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1. SUtvI·1ARY 

A. Overview 

1. Recommendation 

Authorization of a grant of $26.6 million to the Yemen Arab 
Republic Government (YARG) for implementation of the Faculty of Agriculture 
(FaA) SUbproject under the Title XII Agricultural Development Support Program 
(ADS?). The project \'1111 provide technical assistance, training, 
instructional farm development, and limited commodity support for a new 
faculty and architectural and engineering (A/E) services for the design and 
construction supervision of the faculty building. 

2. Duration 

Eleven (11) years (FY 84 through FY94). 

..3. Purpose 

To support the establishment within the University of Sanaa 
(UOS) of Yemen1s first FaA which will be responsive to the Yemen Arab 
Republic's (YAR) agricultural development needs, is supportive of private and 
pUblic sector development, and has appropriate linkages to the agricultural 
sector1s production and institutional structure. 

4. Justification 

a. Agriculture is the largest sector of the YAR's economy. 
Tradi tional agricul tural practices prevail and agricul tural 
productivity in real terms is very low. Lack of a trained Yemeni 
labor force in agriculture and the resulting 10\'1 labor 
productivity are major constraints for the agricultural sector. 

b. The Agricultural Sector Assessment (ASA) concluded that 
the highest United States Agency for International Development 
(USAID) priority in agriculture should be assistance to education, 
emphasizing (in order of priority) B.S. level and secondary school 
level agricultural education. 

c. The estimated demand for an agricul ture labor force in 
the publ ic and mixed sector and trai ned to the bachelor degree 
level is 1.54U persons through 1991 according to the YARG manpower 
study used in preparing the Second Five Year Plan (SFYP). The 
most efficient manner of meeting this long-range d~land for 
B.S.-trained agriculturalists is to develop an indigenous FaA at 
the UOS with Yemeni professors. 



d. The United States Government,. through USAID, is a world 
leader in establishing agricultural colleges and universities in 
developing countries. The Consortium for International 
De~elopment (CID), the contractor for the Agricultural Development 
Support Program in Yemen, is composed of 11 U.S. agricultural 
lJ.ni versi ties, and has a c011parati ve advantage in the development 
of an FOA at the UOS. 

e. Agricultural production in the YAR is expected to 
increase when there are strong agricultural re.search, extension, 
and education/training institutions which are linked in a 
supportive triangular arrangement. Such coordination and mutual 
support depends on the existence of these three institutions in 
Yemen. One side of this supporting arrangement is missing as long 
as education at the post-secondary level is bei ng done out~,ide 
Yemen in numerous countries and institutions. Establishing an rOA 
in Yemen will provide the higher education side of the triangua'iar 
arrangement and will also assist in the coordination with the 
other two sides through short-term and in-service training and 
through research by faculty members. 

5. Method of Implementation 

The proposed FOA Subproject will be implemented as an 
acti vity under the ADSP and wi 11 be accompl i shed via three overall contracts. 
Fi rst, a contract amendment wi 11 be negoti ated to the ADSP contrclct between 
USAID and CID for eID to prOVide technical assistance, cormnodity procurement, 
participant training, funds with which to develop the instructional farm, and 
overall subproject admi ni strati on (i nc1udi ng adequate campus backstoppi n9). 
Second, USAID will negotiate a contract to provide AlE design and construction 
supervision services for the faculty buildings a"d the buildings. Finally, 
the YARG will negotiate an agreement with another donor (most likely the Saudi 
Fund) to prOVide the financial resources with which to construct the faculty 
buildings. Implementation details are further elaborated in Annexes Mand O. 

CID will work closely with the U.S. A/E firm in an advisory role 
as desi gn spec ifications for buil di ngs are developed. For the instructional 
farm, CID ~vi11 develop the layout and design specifications and supervise the 
construction activities. For the faculty buildings, CID will provide 
on-campus consultation to the architects and engineers as design 
specifications are developed. 

United States Agency for International Development/Yemen Arab 
Repub1i c (USAID/Y) wi 11 provi de general monitori ng of the SUbproject through 
its Agricul tural Development Office, which has broad responsibility for ADSP 
activities, and its "\ission Engineer. In-country CID activities ~/il1 be 
coordi nated through the CID/Sanaa Office and the Core SUbproject. CID has 
identified Oregon State University (OSU) as the lead university for the design 
and implementation of this proposed subproject. 
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6. Life-of-Project Costs 

Table 1 sunmarizes the life-of-project obligations for the 
FDA Subproject. USAID funding for an ll-year period will be used to train 29 
prospective Yemeni facul ty members to the Ph.D. level in the United States; 
establish an instructional farm on the FaA campus as an integral part of the 
curriculum; provide four professors to fill positions until Yeneni staff 
complete their training; provide train~ng and advisory assistance for the 
Yemeni dean, 1ibrarian, English as a Second Language (ESL )/technical
agricultural specialist, and instructional farm manager; purchase limited 
laboratory equipment; design the classroom/office building; and supervise 
construction of the same. 

YARG is providing the land, Yemeni staff and salaries, and 
operating costs. YARG is seeking loan financing from another Arab country for 
construction of the classroom/office bUildings. 

7. Exchange Rate (10/ij3) 

$1.00 = Yemen1 Rials (YR) 4.687 YR 1.00 =$0.213 

8. Environmental Recommendation 

A negative determination was approved on July 8, 1983 (see 
Annex C). 

B. Subproject Identification Document (SPID) and Other Design Issues 

The major issue in the desi gn and development of the subproject
has been the YARGls ability to locate financial resources with which to 
construct a facul ty buil ding and to assume the increasing recurrent costs 
inherent in an i nsti tution-buil di ng process such as thi s SUbproject 
represents. Both of these questions were discussed at length in a recent 
meeting by representatives of the Central Planning Organization (CPO), UOS 
officials, representatives of the Ministry of Agriculture and Fisheries (~~) 
and Ministry of Education (MOE), USAID/Y administrators, CID/Yemen, and 
members of the SUbproject Paper (SPP) Team. At the November 1983 meeting, CPO 
admi ni strators announced that funds for construction of the facu1 ty buil di ng
($23.1 million) now appear to be assured by the Saudi Fund, thus removing the 
major barrier to implementation of this SUbproject. (See letter from Anwar 
Rizq A1-Harazi and Fathi Salem Ali dated January 7, 1984, Annex 0). 
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TABLE 1 

ILLUSTRATIVE LIFE OF SUBPROJECT OBLIGATIONS (FY 84-94)
 

OTHER 

COMPONENT USAID 
GRANT YARG DONOR 

PARALLEL 
ESTIMATEI 

TOTAL 
FUNDING 

I 
Land - 12,400 - 12,400 

Technical Assistance (Personnel) 8,063 7,964 - 16,027 I 
I 

I 
Training 5,914 - - 5,914 ! 

Instructional Farm 1,947 - - 1,947 

I Classroom/Office Buildings 
Design & Construction 

Supervision 1,703 - - 1,703 

Construction - - 22,000 22,000 
I 

I Commodity Support 1,467 - - 1,467 

I Other Direct Costs 1,800 2,708 - 4,508 
• 

contingency and Inflation 5,754 8,500 1,100 15,354 

TCJrALS 26,648 31,571 23,100 81,318 
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The questi on of the assumpti on of recurrent costs of the FOA is 
more difficult to assess at this point, but is brought to realistic 
com;lusions in Annex H. For instance, given the UOS' record during a decade 
of rapid institutional grO\'Jth, it is realistic to assume it will sustain the 
FOAls bUdgetary needs through the subproject implementation phase and beyond. 

The Unitl:::J States Agency for International Developr:1ent/Washington 
D.C. (USAID/W) review of the SPID was summarized in the U.S. State Department 
cable #22024, July 20, 1983, (see Annex A). A number of issues were raised in 
the telex that required additional analysis in the SPP. The SPP design team 
has addressed each of the issues by stating the issue verbatum from the cable. 
and indicating how the team responsded in developing the SPP: 

1. Past Experiences and Lessons Learned 

A summary of key lessons learned from past experiences and 
the sections of the SPP in which past experiences \'Iere considered are shown in 
T~.ble 2. 

2. Role of Women 

Issue: Serious thought must be given to attracting and 
hiring women into~project at an early date. This is especially true since 
a large number of Yemeni men have left agricul ture to seek hi gher incomes in 
Saudi Arabi a and the Gulf States and women have taken thei r places on the 
fann. The curricul urn that is to be d.2si gned for the facul ty shaul d encourage 
women to enroll from the onset, in c~urses that will accelerate their study of 
the agricultural sciences. This is particularly relevant since women, at this 
time, comprise almost a majority of the students at the UOS. In addition, 
there does not appear to be any reason why specific C01P"ses designed for women 
in home economics and nutrition could not also be included. These issues 
should be considered in the social analysis section of the SPP. 

Response: The social soundness analysis in the SPP (Annex F) 
answers the issues on rol es of women in the FOA. both as students and as 
facul ty. The proposed general agricul ture curriculum has been developed in 
hannony with the social soundness analysis and found to be appropriate for 
both women and men. Strategies for attracting women into the FOA are 
integrated into the social soundness analysis. Annex E (Table E-11) shows the 
enrollment level of women at the UOS to be 12 ~ercent. 

A detailed analysis of women's roles in the proposed FDA is 
found in Annex F of the SPP. 

3. Backward and Fon/ard Linkages 

Issue: The role of the FDA in the whole agricultural sector 
must be del i neateOTil more detai 1. Foll owi ng are typical questi ons which the 
SPP should address. What is the relationship of the FDA with the ~~F? What 
is the relationship with the private sector? What linkages exist at this time 
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TABLE 2
 
Applications of Lessons Learned to SPP Development
 

Lesson Learned in Past Projectst 

Establish strong institutional 
1i nkt:ges. 

Identi fy government cOliVlli trnent 
to project. 

Design project to further 
development plan of government. 

Establish clear lines of authority 
and relationships between project 
participants and sponsors. 

Select a politically strong and 
technically competent counterpart 
agency. 

Determine availability and experience 
of local personnel. 

Compensate for potential problems
that result from bureaucratic process 
of ~ost government. 

Determine financial viability of 
target institution. 

Design project for the adverse 
impacts of inflation. 

Specify compatible project staffing 
levels. 

Spec ify real i sti c project ,staffi ng 
1e'Je 1s. 

Provide for indigenization of the 
institution. 

Ano:icipate potential management of 
the institution. 

Avoid over-identification of the 
institution with the u.S. 

Application in SPP 

Institutional Analysis (Annex E). 

Institutional Analysis (Annex E). 

Section II-C, Relationship to YARG 
Development Strategy. 

Summary I A-~ and Section III, 
I~plementation Arrangements. 

Institutional Analysis (Annex E). 

Technical Analysis (Section IV-A). 

Social Soundness Analysis (Annex F),
Technical Analysis (Annex E), 
Economic Analysis (Annex G). and 
Detailed Financial Plan (Annex I). 

Institutional Analysis (Annex E). 

Detailed Financial Plan (Annex I). 

Annex E and Budget Analysis (Annex I). 

Technical Analysis (Annex E). 

Technical Analysis (Annex E). 

Institutional Analysis (Annex E). 

Social Soundness Analysis (Annex Fl. 
Implementation Arrangements. Section V. 
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between other facul ties at the uni versi ty? Hhat admi ni strati ve regulations 
permit coordination among these various faculties? What are the linkages that 
exist between the faculty and the secondary schools? 

Response: Linkages have been explored extensively by the SPP 
team because of thei r importance in accomplishing the objective of the FOA. 
The team met on numerous occasions with pol icy setting personnel of the I":OE, 
MAF, and UOS. USAID/Yemen, CID/Yemen, agricultural secondary schools, regular 
secondary schools, Sanaa Livestock School, regional development associations, 
international donor funded research and demonstration projects, and existing 
extension organizations. The most significant observation from these meetings 
was that linkages have already been established and are evolVing in an orderly 
fashion. These linkages are presented diagramatica11y and discussed in Annex 
E (Figures E-4, E-5, £-6, and E-7). 

4. Adequate Supply of Agricultural Students 

Issue: This area must be looked at closely, since there are 
only three seconcrar:y-agricu1 tura1 school s whic h wi 11 serve as the pri nc ipa1 
source of supply of students. Other established and proposed faculties within 
the university system will compete for the limited number of students 
graduating from these, as well as from the other secondary sci~ools. The SPP 

'might consider a summer school program and/or thr provision of a fifth year as 
methods to bring in secondary students who might not otherwise qualify for 
admission to the faculty. 

Response: The SPP team visiteQ the three agricultural 
schools and six science option secondary schools. An interest survey was 
conducted on a sample of boys' and girls' classes. This survey is summarized 
in the social soundness analysis (Section IV-B). The majority of potential 
FOA students will come from the secondary schools. University administrators 
estimate that 80 percent of FOA stUdents will come from the science option 
secondary schools and 20 percent will come from the three agricultural 
secondary schools. Based on school visitations, oral interviews and sampling 
of career interests by the SPP team, we bel ieve that an adequate supply of 
students wi 11 be avai 1ab1e to the FOA. ihe general consensus of secondary 
administrators is that there will ~e far more students than available training 
slots in the new FOA. A detailed analysis of the sources of students is in 
Annex F. 

5. Participant Training 

Issue: The SPID provides for long-term training for 15 
faculty members. ---rtiTs number appears to be insufficient when viewed from 
actual situations such as drop-outs, non-returnees, and those who 'will take 
other jobs when they do return. Thi s number also appears to tJe rather thi n 
when considering the teaching, research, and extension roles Which the faculty 
will be called upon to perform. The SPP design team should reexamine the 
actual number of participants which the project should train. 
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Response: The Spp te~m has conducted lengthy discussions 
with UOS officials and prepared a detailed analysis of the staffing needs of 
the FDA. The number of Yemeni to be involved in long-term training has been 
inc reased from 15 to ~9. Thi s number is based on the requi rements of the 
curriculum, current retention rates for participants and on the extension and 
research responsibilities of the faculty members. The specific staffing and 
training plans for the FOA are included in Annex E. RecolilTlendations for the 
involvement of women as participant trainees are found in Annex F. 

6. Curriculum Development 

Issue: The Near East Advisory Council (NEAC) was concerned 
that many of the proposed courses for the FDA in the natural and biological 
sc~ences are al so taught in other faculties of the UOS. Is there a need for 
duplication? Concurrently, if it is determined that these other faculties are 
willing to provide instruction in these courses, then the SPP must address the 
issues of whether they can support the FOA curriculum at the level being 
proposed. In view of the issues outlined in *4 above concerning an adequate 
supply of students, it is of utmost importance that the design of the SPP 
prOVides for elimination of as much duplication as possible. Concern was also 
indicated at the NEAC as to the type of training that the faculty would 
offer. For example, is provision being contemplated fer other than 
traditional B.A./B.S. degree training in agriculture, such as non-formal short 
co~rses, in-service training, extension/demonstration activities, etc.? 

Re spo nse : The SPP team membe rs ha ve wo rked closely wi th the 
Faculty of Science (FOS) in the development of the core science block for 
fir·st-~ ear students. The Faculty of SCience teaches science classes for other 
faculties in the UDS. The Dean of the Faculty of Science is conmitted to 
providing staff to teach science courses in the FDA. Dnce the FDA building is 
cOr.1IJletcd, university professors will come to the science labs in the FDA to 
te~ch the FDA students. This issue is clarified and ~trengthened in Annex E 
of the SPP. The FDS will continue to provide ii!!;tnJ~tion for FDA first-year 
s~udents throughout this subproject. 

The FOA will place a strong emphasis on research and 
extension. As part of the extension activities, a wide range of short 
courses, demonstrations, in-service activities, and adult education classes 
will be centered in the classroom, laboratories, and instructional farm of the 
FOA. Further explanation of short-term non-degree instruction is found in 
Appendix E. 

7. Eval uati on 

Issue: The framework for data collection, as well as a more 
detailed evaluation-EUdget, must be developed in the SPP. The data collection 
strategy should not, however, as is stipulated in the SPID, be defined by the 
tecnnicians prOVided under the project. Data collection ~nd evaluation should 
::.tand alone as di sti nct components of the project and be closely integrated 
illtO the implementation plan. 
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Response: The evaluation plan has been expanded in Section V 
of the SPP. An attempt has been made to define more clearly the frameworks 
for evaluation, data collection methods, and analysis of collected data. 

8. Administrative Operations 

Issue: Questions were raised during the NEAC review as to 
who would carry out administrative functions related to the FOA. Will these 
functions be the responsibility of the FOA, or will they be conducted by the 
central university administration? How will they be financed? Issues in the 
administrative area should be adequately covered in the SPP by a public 
administrative specialist. Public administration skills should be included on 
the design team, even if it requires an additional team member. 

Response: A public administration specialist has examined 
the admi ni strati 'Ie structure and 1i nkages in depth. Annex F. has sec:ions 
devoted to the clarification of this issue. The organization of the evolving 
UOS and the proposed FOA are similar to those which have proven effective in 
the U.S. Land Grant Universities (LGU). The division of administrative 
responsibilities between the two entities seems logical and consistent with 
the capabilities of each. 

9. YARG's Contribution to Project Activities 

Issue: The NEAC realized that YARG is now facing bUdgetary 
constraints of some magnitude. Nevertheless, the USAID/Y should be sure that 
YARG understands fully what costs it will have to provide on a continuing 
basis when this project becomes operational. 

Res1onse: The SPP team members have di scussed thi s issue 
with a wide range 0 YARG officials, USAID/Y, staff and UOS acininistrators. 
This issue has been addressed in many sections of the SPP. Special emphasis 
has been given to recurrent costs in Section IV.C. of the SPP. 

In summary, all respondents believe that strengthing the 
capabil ity of the secondary and hi gher education systems in the YAR (an 
objective of the SFYP) will be honored in substance as well as in principle. 
BUdgetary allocations for the MOE and the UOS generally kept pace with planned 
expenditures implied by the First Five Year Plan (FFYP) (1976-1981) and in the 
fi rst yea r (1982) of the SFYP. Thi s generally optimi sti c pi cture is drawn 
from experience only through 1982 and information provided by YARG officials 
in mid-level positions in the MOE, MAF, and UOS. 

Recent analysis by the World Bank concerning the public 
finance and pUblic expenditure situation in the YAR indicates a potential for 
sigr'lificant budgetary deficits. Stabilized remittance incomes, inability to 
collect all of the import duties now authorized, emergency expenditures
(military, earthquake relief, etc.), the inability to replace expatriate 
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professionals in the educational system who remit salaries abroad. etc., all 
threaten the ability of YARG to fulfill the objectives of the SFYP. 

The UOS has an advantage in the allocation issue in that it 
recei yes si gnificant capi tal and operati ng funds from other donors 
(principally the Kuwait Fund) which must be matched (in principlp., not 
contractually) by YARG. Rather than risk this stipend, the SPP team believes 
YARG will effectively allocate funds necessary for the continued comprehensive 
development of its national university, inclUding the new FOA. 
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II. BACKGROUNO AND SETTING 

A. Background 

The YAR has attempted to meet some of its needs for trai ned 
agricultural personnel through foreign technicians either employed directly by 
YARG or provided through donor assistance. The next step in the development
of Yemen s agricultural institutions is the training of Y~meni technicians who 
can replace the foreign personnel and fill the even greater number of vital 
positions that have never been staffed. Ever larger numbers of Yemeni go
abroad each year for bachelor degree training in agriculture. There are 
disadvantages in the present system in terms of overall costs, loss of foreign 
exchange, relevance of training, and return and retention of personnel. It is 
a natural and appropriate evolution to move towards development of an 
in-collnt:"y agricultural training facility at the B.S. degree level. 

The YARG believes thai: an FOA at the UOS should be developed to 
fill the gap of trained personnel in agriculture. During the past 2 years, 
the YAR has initiated comprehensive studies which would provide guidance
concerning the appropriate type of facility and how the faculty should be 
organized. The YARG has requested USAID assistance in the process of planning 
and implementing an FOA, and USAID has indicated a willingness to participate. 

YARG issued Republican Decree No. 51 establishing the FOA on July
26, 19b2 (see Annex OJ. It is important for the development of Yemen's 
agricultural potential that the FOA begin operation as soon as possible.
Delays will increase the cost of construction. increase the cost of training
Yemeni abroad. and dec~ease the rate of development in the agricultural sector. 

B. Trained Manpower as a Constraint to Development 

The need for appropriately trained indigenous manpower is 
apparent, as document~d by YARG and donor studies. The draft SFYP of the YARG 
states: 

UAmong the most crucial problems which hindered the implementation
of the nation1s Three Year Plan, then its First Five Year Plan. 
was the critical scarcity of technical and sp~cia1ized skills. and 
the acute shortage of admi ni strative and professional
capabilities. This has caused dependencies on foreign skills••• 
for the implementation ~f development projects and has resulted in 
(cost overruns) and in underuti1ization of capacities. • • . A 

.priority is reaucing the country's reliance on non-Yemeni 
personnel. II II 
A recent World Bank report echoes this concern: 

UInadequate supply of tech~ica1 1~ve1 cadre has 
actua 1~.v been the most serious bott1 eneck to the 
implementation of the (development program) and 
stands to be even more serious in the SFYP. u '£./ 
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The recent USAID ASA verifies the impact of the shortage of 
university-trained administra'~ors and professionals, and propose!; that top 
priority be assigned to B.S. level education. 

The problem is ill ustrated by the demand in donor projects for 
educated Yemeni counterparts to serve in line posit~ons and as candidates for 
graduate education. Competi tion among donors for scarce Yemeni ta I~'nt is 
higr.. For example, the recently proposed World Bank Agricultural Research and 
Development Authority Project (ARDA) has a requirement for 44 senior 
sc·;enti sts at technical and admi ni strative levels, 49 junior scienti sts, and 
12·! technical and administrative staff. While the World Bank is to provide 
grnduate education for senior scientists, no baccalaureate or technical school 
education is planned. 3/ This situation is representative of the real 
dil'iensions of a very difflcult problem. 

The YARG believes that external training of Yemeni students and 
importation of expatriate technicians is but a temporary solution, and, as 
such, is insufficient and undesirable to continue. In the long-term, the YARG 
believes that establishment of an FOA at the UOS is the appropriate solution 
to one aspect of its manpower dilemma. YARG has, therefore, requested USAID 
anc other donor ~llpport in thi s endeavor. The USAID ASA strongly encouraged 
this de~ision by t~e YARG, and proposed that: 

"While some of the necessary B.S. level education can be provided 
by training abroad, there is clearly a priority need for 
continuing agricultural education at the university level in Yemen 
that meri ts USAID attention. II ~./ 

C. Relationship to Development Strategy 

1. Conformance to YARG Development Strategy 

During the implementation of the YARGls FFYP from 1976/1977 
through 1980/19tll, the agri cultural sector I s average annual growth rate was 
less than 2 percent. The stagnation was due to several factors: lack of 
trained manpower, lack of irrigation, emigration of farm labor, product
marketing, storage and distribution problems, and insufficient pUblic support 
to the sector. During this period, due largely to absorptive capacity 
co~straints caused by the lack of trained human resources, only 38 percent of 
th<? investment projects planned for the agricul tural sector were carried out. 
Ir the education sector, significant expansion of education opportunity 
oc:urred with a total of all pre-university enrollments rising from 276,000 in 
1576 to 453,000 in 1981; university enrolJr.tent increased from 2,300 to 4,200 
du~ing the same period. 

Given the regional comparative advantages Yemen has for 
rain-fed and irrigated agriculture and the diversified employment 
o~Dortunities available in Yemen in the last 8 years, it is clear to YARG 
pl,'lnners that increased productivity of labor in agriculture is requisite for 
economic growth. Transfer of technology, an improved human resource base and 
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responsible public institutions of research, extension, and credit receive 
high priority in the YARG's SFYP (SFYP, 1982/1986) for agricultural 
development. The CPO, UOS, MAF, and MOE have agreed that creation of a 
university FaA, using a generalized U.S. land-grant model, is the best means 
to transfer technology, train technicians, and strengthen research and 
extension. Establishment of the FOA during the SFYP is one of the YARG's 
highest priorities. The Minister of Development, Minister of Agriculture and 
Fisheries, and the Prime Minister have strongly emphasized this priority in 
their discussions with USAID and other potential donors. 

2. Relationship to USAID/CID Development Strategy 

USAID strategy in the YAR since 1978 has concentrated 
primarily on expanding the YAR's human capital, institution-building and 
technology transfer. The primary sectoral emphasis for these themes is 
agricul ture and educati on. An extreme shortage of mi d-upper 1evel Yemeni 
technicians, managers, and researchers has retarded project/prcgram 
implementation, hampered achievement of project goals, and, consequently, led 
to extension of project time frames and cost overruns. The YARG and other 
donors are equally aware of this manpower shortage. Institution building in 
Yernen requi res both in-country primary and secondary education as well as 
technical and scientific education to produce the men and women who will be 
the catalysts, planners, and managers for the development process. 

USAID assistance to establish an FOA at the UOS is a major 
element in both human resources and institutional development in Yemen. It 
complements other USAID projects which assist primary and secondary education, 
institution building in the hl~f, horticultural and poultry development 
activities, and rural development projects. It also complements other donor 
projects which seek to expand the UOS during the SFYP through creation of 
Faculties of Engi neering and Medici ne and improvi ng exi sti n9 Facul ties of 
Education and Science. 

3. Relationship to the Agricultural Sector Assessment 

The ASA recommended four strategy components for the USAID 
agricultural assistance program in the YAR. Listed in order of priority, they 
are: 

a. Assistance to education emphasizi:,,'] first n.s. level and 
then secondary school level agricultural education; 

b. Assistance to expanding the institutional capability of 
the MAF to provide services to private farmers; 

c. 
undertake 

Assistance to 
improvements 

increase 
which 

the 
would 

capability 
increase 

of the 
the 

MAF to 
effective 

utilization of water supplies for irrigation; and 

d. Assistance to promote private sector development. 
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Education is the highest priority because the major 
impediment to successful development acti vi ties is the lack of an effecti vely 
functiuning work force in the public and private sectors. The top priority 
must be assigned to B.S.-level education for those who will provide education 
and training services to others in the agricultural sector. Agricultural 
education ~t the B.S.-level has the potential of producing graduates who 
cannot only educate and train others. but also provide the necessary 
administrative and management skills needed for the successful operation of 
schools or training institutions such as an extension service. It is these 
gradua tes who are needed to staff the scientific, technical. and 
administrative upper levels in pUblic and private institutions and 
organi zati ons, i ncludi ng the MAF. B. S. level personnel .are al so desperately 
needed to direct and implement development projects and provide suitable 
cancidates for advanced degrees. 

4. Relationship to the ADSP (279-0052). 

A key objective of USAID/Yemen's development assistance 
pro~ram in the YAR is institutional development through hum~n resource 
education and training. In the agricultural sector, this objective is being 
achieved by implement~tion of the ADSP under a long-term Title XII arrangement 
with the Consortium for International Development (CID). ADSP is a 
sector-wide program conducted in a collaborative mode which identifies, 
des'igns, and implements several sUbprojects in priority areas. The goal of 
the ADSP is to increase income and improve the quality of life of rural 
inhabitants. The purpose is to improve the capacity of the YARG and Yemen's 
agricultural producers to develop and sustain an agricultural sector \',hich 
effectively and efficiently uses Yemeni natural resources, is integrated into 
the economy, and is supportive of broad based and equitable social and 
economic development. The thrust of the program and all of its sUbprojects is 
to 3upport the establ';s;,ment in the YARG of a strong institutional base that 
will facilitate accelerated agricultural 'development. 

There are currently four ADSP sUbprojects in progress. 

*Core
 
*Horticulture Improvement and Training (HITS)
 
*Poultry Extension and Training (PETS)
 
*Ibb Second~ry Agricultural Institute (ISAI)
 

The Core Subproject is responsible for providing technical 
assistance and training to the central administration of the MAF in planning, 
policy analysis, design, implementation and evaluation of national 
agricultural development efforts. Core is also responsible for coordinating 
with the YARG in the development of additionyl SUbprojects and providing broad 
administrative and logistical support for their implementation. 

The HITS and the Poul try Extensi on and Trai ni ng Subprojects 
are expected to provide the MAF with an institutional capacity to support 
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i ncreasi ng frui t and poultry prod.uction and .p~otection services for rural 
producers through education, extenslon, and tralnlng. 

The ISAI Subproject supports the educati on and trai ni ng of 
mid-level agricultural technicians· who will enter into pUblic or private 
sector services, or who are eligible for university training i1'1 the 
agricultural sciences. This cadre will fonn an essential element that will 
contribute to agricultural development efforts in the YAR. 

The proposed FDA Subproject will contribute directly to a 
major, end-of-project status (EOPS) of elements of the ADSP, namely I'an 
agricultural education system identifying small farmer and rural· population 
needs and capabilities, and providing responsive education and training••• in 
technology, economics, and administrative skills. 1I 

The FDA SUbproject will support and complement the ~IAF IS 
program and other SUbprojects in the AOSP by: 

a. Producing graduates who will serve as managers and 
counterparts in the MAF and donor-sponsored projects and as 
candidates for participant training programs for graduate 
level study; 

b. Producing candidates for M.S. level training who will 
serve in a teacher or training capacity (multiplier effect) 
in agricu1 tura1, technical, and vocati ona1 school sand· in 
MAF/donor-sponsored development projects; 

c. Strengtheni ng research on priority agricu1 tura1 and 
rural development issues, including those being addressed by 
ADS? subprojects; 

d. Supporting.those agencies that are active in developing 
and extending technology to private producers and 
cooperatives, including technology being developed in ADSP 
SUbprojects; 

e. Supporting growing needs for well-trained technical 
manpower in the private sector; and, 

f. Facilitating improved extension and demonstration 
linkages to local farmers and improved cultural practices on 
the instructional farm which will support activities of other 
USAIO, MAF. and other donor projects. 

5.	 The Agricultural Education Subsector 

Another donor will provide funds for FDA building 
construction. USAID is the only donor considering providing technical 
assistance/training for the FDA. 
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As noted in a recent study: 

IIThere are few opportunities to receive any education in 
agricul tural subjects in the YAR. No agricul ture is taught 
in the primary or regular secondary schools; nor is there an 
agricultural college at the university. There are only three 
technical agricultural schools within the YAR school system: 
The ISAI. the Surdud Secondary A9.ricul tural School. and the 
Sanaa Veteri nary Secondary Sc hoo1. I §j 

The ISAI is a 3-year school (grades 10, 11, 12) with a 
functional capacity of 60 students per year and an actual enrollment of 52 
students in its first (1982) graduating class. It is in its fourth year of 
technical trai ni ng for agricul tural extensi on agents and technicians. More 
academica lly oriented graduates can al so pursue uni versi ty level agricul tural 
studies. 

The Surdud Secondary Agricul tural School, modeled after the 
Ibb School. enrolled its first students in 19b2 with financing from the 
International Bank for Reconstruction and Development (IBRD). Like Ibb, 
Surdud trains agricultural extension agents and technicians. It has a 
fu~ctional capacity of about 50 students per year. 

The Sanaa Veterinary Secondary School, also financed by IBRD, 
i niti ated operati ons in 1982. I t too has a functional capaci ty of about 50 
students per year for a total of 150 students. The program emphasizes animal 
production and heal th courses. Graduates are projected to serve as animal 
husb~ndry/veterinary technicians. 

I' addition to long-tenn formal education, short-term 
trtl.ining of 1 year or less is prOVided under various donor projects in 
eXi;ension. plant and animal production and protection. animal heal th. and 
agricultural moderni7ation. They include the USAID-funded SUbprojects in the 
ADS? the Southern Uplands Rural Development Project (SURDP). and the Tihama 
Development Authori ty (TDA) Project. These last two projects have trained 
be":ween 250 and 280 agricultural extension agents since 1974. British 
sponsored projects have prOVided extension training in animal health and 
mechanics. producing about 180 trained Yemenis in the past 7 years. The 
Br~ ti sh Agricultural Mechanic s Trai ni ng Project provi ded 2-week to 4-week 
CC'jrses for extensi on agents and rural mec hanics. Generally. these donor 
projects provide training courses. but do not leave in place a pennanent 
Ye:nen; capacity for skilled or semi-professional training. 
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Ill. DETAILED PROJECT DESCRIPTION 

A. Purpose and Summary Components 

The FOA is being proposed as a subproject of the ADSP (279-0052). 
The broad goal of the ADSP is lito increase rural incomes in the YAR through 
agricultural development. II Each subproject contributes to the real ization of 
this goal by supporting a more specific sUbgoa1. The sUbgoa1 of the FaA 
Subproject is: 

liTo increase the supply of appropriately trained manpower to plan, 
manage, implement and evaluate development 'activities ill the 
private and pUblic agricultural sector of the YAR. II 

Achieving the purpose of the FaA sUbproject is expected to have a 
significant impact on the above mentioned sUbgoal. The purpose of the FaA 
SUbproject is: 

liTo support the establishment within the UOS of Yemen's first FOA 
which will be responsive to the YAR's agricultural development 
needs, is supportive of private and pUblic sector development, and 
has appropriate linkages to the agricultural sector's production 
and institutional strur·'.ure." 

This purpose statement ~ fleets the objectives of the FOA as 
joi ntly defi ned by the UOS, the MAF, and the MOE, and recolilllended by three 
donor agency studies. 

The proposed subproject is expected to conti nue for 11 years, 
beginning in FY 1964. There are five major EOPS elements which should exist 
by FY 1994, the end of USAID's proposed contribution to the FaA. These are: 

1. A functional, indigenous FDA, within the UOS, engaged in 
teaching and applied research and assisting MAF extension activities; 

2. Approximately 200 students educated and graduated at the 
baccalaureate level and assuming responsible technical and management 
positions in the public and private agricultural sector; and an established 
capability to produce 80 to 120 graduates per year; 

3. Continuing collaboration between the FaA, the ~1AF, the MOE, 
private agencies, and agricultural producers on: 

a. Research and research priorities; 

b. Extension; 

c. Curriculum development for 2-year and baccalaureate 
level programs; 
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d. Agricultural and technical secondary school training; 

e. Other formal agricultural training programs (\'#orkshops,
seminars, etc.); and 

f. In-service training; 

4. An operational instructional farm that is integrated into the 
curriculum, extension, and research functions of the FaA; and 

5. A productive and ongoing relationship between th~ FaA and one 
or more u.s. agricultural university faculties of agriculture. 

This SUbproject is clearly institution building by design, and has 
as a by-product of this focus the graduation of students educated in 
agricultural sciences. The primary concern is to institutionalize within the 
YAR a capacity to produce trained agricultural manpower at the B.S. level. 
Graduates constitute the major, but not the sole, raison d'etre for the FaA. 

B. Broad E1ements of the Development of the FaA 

Table 3 sUlTlllarizes the broad elements of the overall development
of the FDA. It is proposed that USAID support to the FOA be provi ded in two 
major activities: (1) technical assistance, participant training,
ins tructional farm development and bui 1di ng construction, 1imi ted classroom 
and laboratory materials and equipment, and library reference materials, and 
(2) architectural design services for the FaA, classrooms, library,
laboratories, and office buildings, as well as engineering supervision of th~ 
construction process. 

The faculty building construction, as outline~ in Annex K, will be 
funded by other donors. The cost estimates reported in Annex I (Table 1-1)
include construction costs and room furnishings. 

The YARG will provide land for the faculty bUilding and the 
instructional farm, and will finance the local faculty and staff. Through the 
duration of the SUbproject, the YARG will gradually assume an increasing share 
of the recurring costs for the operation of the instructional farm as shown in 
Annex I (Table 1-6). 
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------------------------

TABLE J
 

BROAD ELEMENTS OF THE DEVELOPMENT OF
 

THE FACULTY OF AGRICULTURE 1/ 

AID SUBPROJECT 

Institutional Development 
(Technical 

Assistance/Training) 

1. Pre·-Au thorization 
Hobilization Activi
ties in Training and 
Farm Development 

I..... 
'l) 
I 

2. U.S. Technical 
Assistance 

3. Participant Training 

4. Instructional Farm 
Development and 
Building Construction 

S. Instructional Green
house and Laboratory 
Development 

6. Library Reference 
t1aterials 

Archit~ctural and 
Engineerin~ Services 
for the FOA Buildino, 

1.	 Prelia!nary F~A 

Building Design 
(including class
room. library. labs, 
offices) 

a.	 Prefeasibil i ty 
Study 

b.	 Program of Re
quirements 

c.	 Site Inventory 

d.	 Schematic Design 

2.	 Final Design of FOA 
Buildings 

3.	 Engineerin~ Super
vision of Construc
tion Phase 

PARALLEL FINANCING
 
OF
 

OTHER DONORS
 

1.	 Construction of all 
FOA Buildings. except 
the Instructional 
Farm Buildings 

2.	 Furnishings for 
Above 

YARG 

1.	 Pre-Subproject 
Planning Activities 

2.	 Land for FOA and Farm 

3.	 Local Faculty and 
Staff 

4.	 Operating Expenses 
(including utilities, 
local transportation. 
maintenance, repair. 
etc. 

S.	 Equipment Replacement 

1/ Dashed line separates mobilization and implementation phases. 



IV. PROJECT ANALYSIS 

A. Technical Analysis 

1. Manpower Assessment 

Annex 
concerning professional 

H contai ns a detailed' di sc
and paraprofessional personnel 

uss ion 
in YAR 

of the issues 
generally and in 

the agricu1 tura1 sector specifically. The di scussion here focuses largely on 
professional personnel issues. In the sense that trained (e.g., secondary 
school level) agricu1 tura1 i sts are candi dates for uni versi ty trai ni ng at the 
FDA, these issues are discussed in the social soundness analysis. There is an 
important "requirements and training" issue regarding skilled or trained 
(sub-B.S. level) agriculturalists, but that is be1ievrd to be outside the 
scope of this SPP. 

a. Requirements for B.S. level Agriculturalists and 
Economic Demand: The agricultural sector of the YAR needs 
the services and capabil i ty of a fully functional MAF staffed 
wi th universi ty-trained personnt1, preferably Yemeni 
nationals. ~ithout a professional staff trained to (at 
least) the B.S. degree level in general agriculture or a 
specialized agricUltural discipline, combined with managerial 
training as appropriate, the fully effective functioning of 
this agency may not be achievable. Projections of 
professional level manpower needs in HAF have been prepared 
as a consequence of the FFYP and SFYP. These needs are more 
related to filling technical requirements of donor-assisted 
projects (which call for Yemeni counterparts) than to 
strengthening the current on-line functioning capability of 
MAF. In this context, the requirement estimates are 
justified. MAF probably needs 300 B.S. level graduates just 
to fu1 fill the needs of the FFYP which ended in December 
1981. By 1986 (end of SFYP), there is a stated need for 600 
more graduates. To place these projections in perspective, 
there are (in November 1983) about 200 B.S. level (or higher) 
professionals in MAF (or affiliated with MAF) of whom no more 
than 50 are Yemeni nationals. 

Although there is no qu~stioning of need in general, it 
is necessary to examine the economic and other forces which 
have operated on the "needs fu1 fi 11 ment ll process at the MAF. 
This is necessary because MAF has been coordinating a 
training program (with donor assistance) since 1974 aimed at 
supplying a stream of B.S. level cadre to its ranks. For the 
number of graduates presumed to emerge from these programs in 
the fi rst 3 "end of pi pe1i ne" years, the apparent retenti on 
rate (15 percent) has been disappointing. In Annex H, 
reasons for this low retention rate are explored. There is 
reason to believe that economic incentives are only partially 
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involved. Other reasons. such as the lack of a defined 
career structure at MAF. for example. could be very 
important. The SPP team was unable to gain much 
comprehensive. quantitative information about response of 
B.S. level graduates to general economic incentives (and in 
agriculture. specifically). Private sector opportunities are 
abundant in commerce and (to a lesser extent) industry. 
Monthly salary differentials are striking. perhaps 50 to 100 
percent greater in commercial firms than in MAF positions. 
These differ~ntia1s must be balanced against employment 
perquisites. not the leilst of which is greater job security 
in the 'fAR Civil Service. Although the redirection of B.S. 
level agriculturalists into the private sector is to some 
extent unavoidable. the redi ..ection of specialists to other 
ministries should be the cause of some concern since some 
professionals in this category are willingly accepting salary 
decreases in order to so do. 

The potential for new B.S. level agriculturalists to 
join private sector agribusiness appears to be limited at 
least in the near term. The (very) small scale of farming 
operations now in existence and the improbability for the 
establishment of large farms lies at the heart of this 
observation. Exceptions exi st in some poultry enterpri ses. 
the few horticultural operations and perhaps food 
processing/food marketing firms. Firms which supply inputs 
to agriculture are repcrted to have not gained enough size or 
experience to warrant the hiring of technical staff as is 
common in the United States. 

b. Supply or Professional and Paraprofessional Workers for 
the Agricultural Sector: Economic and Other Determinants of 
Career Choice: One objective of the (professional) manpower 
assessment was to determine the responsiveness of educated 
'femeni to economic incentives and other non-pecuniary rewards 
(or disincentives) in the matter of career choice. Although 
the SPP lacked the time and resources to conduct any thorough 
investigation. the observations of several interviewees in 
MAF. UOS. and the mixed public sector and private sector in 
agriculture led to some initial conclusions about the supply 
of professional and paraprofessional workers in agricul ture. 
Individuals at these training/ability levels appear to be 
significantly responsive to economic incentives. This is 
especially true in commerce where it is observed. for 
example. that many students at UOS secure part-time
employment in bus1ness firms for the sake of gaining 
experience and immediate income. As a result. o.s. level 
programs in the Faculty of Commerce have sometimes been 
stretched out to seven or more years. In the MAF. for 
instance. it is not uncommon to encounter career 
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professionals who have opted for training in agriculture 
simply due to scholarship availability. 

Thi sis not to suggest, however, that non-pecuniary 
factors are unimportant in career choi ceo Agricu1 ture is 
perceived by most respondents as being important to Yemen. 
Agriculture is also perceived as an ar~a where foreign donors 
are involved, an incentive for those making a career choice 
since opportunities for advanced level training abroad are 
likely to exist ~n such situations. Perceptions about 
disincentives involved in a professional career in 
agriculture, especially in MAF, do exist among professional 
staff in YARG ministries. As mentioned above (career 
structure, job satisfaction, etc.), these factors do affect 
professiondl recrultrr.e!1!. e~lJeci<!l1J in i4AF. How much these 
factors affect the supply of graduates for MAF can only be 
guessed at. Indications are that tt.::re is a considerable 
exchange of luch information among agriculture students (even 
those studY~l1g abroad) about the advantages of certain kinds 
of jobs in YAR, and especially MAF. In spite of faint signs 
of dissatisfaction with careers at t>1ftF, no respondent would 
agree with the statement that ~tAF wa.s viewec as the last 
resort for employment. Perceptions of agriculture as a 
professional career by secondary school graduates are 
probably not well formulated by students at that stage. 
However, observations by instructors at ISAI were that it is 
difficult fo dislodge a ,negative stigma concerning work in 
practical aspects of agriCUlture. Earl1. indications are that 
most of the-;e students who are on an lagricul ture track" at 
the secondary school level will opt for B.S. level training. 

C. Conclusions: There is a justifiable need for training 
B.S. level agriculturalists for service in YAR generally and 
MAF in particular. The number of Yemeni in professional 
level positions at MAF, related ministnes, and the mixed 
pUblic sector and private enterprise firms is markedly low. 
There appear' to be no serious obstacles to supplying B.S. 
level agriculturalists to YAR and to ,·tAF in particular. The 
economic incentives are no less attractive in MAF than in 
other mi nistries. The need for graduates in purely 
agricultural jobs in the mixed public sector and private 
enterpri se fi rms is observed to be 1imi ted at the present 
time. There appears to be a good match between needs and 
potenti al supply from the plJi nt of view of the viabil i ty of 
the FOA. However. there is a need to continue to to monitor 
the process of "nee ds fu1fillment" in relevant agencies and 
firms concerning professional and paraprofessional 
agricul tural i sts in YAR. The FOA SUbproject shoul d include 
ongoing evaluation of how well the MAF, related agencies, and 
mixed public sector and private enterprise recruit, develop 
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career structures for, manage, and most important, retain 
their incoming professional and paraprofessional personnel. 

2.	 The Project 

The YAR opened its doors to the outside world in the early 
1970's. Increasingly, the villages are looking to the government for ac=ess 
to pUblic goods in return for taxes. §j The YAR has undergone profound and 
fundamental political, economic, and social changes which established the 
foundations of a modern state during the 1970's. Key economic factors have 
been the massive outflow of labor to neighboring oil producing countries, 
remittances which have triggered significant private investment back into the 
predomi nantly agrari an economy, increased demand for food and consumer goods, 
mass i ve i nf1 ows of donor aid, weak absorptive' capac i ty, and 1imi ted central 
government planning activities. lI, '2! 

Ninety percent of the YAR's population live's in rural areas 
and has traditionally been involved in some aspect of agricultural 
production. Labor outmigration has placed severe stress upon maintaining 
agricultural production. Shortage of skilled manpower is an 'overriding 
constraint to development as skilled manpower is drawn from a labor pool with 
very limited education and no modern agricultural training. 2! 

The foundations of the country I s physical and social 
infrastructure were laid by the YARG's First Three Year Development Program in 
1973-76 and the First Five Year Plan (FFYP) in 1976-81. Both plans placed 
primary emphasis upon (1) building institutions for agricultural and rural 
development and (2) building a pUblic school system which provides free 
country-wide primary and secondary education. 

No agricultural institutions existed prior to 1970. The MAF 
was organized in 1970. Agricultural research independent of MAF was initiated 
in 1973 with the establishment of a Central Agricultural Research Service 
(CARS) in Taiz in the Southern Uplands region with support from the United 
Nations Development Program (UNDP )/Food and Agricul ture Organization of the 
United Nations (FAO). Research continued to expand with an increasing number 
of commodity-oriented bilateral assistance projects. All research projects to 
date have been conducted independently with little regard to overall 
coordination. The National Extension Service (NES) was added to rw during 
the FFYP. It has operated almost entirely on a regional basis. The extension 
agents in regional and central MAF offices are funded by the MAF. Agents 
working out of regional development offices care funded by outside donors. 

Plans have been developed, but not yet approved, to 
reorganize the lo1AF research activities as outlined by a World Bank loan 
proposal. The plan calls for all agricultural research in YARG to be 
supervised and coordinated by an ARDA, with establishment of ARDA Headquarters 
and the Central Highland Regional Research Center (RRC) in the Dhamar area, 
the Tropical Lowland RRC in Surdud, and the Southern Uplands RRC at the CARS 
site in Taiz. The ARDA plan, if implemented, is expected to provide national 
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coordination for all agricu1 tura1 research and research sites for each of 
YAR's three major ecological zones. 

There are limited opportunities to receive training in 
agricultural subjects in the YAR. No agriculture is taught in the primary 
schools nor the rC!gu1ar secondary schools. There are only three secondary 
agr·:cu1tura1 technical schools in the YA~. Each provides 3 years formal 
technical trai ni ng beyond the ni nth grade. cu1 mi nati ng ina technical school 
diploma (see Section IV.B. and Annex F). All secondary schools are 
admi ni stered by the MOE. The agricul tura1 secondary school s are to supply the 
technical level manpower needs of the country. inclUding NES (see Annex F for 
details). The agricultural secondary schools are also a potential source of 
stUdents for the FaA (see Section IV.B.3 and Annex F). Short-term in-service 
agricultural technical training i: be1ng provided by varfous donor sponsored 
projects. inclUding CARS. 
Agricultural Engineeri ng 

the British Veterinary Services Project. 
Project. and USAID I S horticul ture and 

the British 
poul try 

projects. 

