macadamia
 

Beaumont 


Cate 

Passion fruit
 

Purple 

Yellow 


Pitanga cherry
 

Westree
 
Lolita 

Vermillion 

Lorver 


Tree tomato seedlings 


White sapote
 

Suebelle 

Sunrise 

Vernon 

Chestnut 

Ortega 

Gwin 

Pike 

Rainbow 

McDill 

Fisch 

Reinecke 

Commercial 

Molibu 

Vista 


5
 

5 
Subtotal 
 10
 

10
 
10
 

Subtotal 
 20
 

5
 

5
 
5
 

Subtotal 
 20
 

10
 

Subtotal 
 10
 

10
 
10
 
10
 
10
 
10
 
10
 
10
 
10
 
10
 
10 
10
 
10
 
10
 
10
 

Subtotal 
 140
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Avocado
 

Hass 
Pinkerton 
Gewenn 
Whitsell 
Bacon 
Zutano 
Reed 
Fuerte 
Susan 

5 
5 

5 
5 
5 
5 
5 
5 

Subtotal 45 

Black sapote 

Seedlings 
20 

Subtotal 20 

Capulin cherry 

Huachi Grande 
Werner 
Harriet 
Lomeli 

5 
5 
5 
5 

Subtotal 20 

Carob 
Sante Fe 10 

Subtotal 10 

Cherimoya 

White 
Bays 
Spain 
Booth 
Pierce 
Chaffey 
Thompson 
Fino de Jete 
Sabor 

5 
5 
5 
5 
5 
5 
5 
5 
5 

Subtotal 45 
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Atemoya
 

African Pride 

10
 

Gefner 

10
 

Subtotal 
 20
 

Ferjoa (pineapple guava)
 

Edenvale Supreme 

5
Edenvale Late 


Edenvale Improved Coolidge 5
5
 

Nazemetz 

5
Trask 

5
Triumph 

5
Maroth 

5
Pineapple Gem 
 5
Superba 

5
Coolidge 

5
 

Subtotal 
 50
 

TOTAL 
 666
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TREES NOW PLANTED A."AL IRRA 

There are a total of 1,508 trees at Al Irra. 
This includes all the bearing
and nonbearing 
trees but does not include a few trees at the far end of the
budwood block. 
In most cases there are 
only 3 or 4 trees in a row and no
records are being kept 
on these trees at present.
 

These include:
 

Cherry
 
Pomegranate
 
Fig 
Persimmon
 
Mulberry
 

The following list does not include rootstocks or nursery trees.
 

Apples
 

Dorsett Golden 95Anna 211
Ein Shemer 16
Winter Banana 
 99

Rome 


30

Golden Delicious 
 64
Granny Smith 
 31
 
Red Delicious 
 22
Spur Red Delicious 
 20
 
Idared 


70
Jonathan 

26


Gala 20
Tropical Beauty 
 9

Spartan 20
British Varieties 
 9
 

TOTAL 
 742
 

Pears
 

Florida Home 
 10

Hood 


5
Le Conte 
 30

Orient Pear 1520th Century 10
Fanstil 


10

Keiffer 

10
 

TOTAL 
 90
 

C-6
 



Peaches 

Florida Red 

Florida Beauty 

Florida Prince 

Florida Sun 
Florida Gold 

Florida King 
Early Elberta 

Red Wing 

Autumn Gold 

Desert Gold 

Early Grand 

Four Star Daily News 
Florida Belle 


TOTAL 


Apricots
 

Maycot 

Gold Kist 

Nugget 

Royal Rosa 

Castle Brite 

Kathy 

Mesa #2 


TOTAL 


Nectarines
 

Sunred 

Sunripe 


TOTAL 

Plums
 

Santa Rosa 

Yellow Plus 3-4 

Red Plum 8-1 

British Varieties 


TOTAL 


32
 
56
 
58
 
40 
43
 
43 
5
 
5 
3
 
17
 
10
 
18 
16
 

346
 

32
 
10
 
4
 
3
 
18
 
10
 
10
 

87
 

38 
10
 

48 

73
 
27
 
47
 
3
 

150
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Cherry 

Stella 7 
Bing 4 

TOTAL 11 

Prune 

Sugar Prune 7
 

TOTAL 7 

Almond 

Price 6
 
Non Pareil 11 
Karmel 10 

TOTAL 27 
GRAND TOTAL 1,556
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VARIETY 