There is one university in the YAR. the UOS. and it contains 
seven faculties: Arts. Law. Education. Science. Commerce and Economics. 
Medicine. and Engineering. Veterinary Medicine. Agriculture. Dentistry. and 
Pharmacy are planned. A priority goal. for the FOA is to train agricultural 
B.S. graduates to: 

*Staff the MOE and MAF in technical. professicna1. and 
administrative roles; 

*Staff some 56 on-going donor supported agricultural and 
rural development projects; 

*Provide personnel for the emerging agri-business sector; 

*Collaborate in the development and staffing of a national 
agricultural extension service; and 

*Provi de technic a1 experti se for numerous 1oea1 development 
authorities (LOA). 

In addition to the training of B.S. graduates, the FaA will 
be an integral component of the YAR agricultural research capability and will 
be involved in the training and upgrading of agricultural personnel in the N~S 
and regional and LOA. These relationships (linkages) are outlined and defined 
in Annex E. 

a. Faculty Development 

(1) Technical Support: An integrated system of initial 
and ongoing technical support is proposed to the FaA as 
part of this 11 year development process. This support 
has four major components: 
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(a) Provisioll of an FaA Advisor, a TL/Subproject
Manager, a co-manager of the i llstructional farm, 
and a co-libr'arian during the initial 5 years of 
the institution1s development and expatriate 
facul ty members duri ng the time Yerneni facul ty are 
receiving international training to prepare them 
for speci fic facul ty ass) gnments. The schedul i ng 
of thi s support is detail ed in Annex E and 
reflected in the annual bUdget presentation, Annex 
I; 

(b) 
para

Training of 
graph which follows); 

Yemeni faculty members (see 

(c) Establishment of long-term collegial 
relationships between individual faculty members of 
the FaA and specific U.S. agricultural university 
faculty members. This relationship is funded 
through temporary duty (TOY) support through 
project year 7 and is described in detail in Annex 
E; 

(d) Provi sion of an on-goi ng program of faculty 
development in the form of TOY personnel who will 
bring particular expertise as needed to enhance the 
teaching, research, and/or extension capabilities 
of the faculty. A total of 4.7 person years of TOY 
support is provided in the subproject bUdget (Annex 
I) • 

(2) Training Requirement: The sub-project provides for 
the training of 22 Yemeni facul ty members during the 
development phase of the FaA. In addition to these, 
seven partici pants were identified as of tlcvember 1983 
and have been approved for U.S. graduate training. The 
22 persons identified for doctoral level training will 
be distributed in academic fields as follows: 

ACADEMIC FIELD Number 

Agricultural Economics 2 
Agricultural Engineering 4 
Extension Methods 
Agricultural Education 

2
1
 

Animal Science 2 
Crop Sci ence 
Foods and Nutrition 

2
1
 

Food Science ana Technology 2 
Horticul ture 
Poultry Science 

1
2
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Rangeland Resources 1 
Soil Science 2 

Subtotal 22 

Participants already in training 7 

Total 29 

In addition to the 29 persons to receive doctoral 
level training, short~r-term training is specified for 
the FOA Dean, Instructional Farm Manager, ESL/Technica1 
Specialist, and Librariiln. For the latter two, post
baccalaureate or master l s-degrees are antici pated.
Every effort is planned to recruit one or more women to 
be included among the trainees for faculty positions. 
The schedule for these training activitie$ is detailed 
in Annex E and reflected in the d~tai1ed bUdget (Annex 
I). 

(3) Labora tory Deve1opme nt: Acc ess to 1abora tory 
facilities has been identified as a major need of 
secondary school graduates in the YAR. Included in the 
preliminary facility design are 4,810 sq m of 
laboratory space, distributed as follows: 

Use Space, sq m 

Plant science laboratories 400
 
Soil science laboratories 290
 
Animal and poultry science laboratories 385
 
Food science laboratories 270
 
Basic science laboratories 7?SJ
 
Animal and poultry nutrition laboratories 250
 
General teaching laboratories 240
 
Computer instruction 100
 
Agricultural mechanics space 1,200
 
Greenhouses 500
 
Support space 455
 

TOTAL 4,810 

The building bUdget further includes provision for 
furnishings. The details of laboratory space are 
included in Annex K. 

This laboratory space represents 49 percent of the 
total space planned for the FOA. This is considered to 
be an adequate allocation of laboratory space to 
provide a quality educational experience for B.S. 
students in agriculture. 
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(4) Technical Reference r4aterial s: Plans for the FDA 
facility include 200 sq m of space allocated to a 
library (Annex K). A separate library was selected for 
the FDA rather than (a) integrate agricultural 
reference materials into the university library system 
or (b) develop a system whereby the FDA and MAF share 
reference materials and facilities thdt would be 
provi ded in the USAID-funded DLRC for the MAF. Thi s 
proposal for a separate FDA library is consistent with 
the experience of other UOS faculties, and has resulted 
from the limited facilities of the central university 
library. 

The FDA library is designed similar to those on 
most university campuses in the U.S. Its· major 
clientele will be the students and the Faculties of 
Agriculture, SCience, and COlllTlerce. The students and 
faculty will use the 1i brary for the prt!parati on of 
term papers, research papers, extension information, 
and general .classroom and laboratory use. The FDA 
library will be a teaching/academic research facility 
containing reference materials, journals, books, and 
relevent periodicals for students. 

The DLRC ~. the MAF wi 11 be used primari ly by MAF 
and other YARG ministry personnel, foreign technicians, 
and project design,teams. The documents that are to be 
housed in the DLRC will be government documents, 
records, project feasibility studies, research reports, 
general agriculture texts, and reference books. The 
DLRC will have the capacity to generate large amounts 
of government stati sties that will be used by YARG to 
develop poiicies in agricultural planning, marketing, 
crop development, census, etc. Additionally, the DLRC 
will have the capaci ty to dupl icate large vol umes of 
material that will be used by constituents of the 
agricultural sector. 

Clearly, the FDA library differs from the DLRC in 
location, clientel and purpose. The FDA lib/ary will 
operate as a lending library mainly for student use. 
The DLRC will be a repository for single copies of 
reports and reference documents (not books) which can 
be read and desired portions copied. The DLRC will not 
loan materials. Combining the two facilities, either 
physical or administrative, would weaken both 
entities. Since they are key units whose functions are 
critical to the development of their respective 
institutions and economics of scale are limited at 
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best, the USAID/Y does not recommend attempting to 
service both functions with one facility. 

It is planned that one co-librarian will assist in 
the establishment of the FOA library. This FOA library
advisor will coordinate efforts with the DLRC to share 
infonnation and materials that will enhance the quality 
of both facilities. 

Until appropri ate Yemeni staff are trai ned and in 
place, the DLRC proposes to have two technical 
assistance positions for long-tenn personnel and the 
FOA library will have one position. The DLRC advisor 
will supervise establishment of the DLRC building and 
its i nfonnati on retri eva1 systems and search the 
country for reports to put ; nto the DLRC. The DLRC 
reference specialist will perfonn the tasks of a 
librari1n in the DLRC facility and train a Yeme~i 
counterpart to do the same. The FOA 1i brary advi'ior 
will establish with a Yemeni counterpart the FOA 
library and its systems for purchasing, cataloging, 
storing, and lending books to students. 

(5) Commodity Support: Commodity support is essenti a1 
to the successful operation of the FOA. Within the 
bUdget (Annex I) are the following conmodities 
schedules at the appropriate times in the 1i fe of the 
SUbproject. 

Non-Expendable Equipment and Materials 

Teaching materials 
Library resources 
Teaching equipment 
Office equipment 
Misc. equipment
Vehicles 

$ 57,000 
305,000 
304,000 
220,000 
60,000 
75,000 

TOTAL $1,021,000 

Expendable Equipment and Materials 

Office suppl ies 
Teaching materials 
Vehicle &equipment parts 
Mi scellaneous 

$127,000 
11,000 
32,UOO 
33,OOU 

TOTAL $2U3,000 



The above listed comnodities are considered 
supplemental to those included in the faculty building 
construction bUdget. The equipment included in the 
building budget will include such items as desks, 
chairs, limited filing cabinets, tables and certain 
laboratory and shop equipment. The conwodities 
included in the USAID budget are considered to be of 
the following types: 

Non-Expendable Equipment and Materials' 

Teaching materials: slide sets, movie films, 
overhead transparencies, cassette tapes, and computer 
software. 

Library resources: reference volumes, handbooks 
supplemental texts, journal SUbscriptions, and 
equipment catalogs. 

Teaching equipment: slide projectors, movie 
projectors, overhead projectors, projection screens, 
demonstration units, and small equipment such as wires, 
pumps, monometers, plows, and example irrigation
sprinkler nozzles. 

Office equi pment: word processing equi pment,
typewriters, calculators, dictating equipment, copying
machines, and desk lamps. 

Vehicles: automobiles, piCk-Ups, and student 
transport vans 

Misc. equi pment: supplemental i terns 
cut-away engines, hand tools, and microscopes. 

such as 

Expendable Equipment and Materials 

Office Supplies: papers, pens, chalk, copying 
supplies, typewriter ribbons, stationery, and fi le 
folders. 

Teachi ng materi al s: computer paper, overhead 
transparencies, charts, copy paper, handouts, video 
tape blanks, steel,lumber, cement, and other 
laboratory supplies. 

Vehicle equipment parts: tires, fan belts, saw 
blades, pump seals, and other cOlTlTlonly consumed and 
repair items. 
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Misc.: service agreements,
and essential maintenance items. 

repair bills, paint, 

b. Instructional Farm 

The FOA Project Planning Design Team and the UOS 
administration have determined that an instructional farm 
should be designed to serve the FDA. A CIO team planned the 
instructional f~rm. The farm should be used mainly for 
instruction ,and demonstration of exi sti ng technology. It 
will also serve research needs of the FOA and allow 
on-campus extension-type training. 

The instructional farm will be located on the new 
campus of the UOS at the intersection of Ring Road and Wadi 
Dhar Road. Up to 22 hectares are avai labl e for the fam. 
The farm should serve the needs of the disciplines planned 
for the FOA: agronomy, horticulture, irrigation and 
mechanization, and animal and poultry science. Details of 
the i nstructiona'i farm are shown in Annex J. 

In general, the instructional activities should 
represent as much diversity as possible. The climatic 
conditions of YAR are diverse; thus, local conditions pose 
some limitations since Sanaa is on a high mountain plain. 
Most of the demonstrations should have Widespread, immediate 
app1 ication. The physical and economic resources avai lab1e 
to the farmers should be considered in designing 
demonstrati ons. 

, An instructional farm cannot totally represent the 
diversified agriculture of the entire country. A network of 
demonstration and research farms throughout the YAR is 
planned for the future. The planned demonstrations on the 
Sanaa campus should show optimum and SUb-optimum irrigation 
and rainfed agriculture. 

The students of the FOA need "hands-on" exposure to the 
technology of modern agricul ture. The background of most 
students will not be in modern agriculture. Eventually, as 
many as 300-400 students wi 11 need access to the farm each 
year. They will complete many of the practicums themselves, 
provi di ng much of the 1abor. Most of the demonstrati ons 
should have immediate practical significance so that the 
students can carry the knowl edge to the farmer for di rect 
application. Some of the demonstrations, however, will 
introduce new concepts not immediately acceptaole to the 
producer. Some demonstrations will show problem 
situations. As far as possible. all crop and horticultural 
commodities produced in the YAR should be demonstrated. 
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(1) Early Development Activities: The FDA tentatively 
plans to enroll its first class of students in 
$l:ptl\fi1ber 1~~6. The current plan is for the first year 
l)f tile curriculum to be in the existing FDS (see Annex 
!~). The remaining years (Veurs 2-4) of study \·,ill be 
in the FDA. The fi rst year of actual i Ilstructi on 011 
the new FDA campus, therefore, will begin in September 
1987. In order to meet this projected schedule, the 
UDS is negotiati ng now to have the FOA buil (;i ngs and 
instructional farm completed and operational by 
September 19H7. 

Concerning the instructional farm, it is critical 
to have it operational at least 1 year prior to its 
openi ng for student trai ni n9. Thi s wi 11 provi de fam 
management personnel the necessary tirlle to estab1 i sh 
systems of operation and coordi nation with the Yemeni 
and expatriate teaching faculty. It will also provide 
the facu1 ty members the necessary time to plan the 
on-farm elements of their courses and to initiate 
limited research activities. All of the above should 
be star ~ riO 1ater than Septrneber 1986 and be \ole 11 
under-way prior to the arri val of students duri n9 the 
summer practicum of 1987. 

The Technical Analysi s (Annex E of the SPP) 
concludes that, starting from ground' zero, 
approximately 2 years wi 11 be requi red for the 
development of the fam. Considering CID's experience 
in Vemen with HITS and PETS, this is a very realistic 
estimate. 

Should this schedule not be followed, the 
instructional farm would not be completed by September 
1986, and, most 1ik.ely, will not have had sufficient 
time to become operational by September 1987 when the 
second year students arrive on the FDA campus. 
I·!oreover, the faculty members will not have the 
necessary time to become fami 1i ar with the farm before 
starting classes in September 1987. This would lead to 
an untenable situation in which a significant portion 
of the training for the first group of students is void 
of practical experiences on campus. The vacation 
practicums could possibly off-set this undesirable 
situation to some extent. However, even student 
performance in tllese fiel d practicums wou1 d most 1i ke1y 
be margi na1 without the cri tical on-campus experience 
that an instructional farm could provide. A further 
important consideration in' this regard is the 
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possibility of establishing a precedent of having a 
first class which, in effect, misses u large and 
necessary p~rt of the curriculum. 

The bUdget for the first projec~ year of the 
instructional farm has been based on the study by 
'Vomocil, eta al. (Annex J). A number of the estimates 
were spot-checked by referri ng to the worksheets which 
are available at CIe/Sanaa and by using othel' available 
information. The stuqy cost estimates have been 
escalated to the time of anticipated construction by 
u~1ng an inflation factor of lU percent. 

The technical information in the draft study is 
sufficient to proceed with the design of the eight farm 
buildings, the layout and design of the farm plots, the 
fencing, the gravel roads, and the on-fann water 
distribution system. 

The Core SUbproject I s engineering technician at 
the CID/Sanaa will prepare a topographical survey ()f 
the area for the proposed instructional fann, with the 
help of a local survey crew. The survt.:y data will be 
submi tted to CIe offices at OSU where Cle agronomi sts, 
animal and poultry scientists, and engineers will lay 
out the farm plots and prepare specifications for 
leveling, grading, and roads and for the purchase of 
fencing and Jther equipment. They will al so prepare 
scopes of work and contract documents for the 
construction contract and requests for proposal s for 
the A/E contract for the design of the buildings. 

(2) Technical Support: The technical ,support provided 
to the instructional farm is simi lar in character to 
that provided the overall FOA. Initial expatriate 
input to the farm will inclUde provision of a fann 
co-manager for a period of 5 yea rs whi 1e operati ng 
procedures are being formulated. In addition, FOA 
expatriate faculty will be closely involved with 
planning the day-to-day operation of the instructional 
farm, conducting classroom practicums and workshops, 
and training MAF personnel and other agricultural 
development leaders. Aaditional support is also 
included in the development of the instructional farn 
in terms of engineering design and construction 
supervi sion. Further detai 1s on the technical support 
relaterl to this facility are included in Annexes E, I, 
and J. 

-32



(3) Training Requirements: Training requirements for 
the instructional farm are closely related to those of 
the FOA since the faculty members are directly involved 
in operati ons and util i zati on of the farm. In 
additional. a farm manager is scheduled for training in 
the U.S. to become familiar with effective 
experimental/instructional farnl 
operation. 

(4) Facility COolstruction: Constuction of the 
instructional farm is scheduled to commence in Year 1 
of the project with detailed engineering design. site 
development (surveying. leveling. grading. and road 
construction). installation of the perimeter fencing. 
installation of the on-farm water di stribution system. 
and provision of \.ater to the site (drilling of the 
well and installation of the supply line from the well 
to the farm site). 

Construction OT the instructi ona1 farm is 
scheduled for completion during the second year of the 
project. Thi s wi 11 inc 1ude cons tructi ng and equi pi ng 

. the crop science field laboratory. 1"ivestock field 
laboratory. poultry field laboratory. and the farm 
shop. Once these construction projects have been 
completed. the facility will be available for 
agricultural development (see Implementation Sr.ht:du1e. 
Annex M. and Figure 2. Section III). 

(5) Water Delivery: Preliminary engineering 
evaluation has been completed and a general scheme 
selected for prOViding water to the instructional 
farm. The system inclUdes drilling two wells. the 
fi rst to be funded by USAID. the second by the UOS. 
approximately 3 kilometers west of the farm site. 
installation of submersible turbine pumps and a 30 cm 
pipeline from the well site to the farm. and an on-farm 
plastic lined water storage reservoir with a capacity 
of 1.500 cubic meters. 

Within the boundary of the instructional farm. the 
water delivery system will consist of an integrated 
network of main lines. sub-mains. concrete lined 
channels. an elevated water storage tank. and the 
associated drop structures. ~tandpipes. and pipeline 
fittings. This system is scheduled for installation 
during the first year of the project. Complete details 
are provided in Annex J. 

The water del i very system is specifically planned 
to provide a full range of irrigation possibilities 
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within the farm. Full development is dependent upon 
having a sUfficiently productive well system to provide 
a firm water supply of 15 to 2U liters/second at 
maximum capacity. 

(6) Integration into Curriculum: The instructional 
farm is planned as an integral and essential aspect of 
the FOA teaching program. It will be the site of 
numerou~ demonstrations as the faculty strive to relate 
their th~retical teachings to the physical realities 
of agriculture in the YAR. Annex E includes a 
presentation of competencies to be mastered by the 
students. This 
instructional 

skill 
farm. 

development will occur on the 

Many of the students wil 1 arri ve at the FOA wi th 
1imited agricultural experience. For this reason, the 
students will be directed to the instructional farm on 
a regular basis for equipment, plant, animal, and 
practice identification. As part of their educational 
program, the students will be responsible for 
performi ng a si gni ficant porti on of the agricul tural 
operations to develop their skills and to provide them 
an opportuni ty to use the extensive variety of 
agricultural implements provided on this farm. 

(7) Demonstration and Coo~unity Outreach Programs: 
The instructional 'farm will be used extensively for 
demonstrations, workshops, and short-term training 
courses. Although most of these educational efforts 
will be provided by the agricultural faculty, the 
facility may also be used by MAF personnel, under FOA 
supervision, and other agricultural experts inclUding 
TOY expatriate faculty members with particular areas of 
expertise. The instructional farm setting will be an 
appropriate learning site for extension, local 
development association, and regional development 
author; ty personnel. Further ins i ghts into the use of 
this fac;lity to promote technology application to 
i ndi vi dual farmi ng operations can be seen by reference 
to the linkage discussions in Annex E. 

(8) Faculty Research Activities: The instructional 
farm has been designed to facilitate initiation of 
faculty research in addi tion to item (7) above. 
Al though the priority use of the farm is for student 
training and competency development, the other uses are 
not conflicting. 
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Althou9h a variety of research activities are 
possible, the following potential list are indicative 
of the types of research possible. 

(a) Evaluation of alternate feed materials 
(b) Plant variety evaluations 
(c) Pesticide evaluations 
(d) Water use efficiency testing 
(e) Seeding density evaluations 
(f) Effect of alternate tillage practices
(g) Fertilization trials 
(h) Alternate crop testing 
(i) Product storage trials 
(j) Solar energy demonstrations 
(k) Evaluation of multiple cropping techniques 
(1) Use of artificial light for egg production 

The bUdgeting process for the instructional farm 
makes facul ty research parti cul arly attracti vee There 
are already sufficient personnel included in the fam 
bUdget to conduct the appropriate trial S. In addition, 
there are sufficient operating funds provided in the 
budget to allow these activities to proceed. Students 
may also be productively involved in these activities 
to enhance their educational programs. 

C. Curriculum and Practicum Experiences Curriculum 

(1) Curriculum: A proposed curriculum in general 
agriculture is shown in detail in Annex E. This 
curriculum is based on the UOS requirements of 144 
semester credit hours for a B.S. degree. To meet the 
UOS requirements, a student must complete 36 credit 
hours for each school year. The UOS requirement of 15 
credit hours in Arabic, English, and Islamic 
Civilization are included in the proposp.d curriculum. 

The general agriculture curriculum is designed
with a first year program in the basic sciences such as 
chemistry, botany, zoology, mathematics, and physics.
The basic science courses wi 11 be taught in the FOS. 
All basic science courses are currently being taught at 
the UOS. The proposed curriculum follows the existing
credit patterns of the FOS. 

The SPP team is cogni zant of the need for 
strengthening the basic science component of the 
curriculum. For example, a course in organic chemistry 
is needed at the second year level. In achieving a 
balance of basic sciences and technical agricu1ture 
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classes, it was necessary to elimi nate several needed 
courses from the curriculum to maintain student 
class10ads at 11::1 credits per semester. The Dean and 
the FOA Advi sor must have some latitude in modifiyi ng 
the curriculum to achieve the appropriate balance of 
staff expertise, subject matter, and learning 
activities. 

Technical agriculture classes were designed for 
the following emphasis areas: 

--Agricultural Economics 
--Animal and Poultry Science 
--Plant and Soil Science 
--Agricultural Engineering 

.--Horti cu1 ture 
--Pasture and Rangeland Management 
.-Food Technology 
--Plant Pathology and Entomology 
--Extension Methods 

Each of the areas of emphasis is si gni ficant to 
the development of agriculture in the YAR. The general 
agriculture curriculum includes a series of courses 
that will prepare students in each of the emphasis 
areas to a degree that will allow them to enter 
specialization programs in the emphasis area of their 
choice. The program emphasis areas and related courses 
are shown in Annex E. 

The proposed curricu1 urn is a model curriculum for 
general agriculture. It does not allow for electives 
or program options. As the FOA evolves and matures, 
el ecti ve courses can be added to the program emphasi s 
areas. The curriculum can be moved toward 
specialization and program options as staff expertise 
becomes available to the FOA. A tight curriculum, 
without electives and program options, will help to 
assure that a solid program in general agriculture is 
established. The evolution of electives, program 
options, and advanced degree programs wi 11 be a natural 
extension of the basic curriculum. 

The proposed curriculum is targeted toward the 
needs of the rural farmer in the'YAR. Although pUblic 
and private agencies will employ FOA graudates, the 
curriculum must be directed at the needs at ;he rural 
society that is bei ng served by those agencies rather 
than agency needs. The proposed courses are purposely 
skewed toward applications and practicums that are 
needed by working agriculturalists. 



Thi s curricul urn provides a theoretical base that 
will allow FOA graduates to pursue graduate programs in 
any of the major otions in agriculture. At the sane, 
time the graduate is prepared as a well-rounded 
agriculturalist who can work in a variety of job 
settings. Specialization of curriculum should be 
deliberately avoided during the early phases of FOA 
implementation. Program options should be an outgrowth 
of a maturi ng program as departments become organi zed 
and Yemeni staff are available. . 

The curriculum is dynamic in nature. It must be 
continually updated to keep abreast of technology. The 
proposed curricul urn shoul d be fully reviewed prior to 
its implE:mentation in the FOA. Minor adjustments and 
modifications in course requirements, course content, 
and scheduling of classes will be a responsibility of 
the FOA Dean. The general pattern of the curricul urn 
must be maintained to mesh with the trailling and 
staffing schedules of this SUbproject. 

(2) Practicums: In addition to the basic coursework, 
three vacation practicums have been proposed to assure 
that students get '1hands on ll training in agriculture. 
A description of the vacation practicums are found in 
Annex E. The practicums are desi gned to give students 
involvement in ag.riculture in the different regions of 
Yemen, in practical skills on the instructional farm, 
and in a practical work experience in a productive 
agriCUltural setting. 

(3) Competencies: A list of skills or competencies 
has been suggested for each of the program ernphasi s 
areas. The competency lists are performance indicators 
to measure a student IS abi 1i ty to do the basic skill s 
of agriculture. The instructional farm is desi gned to 
help' students achieve competence through "hands on ll 
instruction. The competency lists will be further 
refi ned by facul ty members to refl ect better the needs 
of Yemeni agriculture. A competency checklist will be 
used to enhance classroom instruction in technical 
agriculture. Examples of competency checklists are 
inclUded in Annex E. 

(4) Secondary Teacher Preparation: An advanced degree 
(M.S.) is currently being required for teaching in an 
agricul tural technical school. With such requin.iilents 
in place, it does not seem reasonable to include a 
teacher preparation component in the B.S. program in 
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general agriculture. Teacher preparation training is 
proposed as an additional 18 week program beyond the 
completion of a B.S. degree. This important component 
will evolve as agriculture programs are implemented in 
the secondary school s of Yemen. A proposed curricu1 urn 
for agricultural teacher preparation is included in 
Annex E. 

(5) Student Workload: The proposed curriculum of 144 
semester credit hours will require the student to 
complete 18 hours dur'ing each of eight semesters_ 
Addi tiona1 credi ts will be obtai ned through vacation 
practicums. The student workload is a full one, as 
necessitated by the 144 credit requirements of the 
UOS. Some students may requi re an addi ti ona1 semester 
or year to complete the degree requirements. 

(6) Facu1~ Workload: The faculty work loads were 
computed to allow time for extension and research 
development. Also, the current work.1oad requirem€!lts 
of the UOS were observed in calculating the staff 
required to teach the proposed curriculum. Annex E 
contains the faculty work.1oads in relationship to the 
curricu1 urn and staff respons ibil ities for research and 
extension. 

(7) English Language Proficiency: The students in the 
FOA should obtain a level of English proficiency that 
wi 11 allow them to pursue advanced degree programs in 
English speaking universities. The first 2 years of 
the FDA curricu1 urn requi res students to take formal 
English classes. A continuum of English instruccion is 
proposed for the thi rd and fourth year through further 
elective classes and through infusion into the 
technical classes. A conceptual model of ESL training 
is shown in Annex E. 

d. Evolution of Organizational & Administrative 
Structure: The evolution of organizational and 
administrative structure is described in detail in Annex E, 
Section C. In accordance with the recommendation of the 
Faculty of Agricu1 ture Planni ng Uni t (FAPU), the land-grant 
model will serve as a gui de to shapi ng the structure of the 
FOA. Initially, resident instruction will be the pri'nary 
function of the FOA. There will be a nondepartmenta~ized 
structure with the only administrator being the dean who 
will be responsible through the vice rector to the rector of 
UOS. 
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As the FOA grows. departmental uni ts \of I 11 eve'ltua11y 
emerge. These departments wou1 d be agricu1 tura1 economics. 
agricultural and extension education. agricultural 
engineering. crop production and protection. food science 
and technology. and livestock and poultry production and 
protection. Managed by department heads. these departments 
woul d operate expanded and more sophi sticated programs of 
teaching where students could option for greater 
specialization at the baccalaureate level. 

The long-range organi zational structure envi sions the 
dean. assisted by three associate deans. responsible for 
leadership in teaching. research. and extension. Facul ty 
members in each department would participate in all three 
activities. some holding joint appointments in at least two 
areas. In addition. it is anticipated that FDA members will 
hold joint appointments with the MAF while courtesy 
appointments to the FDA may be extended to appropriate staff 
of the ~IAF and MOE. In essence. thi sis the general i zed 
1and-grant model and it may take 15 to 20 years to ach i eve 
this goal in YAR. 

In order for the FDA to perform well the activities of 
teaching. research. and extension. institutional linkages 
must be established and nurtured. These linkages. admini
strative and operative. are illustrated and described in 
detail in Annex E. Section E. The UOS. MOE. and MAF have 
been highly supportive of and involved in the proposal to 
establish the FaA. Therefore. will ingness on the part of 
those institutions to develop and strengthen linkages can be 
expected. 

3. AlE Services for the FaA and Instructional Farm BUildings. 

The subproject includes USAID-funded provisions for the 
. professional service:> of a selected AlE firm to design and supervise the 
construction of the FaA and i nstructi onal farm buil di ng. Prel imi nary AlE 
activities contracted by USAID in January 1983 resulted in a Prefeasibility 
Study for th~ faculty buildings (see Annex K). This document was approved by 
USAID/Washington in August 1983 and is now being used as a document to help 
attract other donors to finance the construction of the FDA building. Cost 
estimates from that study are included in Annex I. Table 1-1. as "other donor 
parallel financing." The Prefeasibility Report details a building of 
approximately 14.OUU square meters at a cost of roughly $22 million. including 
furnishings. basic equipment. and contingencies. 

Annex L documents the AlE Scope of Work (SOW) for AlE 
Services as prepared by Gauthier. Alvarado and Associates. the U.S. AlE firm 
that was contracted by USAID to complete the Prefeas1bility Study. It details 
a phasing plan for the AlE services and cost estimates totalling $1.7 million. 
which has also been built into the bUdget estimates in Annex I. 
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4. YARG Contribution to Project Development 

Table 2 itemizes YARG inputs prior to the initiation and 
thro'Jgh the durati on of thi s sUbproject. Pre-subproject activi ti es begi nni ng 
in 19tiO and continuing since that time have included a number of outside d9nor 
stud':es. Some of these were sponsored by USAID. YARG issued the official 
Repu:1':ican Decree No. 51 (see Annex D) on July 26. 1981. officially 
esta~lishing an FDA. 

Land for construction of the FOA building and development of 
the instructional farm was designated on the new UDS campus in late 1982. 
Thi s land, estimated at 25 hectares. has been val ued at $12.4 mi 11 ion. as 
indicated in the YARG cost estimates (see Annex I). and the Summary Financial 
Plan (see Table 6. Section IV.D). 

In addition. YARG and UOS official~ have acknowledged their 
obligation to assume the gradually increasing recurring costs (local faculty 
and staff operating expenses and equipment replacement) that are inherent in 
thi s institution bui 1di ng subproject. Through the 1i fe of project. these 
obligations total $31.6 million. including contingencies and inflation (see 
Table 6. Section IV.D.). Given the outstanding growth and achievement record 
of the UDS and its progressive plans to expand in other vital areas. there is 
every reason to have confidence in the institution1s conunitment to the FOA. 
Sect~on IV.E. summarizes a detailed institutional analysis of the UOS and its 
capaJility for continued program development. 

5. Construction of Instructional Facilities: 

A prefeasibi1ity report on facilities. other than those on 
the instructional farm. is included as Annex K. A brief ,;ummary of that 
report follows. The facilitie~ proposed were based upon an anticipated 
enro11ment of 600 students--20 p~ri:ent females. 00 percent males--in a 4 year 
acad~mic program which may eventually include six agricultural disciplines. 
The .Jmount and type of space provides for research and extension activities as 
well as teaching. 

The facilities comprise 14.000 square meters of classrooms. 
teaching and research laboratories. offices. aUditorium. prayer rooms. 
libnry. and snack bar. The library space was included because UOS pol icy is 
to have one main, library and a satellite library in each of the faculties. 
Appruximate cost of the construction was projected at $19 million and 
furniture and equipment costs ~~ere projected at $3 mill ion. Total time for 
planTing. design. bid letting. contract awarding. and construction will be 4 
years. 

Details of construction supervi sion services for the 
facilities are presented in Annex K (p. 16). USAID/Yemen proposes that USAID 
funC: the construction supervision services. The cost for these s~rvices is 
expected to be about $550.000. 
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6. Institutional Development 

a. Technical Assistance: Table 4 sultll1arizes the 
person-year inputs throughout the sUbproject. Technical 
assistance will be provided in two categories: on-campus
(U.S. lead university) sUbproject management and in-country
subproject management. 

(1) On-Campus Subproject Management. Figure 1 
provides an organizational scheme for the FDA 
Subproject administration and technical assistance, and 
indicates how subproject personnel will link with 
appropriate counterparts within the UOS. Figure 2 
details a phasing plan for the overall subproject. 

Overall sUbproject management will lie with the 
Subproject Director. located on the lead university 
campus. The Director will have responsibility for 
overall subproject activities, including such things as 
managing fiscal and personnel concerns, maintaining
proposed implementation schedules and work plans,
preparing subproject reports, responding to internal 
and external evaluations, and providing liaison with 
the CID Deputy Executive Director for the Yernen ADSP 
and CID lead university officials. The position ranges
from a full-time position during the early years of the 
project to 0.50 FTE during the final subproject year. 

The SUbproject al so call s for full-time on-campus
secretarial/accounting support to the Subproject
Director (see Table 3). 

(2) In-Country Subproject Management. As shown in 
Figure 1, the in-country management team will consist 
of the following personnel: 

(a)	 a Team Leader (TL)/Subproject Manager,
(b)	 an FDA Advisor, 
(c)	 a Farm Co-Manager;
(d)	 a Co-Librarian; 
(e)	 several expatriate faculty hired while Yemeni 

counterparts complete graduate training 
programs; and periodic SUbproject consultants 
to provi de 1eadershi p for program modi fica
tions, in-service training seminars and 
workshops, internal and external SUbproject
eval uations, and in-country graduate student 
supervision. 

The TL/Subproject Manager will be responsible for 
in-country management of the SUbproject. S/he will 
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'fABlE ~ 

r<.:r:~II-i\:tiC l'uj.a~y:;is (;if C'I-GiHroUs ~l1b[:rojcct !~arJ~Sc:m:'nt ~p.n S'.lrrort, In--('.r.>untry Technical AfOsic;tance 
and Participant Training. 

Subproject Year 

category tyear 1 rtear 2 Year 3 Year 4 vear 5 Year 6 Year 7 Year 8 Year 9 Year 10~~ar 1 'Ibtal 

I. cn-canpus subproject Manage
ne..'1t _and SlJ.p{x>rt 

.~. Subproject Director 0.75 1.0 1.0 1.0 1.00 0.75 0.75 0.50 0.50 0.50 0.50 8.25 

B. Secretary/Accountant 0.75 1.0 1.0 l.0 1.00 1.00 l.00 1.00 1.00 1.00 1.00 10.75 

Subtotal 1.50 2.00 2.00 2.00 2.00 1. 75 1. 75 1.50 1.50 1.50 l.50 19.00 

II. In-{buntry sutproject Manage-

I 
rrent and Technical Assistance 

~ 
N 
I 

A. Team Leader/Proj. Manager 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
; 

1.00 1.00 1.00 11.00 
B. Faculty Advisor -0 0.50 1.00 1.00 1.00 1.00 0.50 -0 -0 -0 -0 5.00 
c. Farm Co-Manager 1.00 1.00 1.00 1.00 l.00 1.00 0.50 -0 -0 -0 -0 6.50 
D. Co-Librarian -0 -0 -D 1.00 1.00 -0 -0 -D -0 -D -0 2.00 
E. Expatriate Faculty -0 -0 2.00 4.00 4.00 3.00 2.00 1.50 0.50 -0 -0 17.00 
F. SUl:project Consultants 0.33 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 1.13 
G. Graduate Student SUpervisi..ot 0.40 -0 0.63 0.29 0.58 0.17 0.63 0.29 0.17 0.17 -0 3.33 
H. Project Evaluation -0 -0 -0 0.08 -D -D- O.OB -D -0- O.OB -0 0.24 

Subtotal 2.73 2.58 5.71 8.45 8.66 6.25 4.79 2.87 1.75 1.33 1.08 46.20 

III. Participant Training 7.0 120.00 25.00 28.00 25.50 22.00 16.50 8.50 4.50 1.50 -0 158.50 

'IUl'AL 11.23 24.58 32.11 38.45 36.16 30.00 23.04 12.87 7.75 4.33 2.58 223.70 
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maintain in-country subproject fiscal records. handle 
subproject conmodity flow from stateside couriers. and 
other logistical and management support as deemed 
appropriate. S/he will work closely with the 
in-country CID/USAID fiscal and administrative 
personnel and with FaA fiscal and personnel staff in a 
counterpart tra i ni ng capaci ty through the durati on of 
the sUbproject. The SUbproject Manager will be hi red 
immediately upon approval of the subproject. 

The FaA Advisor will assume h'js/her 
responsibilities midway through the second sUbproject 
year as hi s/her Yemeni counterpart returns to the YAR 
following a 6-month administrative internship at a U.S. 
agricultural institution. The FaA Advisor will work 
closely in a counterpart training mode with the Dean of 
the Faculty of Agriculture to assist in its management 
and development. The person selected for this position 
should have had experience as a senior-level 
administrator for a U.S. agricultural university 
instructional program. S/he will maintain office hours 
in the FaA building and generally keep abreast of the 
daily concerns that will ari~~ as the faculty begins to 
adjust to its new surroundi ngs and expandi ng student 
population. S/he will report directly to the 
TL/Subproject Manager and in-country Chief of Party
(COP) for admi ni strati ve gu1dance and 1ogi sti cal 
support. As indicated in Table 3. this position will 
be phased out midway through the seventh sUbproject 
year. 

The subproject call s for a person to serve as 
co-manager of the FDA instructional farm. This person 
will be hired immediately to provide in-country 
leadership for the development and implementation of 
this important facility. The candidate selection 
criteria should focus on construction and design 
capability of farm facilities (buildings. roads. 
fences. water delivery systems. etc.). knowledge of 
practical 1i'lestock. poultry. and crop production and 
management. and a practical understanding of how such a 
facility can enhance and complement a developing 
instructional program at the baccalaureate level. The 
instructional farm is described in detail in Annex J. 
The Farm Co-r~anager will work closely with his/her 
Yemeni counterpart. as indicated in Figure 1. to 
provide leadership for the daily operations and 
management of the farm. S/he wi 11 seek ways to 
encourage expatriate and Yemeni faculty to use the farm 
regularly as an avenue to the hands-on. practical 
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appl ication of appropriate agricul tural production 
technology for the· YAR. The Farm Co-Manager will 
report directly to the in-country Faculty Advisor for 
administrative leadership. This position will be 
phased out mi dway through the seventh sUbproject year, 
at which time hi s/her Yemeni counterpart will assume 
full management of the instructional farm. 

The Co-Librarian will join the in-country 
sUbproject staff at the begi nni ng of the fourth 
sUbproject year as the faculty building nears 
completion. This person, trained in library science, 
will be responsible for assembling and referencing the 
library resources that will constitute the FOA 
library. His/her primary goal will be to train a 
Yemeni counterpart who will have been trai ned in 
library science at a U.S. agricultural university. The 
Co-Librarian will also look to the FDA Adviser for 
admin1strative leadership. The position will be a 
2-year assignment. 

Expatriate facu1~ will be hired early in the 
imp1 ementati on phase of the subproject to teach the 
courses in the curriculum while Yemeni counterparts 
complete their graduate programs abroad. Annex E 
(Table E-2) indicates the areas of specialization where 
expatri ate input is needed. The SUbproject call s for 
17 person years of expatriate faculty input. beginning 
mi dway through the thi rd subproject year and phasi ng 
out during year 9. It is likely that third country 
nationals will be sought in this capacity as they must 
be fluent in both Arabic and Eng1 ish. The expatriate 
facul ty wi 11 look to the FDA Advi sor and FDA Dean for 
administrative leadership. 

Consultants are projected as regular inputs in 
this SUbproject. A total of 4.7 person years are 
bUdgeted to provide leadershi~ for program 
modifications, in-service training and workshops (see 
Annex I for details), subproject evaluations (see 
Section V.C. for details), and in-country graduate 
student supervision (see Annex E, Section G). These 
experts will be selected for specific planned inputs as 
the project progresses. They will be contracted by the 
on-campus Subproject Director in direct response to 
perceived needs in-country. 

b. Participant Training: A detailed ~chedule of 
participant training is presented in Annex E (Table E-l). 
This activity. already authorized and initiated under the 
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Core SUbproject, has placed three participants in graduate 
programs at U.S. agricultural universities, with four more 
in language preparation prior to entrance into graduate 
programs. The FaA Subproject would eventually train 22 
additional participants through the Ph.D. in appropriate 
di sci pl i nes for the FaA. The sUbproject wi 11 also provi de 
post-baccalaureate and/or M.S./M.A. training for one person 
in library science and another with specialization in 
ESL/technical agricul ture. A total of 173 person years of 
graduate training is projected through the li~e of the 
project, sufficient to allow for adequate faculty given 
normal retention rates. 

Selection of graduate candi dates will be joi ntly 
administered by the collaborative efforts of officials from 
the UOS, MAF, USAID, and CIO. Every effort will be made to 
select and encourage women to seek graduate training and 
eventually become facul ty members. The social impl ications 
of women as direct beneficiaries of this subproject are 
described in Section IV.B. and Annex F of this paper. The 
participant training scheme is also an integral part of an 
attempt to assure long-standing relationships with U.S. 
agricultural universities, as spelled out in detail in 
Section IV.A and Annex E. Coordination of participant 
selection and placement will be jointly administered by the 
Subproject Oi rector and the in-country C10 Core Trai ni ng 
Advisor. The final three participants are scheduled to 
complete traini~g and join the FaA at the end of the tenth 
year, as shown in Table 3. 

c. Instructional Farm Development: One of the first 
activities to be initiated upon the approval of this 
sUbproject will be the development of an instructional farm 
adjacent to the FaA with facilities, buildings, and 
equipment to offer a wide range of practical lear~ing 
experi ences for FaA students and others that mi ght come to 
the FaA for short courses, workshops. and in-service 
training. This projected 22-hectare resource is described 
in detail in Annex J, and its i ntegrati on into the 
curriculum and impact on project beneficiaries is detailed 
in Annexes E and F. 

It is proposed that USAIO contribute $1.94 million to 
this facility, exclUding contingencies and inflation. It is 
extremely ,critical that this farm be ready for use as the 
first class of students enter the FaA in' September 19b7. 
Mobilizat'lon activities initially approved in the SPID were 
postponed pending the discussions with the YARG relative to 
other donor funding of the FOA building. The instructional 
farm will benefit agricultural development efforts in Yemen 
through its demonstrations, farmer visits, etc. 
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d. Classroom and Laboratory Material sand Equi pment: The 
sUbproject proposes that USAID provide limited classroom and 
laboratory materials and, equipment that would complement
teaching, research, and extension programs of the FaA. 
Table 6 in Section IV.D. indicates that approximately $1.467 
million in obligations has been targeted for expendable and 
non-expendable equipment for the FaA bUilding and 
instructional farm. These commodities, coupled with the 
buil di ng furni shi ngs and equi pment i terni zed in Annex K and 
provided by an outside donor, should provide the FaA with 
the basic i terns necessary to launch the programs and 
outreach of the FaA. 

e. Library Reference Material Development: The SUbproject
calls for the establishment of a separate FaA library to be 
designed into the proposed faculty building. While USAID 
will not fund the building and library construction, the 
subproject recollll1ends that USAID provi de approximately $0.3 
million to provide the rUdimentary reference materials 
necessary to initiate a separate lending library for 
students and faculty of the FaA. 

The proposal for a separate FaA library is consi stent 
with the experience of other UOS faculties, and has resulted 
from the limited facilities of the central university
library. It will be designed similar to those on most 
university campuses in the U.S. Its major clientele will be 
the students and Faculties of Agriculture, Science, and 
Commerce. The students and faculty will use the library for 
the preparation of research and term papers, extension 
information, and general classroomllaboratory use. The FaA 
library will be a teaching/academic research facility 
containing reference materials, journals, books, and 
relevant periodicals for students. 

The SUbproject will provide second baccalaureate or 
M.S. degree training in library science for a Yemeni to 
eventually be designated as the FaA Librarian. S/he will be 
assisted in the development of the library by a U.S. 
librarian counterpart, as indicated earlier in this section. 

The SPIO discussed the unique role the FaA library will 
play apart from the Documentation and Learning Resource 
Center (DLRC) to be funded by USAID for the NAF. Whil e 
these two units will differ in location, clientele, and 
purpose, every effort will be made to coordinate the sharing 
of materials and published information. 
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7. Conclusion 

The SPP team considered similar projects in other developing 
countries and incorporated the lessons learned into the design of this FDA. 
U.S. LGUs serve as the predominate model for development of the teaching, 
research, and extension components of the FDA. The curriculum is based on the 
studied agricultural needs of the YAR. This led to the design of a highly 
practical, competency-oriented curriculum. The organizational structure, 
physical facility, and appropriate linkages are all outgrowths of this basic 
strategy • 

The manpower analysis (Annex H) documents the existing and 
projected requirement for trained agricultural expertise. 

The SPP team believes the proposed subproject is techntca11y 
sound and appropriate to the needs of the YAR. 

B. Social Soundness Analysis 

The social soundness issues relevant to the proposed FDA at the 
UOS are discussed at length in Annex 'F. Specific considerations are 
highlighted in the following section. These issues include: the status of 
agricultural education in the YAR, the purpose of the FDA, the source of 
students, the beneficiaries of the FDA, education of· women in the YAR, the 
impact of the FDA on women, employment opportunities for FDA graduates, and 
the institutional linkages of the FDA to Yemeni society. 

1. Agricultural Education in YAR 

Agricultural education in YAR is limited. No agriculture is 
taught in the primary, preparatory, or secondary school s. However, students 
can take a science option in the secondary school system which includes 3 
years of training in mathematics, biology, chemistry, physics, mechanics, and 
stati sties. Thi s tral ni ng provi des sufficient academic background for 
pursuing further education in agriCUltural subjects. Specialized long-term 
training in agriculture in YAR is available through technical agricultural 
secondary schools. Short-tenn tra i ni ng programs are offered by vari ous donor 
projects. 

2. FDA SUbproject Purpose 

The primary purpose of the FDA SUbproject is to develop the 
institutional capacity within YAR to train Yemeni men and women as 
agriculturalists at the baccalaureate level. This is to be accomplished 
through the establishment of an FDA within the UDS. 

3. Source of Students 

The major source of students for the FDA wi 11 be from the 
secondary schools (science option) (see Annex F). In addition, graduates from 
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the agricultural secondary schools who have demonstrated academic excellence 
will be potential candidates for admission to the FDA. University 
administrators estimate that 80 percent of FDA students will come from the 
seconde.ry schools and 20 percent from the three agricul tural schools. 
Di rectc:4 s of the agricul tural and secondary school s concur with these 
e~timates. 

4. Student Educational Preference Stuqy lQI 

One important factor in evaluating the likely success of a~ 
FDA in the YAR is the interest by secondary students in enrolling in an 
agricultural curricul urn. In order to assess thi s factor, a questionnai re 
(A~nex f. Figure 4) was designed and administered to students in the 
scientific stream of the secondary school system, to students in the two 
agricu1tural secondary schools and to students in the Veterinary Secondary 
School (Sanaa). Results of the survey are summarized in Annex F (Table F-4). 

Based on the student educational preference study, school 
visitations. oral interviews, and the assessed potential sources of students, 
tr.ere shou1d be an adequate supply of students available to the FDA. In fact, 
the general consensus of secondary school administrators is that there will be 
fu mo:'e students thaI'! available training slots in the new FaA. A detailed 
analysis of the sources of students is in Annex F. 

5. Beneficiaries 

a. Primary and Secondary: The primary beneficiaries of 
the FDA Subproject are expected to be the agricultural 
students trained at the B.S. level who enter the private and 
pUbl ic sectors di rect1y or who go on for advanced degrees. 
Salaries, prestige, personal satisfaction, and upward 
economic mobility are viewed as the principal economic and 
personal benefits. 

The secondary benefici aries of the FDA Subproject are 
expected to be the people served by agricultural 
institutions. The FaA will provide trained Yemeni men and 
women to fill technical and administrative positi~ns for 
both public and private institutions, with the greatest 
intended emphasis upon pUblic institutions. The public 
institutions inr:lude the research and extension components 
of MAF, the semi-autonomous regional development 
authorities. and other public institutions, such as MOE, 
which require agricultural graduates to serve their 
programs. Peop 1e served by the small but expandi ng 
agri-business sector of Yemen, including credit banks, 
agricultural i"put supply firms, and agricultural product 
processing ana marketing firms. also will be secondary 
beneficiaries. The extent to which the public versus 
private sectors will benefit from the FDA is not known at 
thi s time. 
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b. Tertiary: The tertiary beneficiaries of' the FOA 
Subproject are expected to be local vi 11 agers through the 
improved teennical trai ni ng at the agricul tural i nsti tutes, 
FOA research studies and developments, the hiring of 
graduates of such institutions by the NES, and proposed 
placement at the provincial and local levels. The local 
extension centers are expected to test, evaluate, and modify 
for local conditions tile research work conducted at the 
regiona~ experiment stations. 

c. Educati on of Women in the YAR: Tradi ti onally, women 
have not been educated in Yemen. The major constraints to 
educating females in Yemen have been soci al atti tudes and 
family obligations that keep girls at home and the pattern 
of early marriages. 

Fami lies objected to educati n9 daughters on moral 
grounds. Girls were not allowed to stUdy pUblicly in the 
presence of boys and male teachers~ Furthennore, it was 
felt that women did not need to be educated because their 
families or husbands were responsible for taking care of 
them. 

Today, many of these attitudes toward educating females 
are begi nni ng to change. As more and more women become 
educated, social barriers will disappear gradually. 
Progress js being made slowly, and it will continue. 

There are men and woman pioneers who have taken the 
initiative to promote changes. They will be the ones who 
provi de the momentum for conti nui n9 change and progress in 
the educational system in Yemen. Their spirit is strong. 
Their own words best reflect their commitment towards 
accomplishing these goals. On educating women, a UOS male 
faculty member said: 

liThe best way to protect. the Yemeni I woman 
is by educating her. She is a person, after 
all. By educating her, she will be protected 
from ignorance, disease and poverty, 
turn, she can protect all of us. 
family, her husband and the society. 
our sister•••we are all human." 

and, 
.her 

She 

in 

is 

H "! fast wi 11 thi s change occur? I t wi 11 be gradual, 
but it will happen. A Yemeni extension woman stated firmly: 

"Don't limit your thinking in the 
development of the FOAl to what is possible 
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today. The situation in Yemeni will change 
over time. Every day and every month there 
are changes. Things are beginning to happen 
that were impossible before. In 5 years, 
there will be many more opportunities for men 
and women than what are available today. We 
must look to the future with an open mind. 1I 

There are Yemeni who are cOllll1i ted to improvi ng thei r 
society. It will take a unified effort on their part. They 
are willing, and they will succeed. 

d. The Impact of FOA on Women: The official policy of 
YARG encourages women to attend school. Opportuni ties for 
educating Yemeni women are increasing slowly. It is 
important that serious thought be given to encouraging and 
supporting this trend at all levels of training. This is 
especi ally cri tical since mal e emi gration has placed many 
women in key production roles. Hence, women must have 
access to apgropri ate trai ni ng in agricul ture in order to 
improve their individual productivity, which, in turn, will 
contribute to the growth of the Yemeni economy. 

It is essenti a1 that the FOA encourage women to study 
the agricultural sciences. They should actively recruit 
women making them aware of the opportunities in 
agricul ture. They need to have a support structure once 
they enroll; the curriculum needs to i ncl ude courses that 
will attract women; university research and extension 
activities must be responsive to the needs of rural women 
and men throughout Yemen; and job opportunities for B.S. 
graduates must be assessible to women. 

Following are several suggestions for encouraging women 
to enroll in the FOA. First of all, FOA faculty could visit 
the secondary girls' schools to meet with the third-year 
science students to provide them with information and 
wri tten 1i terature about the facul ty. I t waul d be 
advantageous if this faculty member were a woman. Meeting 
with the parents also could be arranged. 

Housing is another issue that is of particular concern 
for women. Some women wi 11 be abl e to stay in the women's 
dorms with family approval. For others, this may be more 
difficult. Assistance with arranging alternative housing 
with relatives or families would help to encourage the 
enrollment of women from more traditional families. As more 
women enroll and as soc i ety begi ns to accept some of these 
changes, it will become increasingly easier for other women 
to enroll. Already, there are approximately 300 UOS women 
students who are in residency homes under the supervis'jonof 
a house mother. 
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Another i ncenti ve for women to enro I I WOU Ia De we 
availability of financial assistance and scholarship 
support. This is particularly important for families with 
several chi 1dren. Usually, the family resources are 
invested in the education of boys first, then the girls. If 
alternative assistance was available, it would encourage 
families to educate the girls also. 

Orientation and a support structure for women, once 
they have enrolled, is extremely important. This can be 
accomplished through formal orientation sessio~3 and 
informal group meetings of women students and women faculty 
members. A woman facul ty student advi sor coul d di rect and 
advise women in their scholastic programs, give them moral 
support, and provide them with a positive role model to 
observe. It would be impossible for a male faculty member 
to provi de thi s type of support, si nce he does not face the 
same constraints as women. 

The existence of women faculty members would help 
i\tt-ract women students. Therefore, it is recommended that 
qualified women be identified in all fields of agr:culture. 
Eased on the establ i shed selection process for sel ecting 
participant trainees of the future FOA faculty, qualified 
women and men could be selected for advanced graduate 
training. A number of eligible women for participant 
training have come to the attention of the SPP team. (See 
Footnote 16 for a list of these women. Also see Table E-l, 
Annex E, for a list of the participant trainee positions. 
Addi tional di scussion on the selection process is di scussed 
in the text of Annex E.) 

The curriculum of the FOA was designed to include 
courses that will attract women. Based on the assessed 
interests of women in secondary schools, and the needs of 
rural women, the recolllnended curriculum for general 
agriculture is rel evant to both women and men. (see Annex 
E, Table E-3). Because rural women are engaged in all 
aspects of agricultural and livestock production, food 
process ing, management' of farm and family resources, 
marketing, family nutrition, and extension, there is no need 
to have a dual track curriculum. 

University curricula, research, and extension 
activities must be responsive to the needs of rural women 
and men. In order to accomplish this, it is reconnended that 
women faculty members be represented and/or consulted on the 
following l!!1iversity advisory boards: The Curricula Review 
Committee, the Research Advisory Committee, and the 
Extens i on Coordi nati ng COl11l1i ttee, (see Annex E for further 
discussion of these commit.tees). 
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e. Extending Benefits to Farmers and Farmer Groups: There 
are several types of media that are being employed for 
disseminating agricultural information to rural 
cOlll11unities: Television, video films, slide shows, printed 
materials. demonstrations, and group meetings. Such media 
have proven to be an effective means for cOlll11unicating 
information in the YAR. Therefore, what is needed are 
additional materials and more qualified extension personnel
rather than new approaches. 

The FDA could prOVide leadership in producing films and 
other media that ~re aimed at the agricultural sector 
through cooperation of their extension faculty. Men and 
women students could help in developing such materials 
through class projects. 

Specific attention should be devoted to the preparation 
of information for rural women by women students. Because 
of the social constraints that mak.e it difficult for rural 
men and women to participate together in. group meetings,
much of the extension material will need to be prepared with 
a specific target group in mind. 

7. Employment Opportunities for FDA Graduates 

In order to attract students to the FOA, there must be 
employ~nt opportunities for them after they graduate. It is anticipated that 
there will be many opportunities for FDA graduates to staff the MOE and MAF in 
technical, professional. and administrative roles; to staff the on-going 
do~or supported agricultural and rural development projects; to provide
personnel for the emerging agri-business sector; to collaborate in the 
development and staffing of a National Agricultural Extension Service; and to 
prOVide technical expertise for numerous LOA and a growing credit bank 
system. (see Annex G for a comparison of salary levels for various 
occupations in the YAR, 1983). 

All of these jobs would be available to both men and women 
if they are motivated and interested. Already women are employed in the 
governmental ministries, private agri-business companies, academic 
institutions and donor projects. Among the women and men interviewed, there 
was a general consensus that professional women coul d work in these jobs 
without a problem. 

B. Institutional Linkages 

The FDA as planned will have a significant im;:>act on the 
social structure of the YAR. Annex E outlines the four major areas in which 
these linkages will operi:lte. However, particular attention is appropriate to 
the significance of these linkages to particular components of Yemeni society. 
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The young people, both men and women, will have an 
additional opportuni~1 for university level education, hence, employment
opportunities. These linkages are outlined in Annp.;\ E (Figure E-6). Df 
particular significance in these linkages are the opportunities for women to 
access professional careers in both the pUblic and private sectors. Examples
include employment as extension personnel, food processing industry employees, 
managers of agricultural statistical reporting agencies, and writers of 
technical agricultural literature. Another source of professional employment
for women will be within the agricultural education enterprise itself. 

Men and women associated with agricultural operations in the 
rural areas of the YAR will be linked to the FDA as outlined in Annex E 
(Figure E-4). This diagram highlights the variety of pathways by which 
knowledge will flow into this particular sector of society. As these people 
experiment with and adopt more effective agricultural, village sanitation and 
resource management techniques, the bondages of low income, drudgery labor and 
poor health will give way to improved lifestyles. 

9. Conclusions 

The FDA SUbproject has been proposed tv develop the 
institutional capacity within YAR to train Yemeni men and women as 
agriculturalists at the baccalaureate level. 

The Spp t~am has conducted a detailed evaluation of the 
agricul tural education needs in the YAR, the available institutional 
capabilities for training in agricultural disciplines, the potential sources 
of students, the interest of students in enrolling in an agricultural
curriculm, the curriculum needs for men and women students and the potential
impact of the FDA on secondary and tertiary beneficiaries. 

Based on interpretation and analysis of secondary and 
primary data (see Annex F) the SPP team has established the following: 

a. There is a need for trained agriculturalists in Yemen 
at the national, provincial and local levels; 

b. Agricultural education in YAR is limited; 

c. The FDA would provide a needed institutional capacity 
to train Yemeni men and women as agriculturalists at the 
baccalaureate level; 

d. There is a sufficient supply of students available to 
the FDA; 

e. There is more than sufficient interest by students in 
enrolling in agricultural curriculum; 

f. The proposed curriculum for general agriculture is 
pertinent to and appropriate for both men and women; 
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.g. Women students need to be encouraged to join the FaA; 

h. Partici pant trai nees for the FOA facul ty need to 
include both men and women; 

i. FaA research and extension activities must respond to 
development needs of the rural population; and 

j. Sufficient employment opportunities exist for FaA men 
and women graduates. 

Hence. from a social. soundness perspective. the SPP 
team believes the proposed subproject is sound and 
appropriate to the needs of the YAR. 

C. Economic and BUdgetary Analysis 

1. Least Cost Analysis 

a. Internal Versus External Training: Although this SPP 
identifies many ways in which anticipated benefits of the 
proposed SPP will em~rge. it is not possible to quantify the 
private and social costs and benefits to make a 
determination of economic feasibility. An alternate 
approach consists of two steps. The fi rst step is to note 
the primary and most tangible output of the FaA: The 
training of a target number of B.S. level general 
agriculturalists by the end of the project life and the 
capacity to train graduates at a specified rate thereafter. 
The second step is to analyze the costs of establishing and 
operating the FOA compared to the costs of achieVing this 
output by training in established institutions. Experience 
has shown that training that is most similar to that to be 
offered in the proposed FaA can now De provided in a select 
number of Arab universities or in the United States. 
Training in Western European or Eastern Bloc countries is 
not an admissable alternative. Furthermore. USAID has had 
prior experience with the two alternatives, leading to 
adequate information on the annual per student costs. 

This comparison, a least cost analysi~ of the three 
alternatives (called FaA. Arab, and U.S. for short), was 
performed. Although the details of the analysis· are 
thoroughly discussed in Annex G. it is important to note 
some important features of the analysis. First. a total 
"present value (PV) of costs" taken over a given planning 
horizon (21 years) was considered as the principle indicator 
of cost effectiveness. However. there is deemed to be 
special merit in using indicators which reflect the 
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availability of graduates to offer their services in tne YAR 
after receipt of degree and, in particular, the availability 
of graduates to serve in MAF. Hence, two indicators were 
calculated which show PV costs per graduate retained in MAF 
and PV costs per graduate reta i ned in YAR. Each of these 
indicators can be reduced, furthermore, to show the "per 
graduate" cost accruing solely to USAID in addition to the 
"per graduate" cost accuring to the "combi ned sponsors. II 
Using a base level set of cost figures and other 
assumptions, 'the least cost indicators shown in Table 5 were 
derived. 

This base level analysis indicates clearly that 
training B.S. level gradlF· ... ;s in the U.S. is not an 
economically viable option. oecause the compari son of the 
costs of the FDA and the Arab options yield mixed 
conclusions, they must be considered more carefully, however. 

From USAID's point of view, it is clear that the FOA is 
the least cost al ternative. From the combined sponsors I 

point of view, the analysis shows the FOA alternative as 
haVing the least cost but by a narrower margin. 

A major part of Annex G is devoted to an elaboration of 
this analysis and the various assumptions. A major concern 
is whethsr the Arab university costs are understated in the 
base level figures because of subsidies. A sensitivity 
analysis conducted on the model with respect to this factor 
reveals that the FDA would be competitive if the subsidy in 
effect amounts to at least $1,150 (up 14 percent from the 
base level estimated cost). In annex G, other assumptions 
in the analysis are altered in order to test the effects on 
the 1ea~t cost indicators. 

The ana1yis should not be concluded without due 
consideration of factors that transcend the kind of 
financial analysis approach used here. Important quality 
cons i derations are at issue. A top rate Yerneni facu1 ty is 
involved in the FDA option, whereas there is believed to be 
some unevenness in the quality of the Faculties of 
Agriculture in Egypt, Jordan, and Syria. Furthermore, the 
way the FOA is envisioned to interface with the agricultural 
sector of Yemen (as specified in other parts of this SPP) 
cannot be paralleled in the Arab options. Training programs 
"customized" for Yemen could be established at Arab 
institutions but only at much higher costs. 

b. Other Internal Alternatives: The FDA SPID listed 
"within the YAR" alternatives to the project design detailed 
in this SPP. The SPID suggested that four of these 
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TABLE S 

Present Value	 Costs per Retained Graduate: 
Base Leve 1 Run 

Least Cost Indicator 

1. Retained in 'fAR - Cost to	 ArD 

2.	 Retained in 'fAR - Cost to Combined 
Sponsors 

J. Retained in /1.4F .- Cost to	 AID 

4.	 Retained in /'IAF - Cost to Combined 
SponsoM 

Costs ($) 

FOA Arab U. S. 

$10,375 04,514 S 97,373 

09,562 $34,614 $ 97,J?'J 

$12,965 $51,921 S259,503 

$49,440 $51,92l SZ59,503 
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alternatives would involve lower costs than the current 
design. One alternative did not list a specific comparative 
cost. Two alternatives were listed as more expensive. Two 
of the suggested lower cost options involve modification/ 
expansion of the ISAI. One significant social cost of this 
alternative would be subordination of the goals ,of the 
agricul tural secondary school. As di scussed in the SPlD, 
there are significant quality considerations involved with 
these alternatives. which clearly favor the FOA. 

c. Conclusions: The FOA has a least cost advantage in 
four (out of four) categories compared with a U.S. training 
alternative and in three (out of four) categories when 
compared with an Arab training alternative. The least cost 
advantage apparently experienced by Arab universities in the 
one other category could be more than offset by the sum of: 

(1) Subsidies to Arab universities that lead to the 
understating of the true cost of those programs; 

(2) Significant quality advantages incorporated into 
the proposed FOA; 

(3) Intangible. but significant linkages that an FOA 
will have with the rest of the YAR economy; and 

(4) Direct contribution of the FDA to the mission of 
the MAF. 

2. BUdgetary Analysis 

a. YARG Development and Recurring Budget: The economy of 
the YAR is characterized by very significant external 
components; remittances of JOO.OOO to 400,000 Yemeni men 
worki ng abroad. hi gh 1eve1s of expendi tUloes on imported 
cOfTltlodi ties. and payments to expatriate professional s 
working in Yemen which are remitted out of the country. 
Recent trends in these i ndi cators of the external economy 
indicate cause for concern. Remittances have stablized or 
slightly declined. The once restrained spending on consumer 
goods has gi ven way to more 1ivi sh spendi ng expeci ally for 
imported goods. 

The domestic pri vate economy is relati vely undeveloped, 
and consists of small. uniformly dispersed, regional trading 
centers. The domestic public sector economy is largely 
dependent on import duties for revenues. Vigorous expansion 
of the pUblic sector economy is largely dependent on import 
duties for revenues. Vigorous expansion of the pUblic 
sector has been facilitated by external donor-support~d 
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projects. The monetary requirements for operating these 
projects (assumed by YARG) and for carrying o.ut the nonna1 
functions of government threaten to exceed the ability to 
generate pUblic sector revenues. Further discussion on this 
issue as well as a prognosis for remedial actions is 
included in Annex G, Economic and Budgetary Analysis. 

b. BUdgetary Allocations to Higher Education: Annex H 
contains information pertaining to the financial operations
of UOS, the principal institution of higher eudcation in 
YAR. Because a detailed financial history of the university 
was not available, it was only possible to infer a rough
estimate of the operating budget of UOS, its past history, 
and its likely continuity over future periods. The 
operating bUdget figure appears reasonable for an 
institution the size of UOS. The general education bUdget
(stated in real terms) has been increasing at a significant 
rate. YARG investment in general education activities is 
projected to conti nue i ncreasi ng throughout the SFYP. In 
spite of an awareness of general governmental bUdgeting 
constraints, YARG officials in CPO, MOE, and UOS were 
emphatic in their opinion that the UOS would continue to 
receive funding for operations of present and planned 
facil ities. 

c. Operating an 'FaA at the UOS--Recurring Costs: The 
proposed FaA bUdget was reviewed with officials of the UOS. 
It was conclUded that the annual cost to YAI<G of the FaA 
would not constitute an unreasonable financial burden. 
Assurances were provided by UOS, MOE, and CPO officials that 
the YARG share of the FaA costs woul d be di sbursed in full 
and on sch~dule. 

d. Conclusion: It is believed that YARG is cOI1Iilitted to 
fulfilling its objectives in the educational sector and that 
there is little risk tha.t the YARG share of the FOA costs 
will not be forthcoming. Since recurring cost issues affect 
all CID/Yemen Subprojects, ho\~ever, efforts should be 
initiated to monitor the bUdgeting of funds for SUbproject
by YARG (inclUding provision of in-kind goods and 
services). The monitoring of FDA costs should be part of 
the FaA evaluation strategy. 

D. Summary Financial Plan 

1. Total Project Costs 

Establishing an FaA in Yemen, inclUding
construction, wi 11 cost approximately $81.3 million. The estimated 
the proposed USAID subproject is approximately $26.6 million. 

facility 
cost of 



2. USAID Contribution 

It i:; recoll1l1ended that USAID provide a $26.6 million grant 
to finance the design and construction of the FOA instructional farm, 
technical assistance, participant training, commodity support, and other 
direct costs. Approximately $5.2 million (20 percent) of the USAID funds will 
be for direct purchase of Yemeni Rials to cover specified local cost items. 

Included in the $26.6 million USAID grant is approximately
$1. 7 mi 11 ion to fund A/E services to desi gn the facu1 ty classroom and office 
buildings and supervise construction. The detailed bUdget and SOW for the A/E
services are contained in a prefeasibi1ity stuqy which is in Annex L. 

3. YARG Contribution 

The YARG contribution will approximate $31.5 million in 
Yemeni Rials equivalent for land, salaries. operating costs. etc., but 
excluding university overhead costs of administration. faculty to teach 
service courses outside of agriculture. student room and board. etc. (see
Annex E for a detailed discussion of the institutional analysis.) 

4. Other Donor Contribution 

The balance of the funding will be parallel financing in the 
form of a loan from another donor for construction of the FOP, classroom. lab, 
office, and library facilities. The parallel financing could be as much as 
$23.1 million. The YARG is expected to provide funds for any construction not 
supported by a parallel financing loan. 

Tables 6 and 7 sUll1l1arize the proposed financial plan for the 
establishment of the FOA. Budget details are provided in Annex I. 

5. Physical Contingency and Price Escalation 

The local inflation rate has recently dropped from 30 
percent to appl'oximate1y 12 percent and is projected to drop to 10 percent by
1986 (the third project year and second year of inflation). It is estimated 
that average annual international price increases will be 7.5 percent in 19B4 
and will drop to 6 percent by 1986 (see State 015266, 1/18/83). 

The budget inc 1udes a phys ica1 conti ngency of 0 percent for 
each year of the SUbproject. An inflation rate of 8 percent (compounded) W!S 
used for both the foreign exchange and local currency budgets. Inflation wa::i 
factored on t~e physic~l contingency. Inflation and contingency thus applied
totdl approximately $15.4 million for inflation and $2.3 million for 
contingencies. ' 

E. Institutional Analysis 

The reader ; s referred to Annex E. Section I. for more detailed 
information concerning the UOS and the FOA. 
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TABLE 6 

SUHH}\.R'f {-'INANCIAL PLAN - FOA COMPONENTS .!! 
($000) 

Land 

SUBTaI'AL 

TOTAL 

-
USAID 

CATEGORY 

Dollar 

-
4,638 

1,575 

1,499 

1,239 

5,760 

462 

-
1,8481/ 

17,021 

474 

3,962 

21,457 

Local 
Currency 

-
Personnel -
Allowances -
Travel and Transportation 351 

Commodity Support 228 
I 
0\ Participant Training 154
N 
I 

Development of Instruc
tional Farm including
 
Farm Buildings
 1,485 Y 
Facility Construction -
Other Direct Costs 1,655 . 

3,873 

contingency at 5\ 193 

Infaltion, compounded
 
@ 8\
 1,125 

(Rounded) 5,191 

.!! Marginal differences due to rounding 

YARG 
($ Equiv

alent) 

12,400 

7,466 

-
498 

-

-

-

-

2,709 

23,073
 

534
 

7,964 

31,571 

_. 
OTHER DONOR 

ESTIMATEDParallel 
TOTALFinancing 

12,400-
- 12,104 

1,575-
2,348-
1,467-

- 5,914 

- 1,947 

22,000 22,000 

- 6,212 

22,000 65,967 

1,100 2,301 

13 ,051-
------_. -

23,100 81,319 

2/ Approximately 75 percent is for local construction costs 

11 Includes $1.703 million for faculty building design and construction supervision 
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TABLE 7 

SUMMARY FINANCIAL PLAN for FACULTY OF AGRICULTURE SUBPROJEcr 

_. -. --_.-

CATEGORY 

I. USAID BUDGET 
A. USAID Dollar Budget 

1. Contingency, 5'l 
2. Inflation, 8\ (Crnpd. ) 

Subtotal 

B. USAID Local Currency Budget 
1. Contingency, 5\ 
2. Inflation, 8\ (Cmpd. ) 

I 
0\ Subtotal
 
w
 
I 

TOTAL USAID BUDGET 

II. YARG BUDGET 
A. Contingency, 5\ 
B. Inflation, 8\ (CDlpd. ) 

TOTAL YARG BUDGET 

III. OTHER DONOR FINANCING 
A. Contingency, 5\ 

TOTAL OTHER DONOR FINANCING 

GRAND TOTAL 

($000) 

1 I 2 I 3 I 4 I 

1310 2337 2245 2579 
26 61 61 68 
- 102 211 372 

1336 2500 2517 3019 

1186 487 338 391 
59 24 17 20 
- 41 59 107 

1245 552 414 518 

2581 3052 2931 3537 

12400 53 671 756 
- 3 34 38 
- 4 117 206 

12400 60 822 1000 

- 22000 - 
- 1100 - 

- 23100 - 

14981 26212 3753 4537 

SUBPROJEcr YEAR 
TOTAL 

5 
, 6 7 8 9 10 11I I I I I 

17021 
70 53 46 31 24 19 15 

2331 1958 1684 1055 743 486 293 
474 

528 519 570 463 432 409 356 3962 

2929 2530 2300 1549 1199 914 664 214~7 

3873 
21 14 14 8 6 5 5 

430 286 289 156 127 92 91 
193 

162 141 178 117 113 96 111 1125 

613 441 481 281 246 193 207 5191 

266483542 2971 2781 1830 1445 1107 871 

23073 
42 53 59 67 74 79 85 

833 1054 1190 1345 1473 1589 1709 
534 

315 519 733 100B 1316 1666 2080 7964 

1190 1626 1982 2420 2863 3334 3874 31571 

._. - - - - - - 22000 
- - - - - - - 1100 

- 23100 

4732 4597 4763 4250 4308 4441 4745 B1319 



1. UOS 

seven fa
students 

cul
in 

ties 
the 

The vas 
have e

1982/83 

was foun
volved. 
academic 

ded in 
These 
year. 

1970. 
had 
Many 

In the short span o
231 faculty members 
buildings have been 

f 13 years, 
and 6,872 

constructed 
on t't'O campuses within the city of Sanaa. This dramatic growth was supported 
by YARG and directed by capable university administration. An administrative 
structure. similar to that which has been effective in U.S. LGUs, has evolved 
to that shown in Annex E. 

The UOS was initially part of the ~1OE. Today, however, a 
is independent of that ministry. It does maintain a vital linkage with the MOE 
through the r1inister of Education chairing the Advisory Council which 
pre,;cribes policy for the university. 

Budget submission of the UOS to the Ministry of Finance and 
the CPO is independent of submission from other governmental entities. 

The UOS plans to add four faculties: Agriculture. 
Veterinary Medicine, Pharmacy, and Denti stry. These will requi re new 
facilities and will increase administrative and operative costs of the 
uni vers i ty. 

Success of the new facul ti es depends upon the capabi 11 ty of 
the FOS which will teach mathematics and basic science courses for their 
students. The FOS presently teaches. and will continue to teach. courses for 
students in four facul ties: Education, Commerce and Economics, Engi neeri ng, 
am, Medicine. The FOS has the administrative capability and professional 
st"ff, whi ch can be increased to teach courses for its majors and perform the 
service teaching role. However. as facilites are limited. To accommodate 
some increase in enrollment, the facilities now used from 0730 to l40U hours 
may be used from 0730 to 1800. Also. some increases can be made in class sizes. 

2. Faculty of Agriculture 

The FaA, as proposed, ;s compatible with administration of 
the UOS. It should benefit from the administrative structure, policy 
mechanisms. and services which have evolved in the university. Women faculty 
members and women students should be readily accepted in the FaA. They are in 
all the other facul ti es and fi 11 1eadershi p rol es in the MAF. Just as the UOS 
is dependent upon hiring non-Yemeni faculty members, the FaA will utilize some 
non-Yemeni until Yemeni educated to the Ph.D level replace them. Initially, 
the FOS will teach the mathen~tics and the basic science courses for students 
in the FOA in existing facilities. However, the classrooms and laboratories 
for these courses must be constructed either in the facilities of the FaA or 
elsewhere in the UQS. 
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V. IMPLEMENTATION ARRANGEt4ENTS 

A. Implementation Strategy 

1. USAID/Yemen 

The USAID/Yemen Agricultural Development Office (ADO) will 
assume full oversight and monitoring responsibility in consultation with other 
elements of tile !4ission. This will include. but not be limited to. technical 
assistance. approving annual workplans. expediting diplomatic relations with 
the YARG. approving bUdgets. and organizing external evaluations. A Project 
Officer will have ready access to the CID FOA Subproject Director and TL , and 
will work cooperatively with the USAIO/Yemen ADO and CIO/Core COP for 
coordination with other elements of the ADSP. 

USAIO/Yemen will arrange for other technical inputs from 
USAID that are required. such as review. and periodic monitoring by an 
USAID/Yemen engineer of the USAID-funded construction elements of the 
instructional farm. 

2. C10 

The project was designed and will be implemented by CID as a 
subproject of the ADSP (279-0052). USAIO will sign a SUbproject contract with 
CID. OSU has been selected as the lead university and will be responsible fer 
providjng the on-campus Subproject Director and meeting all technical aspects
of the subproject. All other long-term and short-term staff recruitment shall 
be through all participating CID universities. OSU will be responsible for 
subproject admi ni stration in close cooperation wi th :he CID Executive Office 
in Tucson. Arizona. and with the Core Subproject administration. 

All of the CIO universities have a strong tradition of 
teaching. research, and extension. There will be a large pool of 
profess ional sand technici ans from Which to draw expert technical assi stance. 
The project does not require any full-time individuals with highly unusual. 
rare skillsi staffing, therefore. is not expected to a problem. OSU will 
assign a Subproject Deputy Director on the OSU campus who will coordinate all 
technical and administrative backstopping though the CIO network. An Acting
SUbproject Director has already been designated. Additionally. the CID Deputy
Executi ve Di rector for Yemen will work coll aboratively with the Subproject
Director to insure full and appropriate backstopping of the FOA Subproject. 

CID will enter into a subcontract(s) with a local contractor 
for construction of the instructional farm. In order to facilitate the work 
under the subcontract(s). facilitate UOS participation, and provide some legal
protection to CIO (operating in a country with relatively limited legal
protection for outsiders in any disputes that may arise). the UOS will be 
si gnatory to the subcontract. Sel ection of the subcontractor will be in 
collaboration with the USAID/Yemen. 
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CID expects the r~ission to arrange periodic oversight and 
monitoring by an USAID engineer to assist in insuring that USAID procedures
and quality standards are met. 

B. Implementation Schedule 

A detailed implementation schedule is presented in Annex M. The 
initial work plan and scopes of work for the initial sUbproject personnel are 
presented in Annex D. 

C. Project Evaluation 

Given the extended life of project (11 years), USAID/Yemen
recommends that the project be subjected to a series of evaluations to more 
cleJrly assist its progress and to insure that the design remains relevant to 
the needs of FDA. The contractor, C!O, in collaboration with USAID and YARG, 
wi 11 undertake an internal assessment of the project in years 2, 5, and 8. 
USAID will schedule more comprehensive external evaluations of the project in 
yeers 3, 6 and 9. The external evaluation in year 6 will constitute the 
mid-term evaluation, and will be the most comprehensive. The team for the 
external evaluation will consist of external consultants plus USAID/W 
representatives. The bUdget includes funding for 30 work days TOY service for 
each external evaluation. 

The evaluations will review the effectiveness of the FOA 
Subproject activities to date and the status of accomplishment of its inputs, 
outputs, and purposes. Each external evaluation will be done as part of the 
eVc:luation of the total ADSP (Project 279-0052) and all of its SUbprojects.
The ext~rnal evaluations will review the effectiveness of the FDA Subpro.iect,. 
as well iiS its relationship to the other subprojects and its contribution 
toward achievement of the ADSP's goal, purpose, and outputs. 

Initial indicators for the first internal and externdl evaluation 
should include, but are not necessarily limited to, the following: 

1. Status of construction of facul ty buil di ngs and 
in~tructional farm. 

2. Ana1ys is of FDA enro11 ment by sex, background, home 
location, high school, etc. 

3. Analysis of Y~neni faculty in training and employed. 

4. Relevance of curriculum instructional farm and student work 
experience program to the small, traditional farmer and to rural women. 

5. Development of relationships between the ~1DF., MAF, and FOA 
and between teaching, research, and extension. 

Table 8 shows the frameworks, methodologies, types of data 
anc1yses to be made, and data co11 ection ins trumel1ts to be used wi th both 
in~ernal assessments and external evaluations. 
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TABIE 0 
Evaluation Plan 

· AEsess;ent team is repre
sentative of project. 

Assessrent team includes· 
both American and Yaren! 
project staff. 

Assessrent teaIlI utilizes· a foonalized assessr.elt 
process for collecting data 
analyzing data and r~rtinc; 
findings. 

• Assess:e\t is basal on 
loqframe outputs. 

•0\ ......
• 

· FollOW'~ study on YEIIIl!niEll'rERW. · Evaluation team ft!IIbers• Evaluation team lacks • Folla-up survey. 
in U.S. lniversitieswill be ltlCUlileded by theEIIAIJ.Ilcr~ direct involYmEnt on pro

• Oral interview guides.Project Director and awrovedject Utt>18lll51tation. 
• Analysis of ~a~icby AID/Kliih.in9ton. sbdents and • H:lil questiorW\iliredata on faculty, 

of data collection _theda. · Team will use a variety 
0 c:valuation team will _t proqraaJ at the lhi'Jersity • Cbservatien guides. 
with AIDIY and University of Sanaa. 

- Direct oral interviews • D:lc:lm:nt search guides.staff to establish the para • Analysis of docme1ts ofPIOJEX:T JEters of the evaluation and- en-site cbservatiala project such as project re-YFARS the proced1res to be usal. .. D:x:unent search I?Orts, correspaldence, insti··J, 6, 9 • Collect and ~ile data. wtialal agreements, etc.0 Evaluatien will be part 0 Analy~e ~ ~ize data 
of the AID project eval 0 proqram quality assesSlt:iltwrite evaluation reoort.,0 •uatien. t.ht'ou9h oral interviews, doc

\IIt:ilt searches and en-site• Evaluatien team will be :observations.
'liven assistance in findinq 
docI.r.ents and people needed • Catpu-ative analysis of m 
to eatplete this evaluation developrent with loq·frar:e. 

· I\nalysis of cost ·effective 
ness of proj(:Ct . .
 

S'i~ FIW£W)RK f£lU)L(X;!ES T'iPE Cf' ANALYSIS Dl\TA COLLECl'ICli INSTRlJ!'till'S 

INl'E:R.AL · Establish a foonal assess- • Descriptive analysis of '. Oral ir.terview guides. 
AS~ II'eIlt tealll of cm, AID, Core project iJrplmentation. • Mail quer.tionnaires.and Y~ staff. • Corparative analysis of 

• Establish bes1dmuks for ~ developrent with logfrar.-e • ctlservation guices. 

assessment. ~ i ..~lmentation timelines. • D:lcunent search guides. 

· Develop data collection · Statistical treat:nent of 
Pmm::I' instxurents basal on bench·· phic data on enroll-
'{l'"J'.RS IIlad ~tions. .-.ents, sex of sbdents re-

2, 5. 8 • Collect and ~ile data. tention rates, staff/~t:ldent 

atios, overseas training,· Analyze and SU!I:urize data letc. 
• Hrite conclusions, c:a:r.JeI1- • Discrepancy analysis 
datiens and recxxmeildatiens between curricullD bein;J 
for ~rovsrent of project. drlivered and that desi90ed 
• DiSSElllinate assessment re- in &'P. 

port to AID/Ymen, CID, Core, 
YAle and AID/~ton. 
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FOOTNOTES
 

Draft, SFYP, Chapter 3, p. 27, YARG, March 19B2. 

2/ IBRD, Yemen Arab RepuDlic Agricultural Sector Analysis, Nov. 1981; see 
also IBRD, IIManpower Development in the YAR,II ~larch 1981, p. B4. 

~/ USAID Agricultural Sector Assessment, 19B2. 

4/ Ibi d. 

5/ Ibid. 

6/ Ibi d. 

7/ Ibi d. 

8/ Ibi d. 

2./ Ibid. 

10/ In order to determine potential interest levels in the FOA, 
questionnaires were administered to science students in secondary schools in 
Hodeidah. Taiz, and Sanaa. Second and third level students enrolled in the 
science option were polled. The following schools were included in this 
survey. 

Hodei dah 

1. Omar Ibn Abn Al-Aziz Secondary School (boys): 

a. Third level: Natural History Class. 
b. Second level: English Class. 

2. Bilquis Secondary/Preparatory School (girls): 

a. Third level: Law Class. 
b. Second level: Math Class.
 

Taiz
 

1. Farouk Secondary School (boys): 

a. Third level: Chemistry Class. 
b. Second level: Math Class. 

2. Bilquis Secondary/Preparatory School (girls): 

a. Third level: English Class. 
b. Second level: English Class. 
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Sanaa 

1. Gamal Abdul Uassar Secondary School (boys): 

a. Third level: Physics. 
b. Second level: Math. 

2. Arwa Secondary School (girls) 

a. Third level: Physics 
b. Second level: English 

In addition, students in the Surdud Secondary Agricul ture School, the Ibb 
Secondary Agricul tural Insti tute, and the B1 r El-Guhourm Veteri nary Secondary 
SChool (Sanaa) were polled to determine the interest level in the FDA. 
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ANNEX A 

SPID APPROVAL MESSAGE 



:r	 (I # I 
Uli I lJ L I ,i u' 

~ .' L/Pvartn,~ C11 t I) r L"i t([ re Te'l ern .\.,............. ,...
.L	 oJ ,,,m AID!'~"'E ~I OF 01 STAT[ an~. .UUl AIOU36 STRT[ 1D2~'" 2UI
 

ORIGII; "J'OU THE O[$IGR TE~n IIIT~ D~a Oil THE uovt.
 

OR IGII. orr ICE ~; TC· 0'	 I. R.O~ E C; 1I0nt N! SU IOU: TNOUGNl "UST It GIvt/; TO 

INFO HEP~-Ol _.NE·Ol HECP'll I:EN"U ~~CE·~I p~~.·8: Gtoll ATTRACT'"G AIIO U'N"IIIG JCnEN INTO TNE PROJECT AT All
 

Gtrl'81 c:r;E'CI 1I10'SI ~aG'J: EO-S2' EhU'O\ "'06 EARLY OATE, TNIS TS [SP!Cll.lll T;:U SIHCE LARGE HU~IUS
 

"RI-OI SIH-PI RUO'OI nA~T'OI ~T~a-Ol On-D. OF 1(nEul nEil uv~ LEft AG,IC::LIUH TO $tlK T~EIt
 

IU. AD FcalUMEt IN S.UDI AIIO TNE Gl'LF :TAlH, AUI' 1I0~1I HAV(
 
TAr,!N. IHE II 'L~CH 0/; THi r ~Rn. The CUUICULUH lH"T I~
 

INro oCI·as CO~¥'OI III~'IC TO It ~rsl.IIEC rDa TI:[ FACUL 1Y ~NCCLD !::CCUUGE 11)1:!N TO
[B." 
ENROLL FR01 I~E omT, 1M :CU~tES ~II'T IITlL ,,'-:[LEUH
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AIO/N[/H(~A: C. caoll\.[Y 10UrTi THUE ISSUES SHDUIO BE Co'H~TDERtD II: HE SOCUI. ueAL'SIS
 

AIO/""IE:~. ~LE II'JAN IDA,rn	 S£CTIOII Dr THE SP'. 

AIOIIIE/~OIl1£1t': J.IIILLIA"~ IOAMII
 
AIO/NE/~: =. LIHINER lDUFTI C: IICHIlAAQ eNg roAIIARD L!l:HAGES: THE ROLE 0; THE
 

FACUL TY or AGH ICUL TURE \ II TNE II~OLE AGR ICUllum SECTOP.
 

~ 2800:51 JUL 13 II\IST IE DEliNEATED III IIO~E DnAIL. rOLI.OIIIUG ARI TY'IC","
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Eo O. I :H6: H/A	 r 'CUL TV AH, THE "(COIIO.'. :CNOOLST 

··················S7136' 20D2U1 I" 

u.S:
 
SUIJECI: HI1EN·rACUL TV or AGalCUL TUIE 'NEAC 0, AOfOUATE :UP'LY or AOIICUl T~IlL;TUDEHT:: THIS IREA
 

REYI!~. AGAICUL IUU O[v£Lo~nEIlI SU'~OAf rROJECI 2"'00~2	 IIUST lE LOOklC AI Cl~:iiIcE INIP.E .R! 'DWll nut·
 
SECDNDAIT "" CUlIUtlol S~HOOL: .~ IC~ IIlll SUV[ ,: TN(
 

1. IIE'c nET JUN( Jr. \U3 Alia IHIEIIEO FACU'TV OF
 
AGRIClILlu~i: ~UBPROJ[CT IDEliTH ICU 10:' oocurENI. l! liAS PlINCT~'L .DUHE OF :UPP~' Dr :IUO(NT:. OTHU
 
GENEPLlll' rUT TNAT IKE SPIO I/~: • IIE.I fRl~Ult "I"ION .ESlAllTSHE~ 'hO '~O~~:to FACUlTIE= :JITW' IHE UIII~t~i1n
 

DOCUN'"I. IHE HlAC APpqOVID I~E r:l' S~ID AHe PECO!l~EIIDS n:un IIILL C('/1P!I( roa IHE LIIIITlC .U~ltR Dr mO(NI:
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ANNEX B 

LOGICAL FRAlffiWORK 
Project Title:	 Faculty of Agriculture_.Subproject 

Agricultural Development Support Program 

NARRATIVE SUMMARY OBJECTIvELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTION... 

GOAL 

To	 increase rural incomes in 
the YAR through agricultural 
development. 

SUBGOAL 

To increase the supply of 
appropriately trained Yemeni 
men and women to plan. manage. 
implement. and evaluate 
development activities 
in the private and public 
agricultural sector of the 
YAR. 

Measures of Achievement 

GOAL 

Increased agricultural produc
tion.
 
Improved agricultural trade
 
balance.
 
Increased farm income.
 

SUBGOAL 

Increase in number of trained 
Yemeni men and women working 
in agriculture and rural 
development and a correspond
ing decrease in expatriates 
in key positions 

Means of Verification 

GOAL 

YARG statistics. 
Socio-economic analyses. 

SUBGOAL 

1.	 YARG employment data. 
2.	 MOE records. 
3.	 HAF records on 

expatriate involve
ment in rural 
development 

Assumptions 

GOAL 

Agriculture will remain 
an important economic 
activity in rural Yemen. 

SUBGOAL 

1.	 Incentive structure 
sufficient to attract 
Yemeni personnel to 
employment in the 
agricultural sector and 
to retain trained 
Yemeni personnel in 
the YAR. 

2.	 There will continue 
to be a dp-mand for 
trained Yemeni person
nel in the agricultural 
sector. 
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ANNEX B (Cont inued 

OBJECTIVELY VERIFIABLE
NARRATIVE SUHHARY	 MEANS OF VERIFICATION IHPORTANT ASSUMPTIONS

INDICATORS 

To support the establishment 
within the University of 
Sana'a Yemen's first Faculty 
vf Agriculture that is re
sponsive to private and pub
lic sector development, and 
has appropriate linkage to 
the agriculture sector's 
production and institu
tional structure. 

END OF PROJECT STATUS 

1. An operational indigenous 
Faculty of Agriculture within 
the University of Sana'a en
gaged in teaching and re
search, and assisting HAF 
extension activities. 
2. Four hundred-eighty stu
d~nts trained and graduated, 
and assuming responsible po
sitions in th~ private and" 
public sector, and an es
tablished institutional 
capability to produce 120 
graduates per year. 
J. Ongoing collaboration be
tween the Faculty of Agri
culture, the MAF, the HOE, 
private agencies and agri 
cultural producers on: 

a)research and research 
priorities 

b)extension 
c) curriculum development 
d) in-service training 

4.	 A productive and ongoing 
"relationship	 between the Fac
ulty of Agriculture and u.s. 
Land-Grant University Facul
ties of Agriculture. 
5. An operational inst"ruc
tional farm that is integra
ted into th2 curriculum of the 
Faculty of Agriculture and is 
providing students opportuni
ties for relevant, practical 
experiences. 

MEANS OF VERIFICATION 

1.	 Project evaluation 
reports. 

2.	 University/Faculty of 
Agriculture records. 

J.	 Follow-up surveys of 
graduates. 

4.	 Lists from u.S. Land
Grant Universities of 
seminars, special 
courses, and TOYs to 
support relationships 
with the Yemeni FOA. 

5.	 Formative evaluations 
in the context of annual 
workplans and other 
existing project report
ing fora. 

ASSUMPTIONS 

1. University of Sana'a poli 
cies will continue to support 
the development of a Faculty 
of Agriculture. 
2. Adequate facilities not 
funded by AID will be funded 
by 6/1/85 and available for 
use by 6/1/89. 
J. Faculty of Agriculture will 
be successful in recruiting 
and graduating students in 
projected numbers. 
4. Private and public agencies 
in the YARG, particularly MAF 
and HOE, will continue to be 
supportive of an indigenous 
Faculty of Agriculture. 
5. Incentive structure for 
faculty will continue to at 
tract and retain qualified 
personnel for the FOA. 
6. Sana'a University will re
ceive adequate budgets from the 
YARG, University tuition, and/ 
or other donors. 
7. University FOA policies, 
personnel, and budgets will be 
implemented during and after 
project in accordance to the 
schedule as outlined in the 
budget. 
8. University/FOA facility and 
equipment maintenance and re
placement policies will be 
implemented during and after 
the project. 



ANNEX B (Continued) 

OfiJECTlVELY VERIFIABLE
NARRA1IVE SllHHAHY MEANS OF VERIFICATION IHPORTANT ASSUMPTIONS

INDICATORS 

OUTPUTS 

I. An appropriate and flex
ihle administratlve/organi
zatlt.nal structure which can 
accommt)t!ate projected gro',,/th 
in the Faculty of Agriculture 
and chwges in the country's 
agricultural sector. 
2. Traln~d Yemeni faculty ca
pable of instructing at the 
B.S. level, conducting re
search on priority Yemeni 
rural develop~~nt issues, and 
assisting other lnstitutio.l'; 
in extension. 
3. A flexible co-educational 
curriculum that is responsive 
to the traini~g needs of the 
YAL. 
4. An agricultural scien~c3 

library. 
5. Agricultural sciences 
lahoratories. 
6. An instructional farm on 
the university campus. 
1. Graduates at the B.S. 
level. 
8. Programs for in-service 
and refresher training for 
professional agriculturalists 
in the private and public 
sector. 
9. Faculty exchanges, semi
nars, and other evidence of 
relationships developed ,-lith 
the U.s. Land-Grant Univer
sity Faculties of Agricul

MAGNITUDE OF OUTPUTS 

1. One administrative/organi
zational structure. 
2. Yemeni faculty trained in 
the following fields: 

a)1 in livestock and poul
try production and pro
tection. 

b)7 in crop production 
and protection 

c)3 in agricultural eco
nomics 

d) 6 in hydrology and ag
ricultural engineering 

e)3 in agricultural edu
cation/Extension Hethods 

f)3 in food science and 
technology 

g)l in library science 
h)l in ESL/Technical Agri

culture 
3. One co-educational curric
ulum. 
4. One library. 
5. Instructional and research 
laboratories in the folloWing 
ar" ,'1S: 

"a)animal and poultry science 
b) pia::: sciences 
c)agricultural .echanics 
d)soil science 
e) agricultural and product 

proces~; ing 
f) food science ar,j ~echnol

ogy 
g)agricultural media 

prepa rat Lon 

MEANS OF VERIFICATION 

1. Project evaluation re
ports. 
2. Project training and other 
records. 
3. Site inspections. 
4. University records. 
5. Lists from u.s. Land-Grant 
Universities of seminars, 
special courses, and TDYs to 
support relationshps with the 
Yemeni FOA. • 

ASSUMPTIONS 

1. Quality participants are 
available for training, will 
meet English language lequire
ments, will complete training 
as scheduled, and wi 11 retlli-n 
to specified faculty positions. 
2. Adequate facilities will be 
funded by 6/1/85 and available 
for use by 6/1/89. 
3. Adequate water will contip.ue 
to be available to support op
eration of facilities, including 
instructional farm. 
4. Only minimal remedial educa
tion will be require1 of pros
pective Faculty of Agriculture 
students. 
5. U.S. Land-Grant Universities 
will develop and nurture uni
versity relationships with the 
Yemeni Faculty of Agriculture. 

ture. 6. 120 B.S. graduates per year. 

7. Two in-service training 
courses per yea~. 



ANNEX E (Continued) 

OBJECTIVELY VERIFIABLENARRATIVE SUmlARY MEANS OF VERIFICATION H1PORTANT ASSUMPTIONSINDICATORS 

INPUTS QUANTIFIABLE INDICATORS MEANS OF VERIFICATION 

I. AID grant of $22.6 mil (See budget) 1. AID Project Agreement(s). 
lion over 11 year period 2. YARG budget and records 
(FY84-94) • of budget allocations. 

3. University records. 
2. YARG contribution of (See budget) 4. CID contract 
YR 148 million over same 
period. 

3. Implementation contract 
with CID. 

ASSUMPTIONS 

1. AID grant to support archi
tectural and engineering ser
vices for the design and 
supervision of facility con
struction will be approved 
and released in a timely 
manner. 
2. Other donor funding of 
facility construction will 
be approved and released in 
a timely manner. 
J. AID, YARG, and other donor 
commitment to supporting 
project remains strong through
out life-of-project. 
4. Land for the Faculty of 
Agriculture and instructional 
farm will remain available. 
5. The campus of the Faculty 
of Agriculture and particularly 
the instructional farm will 
not be negatively affected by 
urban encroachment. 