Citrus 


Mango 

Guava 

Banana 

Papaya 

Anona 

Dates 

Olives 

Pineapple 

Tamarind 


TOTAL 


VARIETY 


Kakiri 

Grapes 

Peach 

Apricot 

Walnut 

Almonds 

Plums 

Apples 

Pears 

Pistachio 

Mulberry 

Quince 

Pomegranate 

Figs 


TOTAL 


YEAR TOTAL 


MAF PLANNED TREE DISTRIBUTION IN 1987
 

Estimated Tree Requirements for
 
Third Five-Year Plan
 

Tropical and Subtropical Trees
 

1987 
 1991
 

85,000 
 220,000
 
50,000 
 120,000

75,000 
 120,000

40,000 
 60,000

50,000 
 110,000

35,000 
 110,000

15,000 
 110,000

1,000 
 10,000
 
2,000 
 10,000
 

? 
 10,000

5,000 
 25,000
 

358,000 
 905,000
 

Deciduous Trees
 

1987 


A Few
 
80,000 

90,000 

55,000 

20,000 

30,000 

30,000 

50,000 

20,000 

10,000 

10,000 

25,000 


100,000 

50000. 


570,000 


928,000 


1991
 

120,000
 
155,000
 
55,000
 
20,000
 
65,000
 
50,000
 
60,000
 
25,000
 
25,000
 
10,000
 
30,000
 

125,000
 
60,000
 

800,000
 

1,705,000
 

Total for all varieties for the 5-year period is 7,029,000.
 

Total estimated for next 5-year period is 7,029,000.
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ANNEX D
 

EXTENSION
 

HITS TRAINING SCHEDULE
 

LOCATION DATES 

NUMBER OF 
OF 

STUDENTS MAN-DAYS TOPIC 

Al Jarouba 
Al Irra 
Al Jarouba 
Al Irra 
A] Irra 
Al Jarouba 
Al Irra 
Al Jarouba 
Al Irra 
Al Irra 
Al Jarouba 
Al Irra 
Al Jarouba(PP) 
Al Irra 
Al Jarouba 
Al Irra 
Al Irra(PP) 
Al Jarouba 

11/5-11/21 '83 
12/10-12/14 '83 
7/24-7/25 '84 

7(month)'84 
11/24-12/4 '84 
12/8-12/24 '84 
4/6-4/18 '85 
4/27-5/9 '85 

5/18-7/12 '85 
6/29-7/29 '85 

10/5-10/24 '85 
11/16-12/5 '85 

1/8/86 '86 
3/22-4/3 '86 
4/19-5/1 '86 
5/31-6/3 '86 

9/11 '86 
10/25-10/29 '86 

37 
20 
25 
4 

17 
25 
16 
17 
12 
29 
22 
24 
28 
14 
18 
9 

22 
11 

629 
100 
50 

840 
204 
400 
192 
204 
552 
696 
396 
432 
28 

168 
216 
36 
22 
55 

Tropical/Sub-Fruits 
Tree Distribution 
Nursery Management 
Internship 
Cultural Practices 
Cultural Practices 
Cultural Practices 
Cultural Practices 
Propagation 
Nursery Management 
Cultural Practices 
Cultural Practices 
Canker Eradication 
Nursery Management 
Orchard Planning 
Pistachio Budding 
Crown Gall 
Mango Grafting 

Al Irra 
Al Jarouba 
Marib 

Subtotal 
Subtotal 
Subtotal 

167 
183 

2,242 
1,978 

318 

TOTAL 669 4,618 

NUMBFR OF GRADUATES FROM MAF/NES SCHOOL, SANA'A 

1974 
1975 

14 
47 

1976 64 
1977 
1978 

51 
47 

1979 
1980 

46 
24 

1981 
1982 
1983 

48 
50 
49 

1984 
1985 
1986 

37 
40 
40 

TOTAL 5371 

The curriculum is comprehennive and In completely detailed in the report by
 
Thomas B. Steve'nnon, A1rfcultural Extension Sorvtcen in Yemen, 1982. Thetrai1ning In to pr-11)are, vllljg(? and province extentilon .jgents.. 