ANNEX C 

APPROVED INITIAL ENVIRONMENTAL EXAliINATION 
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",.:.,. J/.Jl. 25 'ljJ 

.··IE:·IORA;.JDC~t 

TO:	 USAID!Yemen/AGR, PatrLck Peterson 

'•.\c ~THRU:	 ~E!TECH!AD, ArchLe Hogan ~~-

FROM:	 NE!PD/ENV, Stephen ~. Lintner, Environmental 
Coordinator 

SU3JECT:	 SPID - Yemen Faculty of Agrlculture 

I have reviewed the subject document and concur in the 
r-tission.' s .rec.ommendation of a "Nega tive Determina tion. II The 
sUbject sub?roject is exempt from further review under the :.; 

provisions of FAA Section 216.2 (c) (vii). For constructic~ 

and water and waste management issues the safegu~rds spelled 
out in the Initial Environmental Examination should be 
enforced. 

;;c: 

'I 

I' 

'.' , 



YARG 
.._... _...... 

REQUEST FOR ASS!ST~~CE 

YEf\1EN AR..\B REl~8BLIC 

l'IU.'lE ;\1I~lS"ER'S omCE 

• 

P. O. Box : 175 . SANA'A 
leleg. : G~N?U.N 

Phol1~: 2992· 3 
7J ~: t.. 10 

., 
~~~ -"'/ .,.. .. 

.l,.J  ''/0 I ..L--I..J. J.J~ 
, ."J,...J • t-':i\ ;';i 

............ • • • J " 

y,,,,.r :~I~ 

. • I. : 

;....-.. ,l:.' 
~ .

.'. 

D€:::.r l-:r ..... ~:.J, 

In ~ n~cellt. meet.inc: with YOIJ. we disCUSZQ\! t.he st.at.us of project. .
de"'eloprr.'nt for the l~aculty of Agr1cul,~ure, .~ana·a University. ... , .". ..... .. ~ 

This l~tter is to confirv. to t.he Agency for Int~r~~tional Development. 

that donor financing' has been ne.cjtiatE:d from other dono~s in ~ estim~ted 
. . . 

a~cunt of US~~0 ~~lions (excl~~in~ the cost of land) for the construction .., .., 
~~~ ,basic equipping or buildinss and facilities for the new Fac~lty of Asri~ 
~ulture. The Y.A.R. Cov~rrutant contribution fo~ the construction a~~ ~~uip

I :.:.ng of the Faculty of ASl'i':lllLl:l'~ ',:ill be about. Yemeni Rials 4'5 ml1l:.;::s 

~ ;.::x.::1udin;. t~e financinr; from otr.·~:· dOClors)., :, •.. 

Is it pos.sitJh: f:t:' i.E :.j fiel';~,ce th~ detailed en.:;tneerine apd ar'chi

tect services odeie.;.',::" .' I ~ in our Januar:l 2':', 1982 letter No. 411, 

Tl i~ i~ requi~ed ~o that donor corr~ltr~nt needed for financing construction , 
and const.r'utlion supervision services can be firncd up. We appreciate AIDI s' 

favorable co:..Jidt:!rat.ion of Y~l;,~n' oS r'eqllest for a.ssistnnce in the desien and 

constr~ction of an experimunt?l fdrm for the Faculty of A~riculture, as ~ell 
_to .....~_, __ .. ~_ r"",,'tv _ ...ft,'."",. .. .,nO :>r1/f,ini:qtrat.or::., ~nC t.,::c-hnjro11 a~r.i"t;'l-';v: 

.. 
Sincerely yours, ~ 

~\. ~~ ~\ 
fllad Y.a i f1 r'k~':'lBmEJd, ~. 

Mini~"er or Devoloplll~:1t Cl.alnl~;.o:.:- :. p ,0 (j~ 
Centrisl Plar.r,in~ Or·:':dtil2.~~l':lI:-··. ~ .. _ .. ':': >

• _"1~ 

~:, , \o:Jr.!,
 
I'lI'c.:lClr.
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C.P.O. 
_Dept •. of.Projects~~nd-Loans-

Ref 75 
Date: 117 /1984 

Re ~i~~~~,~q the Construction of Faculty 
at AKrlculture at Sana'a UniverSlcv 

To :
 
The Direc::or,
 
USAID - Sana'a.
 

In reference to the previous correspondence wi~h you regarding
 
financing the construction of Facul~y of Agri~ulture at Sana'a
 
l1utve!'3if!, . 

~e wish :0 advi3e you that the Govt. of Yemen represented by 
the CPO, is currently tn touch with the relevent authorities 
to join in the financing operation of building the Faculty of 
Agriculture. The main parties are the S~udi Development Fund, 
who expressed their initial approval of financing the project. 
In case of financial difficulties, the Yemeni. ~~rnmen( will 
cover the deficit of financing the project from the State's 
budge t. 

In consideration of the above, please advise us as of your 
opinion. 

Thanking you for your continued cooperation. 

Please accept our best regards. 

Deputy of the CPODirector-General, 
Projects and Loans 

Anwar Rizq Al-Harazi Fathi Salem A11 

0-&
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CPO , 

3J 
.J~Dept. of Technical Cooperation and Conference 

Assistance Section 

Ref: 411 oj 

Date: 1/26/1982 .~ 

~Subject: Contribution on Faculty of Agriculture Project_ ... -.; ." 

.. 
-. -•..~~HO 

N..~'! 

-U .. 

CO~T .. 
no 
tHe 
PHOC 
RD 

CfiKOl": 
.fir -'L .•...e....;,.~t:~ 

To:
 
The Director
 
USAID/Sanaa
 

This is to inform you that we have received Sanaa University's 
note No. 1531 dated 1/19/1982 regarding your contribution 
in the Faculty of Agriculture Project of Sanaa University 
and their ~equest for a meeting to discuss the type and scope of 
assistance which USAID could provide in this vital project. 
In the previous meetings you have expressed your interest to 
contrib'lte in this proj ect specially in the following fields: 

1. To provide participant training in Agriculture (Masters/
 
PHDs). 5 scholarships per year during the next five years.
 

2. Fundin6 of technical studies related to Engineering Designs 
and specifications, inorder to submit these stu.ies to the 
Iraqi fund for International Development. 

3. To reclaim the land located inside the university campus of 
Wadi Dhahr Road to be a nucleus for the Faculty of Agriculture 
Farm. 

We would also like to inform you that the government has 
obtained necessary funds for the Faculty Buildings. 
The project is given a higher priority in the plan. 

Please take note and initiate necessary action and advise. 

Thank you for your cooperation. 

Fatehy Salem Ali 
Deputy CPO 

cc: Sanaa University 



.ANNEX D 

PRESIDENTAL DECREE
 

ESTABLISHING, THE FOA
 

Typed exactly as received from Abdulkader M. Uqba
 

Y.A.R. 

President of the Republic and the Cabinet 

Legal Office 

REPUBLICAN DECREE NO. 51
 

YEAR 1982
 

FOR THE ESTABLISHMENT OF
 

AGRICULTURE FACULTY -


SANAA UNIVERSITY
 

AFTER THE DECREE INTRODUCTION AND CONSTITUTIONAL REFERENCES. 

Item (1) - the establishment of the Agriculture Faculty and to to be 

included vith Sanaa University faculties and valid under the rules of the 

13",' no. 89 for year 1977 "The Law of Establishing Sanaa University". 

Item (2) - This d~cree is legal from its effective date and to be 

published in the Government Official Magazine. 

Issued ~t the Republican Palac~ 

Date of Issue 26th .July 1982 

Signd by 

Ali ~bdulla Saleh Abuulkarem Al Irani	 Ahmed Mohamed Abdul t1alik 
Alasbahi 

',' ••\.1\. Pr..:~ i U~'llt I'rim..: ~Iinistcr 

;1:111 l",I1,;;,.lIlul'r ill ~II i~' f 



·.·_0 
.. 0 ,. 

. !. 

·~.'L~·.. --SANA'A UNIVERSITY	 "$' ~ , -
Vice Rector Office	 ~~l ~I.i 

- 000 __ ...: =-=~.~ : 

D t th . / 8a e:	 21:! /Nov 19 J. 't'EM::~1 Pr.OGAAM 
" ,... SANA'" Y.A.R. 

Ref: ., it 

Dear ~r. Weden,Jr., 

Thank you for your letter dated November 2nd , 1983. 
I am glad to 'note that we' have reaClled the execution 
phase, and in this regard I wish to confirm; 

1)	 Ths water from the well' drilled for the Faculty of 
Agricul. turs will be Wiec1 exclusive1.y for that purpos. 

2)	 The planned fann "il1. be primarly teaching & 

demonstr&tion farm and will not be used for activit.~ 

outside the faculty and curriculum needs. 

~ ~oping these ~oints will pave the way for immedia 
work. in the fann. ~ith my best~regards, 

Yours Truly, 

Sana'a Universi 

Vice - Rector • 

.'tl (... _ "''-,1l 

Dr.	 A. Qirbi. 

0·5 
('

"
\
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AtmEX E 

TECHNICAL ANALYSIS 

I. Objective of the FOA. 

The objective of the FOA is to increase the supply of 
appropriately trained manpower in the YARG to plan. manage. implement. and 
evaluate development activities in the private and public agricultural sector 
of the YAR. 

II. Location and Physical Facilities of the FOA. 

A number of location alternatives have been carefully examined by 
university officials and outside consultants. The initial study prepared in 
1980 by Dr. Naser A. Al-Aulaqi. then Associate Professor of Agricultural 
Economics in the Faculty of Business and Commerce. addressed this issue. In a 
strong argument for locating the proposed FOA within the UOS. Dr. Al-Aulaqi 
poi nted ou t: 

liThe big requirement for nonagricultural sciences. whether at 
the B.A. or M,A. and Ph.D. levels. indicates that agricultural 
coll eges impose on thei r students an amount of nonagricul tural 
sciences in which other college (faculties) special~ze. This 
warrants the existence of an agricultural college within the 
campus of the university so that students could be able to study 
the other requi rements. II 11 
Dr. Al-Aulaqi also cited the economic advantage in avoiding the 

costs of duplicating staff that would be necessary to reach all the elements 
of a baccalaureate program in isolation from the rest of the university. He 
concluded that the proposed FOA must be located on the UOS campus and that a 
building of about ZO.OO\) rnz would adequately serve the needs of this new 
facul ty. ,£1 

In April of 1981. Dr. I.A.M. Lucas. Principal of Wye C"'llege of 
the University of London. was invited to YAR by UOS officials and the British 
Council. In addition to other items. Dr. Lucas addressed the question of 
location and firmly supported the stance of Dr. Al-Aulaqi dting the strong 
need to develop close tie5. especially with the FOS. He also concluded tha.t 
no single site in the YAR ~ould be representative of all the country's diverse 
agricultural regions. ,£1 

During 1981, CIO ana USAIO developed a report on a month-long 
fact-finding tour by selected YARG officials of the Faculties of Agriculture 
in Jordan, the United Kingdom and the United States. This report also 
documents the need for locating the FOA within the UOS. ~I 

E-3
 



In early 1982, at the request of the YARG, the UUDP FAD sent a 
team of consulta:'1ts to the YAR to prepare feasibility studies and 
recommendations concerning the establishment of an FDA. This team did not 
question al ternati vesites, i ndicati ng thei r assumption that the FDA woul d be 
an integral part of the campus. il 

The League of Arab States sent a team to YAR to study the 
establishment of an FDA in Yemen. The team considered a number of possible 
al ternative sites and concluded with more than a dozen strong arguments for 
locating the FDA within the existing UOS. 51 

Thus, a number of studies have focused on the issue of location 
and all are unanimous in recommending that the FOA be located within the UDS. 
In this growing cOlTll1unity of scholars, a young, indigenous faculty would have 
an opportunity to develop close ties with other faculties on the campus as 
well as to plant the seeds for the all-important linkages with the MAF and 
MOE, located nearby, and the remainder of the pUblic and private agricultural 
sector. 

While USAID wi 11 not fi nance the construction of bui 1di ngs to 
house the FDA or purchase land on whicil to locate an instructonal farm, both 
items wi"ll prOVide essential and needed support facilities for the FDA. YARG 
has agreed to fi nance the constructi on of a facul ty bui 1di ng wi th funds 
expected to be made available through low-i nterest loans from si ster Arab 
nations. The buildings will include offices, classrooms, libraries, 
laboratories. and greenhouse space. and, accordi ng to Worl d Bank estimates, 
will cost in the vicinity of $20-22 million. A cost of $22 million. including 
$3 million for equipment, was projected by the firm of Gauthier, Alvarado and 
Associates (see p. 17, Annex K). USAID is proposing to provide AlE design 
consultants to work directly with construction architects and engineers to 
assure a functonal relationship between offices. classrooms, and research 
facilities. USAID. through the provisions of this proposed FDA Subproject. 
will provide essential classroom materials. library resources. teaching 
equipment. and construction observation services. 

This SUbproject will also support the development of an 
instructional fam on about a 22 hectare site adjacent to the faculty building 
(see map. p. 3D. Annex J). The fam will provide an essential practical 
training element for students enrolled in the FOA. utilizing demonstration 
plots for agronomic and horticulture crops, facilities for livestock and 
poultry. and examples of rain-fed and irrigated crop production. The use of 
this facility will be an integral part of many of the courses in the 
curriculum. It can al so be used as a demonstration resource for local fanners 
or extension agents where the latest cultural practices can be shown via tours 
and workshops sponsored by the FOA. The detai 1s of thi s important 
instructional tool are presented in Annex J of this report. The university 
will provide the land for the instructional fam. and USAID will finance the 
site preparation. development and construction costs. as well as the 
procurement of necessary supplies. equipment. and participant training. 
Detailed analysis and justification is contained in Annex J. Based on prior 

E-4
 



eID experience with the poultry and horticulture sUbprojects, it is 
recommended 
functona1 s

that 
tate. 

2 years be schedu1 ed to bri ng the instructional fann to a 

II 1. Proposed Structure and Organi zation of the FOA 

In accordance with the recommendation of the FAPU, the land-grant 
model will serve as guide to shaping the proposed FOA. 3/ Initially, resident 
instruction will be the primary func~on of the FOA. ItiWill take time for the 
FOA to establish its credibility with the MAF and with the grassroots elements 
of the agricultural sector in tenns of the additional functions of teaching, 
research, and extension. While the FOA may not fully take on the two latter 
functions, it is critical that linkages be developed with the MAF as soon as 
possible. We have found in our discussions with MAF officials, a highly 
favorable attitude of cooperation in achieVing such an end. 

Figures E-1, E-2, and E-3 schematically depict the transition that 
would occur ideally if the land-grant model is to be eventually achieved. The 
EOPS will result in an indigenous facul1;y functioning as a single unit, under 
the leadership of a dean (Figure E-1). This rudimentary faculty will include 
some degree of speci al i zation in agricul tural economi cs, agricultural 
education and extension, agricUltural engineering, crop production and 
protection, food science and technology, and livestock and poultry
production. Prospective FOA members will speci a1 i ze in field crops, 
horticulture, and soil science. AgricUltural er;ineerin!J will include 
speciaiization in tenns of irrigation and water relations, agricultural 
mechani zation, and computer appl ications •. The fi sheries science areas have 
been excluded from the FDA because '.;he curriculum for fisheries science 
differs markedly from that of the agri,ultural sciences. At some point in the 
future the UDS may decide to inr.:1:.ide fisheries sciences within the FOS, which 
currently teaches courses in marine science. 

As the FDA grows, departmental units could eventually emerge 
wi thi n the FDA as shown in Fi gure E-2. Managed by appoi nted departmental 
heads, these uni ts wou1 d operate expanded and more sophi sticated programs of 
teaching, where students could, if desired, select greater specialization at 
the baccalaureate level. 

Figure E-3 depicts the long-range organizational structure in 
whicil the Dean is assisted administratively by Associate Deans responsible for 
leadership in teaching, research, and extension. Faculty members in each 
department would partir.ipate in all three activities, some holding joint 
appointments in at least two areas. In essence, this is the generalized 
land-grant model, and it may take 15 to 30 years to achieve its parallel in 
the YAR. The important poi nt is not so much that thi s model be achievea; 
rather it is critical that the FDA eventually impact, through whatever means 
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FIGURE E-·l 
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FIGURE E-3 
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and linkages necessary, the rural agricultural sector which prinicpally 
consists of the Yemen farmers. If this can be done effectively through ~1AF 
channels of research and extension. the goals' of this sUbproject will very 
likely be realized. 

IV. Training and Staffing Plan for the Proposed FOA 

Key elements of this subproject are: 

A. Internships of 6 months in length in the (1l1ited States for 
the Yemeni Dean Designate and the Yemeni Farm Manager Designate. and 

B. Academic. preparation of prospective Yemeni faculty in the 
area of specialization targeted for the FOA. Table E-l illustrates the 
phasing of the participant training. 

Two parti ci pants are schedul ed for 3 years of study in the 
u.s. beginning in the second year of the subproject. One of them will earn 
ei ther a second baccalaureate or a M. S. degree in Library SCience. The other 
will earn an M.A. degree in ESL with emphasis in technical agriculture. 

Gradua te preparati on wi 11 be provi ded for 29 prospective FaA 
members. Seven scholarships have already been "uthorized under the Core 
Subproject. Eleven trainees will be selected to begin graduate stUdy in the 
second subproject year and five. three. and three trainees in successive 
years. It is anticipated that 5.5 years will be required for each of them to 
earn both the M.S. and Ph.D. degrees. Only 3 percent of the trainees from 
Yemen sponsored by USAID have not earned degrees. Among those completi ng 
degrees about 25 percent have not returned inrmnediately. but 100 percent t!.ave 
returned within 5 years to Y£il1en. Providing for 29 Yemeni to begin graduate 
study takes into account the past experience of a possibil i ty that up to 25 
percent of those completi ng degrees may not return immedi ately to Yemen. 
Also. it should be noted that Yemeni completing Ph.D. degrees under sponsorhip 
of other donors may join the FaA. 

Graduate training programs will be designed such that formal 
coursework will be completed abroad. and the research and thesis may be done 
in-country wi th supervi sory vi sits by the student I s major professor at an 
appropriate point in the progress toward completion of the research. Some 
research supervision will be possible by CID in-country professional 
personnel. Such a mechanism will enable Yemeni graduate students to focus 
research projects on important problems of Yemeni fanners and will initiate 
the important process of establishing linkages and credibility with the 
agricultural sector of the YAR. It will also promote the development of 
important long-range linkages between the FaA and the U.S. agricultural 
institution. Such a relationship could eventually be beneficial at both 
institutions in terms of developing library research. sponsoring special 
seminars. etc. This procedure is outlined more completely in Section G of 
this Annex. . 
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Table E-2 presents a staffing plan for the FOA showing the 
need for expatriate staff in order to meet anticipated enrollment projections 
during the third subproject year. Current plans are to enroll the first class 
of agricultural students in the fall of the second sUbproject year. It is 
proposed that first year students be enrolled in the FOS, since the majority 
of their courses will be in that area. Students will begin their agricultural
coursework during the third subproject ye3r (second year of enrollment), thus 
necessitating some expatriate staffing as indicated in certain areas. Trained 
Yemeni faculty are alreaqy available in agricultural economics, and crop
production and protecton. Expatriates would be provided by this sUbproject in 
agricultural engineering, livestock, and poultry production and protecton,
during years 3 and 5, and in the area of agricultural educaton during·
sUbproject years 5 through 9. The expatriates will acquire experience in 
irrigation. growing crops, and acquiring and managing livestock on the 
instructional farm prior to the use of the farm for teaching in year 4. 

The subproject also provi des for expatri ates in an advi sory
role to the Dean of the FOA, the Instructional Farm Manager, an ESL/Technical
Agriculture, and the FOA Librarian. In each case, the Yemeni professional
will have returned to Yemen in time to join with their expatriate counterparts 
for the advisory period indicated. 

The deta i1ed SOW for the USAID-funded expatri ate staff wi 11 
be developed and agreed upon as an integral part of the Annual Work Plans. 
This Initial Work Plan, covering the period of March through September 1!t84, 
is provided in Annex 0, and includes the draft SOW for the initial contingent 

*conducting meaningful agricultural research; and 

of expatriate technical assistance. 

V. Institutional Linkages 

An FOA is proposed to increase the 
rural areas by contributing to agricultural
accomplish this goal by three major functions: 

income of Yemeni 
development. The 

living in 
FOA will 

*training of B.S. graduates; 

*providing workshops. demonstrations, training sessions. and 
applied instruction materials to farmers, farm families, and 
agricultural interest around the YAR. 

In order for these functions to be provided effectively, a series 
of institutional linkages will be necessary. Two types of linkages are 
envisioned: administrative and operational. 

Admi ni strative 1i nkages are those where specific supervi sory or 
financial relationships exist. Operational linkages are those relationships
without 
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specific supervisory or financial responsibilities. but which depend upon
cooperation an1 mutual benefit in order to remain intact. Operational
linkages are effective means of coordination and long-range planning. and can 
be an important avenue in avoiding duplication of efforts. 

A. Policy Link~ges 

Pol icy 1i nkages are essenti al to the successful functioning
of the FOA. Among the deci sions to be made are i denti fication of short. 
intennediate and long-tenn goals. These decisions will be most effectively
made when coordinated with CID/Yemen. MAF and MOE. The linkages to accomplish
these goals are shown diagranmatically in Figure E-4. This set of linkages
provi des sUfficiently broad input from agricu1 tural development agencies to 
provide a coordinated program to the agricultural sector. Linkages will exist 
at several levels. ranging from the Rector-Minister level. to the Dean-faculty 
level. 

B. Training Linkages 

The education and utilization of trained agricultural workers 
is a coope~ative venture involving the various secondary schoo1~. the FOA. the 
graduate level education programs located outside Yemen and the employers of 
the graduates. These relationships are shown il1 Figure E-5. One portion of 
the 1i nkages wi 11 be achi eved by the movement of personnel. stude~ts and 
graduates. The other li nkage li111 take the form of consultative feedback as 
outlined. A Curriculum Re'i1d'w Corrrnittee. cons'lsting of five senior faculty
members. is proposed to solicit feedback from the employers of students. as 
~;ell as from the graduate level educational institution attendees and faculty 
m~bers. By this process. an element of quality control will be established. 
Thi s feedback will provide a quanti tati ve tool for maki ng changes to the 
curriculum and to the individual course outlines. 

c. Research Linkages 

A research program responsive to the agricultural technology
needs of the YAR can best be achieved by a system of linkages as outlined in 
Figure E-6. This scheme will allow input from those people and agencies best 
prepared to guide the selection of general areas of research expertise as well 
as identification of specific research projects. Linkages will be established 
at both the admi ni strative 1evel (deans. department heads and di rectorate 
leaders) and the operational levels (faculty members. experimental farm 
directors. technical institute directors and individual faculty members from 
i nternati onal educational and research institutions). The fi nancia1 support
for these linkages has been established in the subproject budget. Costs will 
involve deployment of TOY and expctr1ate faculty as well as travel and 
technical support for in-country researchers.' 
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D. Linkages to Impact Farm Households 

development in 
The 
the 

most 
YAR 

effective 
will involve 

means of promoting 
applications of the 

agricultural 
contemporary, 

scientific and agricul tural experti se di rectly to the agricul tural production 
sites, namely local farms. This process requires the extensive network of 
1inkages shown in Figure E-7. This system involves a cooperative effort of 
the FDA, MAF, and MOE assisted by USAID/Yeinen, CID/Yemen and the other 
international donor funded agricultural research and demonstration farms. 

Because of the complexity of this linkage scheme, it is 
proposed that an Extension Coordinating Comnittee (ECC) be established to 
monitor the coord~nating process. The ECC shall consist of representatives of 
the Dean, FDA, Minister of Education, Minister of Agriculture, major donor 
organizations, and three local officials to represent the farmers of the YAR. 
This comnittee is responsible for advising the Dean, FaA and the extenSion 
education members of the facul ty as to how the process can best be judged to 
meet the needs of YAR Agriculture. 

VI. Recommended Curriculum 

A recomnended curriculum is outlined in Table E-3, followed by 
course descriptions tor the basic courses to be included in the first year of 
instruction. 

The curricul um has been desi gned to meet the needs of several 
emphasis areas in agriculture. Table E-4 shnws the emphasis areas and 
i ndi vidual courses withi n each area. Course d~scriptions of the techn~cal 
agricultural courses and practicums are includad in this annex. 

Several areas of concern that relate to curricul um are di scussed ' 
below. 

A. Involvement of Yemeni in Curriculum Design 

The FDA curriculum has been developed by the SPP team in 
cooperation with official s of the UOS. The basic science block was reviewed 
by the Dean of the FOS and hi 5 Department Heads. Course credits and course 
descriptions are aligned with courses now being offered in the FOS. 

The technical agricultural curriculum for the second, third, 
and fourth years has been reviewed by Dr. Nasser Aul aqi of the UOS. Dr. 
AUlaqi has ;~volved key staff members in the review of the technical 
curriculum. 

The proposed curri cul um has been di scussed wi th secondary
school directors, agricultural technical school staff, university staff, and 
USAID staff. The recorrmendat'lons of each group have been considered in the 
curriculum design. 
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TABLE E··] 

Rfl:'CMemED CURRI~I FOR GENEAAL lLRICUI.:rul'.E 
litHV. OF SANAA- IICUL'IY OF JlGRICULTURE 

( ) Scnester fredit IbIrs 

1/Year 1 
Arable 
El191ish III 
General Chemistry (81 

General ZOology W 

.General Botany (41 

Physics (4) 

IkthellBtics (4) 

P1 Islamdc Civilization(])-U)
• 

'lUl'AL CP.IDIT IIOOIS 36 

vacr}i~aCtiCUl1l I ~I 
- Y91\scYUk~wty ~.\fJhtl't.l~yO~r~t 
~/ See description of P I ctieuns and minimn ~t 

Year ] 

Feeds and Feeding (]) 

Animal/Poultry I_prov. (]) 

Plant Growth/Soil 
Fertility (l) 

Plant Breeding fJ) 

Agricultural Harketing fJ) 

Agricultural Business Cl) 

'bnagement 

Fam tlachinety (3) 

Plant Propagation (3) 

FOod Processing/1bMn (3t 
Nutrition 

Pasture/P.angeland fJ) 
Analysis 

f))tarology (Jt 

Plant PatholOlJY .ill 
36 

Vacation PractlClA III 21 
Nj~M(I~ .year of train 
lists. 

Year 4 

Anlmll prcxluctioo ()) 

l\:ultry Production (3) 

cereal/Forage Production (3) 

Advanced far. thgt. fJ) 

Agricul tural Iblicy fJ) 

Fruit , Vegetable fJ) 
Production 

FOod Quality Evaluation/(]) 
Qullity Control systems 

Pasture/Ran<je (3) 
flanagesrent 

btension ltethods fJ) 

aaal Sociology (]) 

FiSClillI , Personnel (]) 
ftanagesrent 

Irrigation , Drainage (J) 

Year 2
 

Arabic
 

f)lqlish 

Animal and I'alltry 
Fcienoe 

Plant SCience 

Soil Science 

rar. Hanace_nt 

Plane 9uveyiIII] 

Agricultural 
llechanlcs 

tticrdliology in 
Food TecIlnology 

Pasture/l3ngelanc! 
Aesource8 

Statistics 

Vacation PractiCUlll II 

(J) 

(6) 

(1) 

fJ) 

(]) 

fJ) 

fJ) 

fJ) 

(]) 

()) 

(3) 

36 

2/ 

36 



YFAR 1 

BASIC SClfN:E 
Bux:J< 
•	 Arabic (J) 

•	 ~lji;h (61 

•	 O1enistty (S) 

•	 Botany (tl 

•	 Zoology (t) 

Physics It) 

•	 Hathaoatica (t) 

•	 lslal!dc 
Civilization UI 

P' 
I 

~ 

TABLE E··" 

Gfm]W, JlGRlaJL'lURE aJIUllOJUH EJ1PIIASIS AIlEAS 

EJlPl\IlSlS MFA	 YENl 2 YEAR 3 YEI\R 

Feeis and Feeding (J) 1tnimal Pre
hlimal/roultry 1"'1".(3) Poultry 1'•. 

Plant science (3) Plant Growthl cenaIlForil 
SOil SCience (J) SOil Fertility (3) Production 

Plant Breeding (3) 

- l\GRlaJL'lURAL o:x:tUUcs	 IIgrlculturaI 1dvancat F: 
Hadteting (3) Hansse_nt 
IIgricultural Business 1tgriculbJr 
IlanacJement (3) 

Plane surveylnc;r (3)  Fam Hachinel)' (3) lrdgation 
Drainaqe Ih;lrlcultural Hech. (3) 

Plan. Pl"opagatlon (3) - Fruit and ' 
Production 

Hlcrcbiologi' in Food Processing/ Food ~li· 

Food 'Iec:tw1ology UI - Ik.man Nutrition (3) Evaluation 
Control Sy· 

PasturelRanqe Pasture /Ilange Pasture/Rao 
Resources (3) Analysis tJ) Managarenl 

&lta!Dlogy ())
Plant Paffl. UI 

statistics (31	 Extension I 
PUral Soci· 
Fiscal am 
Management 

Technical 1lgricu; .re credits = 99, 



TAiLE !-4 (Cont.) 

1st 'fear 2nd 'fear 4th Year 

Basic SCience Bloci: Intxolb.:toty Technical Aqriculture Producti.a\ Aqric. 

(36 Credit Hoursl --. A1ricult:ural 
Clu... 

1- Cla.... .. Classes 

Arabic L?nguaqe (3 credit hour - University ~tl 

181ar:lic Civilizat.icl\ (3 credit hour - UniVU1lity R!guir!n!ntl 

EhilUh (12 credit hcun in 1st InC! 2nd YMnlI (4,01 

English as • seccnd languaq_; int.roductiCln of agricultural vocabulary; <:cursu 
include \OX:3buJary, structure, apeK:h, reminq, writ.i.n;, llataninq CCJ!Prehlnsien 
and st1Jdy sId.lls. 

General Q1enistrY (B crldit hcunl (3,31 

General Olsnistri I (4 credit to.lrsl (3,31 

(al	 Atanic rtt\ICture - b puiod1c Pt'CJ[)8rt.i.. - 0Mmical Ixlndinq -ft:~.:War 
gl!al'8t.ry. Int:roductiCll to OX9Wc CNmi.at%y. lNana:lature, cluailicat:icl1, 
suuct:ure and properti.. of OX9Wc ~I. 

Ibl Practical: Qualititati.... c:hImic:al Analysis I - IlSmtificat:icl1 of siJlple 
and mixed ani.aI.a. 

General ChII'nistrv U 14 credit hoursl (3,31 

lal	 Gases laws and the kinetic t:.heorJ ol. qa...: Liquid state-solid ata~· 
IlOlut.i.aa - themo-<:hInU.IIuy chIm1cal ..w.llbri\lll - applicaticns en icnic 
equilibria in lI01.uti.cna. 

(bl	 Practical: Qualitative c:henic:al cl&lysia lIs Il.Wltificaticn of sinple 
and mixed cat.icns. 

Biology I (4 credit hcunl
 

Cell Biology, cell activities, ~et.ics, cell divisicn, principles of genetics,
 
plant rroq:hology, tisllUe types, dIrvaloplWnt, plant and animLl biology md
 
FtzysiolT.{ of the different syst:sM.
 

Biology U 14 credit hoursl
 

Principles of classificatien, naTW1Clature, plant II'ld aninal diVU1lity to
 
represent the lllo1jor Ftzyla/evoluticnary cxr.cept of diffennt groups. Plants
 
and aniJIals and their enviroments.
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TAlL!'~' «(;ont.) 
(2.2) • Th.ory. pr.ct1cua. hour. p.r w••k) 

ANIMAL AND POULTRY SCIENCE EHPHASIS 

1.c v••r 2 d Y n ••r J d Y r ••r 4 h Y t ••r 
B••ic Sci.nc. Anilll.l Scienc•• 

Block I--Poultry Science Anim.l Production 
for Liv•• tock and 
F••d. .nd F••din. 

.. Poultry ProductionPaultry/AnilUl .nd 
Poultry IlIIllrov_.nt 

Animal .nd Poultry Sci.nc. 

Principl•• of .od.m liv•• tock production; loc.l br.ed••nd typ•• of 
liv•• tock; IUrk.t .nd br••dinl el••••• of cattl.. .h••p .nd lo.t.; 
liv~ &Dt-al .nd c.rc••• ev.luation.. Introduction to paultry produc
tior. includinll cl•••••• br••d••nd typ•• 0: paul try I the paultry 
induatry (worldwid./Yem.n); phyaiololY; IUna....nt involvinr, incub.tion 
broodinl. Irowin••nd .dult car•••nd eullinK; hau.inl; f ••dinl .nd 
aanit.tion. 

F.ed••nd F••dins for Liv••toek and Poultry (3 er.dit hour.) (2.2) 

M.taboli.. aDd dil•• tiv. phyaiolclY; nutrition.l d.ficienei•• , f ••d.tuff 
ea.po.ition; nutri.nt r.quir...nt. of liv•• toek .nd paultry; r.tion 
formul.tion;f••d proc•••1nI; f ••din, r.comwendation•• 

Animal .nd Poultry Improvement (3 cr.dit hour.) (2,2) 

C.n.tic•• br••dinK ay.t......l.ction principl•• ; .natomy .nd phyliology 
of r.produetiv. orKin.; .rtifici.l in...1n.tion. 

Animal Production (3 cr.dit hour.) (2.2) 

Nutrition. br••dinl, health .nd eanit.tion .nd IUn'I...nt of c.ttl•• Ihe.p 
.nd lo.ta. 

Paultry Production (3 cr.dit hour.) (2.2) 

Incub.tion. broodinl. r ••rinl. IUn'I••ant, hau.in•• h••lth .nd ••nitation. 
f.edinl. proc••ainl of poultry; .nd eommercial 'il production. 
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12, 2) 

TABLE £-4 (Cant.) 

• 'n1erory, ,ract:iclr.l hcura !lU ...... 

1st Year 

I'IRrr, croP Am SOILS ~·:Pt!ASIS 

2nd Year 3rd Year 4th Year. 
BAsic SCience Plant Science 
Block - Soil SCience f-

Plant Growth /Soil Fertility 
PlantL: Brttedinq 

Cereal /Forage 
crop Pro1ucticx\ 

Principles of Plant SCience (3 credit hours) 12,2) 

~t:al principla and CCX\C~ of pant lCiencel pllll~, c:ult:ure, rotaticx\,
 
produc:ticx\ , h.uarcU, quallty and ~l'CIYtIllII'lt of c:rope.
 

soil SCience 13 credit lnJrs) 12,2)
 

Origin, fomaticx\ , clasaificatiCX\I physical, clwnical and biological characteristics:
 
effects of soil m&naglllWl'lt CX\ aqric:ultural producticx\
 

..1alt GrcM:h/Soil Fsrtility (3 credit houn) . 12,2)
 

Soil Wllter: watar lIrMIMnt in plantsl water in dryland crop pro'\u:tiCX\I relationships
 
between soil properties and plant nutrltient availability, UN of fertilizers
 
and ll'IU1urel evaluaticx\ of fertility statua of soi~•
 

. Plant Breeding 13 crati.t hours) 12,2) 

Genetic and cytogenftic pr.l.ncipla , nwthodole¢.. and t:heorla in intmNl!Illl!I'lt of 
cereal, forage anI horticultural ~, rwi,., of c:urrw1t litarat:ure in plant bree:U.nq. 

Cereal and Fonge crop Prcduc:tion 13 crwllt houri) 12,2) 

Produc:ticx\, dist::ributicx\, adaptatic:n, ecoloqica1 n1a~, nmpholoqical and
 
tIuccranic ralatiauhips, narketa, uWiz&ticn II'IlS qual.ity upects of cereal crops
 
species: varieties, rnixt:l.Ir.., estIJblistllwlt,' productJ.a\ In! IIlIfta98lW\t of foraqe
 
crops.
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TAiLE £-4 (Cont.) 

AGRICUL'lUML EXn01ICS r.<lPHMIS 

12,2) • 'Iheory, ~ houn per 14M 

1st Year 2nd Year 3rd Yeu 4th Ye,u 

Basic SCience Block F.r1I Han.la.mt 

- '-

Aqricultural Marketi.ng I\dvanced Farm. 
Al;ricultural alainess Hanaga.nt 
MaMqllrllnt Aqr1cultural 

Policy 

Aqriculture as a business, the dec:iJion-mIIdn pxtlOU., toolll of 
dK:isial 1TIIldnq, ao::JUirinq, orqanizinq and nanaqinq land, labor and 
capital resources, reaacns for lNCCIt•• and failure. 

Agricultural l1arketinq 13 credit hcun) (3,1) 

Marketing func'ticns, ecalClIIIia of aqricult:unl nvkeu, narketinq fiJ:ms 
and their .-r.rioetlJ price detumininq forcIe., narlcatinq prcbllllWJ 
oocp8rBtivu. 

1tgricultural Emw" Mana9!!'!l!t 13 cnc1it hour.) (3,1) 

Inb:ocl1cti.cIl to ~ concepts and applicat.i.a'1a .in agricultural 
busines., .p,uiUnq production, fJnancial and nw.rIcIrt.i.nq dec~, 

.. l4l1 .. ~l~. 

Advanced Fum. Hanaga.nt 13 credit hours) 13,1) 

Ptwl..ic&ticna of e<XlI'OIIi.c principles and ocncepta to issue. of 
fum planning and organiution under ccndit.iona of certainty and 
uncertainty 

Agricultural Policy in Yerren 13 credit hours) (4,0) 

'!he state of the Yenen econany with special attention to t.he 
agricultural -.etor: forcel5 detmmininq gro•• nat.i.onal product, 
CN', balance of p&YIII!flt!l, public sec:ter r:fJ'J\'!I1\Jl!S and expenditures: 
internat:ia\al agricultural narketinq pelicy; agricultural prtXb:ti.a\ 
policy; agricultural research polic:y. 
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TAIL! £-4 (Cont.) 

AGRICUL'l"URAL EN:iINEERING EMPHASIS 

(2,2) • 'I1leory, practic:um hours per WMk. 

1st Year 2nd Year 3rd Year 4th Year 

] Basic ~ lli'~':i~trm '~H=.."'" mvlBleck 

Plane sur.reying (3 credit hours' (2,2) 

Use of enqineer's transit, ~ and ~11 ditfennti&l 
surveyinq n1thods. 

Jlgricultural Hechanics (3 credit hours) (1,3) 

Procedures and praet l cos. in the agricultural IlIIChan.ics shop includinq
 
safety, hand and p;,..er tool., hot and CXlld ntal loCrlcinq, arc and
 
oxy-acetylene ~ldi.nq, cxmc:rete and "O:Id construct.ia\.
 

Fam Machinery (3 credit hour!!) (1,3) 

cpu-ational theories, lubrication, tuels and oU. and preventi.....
 
rraintenanoe of trac:t:crs and ..u enqinasl operation, IIIlintenanee,
 
adjuftmlnts, calibration and U88 of f.u:m iJ!pllllWltlS.
 

Irrigation and Drainage (3 credit hours) 11,3) 

Pre3S.lrlzed and gravity irriqation -:t~1 ~tar~, 
p.mpe and WIllis: surlac:e and aJ.baJrface ~ -:tst'.-, pcnds 
and dims: erosion control. 
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TABLE £-4 (Cone.) 

(2,2) • 'Iheory, prac:t.ic:\Zn hcun per WMlt 

HORTICULTURE EMPHASIS 

1st Year 2nd Y.ar Jrd Y.ar 4eh Y.ar 

Plant SCienco __ __ 5_tial_'a_._:a_~_ic_5c:_ien08_---IH HPl_lIn_t_Pr'ODa __H~ .-"ionI 
Princin1.. of Plant 5c:ienolt (3 credit hcunl (2,2) 

(See CXIUrlI8 deEription in plant/c::rcp/.cil. III!'Phuis) 

Plant Prcpaqation (3 credit mur.) (1,3) 

1M req!!l'lIUBtion of plants fran veqetative and reproductive tUUt
 
and orqanlI: horticultural and physioloqical principles, nmthods
 
and technique. far laboratory, ~, nunery, field and
 
orcMrd. . 

Fruit and Vecliltable Production (3 cmu.~~ (2,2) 

Var:i.eties, adIptatial, clinatic nqu.i.nIMnts, pollination requ.iremlnts,
 
t.hinninq, prunninq, effects of root:.stoc:ka and ~t of tree and
 
..u matll: ~, plant procb::ticm, varieties, irriqation, nutrition,
 
harvw8tinq and -=cnanie. of ....-qetable product.ial: c::cntml of ~,
 
in8ecta and dUeue. in fruit and vwglltable crop••
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TAJlLE £-4 (Cont.) 

12,2) • 'ltleory, przICtic\n hours ~ week. 

1st 'lear 2nd Year 3m Year 4th Year 

Buic Science 
Block I

Micrcbio1o;ly in 
Food '1'Ichnclnqy I-

Fom I'roculinq and 
HIINIn ~lut:d. tim 

Food <'Jality f.\raluatiat - and ~ty t:a\t:r\)l 
Sylwna 

Microbiology in Food TechnolOllY (3 cnd1t houri) 12,2) 

~le of mic:roo~ in food spoU-.;e, infectim and intelcic:atim1 buic principlel 
in cxmtaminatim e:art:rol IlId ~cidal t:r8I~t dw::\n9 pm:aainq , pnparincr am 
distributinq food for ~m. 

Food Processing and HunaJ:1 Nutritim 13 cndit hours) 12,2) 

flethcds of processing am preHrViJ¥.J fruit, vegetables, IMIlts , rlairy prcrhx:1:s, cerMl 
qraina and beveraqe81 relatimahir- of food and its CQip3W\ta to·health and nutritim 
of children, younq adults, adults and tida'ly I*'Pl8, rtiatimahip of procesainq 
met:hcds to nutritimal value of focds. 

Fcnl. Quality EI1a.l.uatim,t\Jallty control SY!t1m8 13 c:m!it hcun) (1,3) 

Standalda and quality qrw!in;r det8Ctim, ectnetic::rl and identific:atim of ectrana18 
IlIllterials in fcxml principles of quality caltz'Ol, qwUity cmtz'Ol philc.ophy am 
syIt.. and applicatim in foed indl.wUy, UN and appllc:atim of 8tAwtical techniques 
in quailty cmtrol 
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TABLE E-4 (Cont.) 

PASroRE AND IWIGE HANAGEt1I!Nl' EMPHASIS 

(2.21)- Theory, pract1cu. houri per veek 

1st Year 2nd Year 3rd Year 4th Year 

Basic Science Puture and 
Block Ranqeland ~ 

Puture and Far\9!lar!i ~ (3 c:rw:1it houn) (2,2) 

Nat:u.ce and J'!IIllotqtllW\t of putura and ~ in the different regiaw of the 
Ysnen Arab ~llCl inteqratai land uae with ~is at plant lUtimal - soil 
interactiaw/ varlet;,,_ and spECiu e"rown in each c.liJnatic area. 

Pasture and l!anqeland Analysis (3 crstit hours) (2,2) 

F.o"lluatinq pasture and nnqelam.; invWltory, foraqe utilizatiat, raJ\9tl cendit.ions 
.d trwld; field pmblllllS; UP of acial ~phs and ~l.inc1 ~. nequires 

deld ~. 

Pasture and Range 1~lIMI\t (3 c:rw:1ithcmll) (2,2) 

Basic physioloqical chanctcistics and qztlWth stnteqi_ of plants; ~rtance of 
th_ strategi_ in 1MnA¢nq ranqalanc1s, ipeCi_ and varleti. of cultivatai and 
ncn-cultivataS plants, .tabJ..iat'lMnt, prcx!uctiat and ~azin9' rJIIIM9W'Wr\t of ~ 
putur.. 
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TABLE £-4 (Cont.)
 

(2,2) • Theory, pract1cua houri per week
 

ENTOtt:lLOCY/PLANT PATHOLOGY EMPHASIS
 

let Year 2nd Teer Jrd Year 4th Year
 

Animal and Eht:alClogyBasic SCience Produet:icn ~cultural 
Block c:l..... - Plant SCi~ I- Plant Pathology ~ 

Clu.. 

General Eht:arclogY IJ en. :J1ounl (3,1) 

Rec:ogniticn , biology and lIIUWIq.-r8'lt ot injuri0U8 W t.leticiAl inIIect:a1 bio1ocri.cal 
and micrcbal ccnt%'Ou: chtIIIical centrals. 

Plant PathologY IJ credit hoursl (3,11 

S~, causal 59S1ta, c!iac;ncsia, •. " pr8VClticn W centrol ot plant l\iHasea 

E-29 

t 
,'I

\ 

\'
,



TABLE £-4 (Cont.) 

(2,2) -Theory, pract1cua houri per week 

1st Yesr 2nd Year 4th Year 

ElctcuIian r·~.s 

Block 
Agric:ult:uri1l SCience Basic SCi.-v:e Statbti~ 

P.ural SociologyClusea 
~'- - Fiscal m:l Persa1nel 

l~t 

P:rinci.ples ot Stawti~ (3 credit hcunl (-1.0) 

Design ot ~t8, descriptive st:ati8ti~, smplinqr tat8 of si<]r1ificance, 
c:orrelatiCl'l an1 regraaiCl'l: naninal, ordtMl and interval data, pllrlll18tric and 
nc:n-pe.rmnetric tests. 

~ensiCl'l !1etn:n. (3 crati.t hours) (4,0) 

OrqUIizatiCl'l, IIc:ope and respaWbillti. of ~iCl'l MX'Vices, adult leaminq, 
diffuaiCl'l and c:ammU.catiat process., IOCial actiCl'l procesle8: tMc:hinI;f IllI!thcds, 
If!llldenhip skill.: progmn planninq: viwal aids. 

~ Sociology (3 crCit hours) (2,2) 

Sociolcqical stuc!y ot rural land UN and Httl~t plltteJ:nS, famirr:r systl!l'lll , rural 
villaqes, institutiCl'lS m1 llnka9. with the l.ar9u 8OCiety. 

Fiscal and Personnel Mana9l!!11l8'\t (3 credit hounl (4,0) 

Financial planninq, bOOqeti..ng and maU.torinq, 8\terprile financinq: accountinq and 
auiitinq methods: anal~i. of per5C1'11'1el objectives, professional qrcwth planninqr 
supervisiCl'l tec:hni.qu•• 
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The SPP team has devoted 24 staff days to reviewing the 
agricul ture of Yemen. Observations of agricul tural practices and needs have 
been considered in the design of the coursework and practicum for the FOA. 

B. Basic Science Block in the FOS. 

Dr. Ali El-Shekeil, Dean of the FOS and the UOS, stated that 
the FOS can accommodate FOA students in the basic science classes ~f at least 
a 5-month notice is given the university on numbers to be expected. The FOS 
is currently providing science instruction to the faculties of science, 
engineering, education, medicine, and commerce. Dean El-Shekel1 assured the 
SPP team that the FOS would continue to provide staff to teach the basic 
science block for the FOA beyond the first year. The only limiting factor at 
present is space for a greatly expanded enrollment. The new facilities of the 
FOA wil 1 be used in future years wi th the FOS providi ng teachers for the 
classes. Details of basic science classes are described in the following 
pages. 

C. Detailed Curriculum 

The details of the technical agricultural curriculum are 
shown in Table E-3. Each emphasis area is defined in terms of courses offered 
and the description of each proposed course. The allocation of time for 
lectures and practicums are shown in parenthesis by each course name. 

Computer application will be infused in all curriculum 
emphasi s areas rather' than bei ng taught as speci fie classes. A staff member 
will be trained in computer application at a U.S. university. It will be the 
responsibility of that staff member to weave computer applications into all 
curriculum areas. 

D. Vacation Practicums 

In addition to the completion of coursework g a student is 
expected to have minimal competence in the basic skills of agriculture. Three 
vacati on practicums are proposed as a method for acqui ri ng those mi nimum 
competencies. Some competencies will be met in the technical classes while 
others must be obtained during the vacation practicum. A recommended list of 
agricul tural competenci es are included 1n 'the recommended curriculum (see
F-6). Credits for practicums should be variable in accordance with the scope 

utilized and under development. Elective credits be given for this 

of the individual assignments. 

1. Vacation Practicum I 

agricultural
variability
agriculture 

Supervised orientation and field trips
:egions of the YAR. The purpose is to show 
ln ecological and climatological conditions 

is practiced in Yemen and the different farming 

to different 
students the 
under- which 

systems being 
may

practicum. 

E-3l 



2. Vacation Practicum II 

Intensive and closely supervised experience on the 
instructional fann. Students will learn the basic skills of livestock and 
crop production through "hands on" experience with plants, animal s, poul try,
soils, machinery, and agricultural engineering projects. 

3. Vacation Practicum III 

Supervised work experience in a public or private
agricultural organization of fann. Students are expected to perfonn routine 
duties of a planned work assignment. Evalu~tion will be based on perfonnance 
at the job site. Use should be made of MAF demonstration farms, i.e., HITS 
and PETS in planning student pract:cums. 

E. Vocational Agricultural Teacher Preparation 

Currently a Masters I Degree is required to teach vocational 
agricul ture in the three agricul tural secondary school s (Ibb, Surdud, and 
Sanaa). For this reason, a teacher prepar~tion option is not included in the 
recommended curriculum. 

Once the FaA is estab11 shed, the teacher preparation opti on 
can be implemented by requiring an additional semester of stUdy in the 
folloing classes. 

Secondary Teaching Methods (Classroom) 3 credi t hours 
Secondary Teaching Methods (Practicums) 3 credit hours 
Secondary Agricultural Currriculum 3 credi t hours 
Student Teaching and Internship 9 credit hours 
Total Requirements 18 credi t hours 

If the secondary agricul tura1 programs are greatly expanded
in the future, an adequate supply of trained teachers can be prepared through
this option. The governmental requirements for teachers would then need to be 
adjusted to the basis of a B.S. degree in agriculture plus 18 credit hours in 
teacher preparation. 

F. Competencies 

Instructors of each instructional area \/i11 establish a list 
of minimum competencies that a student must be able to perfonn at the end of 4 
years of training. Some competencies can be met in the classroom and 
laboratories of regular classes. Other skills must be learned in the 
instructional farm and in vacation practicums. 

Minimum competency requirements will both support and enhance 
the agricultural curriculum. These requirements insure that the graduate can 
II do" as well as "talk" about agriculture. Since the graduates will be 
involved in extension and teaching activities, the competence factor is 
critical for success. 
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Examples of agricultural competencies and their relationship 
to the curriculum are shown in the following lists. These lists are an 
illustration and not intended as a complete requirement for the student. 
Instructors will modify the competency list until it reflects the needs of 
Yemen agriculture. 

1. Animal and Poultry Science 

*Identify body parts of live animals 
*Select animals on body conformation 
*Evaluate carcass' and cuts of meat 
*Slaughter animals and poultry
*Apply sanitation measures to livestock and poultry
facilities 

*Recognize common diseases of livestock and poultry
*Treat livestock and poultry for parasites 
*Take temperature of animals 
*Administer injections to animals 
*Administer vaccines to poultry 
*Diagnose pregnancy in cattle and sheep II 

*Inseminate cattle artifically
*Administer drenches and boluses to animals' 
*Spray and dust animals for external parasites
*Assist ewes and cows at parturition
*Treat navel ~ords of newborn animals 
*Graft young animals on foster mothers 
*Teach calves to drink milk 
*Start young animals on feed 
*Castrate livestock 
*Apply eartags. tatoos and' neck chains for 
i denti fication 

*Band poultry for identification 
*Use squeeze and cutting chutes to work animals 
*Load and haul livestock 
*Feed animals according to their nutrient requirements 
*Cull non-layers from a production flock 
*Perform beak trimming. dubbing. and specking poultry
*Develop incubator techniques 
*Caponize
*Slaughter and process poultry 
*Grade. candle. and clean eggs for consumption
*Artificial1y inseminate poultry
*Brood paul try 

2. Plant. Soi 1. Crop Science. and Horticul tre 

*Identify common crops and weeds 
*Prepare a seed bed for a crop 
*Cultivate crops 
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*Set and move irrigation pipe
*Regulate surface irrigation water on crops
*Identify moisture content of so!l by feel 
*Recognize maturity levels of crops 
*Apply fertilizers correctly (time, amount, and method)
*Formulate and apply pesticides
*Treat seed for planting or storage
*Plant seed at appropriate rate and depth
*Check temperature and moisture content of stored 
crops

*ldentify and control common plant pests 
*Conduct germination test un seed 
*Read and interpret soil survey
*Identify soil structure and relate to capability 
*Determine soil group (alluvial, colluvial, loess, and 

residual) , 
*Determine when soil is reaqy to be tilled 
*Determine soil t~xture 
*Identify major areas of a soil profile (topSOil, 
subsoil, and parent material) 

*Determine slops of land 
*Test soil ph , 
*Co11ect and prepare soil samples for anlaysis 
*Determine land use and capability class of soils 
*Propagate plants by seed ' 
*Propagate plants by layerage
*Propagate plants by division 
*Propagate plants by cuttings
*Propagate plants by bUdding and grafting
*Prepare planting medias 
*Prune trees, shrubs and vines 
*Establish and care for turf 
*Water nursery and greenhouse plants correctly 
*Operate greenhouse environmental control systems
*Fertilize container grown plants
*Plant and transplant hor'ticultura1 crops
*Sterilize soil and soil media 
*Control greenhouse pests by spraying and fogging
*Prepare horticultural plants and crops for marketing
*Operate horticultural equipment (rotovator, roto
tiller, garden tractor, soil shredder, soil steril 

izer, sprayers, and mowers)
 

3. Agricultural Engineering 

*Maintain gasoline and diesel engins 
*Hitch and unhitch implements correctly
*Operate tractor and tillage equipment
*Operate tractor and seeding equipment
*Operate tractor and harvesting equipment 
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G. 

rural population 

*Check fluid level. couple and service hydraulic units 
*Lubricate agricultural implements 
*Make minor repairs on agricltural implements
*Adjust plows and mowers 
*Calibrate grain drills. fertilizer spreaders. and 
sprayers 

*Construct forms for concrete slabs. walks. and 
footings

*Construct small farm buildings
*Repair buildings 
*Construct fences 
*Install a simple electrical circuit 
*Use common hand tools 
*Use common power tools 
*Sharpen and repair hand tools 
*Use an arc welder 
*Use an oxy-ace~lene welder for cutting. brazing and 
mild steel welding . 

*Measure. cut. ream. and thread pipe 
*Splice and a~$emDle plastic pipe 
*Drill and t~p holes 
*Use a farm ;~vel in differential leveling and 
drainage 

4. Agticul tural Economics 

*Conduct inventories of livestock. poultry. plants. 
and equipment 

*Compute depreciation of buildings and equipment
*Keep production records on livestock. poultry and 
crops 

*Determine cost effectiveness of instructional farm 
activities 

*Maintain accounts of instructional farm (receipts.
bills. invoi~es. and payments)

*Determine efficiency of production for instructional 
farm enterprises 

*Develop bUdgets for instructional farm operation 

5. Extension Methods 

*Prepare a tape-slide presentation
*Prepare technical articles for newpaper
*Prepare and conduct demonstrations in all competency 
areas 

*Plan and conduct in-service sessions 

Workshops. Short Courses. and In-Service Sessions 

The FOA wi 11 become the focus of technology transfer to the 
in the YAR. Workshops. short courses. in-service sessions. 
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and seminars will be developed according to the needs of rural farmers and 
di ssemi nated through trai ned agricu1 tural ists to the various regions of the 
YAR. 

1. Workshops 

The FOA will plan and conduct a series of 1-day and 
2-day workshops on current agricultural topics and practices. These workshops 
will be available to MAF staff and other groups in the pUblic and privat~ 
sector. 

2. Short Courses 

The FOA will provide short courses for the upgrading and 
updating of agricultural technicians and other groups. The short courses will 
offer undergraduate credit in the beginning and possible graduate credit as 
the UOS develops advanced degree programs. The courses will De intense 
instruction of 1-3 week duration and carry credit appropriate to the total 
instructional time. Visiting professors on TOY assignments can be utilized to 
conduct short courses. Since U.S. university staff will be visiting their 
graduate students in Yemen it makes TOY assignments more cost effective if 
that staff member can a1 so conduct a short course duri ng the vi sit. Short 
courses will be correlated with established credit classes at the UOS. 

3. In-Services 

Extension service staff, ~JF staff, agricultural 
instructors and others need constant updating in agricultural technology. The 
FOA will assess the in-service needs; establish in-service priorities; and 
conduct in-service sessions within the various regions of Yemen. In-service 
sessions will be designed to update technologies that will impact Yemen 
agricu1 ture. In-service wi 11 be a function of the extension component of the 
FOA. 

H. Entry and Exit Standards 

The UOS l':~s a set of entry and· exi t standards for each 
facu1 ty wi thi n the UOS. The FOA standards wi 11 be cons is tent wi th those now 
used by the FOS. 

1. Entry Standards 

The UOS wi 11 accept students into the FOA from any of 
the agricutura1 technical schools or secondary (science option) schools with 
national exam scores of 6U percent. The passing grade for graduation from 
secondary schools is 50 percent. The entry standards for each faculty are: 

Facu1 ty of Arts 56 percent 
Faculty of Science 60 percent 
Facu1 ty of Law 62 percent
Faculty of Commerce 66 percent 
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A student must have met the requirements of the military 
draft to be accepted in the FOA. 

The FOS requi res a degree of competency in the Eng1 i sh 
1anguage for entry into its program. The FOS conducts classes in Eng1 ish. 
The entry requirement for English is not anticipated to be a major limitation 
for students entering the FOA. 

2. Exit Standards 

The UOS has established the following standards for 
completion of a B.S. degree in the FOA. 

Completion of 144 semester credit hours; 
Minimum of 12 hours of English; 
All elective courses must be within the FOA or 
the FOS; 

Six hours of Arabic 1angu~ge; 
Three hours of Islamic civilization; 

I. Future Expansion of Curriculum 

The proposed curriculum is one that meets the needs for 
general agricu1 turists in Yemen. A general curriculum offers many advantages
during the establishment of an FOA. As trained Yemeni staff return to the FOA 
with specialized skills, more specialized courses can be added to the 
curriculum. Each of the curriculum emphasis areas can be expanded into 
specialized program options. Specialization should not occur until the 
general curriculum is well established and a full Yemeni staff is in place. 

A fisheries program should be considered as part of the FOS. 
The FOS has a program in marine biology at the present time. With the 
addition of other courses, the needs of the fisheries industry can be 
addressed in the FOS c~rriculm. . 

J. Evolution Time Frame for Specialization of Curriculum 

Enroll students in Sciences Classes (first year program) Year 2 

Add teacher preparation courses 

Add electives according to student enrollment and man
power needs of Yemen 

Offer B.S. degrees in specialized options such as animal 
and poultry science, and agronomy 

Offer M.S. degrees when curriculum becomes sufficiently
speci ali zed Year 20 

Offer Ph.D. degrees in specialized agricultural options 
when the FaA is fully developed Year 30 
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K. English Language Training 

The UOS requires that students have adequate preparation in 
English in order to enter the FOS. A minimum of 12 semester credit hours in 
English will be required for completion of a B.S. degree in the FOA after' 
initial enrollment. There is no well defined standard for measuring
proficiency levels of graduates of the degree program in agriculture. 

Graduates of the FOA that wish to pursue a graduate program
in the U.S. must have a TOEFL score of 450 to enter an intensive ESL program
in preparation for technical training. A TOEFL score of 500 or more is needed 
for entry into a graduate school program. Engi sh language proficiency, as 
measured by TOEFL scores, must become a standard for selection of 
USAID-sponsored students. The UOS should emphasize ELS training for all FaA 
students without penalizing those that fail to achieve a high level of"English 
proficiency. . 

In order to prepare students for graduate programs in English 
speaking universities,' the FOA must establish English language standards that. 
are based on attai nment of TOEFL scores of at least 450. A planned conti num 
of English language development is necessary to achieve the minimal levels of 
proficiency required by American universities. 

Past efforts in delivery of ESL to foreign students and 
trainees show that maximum programs is made when: 

1.· ESL is a continuous developmental process that extends 
throughout the duration of the program. 

2. Technical vocabulary is i ntrnduced gradually, starti ng
early in ESL traning. 

Based on the experience of OSU and the U.S. Department of 
Labor in working with Saudi Arabian trainees, the following conceptual model 
(Table E-5) is proposed for ESL in the FOA. 

The TOEFL should be used as a motivational goal for students 
and as a measurement of proficiency in determining progress. All students in 
the FaA will not be expected to reach this ESL goal. Those students that will 
be going into graduate programs must be aware of the TOEFL requirements. 

An ESL staff member has been proposed in the bUdget. That 
person's responsibility will be to coordinate the formal English classes with 
the technical curriculum and to moni tor student progress in Engl ish 
proficiency. The ESL staff member will provide English classes with technical 
vocabulary lists from agricultural courses to maximize the impact of ESL 
training. 

L. Course Load for Students 

The proposed curriculum is based on a student involvement of 
24 hours per week in classroom and laboratory activities. This time is 
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TABLE E-5 

CONCEPTUAL MODEL FOR ESL 

1st Year 2nd Year 3rd Year 4th Year 

P1 
I 
w 
'0 

English Classes 

6 credit hours 
hours 

(Required) 

6 credit 

(Required) 

ncrease 

English Classes 

use
ntroduce 

of English 
in technical ago

technical classes and 
vocabulary practicUllls 

English Classes 

(Electives) 

Heavy use 
of En~lish in 
lectures. labs 
and practicullls 

t
 
Administer 
TOEFL as 
measure of 
proficiency 

t
 
Administer 
TOEFL as 
measure of 
proficiency 

Total use 
of En~lish in 
lectures. labs 
and practicums 
of a~ricultural 

classes 

t 
Administer 
TOEFL as 
measure of 
proficiency 

t 
Administer 
TOEFL. 

(Minimum 
score of 
450 required 
for selection 
into US-based 
graduate programs) 



consistent with the course load requirements of American universities. The 
student will be required to take 18 credit hours each semester during the 
4-year program in order to fulfill the 144 credit hours for a B.S. degree. 

M. Faculty Work Loads 

The current faculty work loads at the UOS are assigned on the 
following basis: 

Full Professor 8 credits 
Associate Professor 10 credits 
Assistant Professor 12 credits 

The FOA is designed for teaching. research. and extension. 
Staffing and training plans have considered the need for development of strong 
components in extension and research. Based on standards of U.S. 
universities. some 40 percent of the staff members' time should be devoted to 
teaching.· The remaining 60 percent should be split between extension and 
research duties. 

The credit load was computed for each course in the proposed 
curriculum. The following formula was utilized in computing credit load: 

Credit Load (Lecture credit x sections) + (Lab credit x 
sections) 

The total credit load of all courses was 330 credits. 

Twenty-two facul ty members are schedul ed for overseas 
training in the future and seven faculty members are currently in training in 
the United States. When the faculty is fully functional. there will be 29 
members of the instructional staff if all trained staff return to the FOA. 
The SPP Team recogni zes that some may not have returned by the end of the 
subproject. 

The credit load per staff member was computed as follows: 

Credit Load per Staff • Total Credit Load 
Total Staff 

The credit load for each staff member is 11.4 credits per 
year or 5.7 credits per semester. This figure is consistent with the current 
work loads at the UOS. 

. The perc~ntage of time allocated to teaching. extension and 
research will vary for individual staff assignments depending on the technical 
area that is being staffed. These percentages will also fluctuate from one 
semester to another. Such flexibility in staffing will enhance the 
development of trained staff to the best advantage. 
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Table E·6 shows projected facul ty work loads for the FOA. 
This table includes those people that are targeted for training in the U.S. 

N. Effect of SChool Calendar on Curriculum 

The instructional program at the UOS is organized by 
semester. The two semesters are' 16 wee~s in length with 3 weeks of each 
semester being devoted to examinations. The actual time for instructional 
activities is 13 weeks. 

Each year, Ramadan occurs 2 weeks earl ier than the precedi ng 
year. The univesity sets the school calendar 1 year in advance. Although the 
school starting and closing dates will change each year, the total 
instructional time will not be affected by Ramadan. The Ramadan holiday lasts 
approximately 1 month during the school vacation period. 

Vacation practicums must be conducted during a 2·rnonth time 
frame as a resul t of Ramadan. This wi" not affect the qual i ty or scope of 
the planned practicum but will limit the time in ~hich the student must 
complete the practicum assignments. 

O. Need for Teaching and Laboratory Assistants 

The staffing plan for the instructional farm includes a 
technician for each area of instruction. These technicians will serve as 
teaching assistants during practical instruction on the farm. The planned
technicians are adequate to fUlfill the need for teaching and laboratory 
assistants on the instructional farm. There will be some instances in \'1hich 
the technician can be utilized in related on-campus laboratories. 

The UOS currently uses teaching and laboratory assistants as 
direct hires based on the needs of indiVidual laboratories and class loads. 
Within the developmental years, the need for assistants will not be a critical 
factor. As the enrollment increases and the curriculum begins to be 
specialized there will be a need for teaching and laboratory assistants beyond 
the technicians planned for this project. 

The FOS will be teaching the first year curriculum. Classes 
in the science block will need laboratory assistants in chemistry, botany, 
zoology, and physics. Most of the laboratory assistants currently in these 
areas are from Egypt and other Arab countries. The UOS wi 11 provi de the 
teaching and laboratory assistants for the science block students as part of 
their ongoing staffing procedures. 

The staffing plan and staff work loads show that teachers 
will have reasonable teaching loads so that time will be available for 
extension and research. A reduced work load allows the teacher to spend more 
time in the supervision of laboratory activities. The need for teaching and 
laboratory assistants ShO'Ald not be a constraint during the development of the 
FOA. 
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TAUK £-6 
i'nruOC1'i:lJ F.;\Cu'T:l-' h1PI\J ('ill'S AT t'.AXIiUI EClIlOCn-l:1rr 

450 fituc1ents in ~t>nical CorJrses 

* Include currently qualified staff Member at· University o€ Sana'~ 

Pronrain Area 
.' 

&.phasis of Tralninq 
of Yeneni Be inrI Trairied 
in the United States 

AGricultural Econcmics 
(42 creditsl 

1. Aqricultural Ku"ketino 

2. Fan!! Hanaqepent 

3. General 1lq. Ebona'!Iics 

*4. Ig. D:xlncr.lics (Ilasser) 

S. Irrigation and IoCater JelaUons 

6. General 1lq. Dlq1neerlnq 

1. Gener~l 1lq. Dlqineering 

8. ~icultural tB:hanlzatlon 

9. soU and Hater Himar)el!Ent 

10. Qr.l.lter In>licatlona 

Aaricultural Ellq!neerJn 

(52 credits) 

Agricultural EKtension 
and F.dJcation 

(26 credits) 

11. Extension M!thods 

12. Extension tt!t:hods 

13. Secondary alJcatlon 

Courses Assiqned 
fraa OJrriculln 

htricultural '1arketinq 110) 

Advanced F~ SysteIlB (10) 

1.qricultural llJsiness f9\.-::. flO) 
P1anacJerial 1Ip>roaches (6) 

1Igricultural Policy (6) 

PI Irriaation and Dra~ (10)
I 
~ 
N UrriqaUon Md Dl"alnage (4) 

(~.~ (4) 
(FaPl t-'echanics (4) 

Ilqrieultural ttdw1lcs (10) 

FUll Jo'IchiMry flO) 

Plane SUrwying flO) 

ll1ral SOClology (l0) 

(Extension ~tb:Jda flO) 
(Fiscal and Persomel Dev. (6) 

(Qlurses to be added at a later 
date) 

Tire Allocation 
furcentaqe 

1\!achliiq Jesearch Extefl!l~ 

40 30 30 

40 30 30 

10 IS 15 

25 50 25 

40 30 30 

50 25 25 

40 30 30 

40 30 30 

40 30 30 

100 

40 30 JO 

70 JO-

-
 --
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TABLE £-6 (CODC.) 

Program Area &.tJhasis of Training 
of Yeneni Being Trained 
in the thited States 

Cburses Assig
fraa Olrricull

ned 
r.l 

(101 

(101 

AniJllal Science and 
Poultry 
186 creditsl 

. 

14. Cattle, Sheep, Goat PadJction 

15. AniJlBI It..1trition 

16. AnhMl Science 

17. Poultry Procb:tion 

18. Layer. Broiler PI:od1ct:ion 

19. Livestock. Poultry Breeding 

20. Livestock Grazing ~ 

21. Cereal. Forage Procb:::t.ion 

22. Plant Breedinq and Genetic. 

23. Horticultum 

24. Citrus, Vegetable ProclJction 

25. Soil ftnpoology, Fertility 

26. General Soil Science 

27. Dltaroloqy 

AnhMl. PadJction 

Feeda and Feedinq 

Poultry PadJction 

Statistics (6) 
IlniJlBl aDd 

Plant SCience (101 

Plant 8nledinq (10
Plant Path:>logy (1

Plant Propaqation 

Fruit and Vegetabl

Soil Science (10) 

Dlta!Dlogy (10) 

(101 

1 
0) 

(101 

e Prod. 

crops/Soils/Horti
culture/OltaIDlogy 

(90 creditsI 

til!e Allocation 
Percentaqe 

40 3030 . 
40 30 30 

Paatum and Ranqe Resource. (10) 40 30 30 

AnWill and Poul~ Science (10) 40 30 30 

40 30 30 

70 10 20 
'oulcry l..,rov_c(l() 

Pasture/Range Analysis (101 80 20 
Pasture/Range.Hanager.ent (101 

80 20-
Cereal. Forage Procb:tion (101 

80 20-
40 30 30 

40(101 30 30 

Plant/Growth Fertility (10) 40 30 30 

40 30 30 

'40 30 30 

I
I
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TABLE E-6 (Cont.) 

Program Area 

Food SCience and 
'Ied1nology 

(24 credits) 

atphasis of TrainJ.nq 
of Yerreni Beina Trained 
in tOO Illited States 

28. General Food SCience and 
'l\lc:hnology 

29. Food Prooessinq/lbnan tlJtrition 

30. Food Olem.i.stry/Prooessinq 

Courses Assigned 
frail D.1rriculum 

Microbiology (10) 

Food Prooessing/tUnan 
tlJtrltion (10) 

Food E.Valuation (10) 

Tine Allocation 
PercentaQe 

teaehina ~search 

40 30 

40 30 

40 30 

Extension 

30 

30 

30 

'lUl'AL 330 credits 330 credits 

. 



P. Secondary and FaA Curricula 

The nature of secondary school curriculum will have an impact 
upon enrollment in the FaA and student survival within the agricultural 
curri cul urn. Many students (estimated 80 pecent) wi 11 enter the FaA from the 
science option secondary school. A comparison of the secondary curriculum and 
the first year FaA science curriculum is shown in Table E-7. A review of this 
infonnation will show that a reasonably smooth transition can be made from 
secondary schools into the first-year curriculum. 

The agricultural schools at Ibb and Surdud offer 3 years of 
training in agricultural subjects and physical education. Graduates of the 
program receive a regular secondary certificate of graduation. The students 
meet thair science requirements through theory and application. The FaA 
curriculum includes pasture and range management emphasis that is not included 
in the agricul tural school curriculum. However, the agricul tural curricul urn 
does provi de a good base for range management through uni ts of agronomy and 
animal husbandry. 

Table E-8 shows the existing courses at Ibb and Surdud as 
compared with the proposed courses for the FaA by emphasis area. 

The Sanaa Veteri nary Secondary School offers a hi ghly
specialized curriclum for training veterinary assistants. Many of the 
graduates are expected to enter veterinary schools in Egypt. The relationship
of the curriculum at Sanaa Veterinary Secondary School and the proposed FaA 
first-year curriculum is shown in Table E-9. 

VII. Relationships with U.S. LGUs 

The long-tenn success of thi s subproject is hi ghly dependent upon 
the training of the faculty members and the extent to which their efforts are 
responsive to agricultural needs of the YAR. One technique by which this 
SUbproject proposes to insure the success of the FaA in i ncreasi ng rural 
income in the YAR is to promote a direct link.age between individual FaA 
faculty members and experienced LGU faculty members in the U.S. These 
relationships will support the subproject's purpose, sUbgoal, and the Title 
XII collaborative management by serving as a vehicle for the long-term 
exchange of ideas and personnel which will continue long after USAID fundi n9 
ceases. 

Once a participant has been selected for u.S. training,
successfully completed 12 to 18 months of academic work., and selected a major 
advisor, the major advisor and student will be brought to the YAR for a 14-21 
day orientation and consultation with USAID, CID and FDA staff. In addition 
to enhancing the faculty advisors' understanding of the YAR agriCUlture, the 
purpose of the trip wi 11 be to select a speci fic agricul tural probl em that 
would be appropriate for the participant's research and thesis or 
dissertation. Alternate training schedules for this procedure are proposed in 
Table E-10. 
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TABLE E-7 

CCJiPARI~ or ~ SCHOOL (SCIm:E OPTIan 
CURRICtJLtI1 WITH PROPOSED CURRIClJLtIoI 

FOR BASIC scmc: YFAR IN FH:ULT'i OF AGRICULTURE 

1/secondary - Faculty of AQricu1~ 

Mathem:1tics (3 years) Mathematics (5 credits) 

- includes general math, alqebra 
analytical qecmatry and calculus. 

General Botany (4 credits)
Biology (3 years) Zoology (4 credits) 

General 01emistry (8 credits)Chemistry (3 years) 

Physics (3 creditsPhysics (3 years) 

(Relates to agricultural engineering 
courses of 2nd year of program) 

Mechanics and Static. (lyear) 

Arabic (6 credits)Arabic Language (3 years) 

Islamic Civilization (3 credits)Religious Education (3 years) 

English (12 credit hours in first 
and sec::cnd year) 

English Language (3 years) 

Y secondary curriculum for Hodeidah 
school. 
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TABLE E-8 

Curriculum Comparison for 
Agricultural School/Faculty of Agric. 

(Ibb arid Surdud) 

Curriculum Units for Secondary 
Agriculture Schools at Ibb & Surdud 

Agronomy (3 years) 

Horticulture (2years) 

Crop Protection (1 year) 

Animal Production (3 years) 

Agricultural Engineering (3 years) 

Ag Extension and Rural 
Sociology (3 years) 

Agricultural Economics (1 year) 

Food Technology 

Animal Production (3 years) 

Courses Proposed for Faculty 
of Agricul ture 

Plant Science, Soil Science, 
Plant Growth/Soil Fertility, 
Plant Breeding/Cereal-Forage
Crop Produet ion 

Plant Propagation, Fruit and 
Vegetable Production 

I Entomology, Plant Pathology 

Animal Science, Poultry Science, 
Feeds and Feeding, Animal and 
Poultry Improvement, Animal 
Production, Poultry Production 

Plane Surveying, Farm Machinery, 
Irrigation and Drainage 

Statistics, Extension Methods, 
Rural Sociology, Fiscal and 
Personnel Management 

Farm Management, A~ricultural 

Marketing, Agricultural Business 
Management, Advanced Farm 
Management, Agricultural Policy 

Microbiology in Food Technology, 
Food Processing/Human Nutrition, 
Food Quality Evaluation/ Quality 
Control Systems 

Pasture/Range Resources, Pasture/ 
Range Analysis, Pasture/Range 
Management 
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Relationship of Agricultural Secondary Curriculum to Proposed FOA Curriculum 

(SANAA VETERn-JARY SEX:CNCM'f s:HOOL) 

VE'I'ERlNARY SEX:ONDARY &:HOOL FN::tJLT'i CE AGRICULTURE 

l'athetatics (3 years) Mathematics (4 credits) 

Biol~ 

.anataty and Histology Botany (4 credits) 

Fhysiology ZOOlogy (4 credits) 

Parasitol~ 

Bacteria and Viroses 

Poultry Diseases 

Dai.I:y and Meat Exarni..nation 

Vet€'.rinary ~1edi.cine 

Pru1ciples of SUrgery 

Bio-chenistry Chemistry (8 credits)._---------------------
:~J1i.na1. Breed.in:1 

.~l Policy 

An.iJrel Nutrition 

Vocational Health 

Pathology and Lab Tests Physics (4 credits) 

Dairy and Meat Processing 

Pasture ~gement 

Feed and Feed Hanufacturing 
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TJWlE 1-10 

AL'remATE PARrICIPNfl' TRAINDG ~~ 

I 2 s 

<J E> oCl-=Qjjf--------£E>=- ...<Ja----:-.-------l~e_<:IS---if:?:>.:':>-
AL~TEA ASttdent to Student l1'lll ~1' Gbrlent COI{lletes Stul'.ent rebuns tr .~~ to St~t 1n 

·lI\JsJnJ villC\r ~ 14-21 ocuae wodt lII¥1 Il1a1s c::adJct dlssertatlc-:- ::>:!- u.s. b:> 
day orieltaUal n!8eilrCh - 8eiUCh anr' write initW. ca.J~et."!· 
visit to YAn. dlllgertatlal draft. ..~. Cei~l' 

"ltisertatlc.n 

0:!3 [> <!<3S---------------------EE>~ Do<1 
AI.'I'EJfl.\TE B ~tur·,!I1t anct M·· Sbrent CXrTlleces 00llr8B«K1t Dlans ann ClllnC-.::t:s .,LU-dIL Lt~t:Ura:~tto 

visor !:BIte 14··21 research em pr~res am c'efEnts dissertatlal to YAR FOI\.
 
~ay orlentatial in U9aJ.
 
visit to YAR.
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The balance of the graduate training would proceed as described in 
Section 0 of this Annex. The participants' major professor would have the 
flexibility to return to the YAR for final consultation and assistance in 
completing the graduate research, before both return to the U.S. to present
and defend the thesis of dissertation. In addition, the major professor would 
be called upon, while in-country, to present special seminars, workshops, and 
in-service training and his/her area of expertise. Upon completion of the 
graduate work, the participant trainee would return to the YAR and join the 
FDA. Alternatively, the final dissertation defense could be held in the YAR 
by appoi nti ng appropri ate subproject and e10 personnel to the partici pants 
graduate committee. 

If competent people at both ends were encouraged to participate,
this process would result in a cadre of professionals at U.S. LGUs that would 
become- increasingly aware of and involved in the agricultural development of 
the YAR., From this awareness and investment, it would be highly possible that 
U.S. graduate students will be encouraged to focus on agricultural problems in 
the YAR. A logical extension of such a cadre would be that courses or special
seminars on agriculture in the YAR might be designed for integration into the 
univesity currfcu1um or program at the LGUs. It would also be likely that 
1ibrary resources woul d be developed at both ends (YAR and U.S. LGUs) that 
would further encourage the exchange of ideas and appropriate technology. 

The SUbproject has the provi sion for the use of consul tants from 
U.S. LGUs at regular intervals. Such contracts would also nurture and 
strengthen linkages with U.S. LGUs. 

rinally, as trained Yemeni participants return to the FaA, it will 
be important to seek modification in existing policies at U.S. LGUs in order 
to encourage these young faculty members to serve as gradu~te advisory
commi ttee members in the YARG and eventually major professors for future 
Y~..meni graduate students. Such pol icies shoul d a1 so extend to eIO and USAIO 
professional staff who could be directly involved in the YAR with the FaA. 

It is crucial to the success of this subproject that the 
development of university linkages with U.S. LGUs be given high priority. If 
this is not done adequately, the impact of the subproject and the overall AOSP 
could be short-lived, and fall short of its ultimate goal as envisioned in the 

immediately adjacent to the UDS campus.' The strategy and physical aspects of 

Title XII legislation. 

VIII. Integration of the Instructional Farm 

part of 
An instructional farm 

the FDA. The facility 
is 
is 

proposed as an 
to be located 

essential and integral 
on a 22-hectare site 

the instructional farm are described in Annex J of this SPP. The farm is 
e:.sential to the training, research and teaching missions of the FaA. It will 
include space allocated for demonstrations to students, prOVide specific skill 
dl~velopment experiences for students, provide a training site for extension 
personr el and farm leaders, and provide an opportunity for the initiation of 
specific research projects related to agricultural production in the YAR of 
the following types of activites. 
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A. Agronomic and horticultural crop production; 

B. Livestock and poultry production; 

C. Rainfed and irrigated crop production; 

D. Mechnical equipment operation and maintenance. 

The instructional farm was designed to complement and support the 
coursework of the curriculum. In each of the emphasis areas, specific
competencies are envisioned which will be demonstrated and practiced at the 
instructional farm. Those competencies are listed in Section G of this Annex. 

Beyond development of the specific competencies discussed above, 
the instructional fal"m will be used to support overall instructional 
objectives. This use will be especially critical in the YAR where students 
are expected to come from diverse cl imatic, geographical, and agricul tural 
regions of the country. These students may have had little expel7ience in 
improved agricultural practices outside their home Villages. 

IX. Institutional Analysis 

A. University of Sanaa 

The UOS, founded in 1970, is a very young university. It has 
made remarkable growth in the physical plant on the original campus and has 
expanded to a new campus. Beginning with nine staff members and 64 students 
the university has grown to 231 staff members and 6,872 students in the 
1982/83 academic year. 

An administrative structure has evolved as shown in Figure 
E-8. This is a structure similar to that which has proven effective in U.S. 
LGUs. University pol ides are prescribed by the University Council which is 
chaired by the Minister of Education and has as members the Rector, Vice 
Rector, Deans of the seven facul ties, and four members appoi nted by the Prime 
Minister from outside the UOS. The latter four are currently the Dean of the 
Public Acininistration Institute, Director of the Educational Research Center, 
a member of the Pri me Mi ni ster· s offi ce and a member of the Pres i denti a1 
Advisory COI1Il1ittee. The UOS was initially part of the I~OE. Today, however, 
it is independent of that mi nistry but rna i ntains a vi ta1 li nkage wi th the 
Ministry through the Minister of Education chairing the Advisory Council. 

There is an informal Deans· Council which is chaired by the 
Rector. Thi s counci 1 meets each week and may submi t reconmendati ons to the 
University Council. 

Support services for the enti re universi ty are performed by 
the departments and directorates shown in Figure E-B. 
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· The UOS submits a calendar year bUdget request each October to the 
Ministry of Finance and CPO. Budget submission is independent of submissions 
from other government entities. 

The faculties of Enyineering and Medicine were initiated in 
19ij3. The first classes were taught in October, 1983. The UOS is proposing 
to add four more faculties: Agriculture, Veterinary r,'edicine, Pharmacy and 
Dentistry. These will require new facilities and will increase the 
administrative and operative costs of the university. The administration 
indicated that they were prepared for this additional load. 

A deta i 1ed census of uni vers i ty students for the academi c 
year 1982/83 is pre,sented in Table E-12. Note that the number of students 
varied greatly among faculties, each faculty had female students, and there 
were 317 international students. Enroll ment stati stics for the fall semester 
of 1983 were not available at the time this report was written,but an 
increase over the previous year was indicated. 

The uni versi ty has responded to the increase in numbers of 
students with increases in staff. As shown in Table E·-13, the number 
increased from 181 in 79/80 to 231 in 82/83. Many of them ar~ non-Yemeni who 
will be replaced by qualified Yemeni as they become available. Since 79/80 
the rates of non-Yemeni to Yemeni has decreased only sl1 ghtly. The number of 
staff members by origin, rank, and sex within each faculty during the 1982/83 
academic year is presented in Table E-14. University policy dictates that 
responsibi 1i ty for classes and laboratories is assi gned only to professors, 
assistant professors, lecturers, and assistant lecturers. Note that none of 
the Yemeni held the rank of professor and that four were assistant 
professors. Among ti1e non-Yemeni 42 were professors (i ncludi ng one femal e) 
and 44 were assistant professors. Demonstrators aid in classes. and 
laboratories. In this category there were 38 Yemeni (including three females) 
and 25 non-Yemeni (including 25 females). . 

Success of several faculties depends upon the capability of 
the FOS which performs a vital service role. That faculty teaches courses for 
students in other faculties as follows: 

1. Education: 70 percent of the science education courses; 

2., Conunerce and Economics: mathematics and some statistics; 

3. Engineering: mathematics, physics and chemistry; and 

4. Medicine: mathematics, physics and biology. 

In the 1982/83 academic year the FOS had 495 stUdents 
majoring at the undergraduate level in departments of mathematics, physicis, 
chemistry, and biology (inclUding botany, zoology and marine sciences). 
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TABLE E-ll 

NUMBER OF STUDENTS BY YEAR. SEX. AND ACADEMIC YEARS. ]~78/80 - 1982/83, 
UNIVERSITY OF SANAA 

lIcadem.ic 
Year 1st Year 

M F 
2nd Year. 

M F 
3rd Year 
M F 

4th Year 
M F 

Total 
M F 'lUl'AL 

79/80 

80/81 

81/82 

82/83 

2017 214 

2000 250 

2348 325 

3010 383 

757 

930 

1051 

1467 

113 

113 

139 

182 

525 

553 

673 

950 

61 

84 

85 

126 

472 61 

528 61 

354 81 

638 89 

3771 449 

4011 508 

4518 654 

6065 807 

4220 

4519 

5172 

6872 
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TABLE E-13 

NUMBER OF FACULTY MDmERS BY ACADEM:"C YEAR AND ORIGIN,
 
UNIVEJlSITY OF SANAA
 

Academic 
Year 

Faculty Me!rtlers* 

Ye!!'eni 
Non 
Yeneni Total 

79/80 56 12S 181 

80/81 67 150 217 

81/82 61 149 210 

82/83 77 154 231 

* InclUdes faculty ranks of Professor, Asst. Professor! Iect:urers, 
Asst. U!cturer and DeItcnstrator. 
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TABLE E"",4
 

nUi~Ek OF STAFF HEHBERS BY ORIGIN, RAN~, SEX' FACULTY,
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Courses for majors and non-majors are taught in thd FOS 
facil Hies on the 11 0 1dll campus. These faci1 ities are used from 0730 to 1400 
hours. The dean of the FOS said that more students can be served by 
increasing numbers in classes and laboratories and by utilizing laboratories 
from 0730 until 1800 hours. This expansion can accoRll1odate growth for' 
approximately 2 years at which time the need for additional classroom and 
1abo'~atory space will be critical. 

The FOS began graduate level instruction in the 1983/&4 
academic year. A diploma will be granted to students completing 24 credits 
post baccalaureate of science in analytical chemistry or applied geology. 

A1though the growth of the uni vers i ty has been rapi d, the 
process appears to have been well planned. Discussions are underway for a 
centralized enrollment and a computerized student record process. 

B. Faculty of Agriculture 

UOS. 
The FOA, as 

It should benefit from 
proposed, i~ compatible with 
the administrative structure, 

conditions in the 
policy mechanisms, 

and services which have evolved in the UOS. 

The dean of the FOA will have a challenging task of securing 
funding for research and extension activities within the UOS bUdget. These 
functions will be more significant in the FOA than in the remainder of the UOS 
and, therefore. probably are not initially well understood by his fellow deans 
and other uni vers i ty admi ni strators. Fundi ng shou1 d also be pursued through 
the MAF. The Ministry has been supportive of the creation of the FOA. 

Women students and women staff members shou1 d be readily 
accepted in the FOA since they are in all the other faculties and fill 
leadership roles in the MAF. 

The FOA will follow the staffing pattern used throughout the 
university. Initially. the staff will consist of Yemeni and non-Yemeni. The 
1at'ter will be replaced as Yerneni educated to the Ph.D. level (dictated by 
university policy) return to Yemen. As many as 29 Yemeni are scheduled to be 
educated to that level so that they may serve in the FOA. 

The FOS has the capability and has expressed a willingness to 
assume teachi ng the courses of mathematics, physics, chemistry, botany and 
zoology in its facilities for a few years since enrollment in the FOA will, 
initially, be low. However, it is imperative that classrooms and laboratories 
for these courses be constructed in the faci1ties of the FOA or elsewhere in 
the UOS. The demands upon the facil ties of the FOS are heavy now e'ld will 
increase as enrollments in the departments and the faculties it serves 
increases and other faculties are added. The FOS wi 11 provide staff members 
to teach the courses in the facility constructed for the FOA. 
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ANNEX F 

SOCIAL SOUNDNESS ANALYSIS 1/ 

I. The Agricultural Sector of Yemen ~ 

A. Geography 

Yemen is divided into three major geographical zones. First, the 
Tihama is the humid, semi-desert plain bordering the Red Sea. The Tihama is 
intersected by seven drainages or seasonal waterways (wadi s) ori gi na ti ng in 
the highlands and extending to the sea. Intensive cultivation of cereals, 
sugar cane. and tropical fruits is carried out in the foothill wadis. The 
second zone. bordering the eastern extremity of the YAR, is the arid sandy 
desert region of the interior Arabian penisula. Population is sparse and 
1imited mostly to nomadic tribes. Between these two region~ is the third 
zone, the highland regions. where 90 percent of the countrJ's population 
live. The highlands consist of steep mountains, plateaus and sharply eroded 
wadi s. Much of the arable land is extensively terraced and cropped. The 
people 1ive in forti fied rock houses in villages that are perched hi gh on 
mountain ridges. Annual rainfall in the Tihama varies from 100 to 300 RIll in 
the hi gh 1ands. and from 1200 RIll in the south to 200 RIll in the north. and 
essentially zero rainfall in the arid eastern interior. Agriculture of the 
country is largely dryland farming. Less than 15 percent of the total cropped 
area receives some form of irrigation, largely temporary diversion from 
seasonal monsoons and tubewells. 

B. Population 

The 1975 census is the only census ever taken in Yemen. 
Projections based upon this census place the 1982 population near 8 million. 
Abou t 85 to 90 percent is res i dent, wi th the remai nder bei ng emi grant 1abor 
working in other Arab countries, primarily Saudi Arabia. Net annual 
population growth is estimated at 2.6 to 2.9 percent. Life expectancy is 42 
years but is raising rapidly with improved access to isolated Villages, 
education through mass medi a and improved heal th facil i ties. Ninety percent
of the population lives in rural areas, usually in small villages of under 
500. The estimated number of households is 10.976.785 with an average size of 
7.3 person per household being temporarily absent abroad. Households 
generally consist of the extended family (parents, children and their 
families. cousins. aunts and uncles) under patriarchal countrol. 

C. Historical Setting and. Recent Trends 

The nature of agricultural production has not chan~~~d in Yemen for 
more than a thousand years prior to the overthrow of the Imam in 1962. 
Climate in the highlands is amenable to year-round production but availability
of water limits this choice to only 5 to 15 percent of the farmers. Where 
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water is available, crop production in most of Yemen has consisted primarily 
of subsistence grain crops, mostly sorghum and millet. Coffee and cotton were 
grown on a commercial scale but recent labor shortages have seen a decline in 
both. Livestock, principally cattle, goats, sheep, donkeys, camels, and 
poultry, have been an integral part of traditional fanning. Livestock have 
been used for meat, dairy products, transport, power for crop cultivation, and 
dung for fuel. ~Iost production was for family consumption while a 1imited 
amount was used for barter or for sale. The traditional system is very labor 
intensive for all actiVities, including household chores of fuel and water 
gathering, cooking, .. rop production, livestock herding, terrace building and 
community activities such as road and school construction. 

Terrace bUilding was the principal method to preserve and conserve 
the most scarce productive resourses, land and water. Drought resistant 
sorg.lum and millet were the principal SUbsistence and risk aversion crops.
Cows, kept in confinement, utilized crop residues for forage and provided milk 
and cheese, and dung for fuel. Goats and sheep ut11 i zed any available land 
for grazing and provided meat. Camels, donkeys and cows prOVided
transportation and power for field cultivation and plOWing, threshing and well 
1i ft:. . 

Ravaged by the 1962 civil war and a 7-year drought from 1907 
through 1973, the country experienced a decline in agriCUltural production of 
one-fourth to one-half. Male emigration to the oil rich Arab countries 
comrr.·~nced in the early 1970s and continues to this day. 

As remi ttances began to flow· back to Yemen from the 011 fiel ds, 
new ; nfl uences began to change the tradi tional economic system. Land prices
increased rapidly. Availability of water increased marginally as new wells 
were dug. Water prices increased. Purchases of consumer goods, including
food imports, incrPlsed. The price of preferred Yemeni food goods, especially
fresh chickens and locally grown crops, increased significantly. Large 
investments in secondary road construction, wells with motorized pumps, trucks 
for transport, tractors for hire, and home construction have occurred. Since 
1070 unskilled labor wage rates have increased from YR 5 to YR 40-70 per day.
Skiiled labor wages have increased from YR 30 to 300-400 per day. 

Other changes have resul ted from the swi teh to a labor scarce and 
re1{l.ti vely capi tal abundant market economy. Women are now responsible for 
mos'::' of the agriCUltural production in Yemen, in addition to livestock and 
pou"try production. In response to consumer demand, a large percentage of the 
irr-gated cropland above 1500 meters has been shifted to qat production, a 
plant whose leaves are mildly narcotic. Qat leaves are chewed in daily social 
gatllerings that are held each afternoon. While little is known about the 
effects of qat, it is generally recognized as a stimulant. 

Livestock numbers, particularly sheep, goats, donkeys, and camels, 
have dec 1i ned for several reasons. Moto;'i zed vehi c1es have rep1aced donkeys
and camels for transportation, except in the most isolated regions. Increases 
in locally constructed schools have led to more farm children attending school 
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rather than herding family sheep and gcat flocks. Strong growth in commercial 
broiler production has also occurred since 1979. The average number of 
livestock per 'househo1 d, exclusive of chickens, typically ranges from five to 
nine head. 

Land holdings are highly fragmented due to tradition such as 
Islamic inheritance laws and the geography and terracing on steep terrain. 
Fragmentation also is used by Yemeni fanners as a hedge against variable 
micro-climates and moisture conditions. The average number of parcels per
rural household ranges from 2.7 in the coastal Province of Hodeidah to 6.8 in 
the Central Highland Province of Chamer. The size of family holdings varies 
greatly. More than 90 percent of all family or household holdings are less 
than 5 hectares. Some two-thirds of all family holdings are less than 1 
hectare. While very small holdings dominate the Yemeni scene in total numbers 
by total area, the size distrubtion of land is skewed toward larger holdings, 
especially in Dhamar, Hodeidah, Hajjah, and Taiz provinces. Holdings of 
greater than 5 hectares comprise slightly over 50 percent of all the land area 
for the six provinces inclUded in the 1981 agriCUltural census (Dhamar,
Hodeidah, Hajjah, Mahweet, Taiz and Ibb). In those six provinces, totally
owned holdings comprise over 60 percent of all holdings. Only 12 percent are 
totally share-cropped, a more common practice in 1·1ahweet and Ibb provinces. 

Field crops, primarily sorghum and millet, account for 73 per'cent
of total land use. Permanent crops such as alfalfa and fruit trees account 
for 5 percent, temporary fallow, 8 percent; and abandoned land, 12 percent of 
total land use and 2 percent in other uses, according to the census. Some 84 
percent of the holdings are totally dependent upon rainfall. Another 8 
percent depend totally upon some form of i rri gatibn (spri ngs, pumps, spate).
Vegetable and fruit production are common on such irrigated land. The 
remaining 8 percent employ a mix of rainfed and supplemental irrigation. 

Family labor continues to be the dominant labor source. Temporary
hired labor and traded labor among farmers comprise the remainder. 