1 253 remain In NES 
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COURSE DESCRIPTION 

1-2 week course in basics 

of fruit production and
 
plant protection.
 

Practical horticulture 

skills. 


Basic skills for effective 

nursery production and 

management.
 

Demonstratton/training 

classes in propagation, and 

pest identification and 

control at existing nurs-

eries by trained extension
 
agents. 

Farmers trained by trained 

extension agents, agricul-

tural technicians and nurs
erymen and medii.
 

6-9 month internship at 

either of the Improvement 

and training stations in 

fruit production, nursery
 
management, and plait
 
protection.
 

ANNEX E
 
TRAIING
 

TRAINING IN YEMEN 

TOTAL EXPECTED TO 
BE TRAINED TOTAL TRAINED 

PER PROJECT PAPER TO DATE 

200-250 extension agents. 	 139
 

200 agr-technicians. 207
 
20-25 graduates of 3] from
 
Ibb and Surdud. Ibb school.
 

10 nurserymen of govern- 14
 
ment nurseries.
 

Not stated. 	 3 training
 
courses and
 
farmers'
 
meetings.
 

Not stated. 	 About 500
 
farmers.
 

20 horticultural 
 4 
specialists (5 per
 
7ear).
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TRAINING OUTSIDE OF YEMEN
 

The project paper has stated the following people will be trained for
 
HITS:
 

Degrees
 

Horticulture 5 B.S.; 1 M.S.; 1 Ph.D.
 
Plant Protection 3 B.S.; 1 M.S.; 1 Ph.D.
 

Short Courses
 

Horticulture 3 per 6 months each
 
Plant Protection 5 per 6 months each
 

The following training has been finished:
 

Those outside Yemen under university training:
 

Horticulture 
Plant Protection 

1 Ph.D. OSU 
1 M.S. Cairo 

Short Courses 

Horticulture 
Plant Protcction 

1 
2 

Those in YALI learning English for HITS
 

Horticulture 2 M.S.--ready to go (500 TOEFL)

Horticulture 4 B.S.--one 471 TOEFL at YALI, 2 years;
 

one 463 TOEFL at YALI, 2 years;
 
two just starting. 
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N'JRATIVE SULMARY 


0Coal: To increase rural 

incomes In the TAX throue, 


agriculture develo-aezt. 


Subjopa: To increase the 

quaantity, quality. and di-

verslty of fruits pro!uced 

in the TAX. 


iroject Purpse: To inati-

tutiocalize wIdthin the MAP 


an espanded capacity to sup-prt tncreasei fruit produc-


t.o through estenalon, 

plant protection, and the 

delivery of disease-free 

stck of Improvej fruIt 

varieties to the fruit sub-

sector, 


HITS LOGFRAME
 

AGRICULTURAL DEVELOPMENT SUPPORT PROCRAM (279-0052)
 
Horticulture Improvement and Training Subproject (HITS)
 

OBJECTIVELY
 
VERIFIABLE INDICATORS 


Sg
 
(I) Increase in number the 


new fruit growers anJd expan-

stun of production by exist-

Ing growers. 


(2) Increase in tree survival 

rates, 

(3) Improved vigor and yield 

of trees, 


(4) Increased demand for 

stock by nurseries. 


Purpose (End of Project 

Status): 


improvement stations provi-
(I Operational horticulture 


ding 50,000 buds to nurse-

ries annually and developing 

improved varieties, 

(2) Functional KAF plant pro-

tection program monitoring 

nurseries to ensure produc-

tion and sales of Insect/ 

disease-free trees to 

farmers. 


(3) Functional extension
 

program servicing farmers
 
for expanding fruit produc
tion.
 

(4) Increased sales of nurs
ery stock to farmers.
 