Some 85 percent of the holdings use draft animals for field work. 
Nearly 30 percent nire tractors on a rental basis to handle heavy plowing.
Sane of the steepest terrace lands wi 11 not accor.l11odate exi sti ng mechani zed 
traction as evidenced by 14 percent of the holdings using only manual tools. 
flbout three-fourths of the holdings in Taiz and Ibb use cO/III1ercial fertilizer 
in small amounts. Fewer than 20 percent of holdings in Dhamar and Hodeidah 
provinces use cOO1Tlercia1 fertilizers. Farmers an well aware of disease, 
insects, and fungus problems, but only about 5 percent of holdings in the six 
provinces use pesticides. Agricultural chemicals have not yet been tested nor 
are they available to any great extent. 

Shortage of labor has led to abandonment of marginal agricul tural 
land, neglect of terraces, some erosions, and adjustment of some terraces to 
accomodate mechanization. 

The fisheries industry, while very small, is thriving because of 
strong consumer demand and increased catches in recent years. only 3,000 to 
4,000 fishermen in 40 communities comprise the industry. 
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Forestry is essentially a non-existent economi c enterprise. The 
country has been essentially denuded of trees, so much so that fuel for 
cooking is sold at a premium. Women spend a significant amount of time 
collecting limbs from thorny shrubs and scrub trees. 

The domi nant socio-economic condi tions currently i nfluenci ng 
Yemen's agricultural sector are summarized as follows: 

1. Relative labor scarcity and high wage rates, due to 
emigration to Arab oil fields, a phenomenon whose growth appears to have 
peaked; 

2. Increased dependency on womens' labor in all agricultural 
production activities and in the raising of livestock and poultry; 

3. High local investments in roads and schools which have 
increased access to isolated areas; 

4. High capital cost of infrastructure development because of 
mountainous terrain; 

5. A bustling private sector with demand for consumer goods and 
strong preference for Yemen pr'oduced food products in spite of higher domestic 
food prices; and 

6. An unspecified, but real, economic impact from rapid 
expansion of qat chews as a recent social phonomena. 

II. Education in Yemeni Society 

A. Background 

Today, religion plays a relatively minor role in the educational 
system in Yemen. However, the traditional Kuttab system still exists in towns 
and villages as it has for centuries. The curriculum includes study of the 
Arabic language, the Quran, fiqh (Islamis rules), Hadith (words of the 
Pro?het) and elementary arithmetic. 

Most Kuttab schools are maintained by religious endowments, waqf,
and generally are a part of the Mosque Foundation. Each religious sect has 
its own mosque where the Shayks pass on religious learning. Oral recitation 
and memorization are emphasized. 

In addition to the religious schools there are three religious 
colleges in Yemen, where Arabic philosophy, Islamic law, cOllll1entary of the 
Quran, traditions ana history are taught. They are located in Bir Al Azab, 
Dhamar and Zabid (see Figure F-l, liThe Religious Education System in the YAR 
(Kuttab)".) 
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In addi tion to the tradi tional rel i gious educational system, a 
secular school system has evolved. A secular grade school system was 
introduced during the reign of Imam Ahmad which provided a 6-year primary 
course, a 3 year preparatory course and a 3 year secondary course. Teacher 
training institutes were also established. However, before the revolution of 
1962. there exi sted no proper. bUdget for education. .Teachers depended 
entil'ely upon religious donations (waqf). the contributions of private parties 
and ~rregular contributions from the Imam. ~. 

Institutional ization of the educational system occurred after the 
Revolution. However, the greatest advances were made after the end of the 
civii war in 1969. Student enrollments along with the number of primary, 
prepilratory, secondary and teacher training institutes increased 
dram~tical1y. Technical vocational institutes were established along with the 
UOS (See Figure F-2, liThe Secular Educational System in the YAR II 

). 

B. Education and Training Needs on the YAR 

YAR is desperately short of manpower, at all technical and 
management skill levels, to implement its ambitious modernization plan. 
Almost no institutional capacity for education and training existed at any 
level pr';or to 1970. At the time of the revolution in 1962, only 5119 primary 
schools existed in the entire country, with enrollment of 61,000 students, as 
shown in Table F-1. There were only eight preparatory and secondary schooh 
enroi1ing about 2.000 students. No improvement in this situation occurred 
until after 1969 with tennination of civil war activity. 

In the decade of the 1970's, through the initial YARG Three-Year 
Plan (1973-76) and the FFYP (1976-81), the YARG placed major emphasis upon 
estaJ1ishment of an educational system to develop human resources. The system 
utilizes a year structure of. 6. 3, 3, and 4 respectively for primary, 
preparatory secondary and university levels. t~ost primary and preparatory 
structures have been built by LDAs. The number of such schools increased to 
over 3,700 by B80/81. The number of secondary schools increased from three 
iii 1962 to 94 in 1980/81. (The number of teacher training institutes totaled 
17 in 1981/82. In addition. there are four long tenn technical vocational 
training institutes). The schools and institutes have been financed largely 
by Y~RG (MOE) and donor assistance. 

The UOS. YAR's only university, opened in 1970. Sixty-four 
stuC:ents were enrolled in the filculties of Arts (literature), Law and 
Religion. and Sciences, while the staff nllmbered 14. In 1973/74 two other 
faculties were added; Education, Business and Cor.merce. In 1983, the 
facl" ties of Engineering and ~ledicine were added. Plans exist to add 
facl:1ties of Agriculture, Veterinary Medicine. Phannacy and Dentistry. By 
19ljC, there was a total of 4.220 students enrol led in the five facu1 ties of 
the UOS; 449 women and 3,771 men. In addition, there were 630 students on 
grants in Arab friendly countries in various specializations in 1979/80 4/. 
Enormous cducationai progress has been made in YAR. By 1980. 36 percent of 
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TABLi: F-l 

GROwrH IH SCHOOLS AflD ENROLLMENT IN THE YAR EDUCATIONAL SYSTEM 

1962/63 to 1981/82 

.." 
I 
-' o 

HUMBER OF SCHOOLS HUHBE£.; OF TEACHERS HUHBER ENROLLED
LEVEL 

(THOUSANDS) 
1962/63 1971/72 1979/80 1981/82 1962/6] 1974/7' 1979/80 1981/82 1962/6] 1971/72 1979/80 1981/82 

PIUHART 919 IllS 2543 )711 - ~82~ 6721 11700 61 119 ))~ S21 

PREPAiATOItT S 41 197 324 - S99 1061 1640 I 6 20 32 

SECOIlDAllT ) 6 SS 94 - 2)) 480 806 - 1 8 12 

UM IVERS 1T'i - I I I - 14 IS) 210 - I 4 S 

TOTAL 927 1.169 2196 401)0 - ~71 8/t21 1~S6 62 127 367 S7I 

I I I. 
SOURCE:	 Hlnlstry of Educatlon and Unlverslty of San•• 

AFor 1971/72. 1974/75 Flaure. w.re u.ed. 



the primary school age population and 4 percent of the secondary school age
population were enrolled. Student enrollments increased dramatically, 'too. 
(See Tab"e F-l. "Growth in SChools and Enrollment in the YAR Educational 
System", 1962/63 to 1981/B2). Attrition rates of students appears to be high 
!t all levels. 

MOE stati stics indicate that about 15 percent of the students 
entering Grade 1 complete Grade 9, and about one-half of the students 
completing each higher level proceed to the next level of schooling. 
Nevertheless, the literacy rate has increased to over 20 percent. It should 
be noted, however, that overall literacy figures are more applicable to the 
male population than to the female population. For example, in 1975. 
illiteracy (persons able to read but not to write) was about 74 percent among 
males and 98 percent among females over 10 years of ase. 5/ In 1981/82, 
females made up less that 15 percent of enrollments at all levels. with the 
exception of collltlercial secondary schools and teacher training institutes 
where they made up 22 to 43 percent of the enrollment respectively. (See 
Table F-2, "Student Enrollment in the Primary, Preparatory, Secondary. Teacher 
Training and Technical Institutes and Universities"). 

In general the participation of Yemeni girls in the formal 
educational system has been low even in areas where they have access to 
schooling. The major constraints to educating females in Yemen have been 
"social attitudes a"d parental ignorance. family obligations keeping girls at 
home and the pattern of early marriage". §/ Famil ies objected to educating 
daughters on n~ral grounds. Girls were not allowed to stuQy publically in the 
presence of boys and male teachers. y 

Today, it appears that many of these attitudes toward educating 
females are beginning to change. As more and more women become educated, 
social barriers will begin:to break down. Progress is being made and it will 
continue. 

The quality of schooling is relatively low, reflecting the 
shortage of buildings, furniture, equipment, teaching materials. and 
teachers. Teacher shortage is the most cri tical education problem at al ~ 
levels. While teacher numbers exceed &,400. the proportion of expatriates in 
the preparatory and secondary levels averages about 90 percent versus 70 
percent at the university level. 

Non-formal education and training also exists. ,The MOE has 
primary responsibility for such activity. In addition to the technical 
secondary schools. MOE has initiated about 100 literacy centers which reached 
over 2.200 adults in 40 Villages since 1979. Such adult classes provide 
training courses in electricity, carpentry. sheetmetal and welding, 
construction. automotiv~ and general mechanics, agriculture, health care, home 
economics, nutrition, sewing. and weaving. Also provided are country-wide 
literacy classes which are intended to provide Grade 4 literacy and arithmetic 
skills. Enrollment levels in the lit~racy classes exceeded 10,400 in 1979/00 
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TABLE '-2
 
SnJDENT EllROLLMENTS IN PRIMARY. PREPARATORY. SECOtlDARY.
 

TEACHER TRAINING AND TECHNICAL INSTInJTES AND UNIVERSITIES
 

" IN 

."f"'100L 
1979/1980 

'EHALEX of MALE 

Nullber Totll Nu..ber 
X of 

Total 
TOTAL 

1981 
'EKAUlof 

Kullber Total 

1982 
KALE 

Nulllber 

X of 

Total TOTAL 

Prl_ry 

Preparatory 

Secondary 

Teacher Tratnlnl (Pru-ry) 

Teacher Tralnlnl (C_eral) 

Co..erclal Secondary 

Technical Secondary 

Ibb Secondary Alrlcultural 
School 

41.707 

2.795 

1.046 

303 

285 

81 

1 

-0

12 

13 

13 

Jl 

48 

21 

.3 

-0

293. ~2 

17.969 

7.183 

604 

312 

313 

355 

53 

88 

87 

87 

67 

52 

79 

99.7· 

100 

335.249 

20.764 

8.229 

907 

597 

394 

356 

71.394 

4.571 

1.lS3 

284 

310 

96 

0 

-0

14 

14 

12 

4J 

35 

22 

0 

-0

451.602 

27.995 

10.292 

375 

578 

]]1 

454 

llis 

86 

86 

88 

57 

65 

78 

100 

100 

522.996 

32.566 

11.645 

659 

888 

427 

454 

118 

Surdud Secondary Alrlcul
tural SChool 

-0 -0 3S 100 35 -0 -0- II 100 Jl 

Sir !l Cubowa Vetertnary 
Secondary School (Sanaa) 

- - - -  - . -0 -0 lO 100 30 

Sanaa Unlveralty 

Unl".ra1t!~. Abroad 

449 

-0

11 

-0

3.171 

630 

89 

100 

4.220 

630 

654 

;)

13 

;) 

4.518 

652 

87 

100 

5.172 

652 

SQUaC!: Klnutry. of Education and n.e Aarlcultural sector Aaaeu_nt tAR. i982. 



NOTES ON THE SECULAR EDUCATIONAL SYSTEM IN THE YAR
 

Primary School s: 

Preparatory SChools: 

Secondary Schools: 

Teacher Training 

V. University of Sanaa: 

6 Year Program;, ages of the students 6-11 years.
Prior to 1983, prin~ry school graduates could 
enter primary school teacher training institutes. 
Now, only prepar~tory school graduates are admit
ted to these trail1ing institutes 

3 Year Program. ages of the students 12-14 years. 

3 Year Program. ages of the students 15-17 years.
In ~ddition to the government schools there are 
seven canmerci.l and three technical secondary
schools. . 

(Includes primary teach~r training institutes).
3 Year P,·ogram. ages of the students 15-17 
years. The MOE has proposed
that the program be ir.cre~sed to a 5 year 
program and then to a 6 ye~r program. 

Faculties of I.aw, Comnerce ,\nd Economics, Educa
tion, SCience, Engineering and Medicine. Facul
ties proposed include Agriculture, Pharmacy.
Dentistry, and Veterinary Medicine. 
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Health Centers provided by the Ministry of Health enrolled 90,000 in 1979/00
in their health classes. Eight community development centers provided
training in embroidery, sewing and home economics. 

A country's educational system, besides being a training ground
for its future manpower, is also the basis. for the perpetuation and. 
modification of its own cultural and social value system. With a significant
portion of Yemeni teachers at all levels, including the university level, 
beins foreigners, such objectives may not be met. Yemenization of the 
education system is an important goal to reduce dependency. upon other 
countries and to focus upon problems, problem priorization, and approaches to 
problem solutions which embody a Yemeni perspective. Yemeni trained abroad do 
not get a Yemeni agricultural focus, nore are they necessarily provided with 
the types of technical skills which are matched to the needs of Yemen 
agriculture. The training of Yemeni through the FOA is intended to address 
such deficiencies. The faculty will provide educaton for those who will 
prov~de the services and leadership needed for developing the agricultural 
sector•. 

C. The FDA Subproject Purpose 

The primary purpose of the FOA SUbproject is to develop the 
inst~tutional capacity within the YAR to train Yemeni men and women as 
agriculturists at the baccalaureate level. This is to be accomplished through
the establishment of a FOA within the UOS. 

The faculty is to be engaged in training, teaching and research 
activities that will increase the pool of agricultural personnel for the 
public and private sectors. FDA graduates can provide services to the 
agricultural sector at all levels in addition to providing the administrative 
and ~cientific leadership needed to modernize traditional agriculture in Yemen 
and thereby increase production. 

The FDA Subproject is to generate ski 11 ed men and women who are 
trained with an applied focus. This applied focus is intended to place
primary emphasis upon the irlll1ediate needs of increasing agricultural
production in Yemen. It is important to rec01nize that a primary perfonnance
criteria for FDA operations is on improving production in the agricul tural 
sectrJr. Past experi ence 1n the Mi ddl e East 8/ poi nts to a number of issues 
that should be considered inclUding: (1) higner agricultural education, (2)
subcollegiate agricultural education, and (3) agricultural extension. The 
foll~wing list provides a summary of the recommendations from past experiences. 

1. Conclusions and recommendations for higher agricultural
educativn in the Middle East: 

a) Higher agricultural education must include practical
field experience during the course of stUdy. 
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b) A basic knowl edge of human nutri tion shoul d be requi red 
of i'gricultural college graduates. (The knowledge may be 
provided by a required course). 

c) Agricultural college students should be trained in 
community service and development. 

d) Agricultural colleges should organize refresher courses, 
short courses, and round table discussions to be offered on a 
continuing basis. 

e) Agricultural colleges ~hould involve their alumni in 
evaluating. at regular intervals, the type of training they 
have received and the training currently being offered. 

f) A Significant number of the professional staff of 
agricultural colleges should be in constant touch with local 
people and familiar with current rural and agricultural
problems in order to improve their teaching and r.esearch 
methods and to guarantee their relevancy. 

g) Agriculture college students should be given experience 
in identifying problems and learning where to find answers 
(such as effective use of libraries and utl1zing research 
results). Case stUdies may be used to advantage. 

h} Agricultural colleges should place more emphasis on 
recruiting students from agricultural and rural areas. 

i) Professors in the different colleges of the Middle East, 
after acquiring experience in the area, should write 
textbooks in their specialities, adapted to local conditions. 

j). Professors should attend international congresses and 
conferences in their field of specilization, and institutions 
should attempt to seek all possible sources of funding for 
travel. 

k) Additional emphasis in the curriculum of agricul tural 
colleges should be given to communicative skills, human 
sciences, pedagogy, and international development (such as 
the world economic order). 

1) Agricul tural coll eges shoul d coordi nate thei r programs 
with the needs of the employers of the graduates of the 
colleges. 

m) There shoul d be an ongoi ng exchange of ideas \1nd much 
greater communication among all agriCUltural colleges of the 
Middle East and Arab World. 
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2. Conclusions and recommendations for SUb-collegiate
agricultural education in the Middle East: 

a) The teaching of agriculture and nutrition in rural areas 
should be instituted at both the primary and secondary school 
levels. (This should be accomplished through formal 
instructional means as well as indirectly through farm youth
organizations). 

b) The mass media should be utilized to provide learning
for all, including those who are illiterate. 

c) Fully equipped farms or production training units 
ranging from small to large, and involving various levels of 
investment and technology, should be established in 
intermediate institutions to enable students to learn the 
required skills. 

d) The objectives of each level of education should be 
agreed upon and publicized. 

3. Conclusions and recommendations for agricul tural extension in 
the Middle East: 

a) Greater integration and coordination between various 
development programs in rural areas are high priority needs. 

b) Extenion and research personnel shoul d cOlTUl1unicate and 
enter into dialogue so that research findings can easily and 
promptly be disseminated and applied. 

c) Extension must be viewed by national agricultural and 
rural development leaders as a two-way process so that 
researchers are made aware of the needs of farmers without 
delay. 

d) Extension shoul d be an important function of university 
programs, including training. 

e) In view of the reportedly slow growtft of agricul ture in 
response to extension work over a long period, agricultural
uni versi ties shoul d do research on factors responsible for 
this state of affairs. 

f) Extension programs should be responsive to the 
recogni zed needs and aspi rati ons of farmers and rural 
people. (This can best be done by getting farmers and 
villagers involved in both planning and implementation).
Emphasis needs to be placed on the training and recruitment 
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of women extension agents to that the needs of women farmers 
can be met more effectively. 

Ill. Sources of FOA Students 

A. Opportunities for Training in Agricultural Subjects in YAR 

Agricultural education in YAR is limited. No agriculture is 
taught in the primary, preparatory or secondary school s. However, students 
can take a science option in the secondary school system which includes 3 
years of trai ning in mathematics, biology, chemi stry, physics, mechanics and 
statistics. This training provides a sufficient academic background for 
pursuing further education in Agricultural subjects. Specialized long-term 
training in agriculture in YAR is available through technical agricultural 
secondary schools. Short-term training programs are offered by various donor 
projects. 

1. There are three technical agricultural secondary schools: 
The ISAI, the Surdud Agricultural Secondary School and the Bir el Guhoum 
(Sanaa) Veterinary Secondary SChool. 2! 

a) The ISAI began operations in 1979 with USAID 
assistance. The scool offers a 3 year agricul tural course 
for training extension agents and technicians. Graduates can 
pursue university agricultural studies. Approximate 
enrollments of students have been: 53 in 1979/80, 78 in 
1980/81, 118 in 1981/82, 107 in 1982/83 and 114 in 1983/~4. 
The operating capacity is about 180 students per year. 

b) The Surdud Agricultural Secondary SChool began in 1981
IBRD will finance expatriate staff salaries for 4 years. The 
school offers a 3 year agricul tural course for extension 
agents and other technicians. The design capacity is for 180 
students, although enrollments have been 35 students in 19&1 
and 31 in 1982. 

c) The Bir el Guhoum (Sanaa) Veterinary Secondary School 
opened 1n 1982 and is financed by IBRD, inclUding equipment 
and staff salaries for 4 years. The school offers a 3 year 
program that integrates animal production and health subjects 
to produce animal husbandry and veterinary technicians. The 
design capacity is about 180 students or 60 per year. 
Student enrollment for 1982 was 10 and for 1983 it was 30. 

2. In addition to the long-term institutionalized education 
programs, short-term training, up to 1 yea'r, is prOVided under various donor 
projects in extension, veterinary science and mechnization. Currently the 
following projects offer training. 

a) The CARS has trained about 170 agricultural extension 
agents between 1974 and 1982, through ll-month courses. The 



Sourthern Uplands Rural Development Project (SURDP) recrui ts 
about 90 percent of the graduates and the remainder were 
recruited by other development projects. Currently, about 70 
percent of the graduates continue to serve on these projects, 
while the remainder have gone on to more advanced 
agricultural studies or other positions related to 
agricul ture. SURDP extens ion agents can recei ve refresher 
courses through CARS. 

b) The TDA conducts ll-month extension training in its Wadi 
Zabid facilities. Approximately 150 agents have received 
training. Training and refresher course are offered as 
needed. 

c) The British Veterinary Services Project (BVSP) has 
trained about 100 animal health assistants since 1976 through 
seven 12-month courses under the MAF auspices. In 1982, 21 
students were enrolled. Because of the low demand for this 
training, the project has had to admit primary school 
graduates. Attrition has been about 30 percent and only
about 50 percent of the l:jraduates have" joi ned the 
agricultural services. Alternatively, many students have 
opted to conti nue hi gher education in other insti tutions, 
often in unrelated subjects. 

d) The British Agricultural Engineering Project (BAEP)
trained about 20 mechanics between 1978 and 1982 in a 
one-year course in tractor repair. The trainees are mostly 
emp.oyees from the public sector. Also the project has 
trained SURDP extension agents in Q one-month course in 
tractor operation and maintenance. Mr:it all SURDP agents
will have this training by the end of i983. Two-week courses 
are offered for rural mechanics. 

e) The Sourthern Uplands Rural Development Project (SURDP)
and TDA offer short-term training of 11 months. Since 1974, 
320 extension agents have received such training. 

3. Under the ADSP, funded by USAID, two SUbprojects have 
provided training opportunities in agriculture: rhe HITS and the Poultry
Extension and Training Subprojects (PETS). 

a) HIT~ began in early 1983, although horticulture training 
began much earlier. Informal and formal training programs
for extension agents, agriculturists and farmers have been 
scheduled. The informal training programs that have been 
schedul ed include two 3-week courses for extension agents in 
sUb-tropic, tropic and deciduous horticulture in Al Jarouba, 
Al Irra; and one 3-week course in nursery management in Al 
Irra. It is anticipated that there will be approximately 30 
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participants per session; infonna1 3-day extension courses 
will be offered for farmers. Extension training also will be 
provided to farmers via TV programs and video cassettes. In 
1983 short trai ning c.ourses for agricultural technici ans were 
given at A1 Jarouba. In addition, a 2-roonth infonna1 
training program in nursery management was given in the USA. 
Four trainees participated in this program. 

Fonna1 academic training has been ~chedu1ed: eight B.S. 
students, two M.S. students, and two Ph.D. students are 
expected to complete their training over the next 6 years in 
the USA. Currently one student is in the USA working and 
M.S. degree in Horticulture. Six-month training courses in 
the USA are scheduled for eight
inspectors/technicians in Horticulture work. 

agricultural 

b) PETS 
training. 

began in 1982, and offers 
Fonna1 training inclUdes 

formal 
16-week 

and infonna1 
sessions in 

poultry management. In the first session, there were seven 
students enrolled and five completed the courses. Currently
five are enrolled in the second l6-week session. 

Infonnal one-hour training sessio,'s in poultry
production are offered on a continuing basis in the rural 
villages. Following the earthquake in 1982, the subproject 
distributed approximately 2,741 pullets in the Dhamar area. 
One-hours trai ni ng sess ions in feedi ng, wateri ng and housing
poultry were given to approximately 429 men and 191 women. 

Agricultural extension training in YAR was first developed 
during the 1974-76 period under the auspices of three rural development 
projects. A total of 36 centers have been established in the area of 
Hodeidah, Wadi Zabid, Ibb and Taiz. Training for these centers has been 
carried out be TDA and CARS. In 1982, the MAF proposed a new organization.
Under thi s proposed organi zation there woul d be a new structure, the General 
Administration for Extension and Training. Extension and training offices are 
to be established at the provincial, district and village levels. 
Implementation plans are expected to proceed slowly due to a shortage of 
trained staff. Graduates and trainees of the long and short tenn training 
programs discussed above will prOVide needed staff for the extension service• 
.l9l 

Agricu1 utra1 education in YAR is inadequate. Improvement at 
all levels is needed, especially for technicians and B.S. graduii~es who can 
fill middle level jobs essential for prOViding services to farmers. ll/ 

Of particular concern is an inadequate supply of trained 
women in agricu1 tura1 fields. Women are integrally responsible for all phases 
of the agricultural production in YAR, in addition to being responsible for 
livestock and poultry production, vegetable gardening, beekeepping, limited 
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marketing and household chores. Hence. schooling and training for women at 
all levels is essential for balanced development of Yemen society. 

The official policy of YARG encourages women to attend 
school. Ho~ever. may traditional families do not support this policy. 
Traditional Yemeni still believe that schooling is for boys and that girl~ are 
tc marry at an early age and raise children instead of attending school. 
Consequently. while overall literacy exceeds 20 percent. that for women is 
very low. perhaps 2 to 3 percent. New preparatory and secondary schooling for 
women are avai lable where separate classrooms are provided. In fact. in 
1931/82. of the total enrollment in primary and preparatory. and secondary 
schools. 14 and 12 percent were girls respectively. Furthenoore. 13 percent
of the students enrolled in the UOS were women (See Table F-2). 

The traditional division of labor in Yemeni rural socie~ and 
extensive male labor in emigration place many women farmers in key production 
rol es. It is important for FOA course offeri ngs to refl ect thi s need. The 
FOA program wi 11 encourage female enrollment and participation in production 
and management classes in livestock production. food technology. nutrition. 
agricultural production. and management. These SUbjects are expected to be of 
great interest to women who train to be agricultural scientists and/or 
extension agents. There are 23 women extension agents in SURDP now. Further 
initiatives by the YARG to encourage female involvement through the MAF and 
NES are ex~ected to be slow. Observable changes in agricUltural production. 
croppi ng patterns. and family househol d patterns requi re close ana1ysi s. as 
tr.ey may affect women and chil dren differently than men. Inaccessibi 1i ty of 
women to the market and lack of opportunity to accumulate capital for 
investment appear to be extremely important economic issues as Yemeni 
ac:ricuture becomes more market-oriented. 12/. -

B. Source of Students 

The major sources of students for the FOA will be the graduates 
from the secondary schools who have taken the science option (see Annex 0). 
In add; tion. graduates from the 10ng-tenn technical agricu1 tural secondary 
school sand trai nees from the short-tenn agricul tural trai ni ng programs who 
ht.ve appropriate academic background will be potential candidates for 
admission to the FOA (see Figure F-3). 

C. Student Educational Preference Stuqy 

One important factor in evaluating the likely success of ttie FOA 
in the YAR is the interest of secondary students enrolling in an agricultural 
cl.lrriculum. In order to assess this factor a questionnaire (Figure F-4) wa!' 
d('5i gned and admi ni stered to students in the scientific stream of the 
secondary school system. to students in the two agricultural secondary schools 
and to students in the Sanaa Veterinary Secondary School. 
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FIGURE F-4
 

STUDENT EDUCATIONAL PREFERENCE
 

QUESTHm:JAIRE
 

English Translation of Questionnaire Presented to Yemen Secondary 
School Students to Determine Their Educational Plans and Preferences. !/ 

QUESTIONNAIRE 

1. Do you plan to enroll at the University of Sanaa upon completion of 
your" secondary education program? Yes or No 

2. If you plan to en"roll in 
following faculties according to your 
second and third choices. 

the University 
enrollment 

of 
pref

Sanaa. 
erence. 

please 
Indicate 

rank 
fi

the 
rst. 

Agricu~ ture 
Business and Commerce 
Education 
Engineering 
Islamic Law 
Medicine 
Veterinary Medicine b/ 

Questionnaire presented to and explained to students in Arabic by an 
Arabic speaking university faculty member. 

E/	 This option was offered only to students at the Sanaa Veterinary 
Secondary School. 
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1. Administration of Questonnaire 

Individual copies of tne questionnaire translated into Arabic 
were provided to each student in the classes selected. Prior to distribution 
of the questionnaire, an Arabic speaking University faculty member or 
secondary school official explained the role of the SPP team to the students 
as well as the details of the questionnaire. 

2. Processing of Responses 

The initial step in process1 ng the responses was to tabulate 
them by class as shown in Table F-3. Student responses were tabulated in the 
order collected and student numbers assigned to facilitate review of recording 
accuracy. For each student their indication of universi ty plans was recorded 
along with their ranking of the alternate faculties. 

Student responses by class were summarized in Table F-4. For 
each of the faculties, the number of students indicating it as their first 
choice, first or second choice, and first, second or third choice were 
tabulated and reduced to percentage of students indicating plans to attend the 
UOS. 

3. Observations 

a) Hodei dah 

(1) Over 90 percent of the secondary students sampled
indicated an intention of attending the UOS. 

(2) Seven percent of the secondary students sampled
indicated agriculture as their first choice faculty. 

(3) Fifty-ei ght percent of the secondary students 
sapled indicated agriculture as being among their top 
three faculty choices. 

(4) Engineering, Medicine and Agriculture were the top
three faculty choices, in that order. 

b) Taiz 

(1) Over 97 percent of the secondary students sampled
indicated an intention of attending the UOS. 

(2) Fifty-three percent of the secondary students 
.sampled	 indicated agriculture as their first cnQice 
hcul ty. 

(3) £i ghty-two percent of the secondary students 
sampled indicated agriculture as being among their top
three faclty choices. 
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TABLE F-3 
INTEREST SURVEY RESULTS FOR THE OMAR IBN ABO ALAZIZ SECONOAR'( SCHOOL 

IN HOOEIOAH: THIRD LEVEL 

Tabulation of data obtained by administration of the educational 
oreference Questionnaire to students in third level of Omar Ibn Abd Alaziz 
Secondary School 

School: Omat Ibn Abd Alaz'i2: - Boys 

city: Hcrleidah 

Class: nrird level Natural History 

Date of survey: 19 OCtober 1983 

Choices 

Student Plan to Attend 
Univ of Sanaa 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

y 
y 
'i 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

-

Me:lIslamEduc.Aqr Bus IEnqr. 
LawCarmerce 

123 
123 
213 
465 12 3 
321 

2 13 
213 

3 12 
12 364 5 ., 3..1 
321 
456 123 
134 256 
14 623 5 
231564 
64 5321 
654321 
64 5321 
25134 
2143 
213 
213 

2 36 145 
3 12 

213 
132 

2 1~ 
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(4) Agri cul ture, Medi cine and Engi neeri ng were the top
three faculty choices, in that order. 

c) Sanaa: Regular Secondary Schools 

(1) Eighty-seven percent of the secondary students 
sampled indicated an intention of attending the UOS. 

(2) Five percent of the secondary students sampled
indicated agriculture as their first choice faculty. 

(3) Forty-four percent of the secondary students 
sampled indicated agriculture as being among their top
three faculty choices. 

(4) Engineering, Medicine and AgricUlture were the top
three choices in that order. 

d) Sanaa Veterinary Secondary School 

(1) All twenty-five of the students sampled indicated 
an intention of attending the UOS. 

(2) Fifty-six percent of the students sampled indicated 
Veterinary Medicine as their first choice faculty. 

(3) Sixteen percent of the students indicated 
Agriculture as their first choice faculty. 

(4) Seventy-two percent of the students indicated 
Agriculture as being among their top three faculty
choices. 

e) Surdud Agricultural Secondary School 

(1) Over 95 percent of the students who responded to 
the question of their desire for further education 
responded positvely. They have an almost universal 
interest in university level training. 

(2) All of the students who ranked the alternate 
faculties selected agriculture as their first shoice. 

f) ISAI 

(1) All of the 89 students' who responded to the 
questionaire indicated plans to attend the UOS. 

(2) Seventy-eight percent of the students indicated the 
Faculty of Agriculture as their first choice. 
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(3) Over 93 percent of the students indicated the 
Faculty of Agriculture as being among the top three 
facul ty choices. 

(4) The students were equally divi ded ; n thei r choi ce 
of engineers and medicine as alternatives to agriculture. 

D. FaA Student Considerations 

1. Criteria for Admittance 

The fo 11 owi ng cri teri a for admi ttance to the FaA have been 
established tentatively: 

curriculum is with that provided through the agricultural secondary schools. 

a) Graduation from any of the agricu1 tunl technical 
schoo1s or secondary (sc ience opti on) schools wi th nati ona1 
exam score of 60 percent. 

Pass 
Facul ty of Arts 
Faculty of Science
Facu1 ty of Law 
Faculty of Commerce 

50 percent
E!.i percent 
60 percent
62 percent
66 percent 

b) Military draft requirements have been met; and 

c) Degree of English language competency necessary. 

2. Other Issues 

not clear how 
At this point a numtJer of 

equivalent or comparable the 
unresolved issues remain. 
secondary (science option) 

It is 
school 

It appears that the agricultural secondary schools have relinquished required 
math courses for applied agricultural courses. This, remedial training in 
math may be required for some stUdents. This may also be the issue in English 
language training for some. A comparison of national scores would be helpful. 

One year military service is required of all able-bodied 
men. The one exception is for all men who are in teacher training who may 
substitute the military requirement with 1 year of teaching in primary or 
secondary schools in rural areas. Adoption of this option may need to be 
explored for agricultural students if incentives are not adequate to attract 
sufficient rural based stUdents to the FaA. 
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IV. Beneficiaries 

A. Primary: Students and Facul ty 

The primary beneficiaries of the FaA SUbproject are expected to be 
the agricultural students trained at the B.S. level who enter the private and 
pUblic sectors directly or who go on for advanced degrees. Salaries, 
prestige, personal satisfacton, and upward economic mobility are viewed as the 
principle economic and esthetic benefits. 

The FaA is expected to assist the MOE in identifying the best FaA 
graduates for future study overseas. Upon return, some M. S. trai ned 
candidates are expected to be posted with the MOE as teachers for the 
agricultural secondary schools and fill proposed specialist positions with the 
NES in the provincial agricultural offices. 

B. Secondary: Agricultural Sector Institution 

The secondary beneficiaries of the FaA SUbproject are expected to 
be the people served by agricultural institutions. The FaA will provide
trai ned Yemeni men and women to fi 11 technical and admini strati ve positions
for both public and private institutions with greatest intended emphasis upon
pUblic institutions. The public institutions include the research and 
eX'~ension components of the MAF, the semi-autonomous regional development 
au:horities, and other public institutions such as the ~1OE which may require 
agricultural graduates to serve their program. The MOE is expected to benefit 
indirectly from the availability of trained Yemeni to staff the three 
agricultural secondary schools which they administer. People served by the 
small but expanding agri-business sector of Yemeni, inclUding credit banks, 
agricultural input supply firms, and agricultural product processing and 
markeing firms also will be secondary beneficiaries. The extent to which the 
pUblic versus private sectors will benefit from the FaA is not know at this 
time. The growth of each sector and the relative salary relationships between 

be local villages through the improved technical training at the agriCUltural 

them wi 11 be contri buti ng factors. A cOllll1entary
beneficiaries is provided in Annex H (Manpower Analysis). 

on these expected 

C. Tertiary: Farmers and Farmer Groups 

The terti ary beneficiaries of the FaA Subproject are expected to 

institutes, FDA research studies and developments, the hiring of graduates of 
~uch institutions by the NES, and proposed posting to the prOVincial and local 
levels. The local extension centers are expected to test, evaluate, and 
modify for local conditions the research work conducted at the regional
extension station. Several aspects of technology development, inclUding water 
ar.d public grazing land, likely will involve pUblic (colmlon property) issues 
fer group improvement. Training of local paraprofessionals through technical 
classes and their employment by local groups (LDAs) may provide a means to 
enhance sensitivity of training and research to maintain focus upon local 
needs. Availabilit of television and radio media, even in isolated villages, 
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improves accessibility of villages and farmers to new technology. Farm 
families are expected to be the ultimate. but indirect. beneficiaries through
institution building which has the capacity to develop and extend technology 
of relevance to Yemen agricultural needs. Yemen has an egalitari..:.l tradition 
based on tribal law. This tradition allows any man direct access to leaders 
to present a gri evance or request a favor. Such an egali tari an ethicis 
expected to provide di rect access to government officials. Thi s tradi tion is 
expected to erve not only as an important direct linkage to the FOA. but also 
as a means by which FOA can link into all of the governorates. 

A potential training bias. favoring non-farm village and urban 
students at the expense of those students with a farm background. is 
possible. This issue needs to be monitored carefully during the project.
Current indications from the ISAI are that 80 percent of the students have 
farm baCKgrounds. Just how well those students will fare academically in 
competi ti on- wi th urban students enteri ng FaA through the secondary school 
science curriculum is not known. It is expected that up to 80 percent (120 to 
150) of the FaA students will come from the regular (science option) secondary 
schools. However •. because many villages are small. a large number of regular 
secondary school students are expected to have some familiarity with 
agriculture and are expected to be reflected in the FaA student population. 

Of much greater concern is the dearth of productive investment 
opportunities in rural Yemen 13/. This poses a challenge for the FOA. MAF and 
NES as the mandate of theseinstitutions is to provide applied technical 
knowl edge of near-term application. The extent to which such issues are 
near-term in nature. and can be solved satisfactorily, will have a significant 
fmpact upon the credibility of the FOA and MAF. 

D. The Impact of FOA on Women 

Opportuni ties for educati ng Yemeni women are increasing slowly. 
It is important that serious thought be given to encouraging and supporting 
this trend at all levels of training. This is especially critical since 
extensive male emigration has placed many women in key production roles. 
Hence. it is important that women have access to appror:\~'iate training in 
agriculture. in order to improve their individual pro;!uc1;ivity. which in turn 
will contribute to the growth of the Yemeni economy. 

It is essential that the FOA encourage female enrollment to 
accel erate thei r study of the agricul tural sciences. In order to accolilp1i sh 
this objective. certain issues need to be aej(!:"essed. and innovative 
reco~nendations proposed in response to the i5:,ues raised. Based on extensive 
field research. in the YAR. the following issues and recomm~ndations are 
proposed (See footnote 1 which details the da~a collection undertaken). 

In order to encourage women to joi n the facul ty. they need to be 
informed about the facul ty. They need to have a support structure once they 
enroll. the curricula needs to include courses that will attract wcmen. 
university research and ext~nsion activities must be responsive to the needs 
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of rural women and men throughout Yemen, and job opportunities for B.S. 
graduates must be assessed. 

There are several suggestions for enc~urllging women to enroll in 
the FOA. First of all, FOA faculty could visit the secondary girls ' schools 
to meet wi th the thi rd-year sci ence students, in order to inform them about 
the FOA and provide them with written literature about the faculty. It would 
be advantageous if thi s facul ty member was a woman. r~eeti ng wi th the parents 
could also be arranged. 

Housing is another issue that is of particular concern for women. 
Sc~ women will be able to stay in the womens' dorms with their family 
ap~roval. For others. this may be more difficult. Assistance with arranging 
alternative housing with relatives or families would help to encourage the 
en~ollment of women from more traditional families. As more women enroll, and 
as society begins to accept some of these changes, it will become increasingly 
easier for other women to enroll. Another incentive for women to enroll would 
be t.he availability of financial assistance. This is particularly important 
fer families with several children. Usually the family resources are invested 
in the education of boys first. then the girls. If alternative assistance was 
available. it would encourage families to educate the girls also. 

Ori entati on and a support structure for women, once they have 
er:rolled. is extremely important. This can be accomplished through formal 
orientation sessions and informal group meetings of women students and women 
fc:culty members. A woman faculty student advisor could direct and "jvise 
women in their scholastic programs. give them moral support. and provide them' 
with a positive role model to observe. It would be impossible for a male 
fa.culty to provide this type of support, since they do not face t;,e same 
constraints as women. 

The exi stence of women facul ty members waul d hel p attract women 
students. Therefore. it is recommended that qualified women be identified in 
all fields of agriculture. Based on the established selection process for 
selecting participant trainees of the future FOA faculty. qualified women and 
men could be selected for advanced graduate training. A number of eligible 
women for participant training have come to the attention of the SPP team. 
(See Footnote 16 for a list of these women. Also see Table E-l. Annex E for 
l~$t. of the participant trainee positions). Additional discussion on the 
selection ~rocess is discussed in the text of ~nnex E. 

The curricula of the FOA was designed to include courses that will 
a":tract women. Based on the assessed interests of women in secondary school s. 
and the needs of rural 'domen. the recommended curricula for general 
asr~culture is relevant to both women and men. (See Annex E. Table E-3). 
Because rural women are engaged in all aspects of agricultural and livestock 
pr-oduction. food processing. management of farm and family resources. 
marketing, family nutrition and extension. ther'e is no need to have a dual 
tract curricula. 
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Universi ty curricul a, research and extension acti vi ties must be 
responsiv~ to the needs of rural women and men. In order to accomplish this. 
it is recomnended that women facul ty members be represented and/or consulted 
on the following university advisory boards: the Curricula Review Committee. 
the Research Advisory Committee and the Extension Coordinating Committee. 
(See Annex E for further di~cussion of these committees). 

E. Extending Benefits to Farmers and Farmer Groups 

The local Villages will benefit from the FOA through the improved
technical training at the agricultural institutes. the hiring of graduates of 
such institutes by the NES. and the posting of these graduates to the 
provincial and local levels. It is at this level that women will find more 
limited opportunities to work because the traditional families do not allow 
women to work freely in rural areas. 

Trained women can. however. work very effectively with rural won~n 
as extension directors. trainers of other women and as extension agents. The 
FaA can provide training for women in as aspects of agricultural sciences. In 
addition. training in management and communications is essential. With this 
background. women can provide the leadership necessary to support and promote 
an active national extension program that meets the needs of the entire rural 
population. men and women inclusive. 

There are several types of media that are bei ng employed for 
disseminating agricultural information to rural communities including
television. video films. slide shows. printed materials. demonstrations and 
group meetings. Such media, have proven to be an effective means for 
communicating information in the YAR. Therefore. what is needed are 
addi ti ona1 materi a1s and more qual i fi ed extension personnel rather than new 
app roac hes. 

Some of the films that are bei ng used by the NES have been 
produced by the FAO of the United Nations. and by the Egyptian film industry. 
Other material s are produced locally. The FDA coul d provi de leadership in 
producing films and other materials that are aimed at the agricultural sector 
through cooperation of their extension facul~. Men and women students could 
help in developing such materials through class projects. 

Specific attention should be devoted to the preparation of 
informational materials for rural women by women students. Because of the 
social constraints that make it difficult for rural men and women to 
participate together in group meetings. much of the extension materials will 
need to be prepared with a specific target group in mind. 

Also, the purpose for preparing the material must be identified. 
Television shows. films. videos, slides and printed materials have worked well 
fo'r i dentifyi ng and explai ni ng new agricultural information and technology to 
rural farmers and villagers. In particular. television is an effective 
extension media since most rural Villagers. even the poorest. own televisions 

F·29
 



or have access to them. Individual and group demonstrations have provided an 
effective approach to showing the farmers how to use the new information and 
technology. Finally, daily or weekly meetings with the farmers prOVide a 
means for establishing a dialogue with them, and gives the farmers an 
opportunity to express their problems, concerns and needs. 

F. Employment Opportunities for FOA Graduates 

In order to attract students to the FOA, there must be employment 
opoortunities for them after they graduate. It is anticipated that there will 
be many opportuni ties for FOA graduates to staff the MAF and possibly the MOE 
in technical, professional and administrative roles; to staff the on-going 
donor supported agricultural and rural development projects; to provide 
pe~sonnel for the emerging agri-business sector; to collaborate in the 
development and staffing of a National Agricultural Extension Service; and to 
provide technical expertise for numerous LDAs and a growing credit/banking 
system. (See Annex G for a comparison of salary levels for various 
oc~upations in the YAR, 19~3). 

All of these jobs would be available to both men and women. 
Already women are employed in the government ministries, private agri-business 
companies, academic institutions and donor projects. Among the women and men 
interviewed, there was a general consensus that it would be possible for 
professional women to work in these jobs. 

Educational and job opportunities for Yemeni women have been 
1i:.1i t.ed in the past due to soci al tradi tions that restricted thei r activites 
to the home. However, these traditions are changing slowly. There are men and 
wo~en pioneers who have taken the initiative to promote changes. They will be 
the ones who provi de tha momentum for conti nui ng change and progress in 
Ye-:len. Their spirit ;s strong. Their own words best reflect their cOlIll1itment 
to~ards accomplishing these goals. 

"The best way to protect a [Yemeni] woman is 
by educati ng her. She is a person, after 
all. By educating her, she will be 
protected from ignorance, disease and 
poverty, and, in turn, she can protect all 
of us ... her family, her husband and the 
society. She is our sister••• we are all 
human. II (A male UOS faculty member, 
November 1983). 

How fast will this change occur? It will be gradual, but it will 
happen. A Yemeni extension woman stated firmly: 

"Don't limit your thinking Lin the 
development of the FOA] to what is possible 
today. The situation [in Yemen) will change 
over ti me. Every day and every month there 
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are changes. Things are beginning to happen
that were impossible before. In 5 years, 
there wi 11 be many more opportuni ti es for 
men and women than what are available 
today. We must look. to the future wi th an 
open l:1i nd. II (November 1983). 

There are Yemeni who are cOlll11ited to improving their society. 
They are Willing, with adequate training. in part made possible by the 
establishment of the FOA, and they can succeed. 
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FOOTNOTES
 

1/ Information presented in the Social Soundness Analysis is based on 
Tnterpretati on and analysi s of secondary data and primary data. Primary data 
was colle=ted by administering formal questionnaires and conducting informal 
interviews and meetings. 

Formal questionnaires were administered to students in secondary 
schools in Hodeidah, Taiz, and Sanaa and secondary agricultural institutions 
in Surdud, Ibb and Sanaa. 

Informal interviews and meetings were conducted with men and women 
director') of secondary schools, agricultural training/vocational institutes, 
extension centers. UOS faculty members, Ministry personnel (Agriculture, CPO, 
IIi"formation. and Education), and various donor agencies. The following is a 
li~t of these respondents. 

I.	 Secondary Schools 

A.	 Hodeidah: 

1.	 Director of the Ornar Ibn Abd Al-Aziz Schools (boys). 
2.	 Mabrouka Hamad Musa, Director of the Bilquis 

Secondary/Preparatory School (girls). 
3.	 Assistant Director, Bilquis Secondary/Preparatory School. 

B.	 Taiz: 

1.	 Abdul Fateh Gamal, Director of the Farouk Secondary 
School s (boys). 

2.	 Anisa Shams, Director of the Bilquis 
Secondary/Preparatory (girls). 

3.	 Saleh Zokair, Principal of the Mohamad Ali Othman 
School-Primary through Secondary Levels (Co-educational). 

4.	 Sultana Sultan, Registrar of the '·1ohamad Ali Othman 
Schoo1. 

C.	 Sanaa: 

1.	 Director of the Gamel Abdul Nassar Secondary School 
(boy:; )• 

2.	 Di rector of the Arwa Secondary School (gi rl s). 
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II. Extension Programs 

A.	 Radaa Integrated Rural Development Project (Dutch Project): 

1.	 Abdulla Hababi, General Manager.
2.	 Robbert H. Van Schagen, Team Leader. 
3.	 Faiza Al-Nassiry, Women's Extension Agent.
4.	 Sharon Hart, Extension Specialist. 

B.	 Southern Uplands Rural Devplopment Proj!£!: 

1.	 Mohamad Ezzc, Extension Specialist
2.	 Zeinab Ali Ali Mohamad, Women's Extension Director 

C.	 Tihama Development Authority: 

Abu Al-Maw'min Hasshim, Director. 

Ill. Training Vocational Instit:l~ 

A.	 Surdud Agricultural Secondary School:
 

Omar A.G. Al-Arifi, Director.
 

B.	 Ibb Secondary Agricul tural Institute (Includi ng
Administrative and Teaching Staff): 

1.	 Robert R. Martin, Team Leader. 
2. Nabil	 Al-Ansi, Director. 
3.	 Sunny Langham, Project Director, N~~U. 
4. Amin	 Abusher, Crops and Soils Instructor. 
5. Musa	 Allagabo, Horticulture Instructor. 
6.	 Hassan I. Gasim, Agricultural Instructor. 
7.	 Mohamed A1-Garbawi, Food and Dairy Technology Instructor. 
8.	 Awadallah Yousif Hamid, Animal SCience Instructor. 
9. Abou	 Soud Kairy, Agricultural Extension Instructor. 

10. Don	 Swanjord, English as a Secon~Language Instructor. 

C.	 Veterinary Secondary School (Sanaa):
 

Omar Mohsen Al-Bakri, Director
 

IV. Ministries - Sanaa 

A.	 Agricul ture: 

1.	 Mohamad Ariani, Director of Extension. 
2.	 Abdull Hafiz Karhash, De~uty Director and Co-Manager. 
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B.	 Educati on: 

1.	 Mohamad Al-Harazi. Director of Agricultural Education. 
2.	 Fatima Fadhal. Director. Women's Education Section. 
3.	 Fawziya Namaan. Director of Women's Secondary Schools. 
4.	 Ashwaq Al-Shabiy. Director of Preparatory Schools. 
5.	 l~ajat Al-Yarima. Director of Primary Schools. 

C.	 Infonnation:
 

Ahlaah Al-Mutawakil.
 

D.	 Central Planning Office:
 

Nabila Al-Jarafi. Regional Planning Advisor.
 

E.	 Family Planning Institute: 

1.	 Atiqa Shami, Depu~ Director and President of the 
Women's Association. 

2.	 Malika Othman. Family Planning. 

V.	 University of Sanaa 

A.	 Faculty of Corrmerce and Economics:
 

Nassar A. Aulaqi. Associate Dean.
 

B.	 Faculty of SCience:
 

Ahmad Hamza Al-Yamani. Assistant Professor.
 

C.	 Planning Section: 

1. r·'ohamed A. Mohsen. Director. Technical Office. 

2. Mohameo Saadi. Assistant Director. Technical Office. 

D. 

Abubaker Airbi. Vice Rector. 
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VI. Donors 

A.	 AID: 

1.	 Susan Coleman. 
2.	 Koukab Al-Jofi. 
3. Hans P. Peterson. Agricultural Development Officer. 

B.. American Institute for Yemeni Studies: 

Lealand Swanson. Director.
 

£/ Reference sources for this section include:
 

a.	 AID/Yemen, Agriculture Sector Assessment. Yemen Arab Republic, 
1982. 

b.	 Swanson, Jon C. and ~tary Hebert. Rural societ~ and Participatory 
Development: Case Studies of Two V,"ages in YR. Cornell, 19a1. 

c.	 World Bank. Agricultural Sector Stugy, November 17. 1981. 

d. YAR, Agricultural Census Data. 1977-80. for Six Governorates.
 

3/ Ministry of Education.
 

4/ Ibid.
 

5/ Ibid.
 

§./ Myntti, Cynthia, 1979. Women and Development in Yemen Arab Republic.
 
Germany, German Agency for Technical Cooperation. Ltd•• p. 73.
 

Jj Ibi d.
 

'§./ Agricultural Education TO:- Development in the Middle East, edited by
 
John Ryan and Adeb T. Saad. Airierlcan UnlVersity of Beirut. 1S180, PP
 
162-4.
 

AID/Yemen, ~ricu1tural Sector Assessment, Yemen Arab Republic, 1982,
 
pp. 92-95.	 ' 

.!.Q./ Ibid. pp. H7-88 • 

. 11 / Ib i d. p. 95. 

Richard Tutwiler and Shelia Carapico, Yemeni A~ricul ture and Economic 
Change, American Institute for Yemeni Stiid,es, 1 81, pp. 16/-8. 

]1/ Issues in a
 
and aV1a J.
 
Institute for
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ANNEX G 

ECONOMIC AND BUDGETARY ANALYSIS 

I. OVERVIEW OF ISSUES 

A. General 

The establishment of an FOA at the UOS is aimed at ov·~rcoming 
critical shortages of professional level manpower in YAR. A discussion of the 
probable incidence of prir.,ary, secondary, and tertiary benefits of the FOA 
SUbproject is included in Annex F, Social Soundness Analysi s. . However, 
because of imprec i se knowl edge of the magni tudes of antici pated benefi ts and 
the difficulty of identifying social cost issues, it was necessary to consider 
an al ternative to the formal benefit-cost analysis of the FOA SUbproject•. In 
accordance with reconunendations in the USAID Handbook, Appendix 3 E, a least 
cost analysis has been accomplished. 

The basis of the analysis is the determination of the cost of 
achieVing the Subproject outputs (a given number of Yemeni trained to the B.S. 
level in general agriculture) via a set of alternative feasible training 
approaches. These approaches are: 

1. Establish FOA at the UOS and train Yemeni to the B.S. leveli 

2. Train Yemeni to the B.S. level in alr~ady established agricultural 
programs in Arab countries; and 

3. Train Yemeni to the B.S. level in already established agricultural 
programs in the U.S. 

B. Limitations of Analysis 

As a least cost (or cost-effectiveness) analysis, the follOWing 
study falls more within the realm of financial analysis than economic 
analysis. Both are normally done in the course of project analysis. However, 
there are vesti ges of the economics probl em which should be kept in mind as 
the material in this annex is considered. One problem involves quality
considerations. Are graduates of the FOA, and Arab institution, and a U.S. 
institution strictly comparable? Another issue is salvage value of the FOA at 
the end of the project life and the planning horizon. In this analysis the 
faci1 ity is completely depreciated in a financial sense over the planni ng
horizon leaVing no salvage value to be considered. The anaysis here does not 
take into account the value of contributions of the Ph.D.-trained Yemeni 
facu·lty members to Yemen economic well-being nor does it consider the cost of 
establishing this small, but highly trained group of professionals as a cost 
component of the Arab and U.S. alternatives. Third, the issue of 
subsi.di zation of Yemeni students by USAID and other donors at Arab and U.S. 
universities is of significance in this stUdy. These issues require careful 
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consideration of distinction between financial analysis and economic analysis
of institution-strengthening projects. 

C. Organization 

Following a discussion of relevant vlriables, parameters, and 
cost-effectiveness indicators, the analytical procedure is developed. Using 
base level (mo~t likely) values of variables and parameters, base level set of 
1I1east-cost indicators" are derived. These reveal that one alternative will 
have a' lest cost advantage with respect to one or more criteria. Next, by
systematically varying the value of variables used in the benchmark analysis, 
the response of the i ndi cators (and fi ndi ngs of 1east cost advantage) can be 
examined. The conclusions of this analysis is then presented. This annex 
al so includes the complete bUdgetary analysis sUlimarized in the main body of 
the SPP. 

II. LEAST COST ANALYSIS 

A. Indicators 

Table G-l (a) shows the four least cost. indicators used in the 
analysis. They are all ramifications of the basic ~osts of each of the three 
training alternatives. An alternative's basic cost is def1ned as the total PV 
of costs of accomplishing project outputs. The le~st cost indications each 
reflect a certain perspective on cost. Depending on which perspective is 
used D there is a ready indication of how the alternatives compare. Since 
placing graduates in MAF is thought to be a means of ~pgrading the 
capabilities of that organization, this is the basis of one perspective.
Retention of graduates in YAR is the basis of another perspective. The 
consideration of the costs borne by USAID alone as opposed to costs borne by 
a" parti ci pants together, (Para11 e1 Donors) is the bas is of another 
perspective. Hence, there are four least cost indicators derived from the 
basic cost for each alternative. 

B. Parameters 

The parameters for this analysis (shown in Table G-l (b)) involve 
the selection of a project life and a planning horizon, and methods for 
determi n'lng total enrollment and total numbers of graduates. 

1. The duration of the FOA Subproject'has been fixed at 11 years. 

2. Another parametric feature of the analysi s concerns the 
transitioning of B.S. candidates through the educational systems of the FOA 
with resources from YARG alone (and with only Yemeni staff) over a period of 
time comparable to the project life. For this reason the planning horizon was 
set at 21 years. 
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3. Another parametric feature of the ana1ysi s concerns the 
transitioning of B.S.' candidates through the education systems of the FaA, 
Arab Institutions, and U.S. institutions. Accounting for student population
(like costs) is done on a calendar year. In this analysis, both the entering 
classes and finishing classes are present at the institution during the 
calendar year, and, therefore, are included in the annual student population. 
A si;'l"Iple 4-year cohort survival model is used to detennine the population of 
each class in each year given the levels of the graduates assumed in the 
analysis. More complete models can be approximated by using the experiences 
of foreign B.S. candidates in the U.S. and Arab institutions as well as the 
proposed FDA. For example, these can be approximated by an appropriate value 
for the 4-year dropout rate. 

4. Another parameter in the analysis is 'the function used to 
obtain the estimate of "B.S. equivalents" at the end of the planning horizon. 
Assuming this falls itt the end of a calendar year (between semesters), the 
function specifies that 1/8. 3/8, 5/8, and 7/8 of the 1st. 2nd. 3rd. and 4th 
year of classes, respectively, will be "B.S. equa1ivents." Both this function 
and the population dynamit::s function become significant due to differences in 
dr-opout rates amollY tne three alternatives. 

c. Variables 

In addition to indications and parameters. there are a number of key 
variables in the analysis (see Table G-1 (c)). Foremost are the project 
outputs as defi ned in the 1ogica1 framework. Ouri ng the project 1i fe. a 
target number of graduates are anticipated. This figure is coupled herewith 
a percentage distribution of graduates over that time period. From the end of 
the project life to the end of the planning horizon. a target annual rate of 
graduates is specified. 

- There are a number of financial variables to be considered. Most 
important are the time series of costs for the FaA over the planning horizon 
deri ved from the proposed SUbproject bUdget. There are separate cost series 
for USAIO, YARG, and other donors. These costs include the actual projected 
costs and contingency costs. but 110t the inflation costs. In the period from 
the end of the project life to the end of the planning horizon. YARG is 
assumed to operate the FaA at the same "cost to YARG" that occurs in the last 
year of the project life. 

For tile Arab and U.S. training alternatives. the key variables are 
cost per student per year. figures are derived from actual USAIO training 
program costs for Yemen. 

The inflation rate and discount rate can be specified for each 
training alternative. Both are assumed to be constant over the planning 
horizon. 

Lastly, there are key variables which indicate the percentages of 
graduates (1) retained in YAR and (2) choosing to join MAF for each of the 
tra; ni ng al ternati ves. These variables are inferred from experiences that 
USAID, CIO, and MAF have had with trainee programs. 
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Ill. ANALYSIS 

A. Procedure 

As indicated above. there. are three alternate means of training
Yemeni to the B.S. level in general agriculture. One alternative. 
establishment of the FDA. entails a different pattern of expenditures to 
accomplish this output objective than do the other two alternatives (training 
in an Arab university and training in a U.S. university). Specifically. the 
establishment of an FDA involves significant investments prior to the 
beginning of any teaching activities with relatively lower costs in sUbsequent 
years. The other two alternatives call for-relatively higher expenditures in 
later years in order to generate an eqUivalent number and timing of B.S. 
degrees. 

Figure G-1 is a flowchart showing the computational procedures
involved in deriving the least cost indicators discussed previously. The 
first task is to specify. empiraca11y. the level and timing of graduates. 
entrants. and student populations per year as implied in the input variables 
derived from the stated project outputs. (See Outputs. Logical Framework. 
Annex B). One facet of this procedure. student population per year. is 
incorporated in the computation of the annual costs of training Yemeni in the 
Arab and U.S institutions. Another facet of this computational step is to 
derive an estimate of the total number of actual graduate and "graduate 
equiva1ents". The latter reflects the number of students "in tile pipe1 ine ll at 
the end of the planning horizon. Different assumptions about dropout rate for 
the different alternatives will cause the total number of "graduates plus 
equiva1ents" to be different. 

The stream of costs for the FDA a1 ternati ve are adapted from the 
Subproject SUlTlTlary bUdget (Table 1.1 Annex I). Care is taken to keep the 
USAID costs separate from the YARG and Parallel Donor costs. It is assumed 
that there will be no USAID participation after the end of the project life. 

For all three alternatives. the time series of costs are inflated at 
the rate of inflation applicable to each alternative. The resultant cost in 
each year is then converted to a PV fi gure usi ng the appropri ate rate of 
discount. For each alternative the total of annual PV costs is calculated. 
Note that for the CID alternative there are two total PV cost figures: one for 
USAID alone and one for USAID. YAR. and Parallel Donors combined. 

The next step is to multiply the total graduates and graduate 
equivalents by the appropriate YAR and MAF retention factors. This yields an 
estimate of the number of graduates staying in YAR and the number joining r~ 
after receiving B.S. degrees in each of the training alternatives. 

The final step is to compute the least cost indicators by diViding
the total PV cost for each alternative (separate figures for USAID costs and 
Parallel Donor costs) by (1) graduates retained in YAR. and (2) graduates
joining MAF for each alternative. . 
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B. Results for the Base Level Values of Parameters and Variables 

A "base level II run of the least cost analysi s was perfonned usi ng 
"most probable ll values of the parameters and variables listed in Table G-1. 
The fall owi ng tables and narrati ve di scuss th is run. Tab1e G-2 shows the 
results (graduates, student population, actual costs, inflated costs, PV 
costs) for the FaA a1 ternative. Note that there are separate col umns for 
USAID costs and YARG and Parall el Donor costs. As shown, the PV of total 
costs of the FaA is $20,199 to USAID, $56,828 to YARG and Parallel Donor, and 
t77,a27 to the combined sponsors. 

Table G-3 shows a similar set of resu1 ts for the Arab and U.S. 
a1 ternatives. Note that the accruing costs to USAID are the same as those 
accru'jng to the Parallel Donors. That is, USAID is assumed to be paying the 
full cost of training graduates in the Arab and U.S. alternatives. The PV of 
total costs is $60,228 for the Arab alternative and $150,569 for the U.S. 
alternative. 

Table G-4 indicates the results of the Graduate Equival ent 
Function in the analysis. The first three columns show the number of students 
in each class in the pipeline at the end of the planning horizon. The 
function determines the number of IIB.S. equivalents in these classes by
multiplying them by an adjustment factor. Similarly, Table G-5 is included to 
show the number of graduates and graduate equivalents projected to (1) remain 
in YAR and (2) join MAF as derived by use of the appropriate retention rates 
for each alternative. 

The least cost indicators for the base level run are shown in 
Table G~6. The principal findings are: 

1. The U.S. al ternative is financially untenable regardless of 
which least cost indicator is used. 

2. From the USAID point of view (line 1 and Line 3) the FaA 
enjoys a clear financial advantage over the other two alternatives. 

3. From the "combined sponsors II poi nt of view the resu1 ts are 
mixed: 

a. If the primary indicator is retention of graduates in 
the YAR, then the Arab alternative exhibits a least cost 
advantage over the FaA. 

b. If the primary indicator ;s retention of graduates by 
MAF, then the FDA exhibi ts a least cost advantage over the 
Ara~ alternative. 
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c. Discussion of tile Base Level Analysis 

The base level analysis calls attention to the need to examine 
more closely the FDA and Arab alternatives of training B.S. level graduates in 
Yemen. In terms uf total PV cost, the Arab alternative exhibits a significant
advantage. However. this advantage is diminished in deriving the least cost 
indicators. This can be attributed to the higher rates of retention of 
graduates in YAR and in MAF which are obtained for the FDA alternative. The 
basic relationship of FDA costs and Arab costs, however. results more from the 
incidence of costs over time. The FDA has high costs in its early years
whereas the Arab alternative is, ina relative sense, more costly toward the 
end of the planning horizon. This difference in the relative incidences of 
costs over time is in turn dependent upon pQrameters and variables used in the 
analysis. These values are derived from investigations under taken by the SPP 
team in Yemen or were arrived at on the basis of professional jUdgement. 

The forgoing analysis is as valuable for ~:~~ it can reveal about 
the response of this model, an institutional financial s~stem, to changes in 
the variables and parameters as it is for the determination of absolute values 
in the base level analysis. 

considered. There also direct of least 

IV. A SENSIVITY ANALYSIS 

As noted above. the behavioral characteristics of the least cost model 
hinge largely on the timing and magnitudes of costs for the alternatives 

are some very determinate~ cost 
ranking; for example. the costs per graduate retained in YAR and/or retained 
by MAF can be directly manipulated by changing the retention rates. 
Methodological approaches to conducting sensitivity analyses are of two 
kinds: (l) the recordi ng of percentage responses in outputs in response to 
given percentage changes in the values of inputs, and (2) recording the amount 
of change in one input variable (done one variable at a time) necessary to 
effect a pre-specified change in one or more of the least cost indicators. 

The latter approach was takp,n with respect to several input variables. 
The results discussed here appear in Table G-7. 

A. Response to Arab University Training ,Costs 

The annual cost of training, per student, in Arab institutions is 
a direct determinante of the total cost of this alternative. The procedure 
was to increase this cost to a level at which a selected least cost indicator 
is equal for both the FDA and the Arab university alternative. 

Because least cost indicator ;4 (cost per graduate retained in 
MAF; cost to combined sponsors) is significantly favorable to the FDA. no 
sensitiVity analysis had to ~e performed on it. 

In the case of least cost indicator #2 (cost per graduate retained 
in YAR; cost to combined sponsor), there is an apparent initial advantage to 
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the Arab alternative. Increasing the estimate of the annual cost per student 
training in an Arab institution from $8,000 to $9,150 results in equivalency
between the two alternatives on the basis of this indicator (referred to as 
Sensitivity Test *1 in Table G-7). This is the same as saying that the FOA is 
the least cost alternative provided that the annual cost per student at the 
Arab institution is at least $9,150. 

Similarly, in the case of the overall basic costs of each 
alternative (total PV of costs), it is necessary to consider even higher
values of the annual cost per student at the Arab institution. The FOA and 
Arab alternatives are financially equivalent on the basis of total PV of costs 
when it is assumed that J.rab annual costs per student are increased from 
$8,000 to $10,250 (shown as Sensitivity Test *2 in Table G-7). 

As indicated earlier, the base level estimate for the Arab 
university costs are drawn from USAIO/Yemen training program allowances and as 
such are reflective of actual costs. 

The SPP team was able to ascertain that the magnitude of subsidies 
(current operating and planned capital expenses) occuring at Arab institutions 
is probably significant, but was unable to arrive at a definitive value. 
Subsidies presumably come primarily from other Arab countries or international 
donors. USAIO does not currently subsi di ze the operati ng expenses of the 
relevant universities. The contribution of YARG for training in Arab 
inst'itutions usually consists of providing for air transportation from and to 
Yemen. There may be other sUbsidies, including the payments of full or 
partial sa13ri~s, if the trainee is a YARG employee. 

Attempting to include the value of past USAIO subsidies for 
enhancement of the capabilities of the Arab i nst; tutions rai ses a 
methodological question as to the value of sunk costs. Normally in a 
benefit-cost analysis of some future action, such costs are assigned a value 
of zero. Another problem concerns strict identification of the "combined 
sponsor" group. If thi s turns out to be exclusively USAIO, YARG, and the 
Saudi Fund, then the only subsidies which are presumably admissable in this 
analysis are those coming from members of that group. Given the wide-reac.hing 
nature of this development fund, it can not be ruled out that the Saudi Fund 
is involved in the agricultural education programs in the Arab institutions 
even in some indirect way. 

In summary, it is plausible that the Arab annual per student 
training costs (i.e. true resource costs) range upwards of $10,000 which would 
make the FOA option at least as economically preferable as the Arab 
insti~ution option on the basis of all indicators presented here. 

B. Response to Number of Students 

In the Logical Framework and the EOPS, it is stated that at the 
end of the project life. there will be 480 graduates and there will exist the 
capability to graduate 80 to 120 degree recipients annually. As indicated 
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above, the base level economic analysis was performed on the basis of 480 
graduates at the end of year 11 and 120 graduates per year from year 12 
through the end of the planning horizon (21 years in the base level 
analysis). It was also indicated above that the levels of graduation affect 
the economic analysis by directly affecting the basic costs of the Arab and 
U.S. alternatives. The basic cost of the FOA is probably invariant to the 
numJer of graduates from the FO~ in the range of 200 to 500 graduates by the 
end of the project 1i fe and in the capabil i ty range of ijl) to 120 per year at 
the end of the project 1i fee Note, however, that the cost per graduate 
increases because there are fewer graduates. By having selected values which 
are near the high end of those ranges for the base level analysis, there is 
on1y the opportuni ty to exami ne the response of the resu1 ts to a reduction in 
the number of graduates and rate of graduates. The response of such a 
reduction is to lower the costs of both the Arab and U.S. alternatives as 
shown in Table G-7 (b). With the estimates of the numbers of students which 
can be supplied to the CID (given in Annex F, Social Soundness Analysis), it 
is not unreasonable to expect that the values used in the base level analysis 
can be achieved. 

C. Response to Rate of Price Changes (Inflation) and Discount Rate 

Anticipating the effects of price changes and the effect of 
discounting are two important features of a financial analysis. For the 
purpose of the analysis, the factor used to inflate a given series of costs on 
one hand is inversely related to the factor used to discount that series of 
costs. For this reason, these two factors are considered together in the 
sensitivity analysis. In the normal practice of benefit-cost analysis care 
should be taken to state the streams of costs and benefits in either entirely 
nominal (with inflation) terms or entirely real (constant dollar) terms and to 
en'S'i:ir'ethat a correspondingly nominal or real rate of discount is used to 
calculate the total PI/s. In this financiaranalysis,. the basic cost series 
are constant dollar figures. These costs are first inflated at an assumed 
rate of price changes (a constant 8 percent per year throughout the planning 
horizon) and then discounted at an assumed rate of discount (a constant '10 
percent per year throughout the planning horizon). The net effect of these 
two steps is to discount the original constant dollar cost series at a 
constant real rate of 2 percent per year throughout the planning horizon. The 
object or--tne sensitivity analysis is to determine the response of the 
finding~ as this real r~te of discount is decreased to zero and as it is 
increased to 4 percent per year. In the first case (as shown in Table G-7 
(c)), the lowered real rate of di scount enhances the least cost position of 
the FDA. Conversely, increasing the real rate of discount enhances the least 
cost position of the Arab alternative. These findings are consistent with the 
fact that the costs of the FDA occur relatively early in the planning horizon 
whereas the converse is true for the Arab a1 ternative. Choi ce of an 
appropriate real rate of discount for investment decision making is contingent 
on several issues inclUding the nature of the benefits, the nature of capital 
maikets, and economic conditions within the relevant countries. Given the 
long time hori zan over which benefi ts from an FOA wi 11 emerge, imperfect 
ca!Jital market development in YAR, and the granting to YARG of development 
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loans and operating funds at concessionary terms, it is not unreasonable to 
conduct the economic analysis at the real rates of discount used here. 

D. Response to Length of Planning Horizon 

Reflecting the difference in the relative incidence of costs over 
time between the FDA alternative and the Arab alternative, increasing the 
length of the planni ng hori zon .enhances the least cost position of the FDA. 
Table G-7 (d) shows that as the planning horizon is increased from 21 years to 
about 31 years in the base 1evel analysi s, the FaA becomes the unambi guous 
least cost alternative. 

E. Response to Retention Rates 

The retention rate assumptions used in the base level analysis are 
essentially qualitative estimates used to establish a relative index of each 
of the training alternatives in furthering the agricultural and general 
economic development of YAR. Given the projected staffing levels in MAF, 
projected staffing levels in other YARG agencies, emerging opportunities in 
the private sector, and the trend of returni ng graduates, the base 1eve1 
retention rates appear reasonable. 

The rates for the FDA al ternative' deserve some discussion. The 
100 percent YAR rp.tention of B.S. graduates from the FaA is assumed to apply 
as long as an i ndi vi dua1 does not choose to conti nue gradua te study. The 80 
percent MAF retention rate for the FaA al ternat1ve is based on the projected 
needs of MAF and the projected close ties between the FaA and ~~. 

Whil e the rates for the FaA may refl ect some optimi sm, there is 
probably a greilter likelihood of a softening of the assumed YAR and MAF 
retention rates (90 and 60 percent, respectively) of the Arab alternative. 
When the YAR retention rate for' the Arab al ternative is decreased to 78 
percent, Sensitivity Analysis *1 (cost per graduate retained in YAR. cost to 
combined sponsor) shows that the FOA would be the preferred alternative. See 
Table G-7 (c). 

F. Response to Dropout Rates 

The FDA is expected to exhibit a 4-year dropout rate similar to 
what appears to occur at the UOS: 20 percent. This figure is subject to some 
ambiguity since it is not uncomnon for some students (es~ecia"y in the UOS 
Faculty of Coltll1erce) to prolong college degree programs to 6, 7, 8, or more 
years. The Arab university 4-year dropout rate is set at 10 percent based on 
USAID records of trainees. The Arab dropout rate directly affects the cost of 
that alternative. An increase in the Arab dropout rate enhances the least 
cost position of the FDA. However, these rates would have to increase to the 
30-40 percent range (as shown in Table G-7 (f)) for any change in the least 
cost determination. This seems unreasonable given the experience with past 
and current training programs. 
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v. BUDGETARY ANALYSIS 

A. YARG Development and Recurrent BUdget 11 
The economy of the YAR is characterized by a very significant

external component. The remittances of workers living abroad is balanced. 
perhaps even more that. offset by the drain of import expenditures. an 
important category of which is remittances of relatively high paid teachers 
and trainers out of Yemen. The internal economy €Ixhibits a relatively small 
level of gross transactions, most of which takes place in local or 
sub-regional trade centers. 

Remittance economies have become i:'lcreasingly cOlTll1on over the last 
decade, yet there is little in the way of theoretically sound planning tools 
to help guide future development in these countries. For the most part, the 
fl c,od of remi ttances have greatly acce1 erated development of such countries 
with both desirable and undesirable side effects. In Yemen. fast growing cash 
incomes opened new markets and provided funds for private investment in 
housing, transport equipment, agriculture and industry. This coincided with a 
Vigorous expansion of public development expenditures. 

The past 10 years, however. have seen some wide swings in domestic 
and external finance. From the early 1970s gross national savings increased 
dramatically, peaking in 1979-80. Due to the rapid influx of remittances and 
a delayed consumer expenditure response. this phenomena was bound to be 
reversed when remittances stablized or declined and more lavish spending 
habits developed, as has happened in the early 1980s. The external financial 
position of YAR is also experiencing the same kind of swings. Foreign 
exchange was in short supply in the ear1y 1970s. but by 1979-80 there was a 
substanti al bal ance of payments surpllls on the current account. Recently.
however, the upswi ng in expendi tures on imports and the remi ttance i nfl ows 
have caused a swing toward the negative in the balance of payments current 
account. In 1983, there have been tighter controls on imports in order to 
counteract this emerging economic situation. 

These developments have important ramifications for the YAR's 
pUb1 ic sector operations. YAR has received substantial amounts of forei gn 
assistance in the form of grants and loans offered at very concessiona1 
tenns. While the capital formation growth rate has remained in the range of 
35 to 40 percent per annum, debt service on new loans had remained low until 
1980. To sustain the same level of capital formation in the 1980s. debt 
se~vice payments will invariably have to increase, thus exacerbating an 
already tenuous overall balance of paYments situation. Additional concern has 
been raised about the allocation of investment expenditures in YAR: 

••. officials feel that the economic and social 
benefits of many projects in infrastructure. 
industry and agricul ture are so obvious, that 
they need not be demonstrated in studies ••• 
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Priority is, therefore, being given to specific 
engi neeri n9 projects on which much progress has 
been made in the past•••£/ 

There is a certain appeal to making tangible investments and the 
YARG has logically made investments in transportation and pUblic utilities. 
It has also, however, launched a vigorous II mixed sector ll 

pro~ram involvin~ 
several i ndustri al undertaki ngs. There is concern that these 'mixed sector l 

projects exhibit a less financially stringent operating strategy than would be 
found in the purely private sector. One unfortunate ,outcome of this phenomena 
is a tendency to not adequately bUdget for the maintenance of projects. In 
the FFYP period (1976-1981), effective allocations for maintenance-related 
items grew at a rate of only lU percent annually, far below the growth rate 
for capital formation. The consequences of this bUdgeting issue are 
predictive of serious reinvestment decisions in the future. 

The issue of inadequate maintenance funds is one manifestation of 
government current expenditures shackled by an inadequate, historically and 
culturally, revenue collection system. Other evidence inclUdes the inability 
of the pUblic sector to match (on a continuing basis) compensation for 
talented individuals that is nuw offered in selected (import-related) 
industrial and commercial sectors. During the FFYP, the YARG current account 
has fluctuated between minor surpluses and minor deficits (see Table G-8). 
Grave concern has been voiced about the current bUdgetary situation in YAR 
(see, for example ASA, pp. 48-49, 52-53, 59-60). Moreover, in November 19ij3, 
Work Bank officials report that an official lBRD financial report to the YARG 
entails a recommendation for a 12 percent reduction in current expenditures in 
1984. In the intermediate tenn, it is expected that alternative sources of 
current revenues will be sought by YARG. Implementing new tax measures 
(taxing irrigated land or gat land, for example) is a possibility. 
Solicitation of foreign aid from neighboring countries, to bolster the YARG 
operati ng budget, cannot be rul ed out. •, 

B. BUdgetary Allocations to Higher EUdcation (UOS) 

In Table G-8, the current expenditures on Health and Education in 
YARG for the period 1975-76 to 1981 are shown. These expenditures (in real 
terms) increased at an average annual rate of 28 percent compared to a Hi 
percent average annual growth rate for all government expendi tures. About 
two-thirds of this line item is devoted to education. About 80 percent of the 
education operati ng bUdget is allocated to current expendi tures on primary, 
secondary. and miscelleanous training programs. Using the 1~81 Health and 
Education current expenditure figur~, YR 847 million, it is estimated that 
higher education was operated that year on a bUdget of about YR 113 million. 
An independent estimate of the YARG share of the operating bUdget of the uas 
was YR 58 million in 1981. It is uncertain, however, whether this figure, 
supplied by university officials, excludes some capital expenditures in 1981. 
It is believed that the total annual expenses of the uas is significantly 
larger since the Kuwait Fund provides a bUdget for recurring expenditures of 
the General Administration, Faculty of Sharia and Law, FaS, and the Faculty of 
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Arts. The Kuwait Fund has allocated sig~ficant capital expenditure funds to 
the univerisity since 1975. and plans to support additional capital and 
operating funds necessary for the establ1 shmfmt of facu1 ties of medici ne and 
law. The SFYP indicates that the planned capital investment for the UOS will 
total about YR 750 million over the period 1982 to 1986. This is about 32 
percent of the planned capital investm~nt for education and 16 percent of the 
total planned capital investment for YAR over that period. Although there is 
risk in inferring support for operating bUdyets from the level of planned
capital spending. there is reason to believe that YAR endorses teaching
capability as a necessary complement to the construction of education 
facilities. In order to support the amitious YAR program to upgrade
education. the government is allocating YR 770 million annually to pay
expatriate teachers (at all levels). most of which is remitted abroad with 
significant consequences. 
officials. the SPP team 

Drawing upon these figures and 
is convineced that the UOS 

assurances from YARG 
will remain as an 

indispensib1e element of the educational sector. 

C. Operating an FOA at the UOS: Recurring Costs 

The proposed FOA bUdget was reviewed wi th official s of the UOS: 
rh~ first 10 years annual project operating costs assigned to YARG fall within 
a range of 1 percent to 2.6 percent of the reported YARG allocations for 
university operations in 1981 (YR 58 million). These officials expressed
confidence that even without real increases in the operating allocation over 
the next 10 years. they would be able to reallocate bUdgets in order to 
support the FOA. It was indicated that bUdget reallocating among faculties 
was not uncommon even when some presumably dedicated funds are involved. Will 
the simu1 taneous implementation of the Facul ties of Engi neering and Medicine 
affect operation of the FOA? Indication are that with 1iberal external donor 
support for these programs. recurrent costs burdens caused by these other 
programs on YARG are less constraining than is the FOA. Hence. the SPP team 
believes the effect will be minimal. 

VI. SUMMARY AND CONCLUSIONS 

A.	 Economic Analysis 

1.	 Basic Findings 

A least cost analysis of the FOA and two alternatives for 
training Yemeni to the B.S. level in general agriculture was performed. Four 
least cost indicators (each derived from the total PV cost for each 
alternative) were chosen as the criteria for the analysis. The results of the 
analysis using base level (most likely) parameters and variables are as 
follows. 

a) The FOA alternative is the least cost alternative on the 
basis of three of four indicators. 

(l)	 cost per student retained in YAR; cost accruing to 
USAID; 
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(2)	 cost per student retained in MAFi cost accruing to 
combined sponsorsi and 

(3)	 cost per student retained in MAFi cost accruing to 
USAID. 

b)	 The'Arab alternative is the least cost alternative on 
. the basis of one indicator: cost per student retained in 

YARi cost accruing to combined sponsors. 

c) The U.S. training alternative is the most costly
alternative on the basis of all four least cost indicators. 

2.	 Sensitivity Analysis 

In order for the FaA to have a least cost advantage in the 
"cost per student retained in YAR; cost accuring to combined sponsor ll 

indicator (item 2 above), a sensitivity analysis of the institutional and 
financial model was performed. The FaA would have a least cost advantage in 
the fourth indicator if the folloWing conditions prevailed. 

" a) Arab institution training costs increased from $8,000 to 
$9,150 per year per student. This reflects the amount of 
subsi di zati on from combined sponsors which may occur in the 
course of educating Yemeni in an Arab institution. 

b) Di scount Rate decreased from 10 percent to 8 percent. 
Thi s sets the discount rate equal to the rate of inflation 
and has the effect of setting the real (or inflation-free) 
discount rate to zero. Choice of a discount rate is 
dependent upon many issues,however. 

c) Planning horizon increased fram 21 years to 25 years. 
This reflects the difference in the incidence of costs over 
time betwen the FaA and Arab alternatives. The FaA has 
relt>Lti.vely lower costs in the last years of the planning 
horizon. 

d) Rate of retention in YAR for Arab institution decreased 
from 90 percent to 78 percent. If 12 percent fewer graduates 
from the Arab institution return to YAR than assumed in the 
base level analysis, the FaA would have a least cost 
advantage. Preci se measurement of thi s rate is difficul t, 
however. 

e) Four-year dropout rate in Arab institutions increased 
from 10 percent to 30 percent. Experience indicates, 
however, that the dropout rate is unlikely to reach this 
1evel. 
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3. Conc lusion 

U.S. instit
The FaA a1ternati ve has a dec i dedly major advantage 

ution alternative. The comparison of the FaA with 
over the 
an Arab 

institution alternative leads to an apparently mixed conclusion. However, 
close examination of quantitative assumptions in the analysis lead to the 
conclusion that FaA has a clear advantage considering the selected least cost 
indicators. Chief among those assumptions is the omission (in the base level 
analysis) of subsidies to Arab institutions. 

There are qualitative features of the FaA alternative (above 
and beyond the requisite output of B.S. level graduates) which significantly 
add to the economic viability of establishing this sUbproject. Chief among 
these is the Yemen-specific (and U.S. model) training given to B.S. students.· 
The cadre of 29 (Ph.D. level) professional staff at the FaA at the end of 
project life was not an item included in or assigned a cost in the Arab or 
U.S. alternatives. Although resident instruction duties constitute the major 
w(Jrk of this cadre, they are expected to contribute significilntly to the 
qeneral agricultural development of YAR through research and outreach 
activ~ties. Incorporating the costs of these qual itative features of the FaA 
into the basic cost of the Arab institution (if it could be done) would likely 
give a unambiguous least cost advantage to the FaA alternative. 

B. Budgetary Analysis 

It is known that fiscal conditions prevailing in the YARG in the 
early 1980s and 1ike1y through the end of the decade wi 11 requi re careful 
budgeting of operating expenditures and a continued search for ways of 
augmenting pUblic revenues. In spite of these tightened financial conditions, 
there is evidence from data through 1982 that plans to enhance the educational 
capability in YAR at all levels are continuing to be carried out in full. 
A1though there is cons i derab1e forei gn donor support for operati ng 
expenditures (at educational institutions) as well as for capital investments 
in education, it is expected that the YARG will fulfill its resolve to fund 
whatever is necessary to deliver the educational opportunities to its 
citizens. The current operations of the UOS reflect this strategy. The 
addition of the FOA recurring costs represent a minor (perhaps 1 to 3 percent) 
increase in the overall annual uas operating bUdget. From YARG's point of 
view, the recurring costs are reasonable. Assurances have been provided at 
various levels in YARG (CPO, MOE, UaS) that YARG's share of the FOA costs will 
be disbursed in full and on schedule. 
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FOOTNOTES
 

1/ Reference sources for this section include: 

1. AID/Yemen, Agricul tural Sector Assessment, Yemen Arab Republ ic,
1982. 

2. IBRD, Agricultural Sector Study, November 17, 1961. 

3. IBRD, Yemen Arab Re~ub1ic, Re,ort of a Traditional EconomY, World 
Bank Country StudY, anuary 19 9. 

4. YARG, First Five Year Plan, 1976. 

5. YARG, Second Five Year Plan, 1981: 

2/ IBRD, Manpower Assessment for Yemen Arab Re.public, 1~82. 
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ANNEX H 

SELECTED MANPOWER ISSUES 1/ 

I. OVERVIEW 

The purpose of thi s annex is to report on the si tuation concerni ng
professional and para-professional level personnel in the YAR with special
attention to personnel planning in the agricultural sector. Although a review 
of professional and managerial personnel in YAR might appear to be a fairly 
narrow study, it is vital to cast it in light of the overall labor demand and 
supply situation in the country. While studies of a country's professional 
personnel system usually involve the educational system, it is noted that a 
complete discussion of the latter issue in this SPP is presented in Annex F, 
Social Soundness Analysis. This annex, however, addresses other issues 
important for understanding the ultimate role of the FOA in developing a 
modern agricultural sector in Yemen. One of these issues, for example, is the 
nature of professional level personnel and effective staffing
Another addresses the issue of effective demand for professional 
the private sector. 

" 

in the YAR. 
personnel in 

II. THE REMITTANCE ECONOMY AND PROFESSIONAL PERSONNEL 

A. The Remittance Econo~ 

There are both positive and negative consequences to the emergence
of a remittance economy in a develcPJing econo~. In a society with strong
cultural cohesion such as YAR, it prOVides a stable source of foreign
exchange. Moreover, remittances have greatly accelerated the pace of economic 
growth in YAR which has, in turn, required an enlargement of the public sector 
responsibilities (provision of services, regulation, dealing with foreign
donors, etc). These responsibilities, in turn, have outstripped" the public
sector's finance capability of YAR. 

Sustaining the role of the pUblic sector in YAR depends
significantly upon generating pUblic revenues which, in turn, may depend
heavily on keeping Yemeni employed abroad, at least in the short to 
intermediate run. There is a signficant need for more infonnation on the 
charactericstics of the Yemeni worker's skills, earnings, savings, motivations 
and aspirations. More infonnation is needed on the current availability of 
jobs, particularly jobs abroad, which mi ght 1ead to some i nsti ghts on how to 
encourage Yemeni workers to remit more earnings in the fonn of foreign
exchange and to increase the rate of saVing. 

Another manpower issue related to the remittance econo~ is the 
potential for YAR to encourage more productive use of returning workers who 
may have a variety of highly perfected skills. While this may resu'lt in net 
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benefits to the national economy, it might also result in worsening the 
availability of semi-skilled and skilled workers to the agricultural sector. 
One of the adverse effects of developing an infonnation base for mate:-ting
Yemen; workers with foreign jobs would be to entice skilled and professional
workel's to foreign jobs when, in fact, they are desperately needed at home. 

B. Wage Levels in the YAR 

The overall manpower si tuation in YAR can a1 so be exami ned from 
the point of view of the 'structure of wages. The exodus of Yemeni laborers to 
the oil-rich states has created a deficiency in the supply of workers for 
domestic employment. This has resulted in wages being bid up. In addition, 
workers returning from abroad tend not to want to work at the older prevailing 
wage rates. 

The impact of hi gher wage level s has been for the general price
level to illcrease as finns pass along cost increases to consumers. In 
agricu1 ture, producer prices have increased as higher costs are absorbed. 
While the total value of production of agricultural commodities in YAR appears 
to be increasing, it should be noted that most, if not all, of the increase is 
due to wage-induced inflation. 

III PROFESSImJAL AND PARA-PROFESSIONAL PERSONI~EL ISSUES IN THE YAR ECONOMY 

A. Defini tions 

. There are several approaches 'to describing and analyzing this 
upper strata of the labor market in YAR. First, there is a matter of 
definition. Professional personnel are defined as college graduates or those 
who have received 1 or more years of post-secondary school training.
Para-professional personnel are primarily skilled office workers with 9 to 12 
years of general education. 

The YAR CPO has used the following classification scheme. 

Class 

A1	 Professional occupations requlrlng science and 
math-based university degree 

A2	 Professional occupations requiring an 
arts-based university degree 

B1	 SUbprofessional and technician 
occupations requiring 1 to 3 years science and 
math training beyond the secondary school 
diploma 
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B2	 Subprofessional and technician occupations 
requiring 1 to 3 years arts-based training 

Skilled office-type occupations requiring 9 to 
12 hours of general training plUS job training. 

C 

The 1975 YAR Census used a di fferant scheme for occupational 
descriptions. In the professional and para-professional categories, three 
categories wou1 d be included: (1) professional and technical, (2) 
admini~trative and managerial, (3) clerical workers. Table H-1 (a) and '(b) 
shows the estimated number of Yemeni in these skill level and occupational 
groups in 1975. This table (part b) also shows the small number of 
professionals and paraprofessionals associated with the agricultural sector in 
1975. 

From 1975 on, however, one must infer the numbers of professionals 
and paraprofessionals from the various sources. The UOS has been graduating 
about 300 students per year over the last 7 years since 1975. The number of 
Yemeni graduates (B.S., M.S., and Ph.D.) from foreign universities who have 
returned to YAR are difficu1 t to measure with any accuracy. A report of the 
CPO shows that 2,314 Yemeni were enrolled in foreign universities in 
1976/1977. Unfortunately there has not been a more recent country-wide 
tabulation of students abroad, nor any records of graduates retained in YAR. 
Some individual agencies (e.g. MAF) and some individual donors (e.g. USAID) 
have records pertaining to their own programs. 

The number of Yemeni who have received training in the Soviet 
Union and other Eastern Bloc countries is now estimated to total 2,700 with 
about 20ll undergraduate and 120 graduate fellowships being granted per year. 
USAID, by means of two projects now elapsed and a third newly started. 
successor project, focused initially on special non-degree training. In the 
fi rst program there were approximately 68 degrees granted, but only 12 from 
U.S. ~nstitutions. The others were largely from Arab institutions. At the 
end of the second project some 327 trai nees had either comp1 eted programs or 
were ii1 progress with 258 in the U.S. and 69 in Arab institutions. Many of 
these trainees are affliated with major university-related programs such as 
CID/Yemen, and Eastern Michigan Universi ty. In summary, it may be estimated 
that there are 5,000 to 7,500 Ytlmeni who have completed college degrees since 
1971. If this estimate could be verified, then manpower distributions such as 
the one in Table H-l could be estimated for a more recent year. . 

B. Analytical Issues Concerning Professional Level Personnel in YAR 

One of the key analytical issues addressed elsewhere in the SPP, 
particularly Annex G, Economic Analysis, is the rate at which Yemeni 
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TABLE H-l 

Estimates of the Number of Professionals 
and Paraprofessionals in YAR, 1975 

(a) CPO Organizational Scheme 

Class Pub 1ic Sector Private Sector Total 

AI 515 226 741 

A2. 2,357 268 2,625 

B1 102 57 159 

B2 1,202 696 1,908 

C 7,359 24,116 31,475 

TOTAL 11,545 
,

25,363 36,908 

(b) YAR Cen~ ~ of Population 

Occupation 
Agri
culture 

Mining
Manufacturing
Utilities 
Construction 
Transport 

Trade 
Finance 
Services 

TOTAL 

Professional 
and Technical 

Administrative 
and Manageri a1 

Clerical 

268 

15 

32 

630 

219 

838 

10,395 

4,482 

'8,399 

11,293 

4,716 

9,269 

TOTAL 315 1,687 23,276 25,278 
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degree-program trai nees are repatriated upon completion of thei r programs. 
Evidence in several World Bank puolications indicated that the attrition rate 
was sufficiently high in the early to mid-1970 to warrant special government 
consid(:(dtion of the problem. One report concluded that: 

..• more recently, an increasing number of 
educ ated Yemeni have started to 1eave for 
nei ghbori ng Arab countri es in response to the 
high incomes that they can obtain abroad. While 
the absolute number of these skilled and 
professional level emigrants is low, the country 
can ill-afford this brain "drain" ••• '£:./ 

On the other hand, the SPP team was advi sed by YARG and USAID 
officials that the IIbrain drain ll issue was not significant in YAR. 
Consequently, the SPP team concurs wi th the recommendati on of the Worl d Bank 
which concluded that this issue should be examined to, first, develop' basic 
records, and second, detennine the underlying causes of "brain drain I (e.g. 
monetary or socio-cultural amenities) .if it does exist. 

The issue of monetary compensation plays a key role in any 
discussion of manpower issues. With respect to the pUblic sector, it should 
be remembered that YAR civil servic" is still evolving from the fonnative 
years of the government. YARG has tt ~ times (l971, 1977, and 1979) adopted 
chi 1 service codes to streaml ine the : 'item and standardize salary scales. 
On the average, the salary levels in YARG were more than doubled in 1977 and 
increased approximately 40 percent in 1979. There has not been any 
comprehensive salary adjustments since then. There are five types of 
additional allowances for civil servants. They involve nature of work, 
specialty, receipt of degree, rural location, and concessionary fo~d prices. 

In the private sector, salary and wage levels respond far more 
rapidly to supply and demand conditions in the market for professional and 
para-professional staff. No clear pattern has been identified concerning the 
structure of pri vate sector salaries. Most respondents bel ieved they cou1 d 
secure a higher salary in some private sector finn, usually involving 
management duties. It is also well-known that securing a position as a Yemeni 
counterpart to a foreign donor-supported project provides the means to make a 
significant gain in one's salary. Little is known about what happens to 
career civil servants who take up such opportunities and then attempt to 
return' to positions within the public sector. A more comprehensive 
examination of salary and perquisite incentives could reveal more definitive 
answers as to the ul timate destination of university-trained professionals in 
YAR. Table H-2 gives a general range of salaries received by holders of B.S. 
and advanced degrees. 
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TABLE H-2
 

Comparison of Representative Salary Levels for
 
Professionals and Parapro;essionals in YAR, 1983
 

Place of Employment/Title Monthly Salary (YR)
 

University of Sanaa 

Full Professor (Ph.D.)
Houc;ing 

Assistant Professor (Ph.D.) 

Instructor (M.S.) 

Assistant Instructor (M.S.) 

Ministry of Agriculture &Fisheries 

Base Salary 

With B. S. 

With M. S. 

With Ph.D. 

Salary Increase Every 3 Years 

Exte~sion Agent, Secondary Certificate 
Rural Village Allowance 

Counterpart for Donor-Assisted Project 

Ministry of Education 

With B. S. 

With M. S. 

With Ph.D. 

Mixed Public/Private Sector 

Mid-level Manager in Commercial Firm 

Journeyman in Skilled Labor Trades 

11,000 
3,000 

8,000 

5,000 

3,000 

2,100 

3,100 

4,400 

5,900 

+300 

1,800 
+500 

10,000 

3,500. 

4,000 

5,000 

9,000 

8,000 

a Source: UOS, MAF, MOE. Except where noted, these estimates 
do not include fringe benefits. 
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IV. PROFESSIONAL AND PARA-PROFESSIOtJAL PERSONNEL ISSUES IN THE r,tAF 

A. Description 

The administrative structure of the MAF is described in the 
section of the SPP dealing with administrative linkages (see Annex E. 
Technical Analysis), The MAF has grown from a skeletal organization of less 
than 500 technical people in 1974 to a total force of 1,350 in lSij2. This 
figure includes some 600 extension service personnel who are affiliated 
primarily with donor-assisted rural development projects. 