MEANS OF VERIFICATION 


(1) Evaluation of sample of 


fruit growers over the life 

of the project. 


IMPORTANT ASSUMPTIONS
 

(1) YARG mintains appropriate
 

fruit pricing policy.
 
(2) Fruit production remains Im

(2) Review of nursery records. portant economic activity In the
 
(3) Review of fruit Import/ 

export data. 


Purpose: 

( Review of records at 


horticulture Improvement
stations and nurseries. 


(2) Evaluation of PPD. 

(3) Evaluation of sample 

of fruit growers, 

(4) Review of records of 

extension .gents. 

(5) Evdluation of extension 

Information produced; review
 
of records regarding dis
trilbution of inforation.
 

TAR.
 
(3) Farmers willing to allocate
 
more land to fruit production
 
and have access to requisite
 
capital and other inputs.
 
(4) Marketing channels will ex
pand to handle increased popu

lation.
 

Purpoe:
 
(I) YARG remains comitted to 

(2) Trained persons remain em-
increasing fruit production. CA
 

played In respective positions.
 
(3) YARG remains comitted to 
enforcing plant protection laws. 
(4) Farmers willing to adopt Is
proved farm practices and fruit 
varieties. 



NARRATIVE SUMMARY 

outPuts: 

(I) 	Establishment of horti-

culture training and in-


provement station. 

(2) EspAnded plant protec-

tion department trained In 

plant protection methods. 


(3) Trained extension 

agezts, horticulture ape-


c!.lists, horticulture
 
technicians, agricultural
 

Irspectors. a-I nurserymen.
 
(4) Expanied horticulture
 
Infcrumatlon proJuction and
 
iiatrbution prcgram for
 

firwers. nurser men. and
 
private horticulture input
 
s ppllers.
 

lauta: 

.SAID 

(TY Technical assistance 


(2) 	Participant training 

(3) 	rommodities 


(4) 	Cccstruction building
 
(5) 	Other costs
 

TARC 
(6Caunterprts
 
(7) 	Participants 

(8) 	Land for project sites
 

(M) 	Construction (road)
 
(10) Local labor
 

HITS LOGFRAME
 
(Continued)
 

O&JECTIVELY 
VERIFICABLE INDICATORS MEANS OF VERIFICATION 

Magnitude of Outputs: Outputs: 

(1) Two stations (1) Review of MAF records. 

() One department (2) Physical Inspection. 


(3) 	250 estension agents (3) Evaluation of station 

200 specialists records. 

10 technicians 

5 inspectors 


IG nurserymen 

(4) 	Three programs
 

level of Inputs: Inputs: 


USAID
 
(1) 	USAID/YARG records 


(2) Drawdown on CID work-

14 Million plan budgets 


TAR. 

$4 million
 

IMPORTANT ASSUMPTIONS
 

Ot t_
 
Appropriate persons will be 

available for training and In a 
timely manner. 
(2) Improved varieties can be
 
adoptable in the TAR.
 
(3) Timely provision of con

struction/engineering services.
 

Inputs:
 

(1) 	YARG identifies counterparts
 
(2) 	Timely availabilaity of
 

funds/TDY support
 



PLARATIVE SLWAy 


Coal: To increase rural 
incmes In the TAR through 
agric1ture develo;Abent. 

Subtoial: To lncreaze the 

quantity. quality. an] di-

versity of fruits produced 

ts the YAR. 


Project Purpose: To Inst 
tutionalize within the MAP 

ft• saoexpanded capacity to $up-a port increase-d fruit produc-
tins through extension, 
plant protection. aI the 

delivery of lisease-free 

stock of Imprcved fruit 

varieties to tle fruit sub-

sector. 

(Z) To strengthen the ca-

pacIty of tt.e ARlA to con-
!ut an appliel hort cul-
tiral research program to 
generate inforration on 

suitable varieties anJ -ul-

tural practices needed ty 

t:e MAY ani tbe private 

sector. 


AGRICULTURAL DETLOPMIT SUPPORT PROGRAM (279-0052)

Horticulture Improvement and Training Subproject (HITS)
 

OFJECTIVELY
 
WERIFIABLE IDICATORS 
 MEANS OF VERIFICATION 

Sut a: 
 Coal:
 
I Increase In number the (lSurvey data from 


new fruit growers and expan-
 a) farmers participating In

sion of production by exist-
 HITS training activities and 

growers. 
 b) farmers living near demon-

(2) Increase in the planting stration fields. 

of improved fruit tree va-
 (2) Review uf MAP nursery

rietles and use of improved records, 

cultural practices. 


(3) Increase in the provision

and/or Importation of suitable 

varieties of budwood and root-

stock to PAP nurseries. 


Purpose (End of Project Pr o e: 

Status): 
 (1) Review records of HITS 

TT-perational horticulture 
 stations and MAP nurseries,
stations providing budwood 
 and ARA records of applied


and rootstock to AF nours- research activities, 

eries and an ongoing program (2) Evaluation of Plant Pro-

of applied horticultural re-
 tection Directorate activi-

search conducted by ARA at ties. 

Loth stations. 
 (3) Survey data from a) farm-
(2) Functional MAP plant 
 era participating In HITS 

protection program monito-
 training activities and b)

ring Importation of trees farmers living near demon-

and KAF nursery production stration fields. 

and coordinating with other 
 (4) Review of extension In-

organizations and projects 
 formation produced and dis-

involved with plant pro-
 seminated.
 
tection.
 
(3) Espanded traditional and
 
mass media horticulture ex
tension activities.
 
(4) Increased sales of nurs
ery stock to farmers.
 

IHPORTANT ASSUMPTIONS
 

(1) YARG maintains appropriate
 
fruit pricing policy.
 
(2) Fruit production remains t
portant economic activity in the
 
TAR.
 
(3) Farmers allocate sore land
 
to fruit production and have
 
adequate water supply for new
 
plantings.
 
(4) Marketing channels will ex
pond to handle Increased popu
lation.
 

Pr_o N: 
(1) Y G remains comitted to
 

increasing fruit production.

(2) NAP and ARA are able to
 
provide qualified staff already
 
trained.
 
(3) YTAG develops commitment to
 
enforcing plant protection rtgu
lations.
 
(4) Information on suitable im
proved varieties and cultural
 
practices attuned to 
the condi
tions of small and medium farm
ers becomes available in pack
ages farmers can use and adopt.
 



RFCOKC(E'DED LOCFRAME 

(Continued) 

OhJFCTIVELY 
NARRATIVE SUMMARY VERIFICABLE I.NfICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

otu: ,hlap de f mtu:Outputs: Out!: 
(I5 Fstabllshaent of horti-
culture training and Im-

(IVY o stations 
(2) One department 

(1) Station records. 
(2) Physical inspection, 

(l) MAF and ARA staff are made 
available for training and farm

provement station. 
(2) Ezpandel plant protec-

(3) 350 extension agents 
60 nurserymen 

(3) Project records. ers are Interestet. in attending 
field days and other training. 

tion dep.rtment trained In 
plant protectan methods. 

30 plant protection staff 
1000 farmers 

(2) Improved varieties can be 
adoptable in the YAK. 

(3) Training for KAY eaten-
sion agents, plant protec-

(4) A set of 6 videotapes 
demonstrating proper hortlcul-

(3) Timely provision of con
struct*lon/engineerlng services. 

t'.cn staff. nurserymen. aol tural practices and shown 
fArsers in Improved horti- annually on television at the 
cultural practices. appropriate time of year. 
(4) Espanied horticulture (5) Not limited. 
Inforzation production and (6) minimum of 25. 
t1strIbution program for 
far ers, nurserymen, awl 
private horticulture Input 
supp!iera. 
(5) Inforamrion based on 
applieI horticultural re
seprch concerning suitable 
vArletiem anI improved cul
tural practices. 

Inputs: Level of Inputs: Inputs: Inputs: 
USAID USAID 
TT-Technical assistance 
(2) Participnt training 
(3) Commodities Si' Million 

(1) USAID/YARG records 
(2) Drawdown on CID work-

plan budgets 

(I) YAR Identifies counterparts 
(2) Timely availabilatty of 

funds/TDY support 
(4) Cna.truction building 
(5) Ctlher ccsts 

YAG YARG 
T "-Counterperts 
(7) Participants $4 million 
(8) Land for project altes 
(1) Construction (road) 

(10) Local labor 



ANNEX G
 
INDIVIDUALS INTERVIEWED
 

MAF
 

Moqbil ui Moqbil Deputy Minister, MAF
 
Husain Al Wajei Extension Agent, MAP
 
Abdullah Ahmed Abdullah Extension Agent, MAF
 
Muh'd Al Ala'wa Counterpart, HITS Extension Specialist
 
Ahmed Muh'd Kamel Agriculure Technician Extension
 
Zaid A Rahman Head, Pest Management PPD
 
Abbas A Mugni Plant Quarantine PPD
 
Ahmad Hassan Chemical Supplies (GTZ), MAF
 
Moh'd Al Irriany Director, National Extension Service
 
Jamil Ahmed* Assistant, Horticulture, AAD, MAF
 
Moh'd Sharaf Al-Din* General Co-Manager Title XII Program
 

(ADSP nominee)
 
Moh'd Al Ghashm* Director, Plant Protection Directorate, MAF
 
Ahmed Taleb* Director, Agricultural Affairs Directorate,
 

MAF
 
Abdul Hafiz Karhash* MAF Assistant
 
Ali Al Ashmori Deputy Assistant, MAF
 
Lutf Al Ansi* Director of Planning and Statistics, MAF
 
Mohamed Al Haidiri Department of Planning and Statistics,
 

MAF
 
Abdul Malek Alhon Department of Planning and Statistics,
 

MAF
 
Yahay Shouga* General Director, Agricultural Office
 

Sana'a, and Head of Tree Distribution
 
Committee
 

Mohamed Farah Manager, Ibb Nursery
 
Mansour El Awdy Manager, Warazan Nursery
 
Manafaque Saad Extension Agent, Marib
 
A. Lt Sabrah Economic Counterpart
 
Al Someiry Surdud Farm Manager
 
Tallal Yemeni General Director, Agricultural Office,
 

Hodeidah
 
Salah M. Matter Co-Manager of Al Jarouba farm
 
All Abdulmalik Alaki General Director, Agricultural Office
 

Dhamar
 
Salek Hamzah Sana'a Agricultural Office, Extension
 
Abdulla Aboull Rahman Head of Communications, Extension
 

Directorate
 
Madam Hayad Head of Training, Extension Directorate
 
All Masoud German Plant Protection Project
 

*Interviewed more than one time.
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USAID
 

John Rifenbark* 

Keith Morris* 

Tony Portman* 

Edward Hirabayashi* 

Michael Lukomski* 

John Swanson* 

Ray Renfro 

Mark Krasczkiewiaz 


HITS
 

Robert Tullock* 

Mayser Z. Al Abushi* 

A.A. Cook* 

Ray Lockard* 

John Lindeman* 

Robert Verloop* 

Ahmad Askari* 

Gary Baltzer* 


CID/ADSP/FOA/Ibb
 

Royal Brooks 

Darryl Kuhnle* 

Carlos Rosencrans 

Amir Badiei* 

Victor Amman 


MINISTRY OF EDUCATION
 

Nasser Al Aulagi* 

Omar A.G. Ali Arifi 


Moh'd Ismail Jama 


Eng. Omar Abdul Jabar 


Ali Kassam 


USAID Project Manager
 
British Fruit R&D Station, Dhamar
 
British Fruit R&D Station, Dhamar
 
USAID Special Assistant to Director
 
Acting Director, USAID
 
Agriculture Development Officer, USAID
 
Agriculture Economist, USAID/Yemen
 
Regional Program Economist, USAID/Jordan
 

Team Leader, HITS
 
Extension Specialist, HITS
 
Plant Pathologist, HITS
 
Fruit Research, HITS
 
Manager, Al Irra, HITS
 
Manager, Al Jarouba, HITS
 
Entomologist, HITS
 
Private Enterprise Specialist, HITS
 

CID, Faculty of Agriculture
 
Information Transfer Specialist, CORE
 
Farm Manager, Ibb/Ibb/CID
 
Team Leader, CORE
 
Agricultural Planning Advisor, ADSP,
 

CORE
 

Dean, Faculty of Agriculture
 
Teacher, Surdud Agricultural Secondary
 

Institute
 
Teacher, Surdud Agricultural Secondary
 

Institute
 
Head, Surdud Agricultural Secondary
 

Institute
 
Co-Manager, Ibb Agricultural Secondary
 
Institute
 

*Interviewed more than one time.
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LOCAL DEVELOPMENT AUTHORITIES
 

Abdul M. Al Haseim Kheiri 


Moh'd Chemli 


Ghazi N. Mohamed 

Al Hussayneab 

Sulaimen A. Awazi 

Mohamed al Nuweira 


Yousef El Mahia 

Ahmed Mansour 

Dr. Shahata 

Mr. A. Saif 

M.A. Nagi 


AGRICULTURAL RESEARCH AUTHORITY
 

Abdul N. Ahmed 

Abdul R. Sallam 

Abdulla Heioub 

Abdulrahman M. Bamatiaf 


Abdul Elalin Sayed 

Ahmed Zubaidi 

Dr. Ismail Maharrem 

Mr. Abdullah Munslied 

Dr. Ahmad Awad 

Algheri A. Abdulhaq 


YARG
 

Anwar Al Harazi 

Anam Ghaleb 

Mahmoud Shafei 


Director, Agriculture Department,
 
Hodeidah FOA, TDA
 

Manager, Extension Training Project,
 

FOA, TDA, Hodeidah
 
Project Manager, SURDP, Taiz
 
Tihama Development F.rm
 
Head, Livestock Section, TDA
 
Sana'a Agricultural Directorate,
 

Statistical Chief CHRDP 
Horticulturist, SURDP
 
Assistant Director, SURDP
 
Plant Protection, TDA
 
Plant Protection, CHRDP
 
Plant Protection, SURDP
 

Director, ARA/TDA Station, Hodeidah
 
Director General, ARA, Taiz
 
Communication Specialist, FOA/ARA, Taiz
 
Research Specialist, Soils and
 

Irrigation, ARA, Tihama
 
ARA FAO Specialist
 
Plant Protection, ARA
 
Entomology, ARA
 
Pesticides, ARA
 
Plant Pathology, ARA
 
ARA Farm, Surdud
 

CPO Director General of Projects & Loans
 
Director General, NIPA
 
Advisor to the CPO
 

*Interviewed more than one time.
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OTHERS
 

Mike Allen 

Karl Drobnic 

Mark Liberman 

Saif Abdul 

No Name 

Faysal Sharif 

Eckardt Poellehn 


Muh'd Hamed Al Hamdani 

Abdullah Muh'd Al Yazidi 

Sadek Ahmed Wahlias 

Amin Kassem Sultan 


Ali Hassan Saad 

Dr. Hassan Abu Zaed 

Dr. Link 

Ahmed Al Bushary 

Dr. George Stino 


Moh. Desouki 


Adly Akman Halim 


Transcentury, Sana'a
 
Head, YALI English Training
 
Transcencury, Hodeidah
 
Mango Farmer outside of Taiz
 
Mixed Fruit Farm outside of Taiz
 
Private Consultant
 
Pesticide Expert, German Plant
 
Protection Project
 

Farmer near Sana'a
 
Farmer near Sana'a
 
Farmer in Artel
 
Fruit Grower (also Advisor to the
 

Central Bank)
 
Farmer, Sana'a area
 
Team Leader, World Bank
 
General Director of German Project
 
Farmer
 
Head, Department of Horticulture, Cairo
 

University, Cairo, Egypt
 
Head, Egyptian International Centre for
 
Agriculture, Dhoki, Egypt
 

Program Director, Egyptian
 
International Centre for Agriculture,
 

Dhoki, Egypt
 

*Interviewed more than one time.
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