There were about 187 professional level employees (B.S. degree or 
higher) at. the MAF in 1982. Of these, 148 were classified as general 
agriculturalists, with the rest divided among specialties (veterinary, 
fi sheries, engi neeri ng, etc.). Thi s total roughly confonns with the total 
number of employees in civil service grades 11, 12, and 13 in the MAF, those 
generally assumed to be degree ·holders. This figure is deceptive since it 
includes a significant number of expatriate staff. One estimate indicates 
that only 22 of 106 Yemeni in the top three ranks at the ~1AF were degree 
holders l/. 

B. Requirements for Graduate Level Personnel 

A fully functional MAF is needed to help develop the agricultural 
potential of the YAR. The MAF, in turn, requires personnel trained to at 
least the B.S. level in agricultural fields to plan, carry out, and evaluate 
the mission of this ministry. Projections of professional level manpower 
needs in MAF have been prepared as a consequence of the FFYP and the SFYP. 
The MAF probably needs 300 B.S. level graduates just to fulfill the needs of 
the FFYP which ended in December 1981. The SFYP (ending in lS86) stipulates a 
requi rement for 600 more B. S. level personnel. Note that these requi rements 
are above and beyond the roughly 200 B.S. level personnel employed at MAF as 
of November 1~~3. Only about 50 Yemeni can be counted in this latter figure. 

In the peri od 1984 through 1987 it may be possi b1e for the MAF to 
retain 200 to 250 more Yemeni B.S. level agriculturalists if current trends 
are cor.tinued. This still leaves a significant number of positions (850 to 
900) unfilled when the first class of FaA students graduate. 

C. Employer Attitudes at the MAF 

While it is difficult to report on the operational capability of a 
governmental agency without thorough stUdy, it is appropriate to report on 
responses of both individuals employed at the MAF and those similarly employed 
by other agencies in regard to position and career choice. In. general, there 
is perceived by professional level personnel to be some general malaise in the 
MAF (Sanaa headquarters) which inhibits their actively pursuing their areas of 
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specialization. Entering degree holders have, in significant, numbers 
attempted to affiliate with donor assisted projects, join other agencies, or 
join private sector firms in that order of importance. Some donor-assisted 
project positions permit continued affiliation with the MAF while others do 
not. It is unclear whether continued affiliation permits an employee1s salary 
to be "topped-off" by the foreign assistance donor. The MAF .would like to 
di:.courage "topping-off" arrangements. 

The number of graduate level professional s who have left the ~1AF 
for other agencies was not estimated due to time constraints. With regard to 
certain disciplines, however, some inferences can be drawn. Agricultural 
economists are found in significant numbers in other agencies: CPO (4), 
Agricultural Credit BanK (ACB) (3), Confederation of the Yemeni Deve10pn,gnt 
Association (2) compared to the MAF (4). In at least one instar.ce, an 
agr'icultural economist left the MAF for a comparable job, but with a drop in 
saiary. Agricultural engi;;eers are reported to leave the ~IAF for the Ministr'y 
of Public Works in order to be better situated for outside consulting work. 
It is not clear, however, whether general agriculturalists have opportunities 
outside the MAF. One can only infer that situation from the training and 
retention experience at the MAF as discussed below. 

The attrition of graduate level personnel from the MAF for 
positions in commerce and industry is believed to be minimal. The individuals 
who do make thi s sort of career change probably leave agricu1 ture due to the 
(currently) small number of opportunities available in commercial 
agri -busi ness. Large agri -busi ness concerns (food processi ng, paul try 
production, commercial orchards and vineyards) which could conceivably require 
such personnel are few in number. . 

D. Training of MAF Graduate Level Personnel. 

Of the central ministries, the ~~ has one of the largest 
out-of-country training programs for Yemeni staff. Table H-3 gives an 
i ndi cation of the numbers of degree candi dates who have been sent abroad 
beginning in 1974. The numbers of students expected to return from 1979 (or 
through 1983) indicates that at least the large numbers of expatriates in the 
MAF' cou1 d be rep laced by Yemeni degree hol ders. However, the devastatingly 
10','/ rate of retention (about 15 percent) leaves doubt that this can be 
accomplished soon. 

There are three major traini ng avenues bei ng used at the MAF. The 
World Bank1s program is geared to supporting the MAFls capabilities in the 
Yemen Rural Development Projects. A number of MAF employees take advantage of 
opportunities to train in the Soviet Union or Eastern Bloc countries. The 
USAID/CID SUbprojects are currently training about 65 agriculturalists at the 
B.S., M.S., and Ph,D. levels. About two-thirds of these are training in Arab 
countries. 
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TABLE H-3 

YEMENI STUDENTS SENT ABROAD FOR UNIVERSITY TRAINING IN AGRICULTURAL FIELDS FROM 1974 THROUGH 1980. 
HAF PROJECTIONS OF EXPECTED RETURNS OF SUCH STUDENTS. AND ACTUAL RETURNS TO HAF THROUGH JUNE 1982 

._----

NO. STU DENTS SENT ABROAD 

-
YEAR 

1974 

4 YR. 

41 

172 

77 

85 

131 

63 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

5 YR VET 4 YR FISH.ACRl 
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10 

8~-=l_ 1 
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1983 

1984 

1985 

1986 

TOTAL 
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655 I 


2 I 
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10 
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65 17 11I 
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11 
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2 

2 

2
 

2
 

3
 

EXPECTED STUDENT RETURN ACTUAL RE~~ TO 
EHPLOYHENTI· Y MAF

5 YR ENG TOTAL AGRI VET IRRIG. ENG TOTAL--

48 t: 
o! 

91 j. 

. 

F182 

97 

89 H 
168 7 7 5 

73 108 108 5 
II.. 

73 73 13 
-

130 2 132 -30 
/', . 

115 17 2 134 
,. 

109 16 125 

23 7 3 33 

90 15 105 
I 

-
748 655 55 7 717 53 

'. 

Source: Ministry of Agriculture and Fisheries. June 30. 1982. 
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V. I-1ANPOWER PLANNING 

I~anpower assessments in the YAR generally do not address the economic 
demand and supply and non-economic incentives concerning different classes of 
lcbor due to the paucity of such data. Assessments generally fall back on 
census figures (the latest conducted in 1975) and official projections. Where 
de these projections come from and how vali d are they? Very detailed and 
technical requirements were made of the development projects expected to 
operate during the FFYP period (1976-1981). There was, however, scarcely any 
monitoring of the accuracy of those projections or any policy directives 
enacted to work toward accomplishment of the plan. The FFYP was deficient 
with respect to anticipating the needs for trained managerial personnel to 
supervi se the 1ong- range and day-to-day functioni ng of the mi nistries. The 
SFYP was prepared in the CPO· s Human Resources Planning Department which is 
also envisioned to have the capability to monitor the manpower situation in 
the YAR, including a comprehensive training grant management system. There is 
recognition, at least, that better linkage of manpower planning projections 
and training requirements to the selection and monitoring of training grant 
recipients will lead to the more certain placement of graduates upon the 
receipt of degrees or certificates. Such a 
to recognize the important economic and 
trained personnel to take the career options 

planning capability will 
other incentives that 
that are observed. 

also have 
influence 

VI. CONCLUSIONS 

In the YAR generally, and in the MAF in particular, there is a 
justifiable need for employing B.S. level agriculturalists. By 1987, there 
will be a requirement for at least 850 such professionals in the MAF on the 
basis of official projections at the rate at which requirements are being 
!ret. Were it not for the problem of lI effective fulfillment ll of requirements 
at the MAF, the estimate above would not be so large. The staffing situation 
at the MAF is one of more than passing interest since it could have an 
effecton the overa 11 purposes of the FaA SUbproject if not moni tared and 
evaluated carefully. On one hand the economic incentives facing employees of 
the FaA are no less attractive than in other ministries. On the other hand, 
non-pecuniary incentives and disincentives at the MAF may be relevant to 
understandi ng why the mini stry is unabl e to effectively retain professional 
staff. The mixed public sector and private enterprise firms in agriculture 
are currently too few in number to constitute an important element in the 
overall requirement for B.S. level agriculturalists. Firms Which are 
suppliers to agricultural production are growing in number, but have not 
achieved the level of size or sophistication at which they would rquire B.S. 
level agriculturalists. There appears to be no serious obstacles to the 
sL'pplying of B.S.. degree program entrants and graduates in sufficient numbers 
wilen there is an .operational FaA in place. The first 5 years of the FaA 
Subproject allow ample time for professional manpower issues to be evaluated 
more thoroughly. Results from such evaluations could be used to better ensure 
the accomplishment of tile FDA SUbproject purposes. It is strongly reconmended 
that such activities be included in the overall program evaluation strategy. 
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FOOTNOTES
 

1/ References for this section include: 

1. IBRD, Manpower Assessment in the Yemen Arab Republic, 1982. 

2. YARG, First Five Year Plan, 1976. 

3. YARG, Second Five Year Plan, 1981. 

4. YARG, Census of the Yemen Arab Republic, 1975. 

£/ IBRD, Manpower Assessment in the Yemen Arab Republic. 

3/ Ibid. 
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Table 1-1 Sumlary Financial Plan for Faculty of Aqriculture Subproject 

(Dollars) 

SOURCEICATEGORY YEAR 1 YEAR 2 YEAR ) YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR lit yr;AR 11 TOTAL 

I. AID BUDGET 
A. Pre-Cont./lnfl. Subtotal 

1. Contingency, 5\ 
2. Inflation, 8\ (ClDP<!. ) 

B. Participant Training, AlE, 
Core Repaymenr Subtotal 

514'175 
257114 

II 

79611111 

1211236 
611562 

1111744 

1126111111 

1212948 
611647 

211417 

U31758 

136119611 
681148 

371542 

1217728 

1395747 
69717 

527592 

934138 

11154486 
52724 

519281 

983328 

925383 
46269 

57113611 

751835 

616973 
111849 

462545 

437835 

483512 
2H76 

4321142 

259685 

)89562 
19478 

4118631 

96915 

292556 
14628 

3561126 

8 

9457437 
472872 

39611811 

75629111 

Subtotal 1335879 24995U 2516763 3818278 2927957 2529811 2311II147 15482112 1199334 914585 6632111 21454399 

B. AID Local Currency Budget 
1. Contingency, 5\ 
2. Inflation, 8\ (eap<!. ) 

11864118 
593211 

II 

48711811 
24354 
48915 

337935 
16897 
589112 

391318 
19566 

1.6121 

429'''' 
21493 

162481 

21164.. 
14322 

141157 

288915 
14U9 

178116 

155895 
7795 

116874 

126965. 
6348 

113458 

91768 
4588 

96252 

91278 
45li4 

111171 

3871911II 
193695 

1125952 

po, 
I 
~. 

Subtotal 

TOTAL AID BUDGET 

1245728 

2581599 

55234S 

3851891 

413734 

29311496 

517783 

3535973 

6lll4. 

3541197 

441119 

2971631 

411558 

2782391 

2811564 

1828766 

246163 

lU61197 

1926811 

11.7185 

286985 

87.115 

5193547 

26647946 

II. YARG BUDGET 
A. Pre-Cont./Inflat. Subtotal 

1. Contingency, 5\ 
2. Inflation, 8\ (ClDP<!. ) 

B. Facilities Development 

TOTAL YARG BUDGET 

III. OTHER DONOR PARALLEL FIN. 
A. Contingency, 5\ 

I 52571 
8 2629 
II 4416 

1241Jl11U· 8 

124111II11II 59614 

II 22811II11II1 
I 11111111I 

671691 
33515 

1169111 
8 

821126 

I 
I 

7561411 
37811Z 

2116399 
8 

11111II241 

I 
I 

832611 115414. 11199.. 
41631 52112 59497 

314727 519162 73J428

• • I 

1188967 1625814 1982157 

• II I 
I I I 

1344981 
67249 

111118112 
I 

24211561 

II 
II 

1473181 
73659 

13163611 
I 

2863199 

I 
I 

158871111 
19435 

16"6467 
I 

JlJ46112 

I 
I 

171188211 
85441 

2179548 
I 

18738119 

I 
I 

1116715711 
5n579 

7965631 
124111111111 

315787811 

2211811II11II 
11111II11II 

TOTAL OTHER DONOR II 23U1III1I8 I 8 I I I II I II II 2111111111111 

GRAND TOTAL (AID, YARG, OTHER) 14981599 26211514 3751622 4536214 4731764 4597435 4765254 4249326 4319296 4441787 4743924 81318725 



Table 1-2 Surmary of Detailed Ii:lrltsheets for AID Dollar Bldget, rol'. 

(Dollars) 

BUDGET ITEH YEAR 1 lEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 lEAR 7 YEAR 8 YEAR 9 YEAR 11 YEAR 11 

I. SALARIES AND WAGES 225349 211512 413581 515988 527141 387688 342815 285871 146592 13133! 115116 3192899 

II. INDIRECT COSTS 1.216. 91219 195567 211942 237551 16.698 161219 i6847 75695 ~3836 49225 1444948 

III. ALLOWANCES 8258. 88415 241971 262681 32128. 211741 157181 83115 71735 ~9851 37251 1574775 

IV. TRAVEL AND TRANSPORTATION 64985 3.7111 181331 168851 156275 12994. 148681 119651 91991 89.4. 51475 1499315 

V. EXP. EQUIP. , MATERIALS • 12511 23511 31511 29511 27511 23511 21511 18511 16511 13511 218UI 

VI. NON-EXP. EQUIP., HAT. 3111. 31111 168111 172111 125111 139111 92111 91111 79111 59111 36111 1I21UI 

..... 
I.. VII ••NSTRUCTIONAL 

VIII. OTHER DIRECT 

FAR" 

COSTS 

I 

911. 

4615U 

91U 

I 

• 
• 

9111 

I • 
911. I 

I 

9UI 

I I 

• 
I 

I 

4615U 

451U 

SUBTOTAL 514.75 1211236 1212948 1361961 1395747 1154486 925383 616971 483512 389562 292556 9451437 

CONTINGENCY, (5\) 25714 6lII562 61647 68148 69787 52724 46269 3184'.l 24176 19471 14628 472872 

SUBTOTAL 539779 1271798 1273596 1429118 1465534 1117211 971652 647822 517687 419.41 317184 9931319 

INFLATION, (8\, cmpd.) I 111744 211417 371542 527592 519281 571361 462545 432.42 418631 356126 3961181 

SUBTOTAL 539779 1373541 1415113 1818551 1993127 1626491 1542.12 1111367 939729 8~767' 663211 13891489 

IX. PARTICIPANT TRAINING 163111 558111 731751 916721 934831 913321 758835 437835 259615 96915 5759911 

X. AlE CONSTR. , SUPERVISION 5331.1 568111 311111 311111 I I I I I 1713UI 

XI. CORE REPAYHENT 111111 I I I I I I I I I I lUlU 

SUBTOTAL 796111 1126111 1131751 1217721 934831 913321 758835 437835 259615 96915 7562911 

TOTAL AID DOLLAR BUDCET 1335879 2499541 2516763 311827. 2927957 2529811 23.ea47 1548212 1199334 914515 66321. 21454399 



Table 1-3 Detailed Worksheets of AID Dollar Budget, FOI\ 

BUDGET ITEH YEAR 1 YEAR 2 YEAR 3 

(Dollars' 

YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 111 YEAR 11 TOTAL 

I. Salaries , Wages 
A. On-Campus 

1. Home Off ice 
a. Proj. Dir. 
b. Sectetary/A~countant 

375U 
112S11 

511UII 
lSIIII11 

slIau 
lSIIU 

SIIIIIIII 
lSIIU 

SUIII 
lSUII 

37SII11 
lSIIII11 

nelill 
15~1I11 

2SUI 
1511II11 

2SIIII11 
lS1I1I1I 

2SIIU 
1511II11 

2S11911 
15111111 

412SII11 
1612511 

2. TOY 
a. Proj. Di r • 
b. Proj. Consult. 
c. Grad. Stud. Superv. 
d. Proj. Eval. 

Total On-Campus Sal. , Wages 

II 
2641111 
323411 

II 

U74911 

II 
661111 

II 
II 

7161111 

II 
661111 

SII8211 
II 

1224211 

II 
66U 

2lUII 
66U 

U13I111 

II 
661111 

4621111 
I 

11781111 

II 
661111 

138611 
II• 

72961 

II 
661111 

S1I8211 
66U 

116S211 

II 
661111 

2lUII 
II 

697l1l1 

II 
661111 

138611 
II 

6U611 

II 
661111 

138611 
661111 

6711611 

a 
661111 

II 
II 

4661111 

"9HU 
2679611 

198U 

9S39111 

B. Oft-Campus , 
1. Proj. Kgr./Team Leader 
2. Faculty Advisor 
3. Co-Kgr., Far. 
4. Co-Librarian 
5. Eapt. Fac., TeN 

3SIlIlI 
I 

llllllll 
II 
I 

3SIIII11 
25l1l111 
33 II lIlI 

II 
I 

3SIIII1 
SlIlIlIlI 
llllli 

II 
HUI 

3511l1l1 
SIIIII 
llllllll 
271U 

148111 

3SIII1 
511l1l1 
llill 
27 III I 

148111 

3511111 
SlIlIllI 
lllllli

•llUIl 

3SIIII11 
2SIlIlI 
16SlIlI 

I 
74111111 

35111111 
I 
II

•5551111 

35l1l11 
I 
I 
II 

18511 

35111111 
I 
II 
II 
II 

3SIIII11 
II 
II 
II 
II 

38511U 
25 II II III 
2145U 

S4111lll 
629111111 

Total Off-Campus Sal. , Wgs. 6B1U 93111111 19211111 29311111 293111111 229UII 15115U 91151111 53S1111 35111111 3511II11 153251111 

,.... 
1./. 

C. Fringe Benefits 
1. On-Campus (Acad.,28.2" 
2. On-Calllpus (Class.,31.5" 
3. Off-Campus (Acad., 28. 2\) 

271411 
3544 

19116 

15961 
4725 

26226 

311292 
4725 

54144 

24337 
4725 

82626 

28991 
4125 

82626 

16345 
4725 

U578 

28629 
4125 

42441 

15425 
4125 

25521 

128211I 
4725 

1511I87 

14681 
4725 
98711I 

8911 
4725 
98711I 

2235311 
511794 

B216S 

Total Fringe Benefits 498S9 46912 89161 111688 116341 8S648 75795 45671 32632 29276 235116 7116489 

TOTAL SALARIES , WAGES 225349 211512 U3S81 511S988 527141· l!l761118 342815 2115871 146592 ·131ll6 1151116 3192899 

I I. Indirect Costs 
A. On-Campus (In, 66678 47l1l16 1114248 76931 111I1569 57U3 88794 511118 48351 44829 3131H 719767 

B. Off-Campus 119.5'1 27915 37456 768ll 118386 118386 91751 611474 36655 21737 14278 14278 618148 

C. C:O G , It, (8\) 7567 6757 14486 15625 17596 119114 11941 7174 S6117 4729 3646 UH33 

TOTAL INDIRECT COSTS 11121611 91219 195567 2111942 237S51 1611698 1612119 96847 75695 63836 4922S 1444948 

I II. Allowances 
A. Post Diff. (25" 
B. cor.A (6\1 
C. Sunday Pay (5') 
D. Educ. Allow. (S15111/f_) 
E. Hove In fSllUII/fm) 
F. Hove Out (SHIIII/fID) 
G. Storage (SlSU/fm/yr) 

17UII 
411U 
3UII 

31511I11 
236U 

II 
3111111 

232511 
5S811 
46511 

39375 
1181111 

II 
37511 

4811U 
11S211 
96U 

787511 
7 lIB 1111 
1481111 

751111 

732511 
175811 
146511I 

126111111 
1181111 

HIIII 
1211U 

132511 
17S811 
146511 

126111111 
4721111 
2961111 
1211U 

572511 
137U 
114511 
9451111 

II 
148U 

9111111 

37625 
911311 
7S25 

63111111 
1181111 
222U 

6111111 

22625 
54111 
4525 

39375 
II 

741111 
37S11 

13375 
32111 
2675 

23625 
11UII 
1481111 

22S11 

87511 
2UII 
17S11 

157S11 
II 
II 

151111 

. 

87511 
HIIII 
17511 

157511 
II 

7UII 
15911 

383125 
919511 
7662S 

6S3625 
18881lll 
11841111 

622511 



Table 1-3 lContUluedl Page 1. llt!talled Worksht..'et of AID Dollar Bu:I'Jd. FOA 

(Dull-us) 

rOTAL ALLOWANCES 82581i1 88495 24997" 262681i1 32"281i1 2"074" 157180 831"5 71735 2985" 3725" 1574775 

IV. Travel' Transportation 
A. Per Diem 

L Domestic 
a. Proj. Dir. 2251i1 2251i1 2251i1 2251i1 225" 2251i1 225" 2251i1 22511 2251i1 2251i1 2475" 

Total Domestic Per D~em 2251i1 225" 2251i1 2251i1 2251i1 2251i1 2259 2259 2251i1 2251i1 2251i1 2475" 

2- International 
a. Proj. Die. 
b. Proj. Consults. 
c. Grad. Stud. Superv. 
d. Proj. Eval. 

63U 

"15435 
iii 

9451i1 
315" 

iii 
iii 

63U 
3151i1 

24255 
II 

63U 
31511 

1111I25 
3151i1 

631111 
31511 

221i1 5 iii 
iii 

63ll1i1 
3151i1 
6615 

iii 

6U" 
315" 

24255 
3151i1 

63"1iI 
315" 

111125 
iii 

6UII 
31511I 
6615 

iii 

631i111 
31511I 
6615 
3151i1 

63U 
31511I 

iii 
iii 

724511 
31511I11I 

127891i1 
9451i1 

Total Internl.- Per Ole.. 2l7J5 126111i1 337115 23625 3151i11i1 161i165 36855 21i1475 161i165 19215 94511 241291i1 

Total Per Die.. 23985 148511 35955 25875 337511 18315 J9U5 22725 18315 21465 117 iii II 2661i141i1 

l-
I 

0\ 

B. Travel 
1. Domestic 

a. Proj. Dir. 
b. Proj. Consults. 
c. Proj. Eval. 

Total Domestic Travel 

21i1U 

"II 
211III11 

2UIiI 
5 iii III 

II 

251i11i1 

21i1U 
511I11 

III 

251111 

2iii iii iii 
5U 

lllllillil 

351111 

2iii iii iii 
51i11i1 

II 

251111 

21i11i11i1 
51111 

iii 

251111 

2iii iii iii 
511" 

UU 

351111 

21i1U 
511III 

II 

251i11i1 

21i11i11i1 
5U 

II 

251i11i1 

2UII 
5U 

11111I11I 

3511I11 

2" U 
5 iii II 

II 

25 ilII 

22""1i1 
5 iii II III 
3111111 

311111i11i1 

2. International 
a. Proj. Die. 
b. Proj. Consults. 
c. Grad. Stud. Superv. 
d. Proj. Eval. 

Total International Travel 

51111111 
III 

li~~~ 
t 

225U 

751111 
25U

•II 
1II111i11i1 

511111111 
2511111 

27511111 
II 

351i1U 

51111111 
251111I 

12511III 
511U 

2511U 

51i111l11 
2511111 

25U. 
III 

32511I11I 

5UII 
25U 
15U

• 
15UIII 

511U 
25"11 

2151i111 
51111111 

4111i11i11i1 

5111111 
251111I 

12511I

• 
2"1iI1iIIiI 

5UIII 
25U 
1511I

• 
1511U 

5111111 
251111I 
151111I 
51111111 

2111111i11i1 

5111111 
25U 

III 
II 

151i11i1 

5751111I 
251111111 

145111111 
15111111I 

24251111 

Total Travel 245U 1251i111 3751111 285U 35 IiIIiI II 175111I 4351i11i1 2251111 175 iii III 2351111I 1II11U 2725 iii III 

C. Transportation 
L CODIIDod It ies 
2. Air Freight 

165U 
II 

276375 
3375 

11145U 
3375 

11111111 
3375 

841511 
3375 

9117511 
3375 

627"1iI 
3375 

6111511 
3375 

528U 
3315 

4117111i1 
3375 

2641111 
3375 

9271125 
331511 

Total Transportation 1651111I 2797511 1111815 114415 81525 94125 66075 64425 56115 <41115 29175 961i1175 

TOTAL TRAVEL , TRANSPORTATION 64985 311111111 1813311I 1688511I 156215 1299411 1486811 U96511 919911I 8911I411 51415 1499315 

v. Exp. Equipment' "aterials 
A. On-Campus • 

1. Staff Office 
2. Staff Orientation 

Total On-Campus Exp. E , " 

III 
III 

III 

lUIII 
5U 

1511I11I 

lIIU 
51i11i1 

151i11i1 

llillillll 
51111I 

1511I11I 

llillillll 
511I11I 

15U 

lIIU 
511I11I 

1511I11I 

111I"11 
511111 

15"" 

UlllII 
5"" 

15"11I 

1II1i11i1 
5U 

15U 

lIIU 
511111 

151i11i1 

11111I11I 
511I11I 

1511I11I 

illllllllllll 
51111i11i1 

1511I11I11I 





Tabl" {-3 (Contlll....,.jl P,,'Ji' 4, DetaHe:I Worksheets of AID Dollar Budget, 

(O:>IIi\rs) 

fDA 

TOTAL PARTICIPANT TRAINING 

X. AlE Constr. , Supervision 

XI. Repayment to CORE for 
Implementation Activities 

TOTAL AID DOLLAR BUDGET 

163199 

533999 

199999 

1319175 

558999 

568999 

9 

2]]72]6 

739759 

391999 

9 

2244698 

916729 

391999 

9 

2578689 

9348]9 

9 

9 

2))9577 

993329 

9 

9 

1957896 

7588]5 

9 

9 

1684218 

4]7835 

9 

9 

1954898 

259695 

9' 

9 

74)117 

96915 

9 

9 

486477 

9 

9 

9 

292556 

5759919 

1793999 

1999911 

17929)47 

H 
I 
00 



Table 1-4 Sumary of Detailed Worksheets for AID tocal CUrrency fludget:. ro,o. 

(DollarsI 

BUDGET ITEM YEAR YEAR 2 YE,\R YEAI! 4 YEAR 5 YEAR 6 YEAR 7 Vr. ...R 8 YEAR 9 YEAR 10 YEAR 11 TOTAL 

I • S"'LAR I ES ....10 !'l"'GES ~ " 0 II 0 0 II 9 0 IJ II lJ 

11. OPERATIOUS 59511li 74)75 1497511 2361511 23811118 1/85011 119;"8 74)75 44625 29750 29750 12)]]15 

III. TR,\VEL AND PER DIEM 30"" 190115 15985 2116; 66660 23740 86785 45320 28140 298111 1132~ 351125 

IV. TRAINING zgllllll II 221l01l 4111111 2411011 UIO 24001l 41101l 2411011 4000 24090 15401101 
H 
I 

\0 
V. EXP. EQUIP. 10 MATERIALS II II 1911011 1701111 150"C 14000 131100 1111011 10""0 811110 60CO 1130!HI 

VI. HOH-EXP. EQUIP. , MAT. I! II 201111" 20"i10 14000 140"0 14000 90e" 6900 8;10" 811CO 115COO 

VI J. I NSTRUCT I orlAL FARK 11039110 38150" II Il 9 0 l! (l 0 9 0 1485400 

VIII. OTHER DIRECT COSTS 1I 122"~ 112211" 922"0 72200 52200 322011 12200 12200 12;20" 12200 422I?Oll 

SUBTOTAL 11864113 4871180 )]7935 391310 429860 2864411 288985 155895 126965 9116;\ 9127C 387399!l 

COtITI~IGENCY (5\1 59320 24354 16897 19566 21493 14322 14449 1795 6348 4588 4564 193695 

5UBTOT ...L 1245720 511434 354832 4111876 451353 3011162 303434 163690 llJH3 96348 '35934 4C67S95 

lIIFLATIOtl (8\ • Cmpd .1 0 4:1915 58ge2 106828 162487 141e57 178116 116874 1134511 96252 111!l71 1125952 

TOTAL ... 10 LOCAL CURRE~ICY DUOGET 1245720 552349 413734 5117G3 613840 441819 48155.:1 280564 246763 19260C 206905 5193547 



Tabl., 1-5 o.et.llli..od \'lolksh".... ts fo'- AID l.ocal CurrCI1<.' Budget, fUll 

(Dollars) 

RUUGI:T ITC~: '(I: ... r. YE,\P. yeAn Y!:,\l: '!:F.1l 5 YEAR Ii ,[AR YEAR 8 ·'EF.R 9 YEAS IC YEAR II TOTAL 

I. SAL,\RlfS A~lD IJAGES 0 0 0 0 u 0 'J 0 ~ 0 0 0 

II. OPERATIOrlS 
A. Housing 

1. Rent 
2- Utilities 
). t~aintenance 

4. Retro Fitting 

45:JCII 
5000 
7;:00 
2509 

56250 
6250 
8750 
3125 

11250!l 
12500 
175011 

62:'J 

180lHlII 
20000 
28000 

8759 

1801100 
20COO 
28000 
100119 

135111111 
150011 
2UOO 

75110 

9011110 
10000 
14Coa 

51l111l 

56250 
6251l 
8752 
3125 

33750 
3750 
5250 
1875 

22500 
251111 
]5011 
12511 

225110 
2500 
]51l1l 
1259 

933750 
1:1375;: 
145251l 

50625 

TOTAL OPCR!\TlOrlS 59500 14375 148750 236751l 2]811UO 178501l 119000 74 ]75 44625 29751l 2975a 12]])75 

11 I. TRAVEL M~D PER D I El1 
A. Travel 

1. Do"'estlc 
a. 
b. 
c. 
d. 

faculty '\dvisor 
Co-Farm Manager 
Co-Librarian 
Team Leader/Pro]. Hngr. 

0 
0 
0 
0 

3911 
153 

0 
699 

61113 
]00 

51l 
600 

600 
)011 
190 
61111 

6110 
)20 
109 
6C9 

6130 
)Ill! 

C 
6911 

lOll 
150 

0 
600 

iJ 
a 
0 

600 

0 
2 
9 

6011 

C 
0 
0 

6011 

0 
0 
0 

6011 

]OOa 
1509 

25:1 
6000 

Total Dornest ic Travel 0 105a 1550 16011 1600 15110 1050 609 6110 6011 609 10750 

2. Interna tional 

H 
I-

a. Dean 
b. Grad. Students (U. S.) 
c. Local Grad. Adv. (U.S.) 
d. Intern. Partici:>ant 

Total International Travel 

9 
0 
0 
0 
0 

II 
0 
0 

50011 
511911 

6 
0 
II 
0 
II 

0 
Q 
0 

"II 

2500 
17500 
175011 

II 
375911 

0 
0 
9 
II 
0 

!l 
27500 
275013 

g 
551il01i 

II 
125011 
12500 

II 
251109 

0 
7590 
7500 

" 151100 

" 7590 
7500 

0 
15009 

2500 
0 
0 
0 

2500 

50011 
72500 
725:10 

51lllC 
155COli 

a Total Travel 0 605& 15511 1600 3911111 151111 56050 25600 156110 156011 HOg 165759 

B. Per Diem 
1. Domestic 

a. 
b. 
c. 
d. 

Team ~eader/Proj. 

FaCUlty Advisor 
r"-FarID Hanager 
Co-~ibrarian 

tlngr. 0 
II 
0 
II 

3780 
1899 

945 
0 

3780 
H89 
1899 

315 

H811 
n8g 
18911 

630 

37811 
H81l 
18911 

II 

)780 
3780 
1893 

0 

3780 
1890 
945 

II 

37811 
0 
0 
0 

3786 
iI 
II 
0 

3]811 
Il 
0 
C 

3780 
9 
g 
:; 

378011 
189911 
9459 

945 

Total Domestic Per Diem 0 6615 9765 10080 9459 9450 5615 3780 3780 37811 378!l 67095 

2. International 
a. 
b. 
c. 

Dean 
Grad. 
~ocal 

Students 
Grad. Advisor 

l) 

'1 

!l 

II 
0 
C 

0 
Il 
0 

0 
0 
0 

!l 
672!l 
6720 

1440 
0 

" 
il 

10560 
10563 

"4800 
4811" 

!l 
28811 
2889 

"288(; 
288" 

1440 
;) 

0 

281;10 
27e40 
2784C 

Total Internl. ':'ravel " C 0 II 13440 14411 21120 9600 5760 5760 1440 58560 
Tara I Per Diem 0 6615 9765 1111180 22890 10890 27735 13380 9541l 954C 5220 125655 

C. R'R Travel " ])411 1670 6680 1670 83511 Q 3340 0 1670 0 26720 
D. ;'Iedical Evacuations 311011 31100 300G 30011 31111:1 3000 30110 3300 301:0 3110B 30110 3300li 



Table 1-5 (Continued) paqe 2: Detailed ibrltsheets for AID Local currency Budget. fOP. 

(Dollars) 

TOT ... l. TR... VI:l. AlIO PER OII:t1 lllAO 19Q05 159B5 2136:1 66660 237411 967B5 4532C 2B1411 29BIO 1132C 351125 

IV. TRAI II IlIC 
.\ . I:nglish l.anguage 
B. In-Service Training/Plan. 

2:13111l 
II 

II 
II 

21101111 
201111 

II 
41111lJ 

2011111l 
49 fill 

9 
U90 

211IlCO 
411011 

Il 
40011 

21l01l9 
41100 

a 
411110 

23000 
41l0:J 

12!l1l1l0 
341l0:: 

TOT ... l. TR,\ltlll:C 2110011 9 221101l 41!l!Q 2411110 nco 2411110 41100 Hllllll 4P"!l 24000 lS4:1CCl 

V. EXP. EQU I PI1Et!T .... Off ice 
l. supplies 
2. Equipment 

, /1ATERIAl.S 

II 
0 

0 
II 

6111111 
Bllllll 

5111111 
7 I! 118 

SllllII 
6000 

401111 
61011 

491l1l 
5001l 

31l1l11 
511110 

301111 
41100 

20CO 
4COO 

11100 
30CO 

33000 
4BC911 

Total Office Exp. E: • 11 0 II 1401111 12CIIII 1101111 10000 '"01l BIIOII 7:1l10 60011 4000 B1COll 

H 
I ..... ..... 

B. Instructional Far.. 
c. Training 

TOT ... l. EXP. ECUIP. • 11ATE:RIAl.S 

0 
II 

0 

8 
II 

II 

4BlI0 
1001l 

191HI II 

401111 
1:1110 

1711110 

30111 
l11U 

151100 

311111 
lOCO 

14111111 

311011 
lllllll 

131l1l0 

211110 
10011 

1111011 

20110 
10lle 

10eOO 

UC:ll 
10110 

81100 

lllllll 
1001l 

611CO 

230110 
90011 

113CIIO 

VI. tlOll-EXP. ECUIP • 
A. Equipment 
B. lIaterials 

• MATERIAl.S 
II 
!l 

0 
0 

151111:1 
51l111l 

15eoe 
5111llJ 

1001111 
41l1l1lJ 

IIJOIlO 
411011 

10CIl0 
40110 

5000 
40011 

50011 
31l1l11 

5e:1I1 
3POII 

51100 
30110 

BOOllO 
35!l!l0 

TOTAl. tIOH-EXP. E • H 0 II 200lJO 2!l001l lU~e 14!J00 14000 'OIlO BllOll BllOll eOOll 115::0(' 

VII. ItISTRUCTIOtIAl. FARM .,. A • E Design 
B. Establishment Costs 
C. Perltr.eter Fencinq 
D. On-Far~ Hater Distr. 
E. '·;ater System to Far., 
F. Cro!' Sci. Field Lab./Equip. 
C. Livestock Field Lab./Eouip. 
II. Poultry Field Lab./Equip. 
I. Far'" Sho£, 

4II11lJO 
2650111l 
1051le" 
14lJllOlJ 
553900 

0 
II 
II 
II 

0 
Il 

"II 
II 

179300 
1395110 

274Qll 
35311C 

0 
9 
11 
Q 

" 0 
II 
II 
J 

9 
II 
0 
9 
II 
0 
Q 
9 
II 

0 
Il 
0 
I: 
II 
0 
~ 

" Q 

0 
9 
0 
0 
'J 
II 
0 
II 
l! 

l! 
e 
II 
J 
:I 
0 
!.' 
II 
'J 

l' 
!l 
0 
0 
0 
C 
(l 

A 
II 

9 
i! 
!l 
II 
(1 

0 
:J 
,) 

C 

"0 
::: 
J 
J 
0 
:! 
II 
J 

C 
J 
'1 
(l 

a 
!J 
() 

400CC 
26511!l0 
lC5!JDt' 
14:1(10(1 
553!lOC 
179B~ 

1395JO 
274e" 
353::\1 

TOTAL I~STRUCTIONAL F"'RM 1103900 3815011 II II 8 (l II 'J C J C 14B540:: 

VIII • CTI!ER DIRECT COSTS 
A. Instr. Far'" Recurring 
B. l.ocal Core Support 

Costs II 

" 
II 

12211D 
IlllJO(lO 

122110 
8CCCO 
122110 

6CO~O 

12200 
40111111 
122110 

2110011 
122Cl! 

'J 
12~IIO 

OJ 
122110 

II 
122!:0 

~ 

122'J!l 
31:~'J("l 

122(11:'1 

TOTAL OTH~R UIRI:CT COSTS C 122111: 1122(:(1 922011 722::0 522110 322CO 122"0 12200 122C{; 12 2~~ J 422~I(lr 

~ ...., 
".-

TOTAL .\10 LOC.\L CIJRREt:CY :lU['CET llB64110 4a71180 337935 39131'J 429"63 28644n 268985 155895 125965 ')176:1 9127:! 337~t):.:r 



Table 1-6 SlmMry of Detailed IolJdcsheets a 
(Dollarsl 

Y.AIC aD}et 

H 
I 
~ 
N 

BUDGET ITEM 

I. SALARIES AlID I~AGES 

11. OPERATIONS 

III. TRAVEL "'10 PER DIEM 

Subtotal 

Contingency (5\1 

Subtotal 

Inflation (8\ , ClIIpcI.1 

Subtotal 

YEAR 1 

II 

II 

0 

II 

fJ 

9 

II 

0 

YEAR 2 

4115110 

II 

1211711 

52578 

2629 

55199 

4416 

59614 

YEAR 3 

47511011 

17401111 

216911 

6706911 

33535 

794225 

1169111 

821126 

YEAR 4 

48251111 

25201111 

215411 

7561149 

37802 

793842 

206399 

11'00241 

YEAR 5 

527511I 

2781111I 

271111 

8326111 

41631 

874241 

314727 

1188967 

YEAR 6 

71251111 

~84l10l1 

375411 

111 5411 411 

52792 

1106742 

519062 

1625804 

YEAR 7 

8235110 

321lllllll 

464411 

1189940 

59497 

1249437 

733420 

1982857 

YEAR 8 

9345~1I 

34101111 

69480 

134491!1I 

67249 

lH2229 

1008332 

2420561 

YEAR 9 

10455011 

34 7lI1I11 

811688 

147318. 

13659 

1546839 

1316360 

2863199 

YEAR 111 

11565011 

343l1l111 

892110 

158871111 

79435 

1668135 

1666467 

33346Cl2 

YEAR 11 

12675118 

3490011 

92320 

179882. 

85441 

1794161 

2379548 

3873809 

TOTAL 

746551111 

27118111111 

49811711 

10671570 

533579 

11205149 

H65G31 

19170730 

IV. FACILITIES DEVELDPHElIT 124300"0 9 0 0 iI !J 'J 0 Il iI ,] l24CilOCl!l 

TOTAL YARG LOCAL BUDGET 12411001111 59614 821126 10011241 1188967 16258:14 1982057 2420561 2863199 33346112 3873809 31 570780 



Table 1-7 Detailed lobrksheets tor YAIC local CUrrency Budget. FOP. 

(DollarsI 

OUoGET ITEM YEAR 1 YEA!l 2 YEAR 3 ':'EAI: ~ YEAR 5 YE... r. 6 YeA!l 7 YEAIl 8 YEAP. 9 YCAR lC YEP.I: 11 TCT"'L 

I- SALARIES AND "AGCS 
A. Faculty Building 

1. Dean. fO .... 1.0 FTE 
2. FaCulty Members, 5-20 FTE 
l. Librarian. 1.0 fTC 
4. Adm. .:\sst. •• Fiscal, 1 f':'E 
5. Adm. Asst.., Pers., 1 FTE 
6. Purchasing Agent, 1 FTC 
7. suag./fin. Analyst, 1 FTC 
8. Sec./typist. 3.0 FTE 
9. Translator, 1.0 FTC 

U. Janitor, 2.0 FT£ 
11. Bldg. l1aint. Pees., 1 FTE 
12. Groundskeeper, 1 FTC 

(I 

0 
0 
0 
II 
9 
0 
0 
0 
II 
0 
II 

H::Iil9 
C 
9 
0 
0 
9 
l! 
9 
l! 
II 
0 
II 

489ill) 
II 
0 

2311110 
23000 
14900 
200011 
51000 
22001: 
130011 
201100 

Il 

4809(J 
II 
0 

23001l 
2311119 
141100 
200011 
510911 
22029 
13000 
2111100 

75l!0 

48B!!0 
B 

27::1CO 
230911 
13000 
14''''0 
211UO 
Sl090 
22l!Ill: 
130011 
29111111 

75119 

499£0 
1850CO 

271100 
230CO 
23000 
140011 
2:l00'J 
51000 
2200B 
130110 
2liO:l0 

751l1l 

4BIIIIII 
2960llC 

2711110 
23000 
23Clle 
14000 
2011011 
510110 
22000 
130110 
21111011 

75l1l11 

4BOII::J 
41l71)00 

27000 
~3(J1l9 

230ge 
140110 
2011011 
511109 
22000 
13000 
2::J01lC 

7511" 

4BOC9 
51BOOO 

27:1CII 
231ll!9 
230CO 
1411911 
201199 
510110 
22000 
1300C 
20900 

75110 

48000 
629901: 

27:100 
23000 
231l!:l::J 
14000 
200110 
51000 
22:1011 
130Ce 
2l!\!Oll 

7503 

480(H) 
HIIIlOO 

27l!CO 
2300~ 

23COll 
HIlOO 
2::J1l00 
51Ceil 
2200C 
13COO 
201100 

75011 

456(;(JC 
27750l!'J 

1890CII 
2~'iCOa 

2::1nOC 
126"00 
laC~~'': 

459CI:J 
1930":: 
117009 
18l!00ll 

6COOO 

Tota 1 fac. Bldg. Sal. • liages 0 14900 2HOOII 2415119 26115110 45350il 564500 6755110 786500 897500 11.10B5CC 5154::1"" 

H 
I ..... 

W 

e. Instructional Fara 
1. ~anage[, 1.0 FTE 
2. Senior lIechanic, 1 FTf: 
1. '1aint. r!an, Bldgs., 1 FTf: 
4. t~aint. rtan, Grnds., 1 FTf: 
5. Drivers, 4.0 FTC 
6. Janitor, 1.0 tOTE: 
7. Guards, 2.0 FTC 

0 
9 
0 
0 
II 
0 
Il 

1651:0 
Il 
II 
0 
II 
II 
0 

331l"" 
1600:1 
20llAil 
17500 
46000 

6500 
12000 

3311011 
161ll!1l 
200011 
17500 
461!1I0 

65110 
12000 

33009 
168I!B 
2:lllll0 
1751;(1 
46000 

651111 
12000 

nooll 
161100 
200011 
175CO 
46001l 

650" 
12000 

nooll 
16000 
211COO 
175l!0 
46Clll! 

6500 
12000 

33600 
• 16009 

20000 
17590 
461l::0 

65CO 
12090 

33COO 
161lGl! 
2001111 
17500 
460110 

6500 
120::0 

31:100 
1611l!0 
200::0 
175l!0 
46001l 

650!J 
120'J0 

31COO 
16001.1 
2CCCO 
17~01l 

46::::0 
6500 

1201111 

31 15Cll 
1441l0::l 
180C JO 
1575~0 

414~~~ 

585:::0 
lC:I:!:::: 

Total Instr. Far~ Sal. • Wag ..s 0 16500 151000 15111011 15111110 151000 1510110 15100a 151000 15h)00 151000 l)75~OC 

c. Technlr.lans 
1. Anir.1a~ Tech •• 1.0 ~E 

2. Field Crop ':'ech., 1 FT~ 

1. lIorticu'ture Tech., 1 FTE 
4. !'oultry .... ech. , 1 fTE 
5. Food Sci. Tech., 1 FTE 
6. Agnc. :--!edie T..ch. , 1 rTf: 

0 
0 
0 
lJ 
0 
0 

!! 
0 
D 
g 
II 
0 

160eo 
18000 
18000 
18000 
18900 

0 

18000 
laDeg 
18000 
181.'09 
18000 

" 

IBOOII 
13CCO 
18000 
18000 
! sceo 
lelJllO 

18COO 
180CC 
180UO 
181lCl! 
lS::0\! 
180110 

1300e 
lS0:l0 
1801:0 
lSDCD 
180::JO 
180IJD 

18(;00 
18CO:! 
lSIlOO 
180011 
18300 
181:00 

180110 
13000 
180011 
leCOO 
Isc;:e 
lSCC!J 

HCiOO 
leOOO 
10::CO 
180110 
1eO'J1J 
leOCIJ 

16';00 
180:JII 
1811l'Cl 
l11!J!JO 
lSC~~ 

180::JC 

162:','" 
1620::JU 
162C::JC 
162000 
162!Je'J 
126'::1l0 

Total Tech. Sal. • Ilages 0 D 900CO 91JIJIlO 1081J00 11lSUOO 1::1!01:0 IGalJOO It;3::JCC lU90C~ 10SIl::0 ')16000 

TOTAL SALAIlICS .. tID ~·:AG[S 0 40500 475CCO 492500 527590 712500 en50!! 914500 1045500 11565';0 126751111 7465500 

II. OPERATIOt'S 
A. Faculty Suildings 

1. Utilitlcs 
2. Corwnunications 
1. "':a i n tenance • Repair 
4. Printing 

6 
i! 
0 
U 

Il 
0 
0 
0 

5:1(01) 
4C!!O!J 

{' 

150Ca 

501100 
400CO 
201100 
250r.O 

51l0CO 
4!Jl!1'11 
23::J(la 
10llCO 

500CO 
4''''1'0 
2r.00C 
lOOttO 

501l11:J 
~c;;:~c 

20COO 
3(1060 

59000 
4C(!00 
2UOO(! 
3COOO 

5:l O::J 0 
400!JO 
20ilO'J 
3(!000 

501Ju(1 
40CCHl 
2:JC'l!:i 
lil!JOO 

soon 
4(!Cl1l' 
2roOC:J 
3000:l 

';~=l1l]O 

1Gl·('~O 

16~~:l':' 

250llCO 

Tota 1 rac. 'lldgs. Oncratio:'ls r 1115(1(:0 135:)(10 H(lr!:(1 1":3'~~C 14000(1 14::~CC l·Hj~,~Q 1'; :lr,\:,: 14::~::: 12~'::' 

"\ 

B. Venicles and Tracto,s 
l. Gas. .!o Petro. products 
2. Insurance , Licp.nscs 

~I ,. l! 
(' 

A;:Or.\: 
4l'O!J 

GSQ~r: 

G!1!'!' 
';5"l'l~ 

.;r~·(1 

650!::: 
6ClP,0 

'i5COC 
'5(1(':1 

G5:!C!J 
of!C!!: 

1i511C'J 
G""n 

65CC:~ 

6i"~::J 

65::,.:1 
c·.:t·:r 

5<;," .
51:-'" . 

~, 
~-

-'" 



1D.>llarsl 

l. Sp,]ce Parts' Tires 
4. Outside Services 

il 
II 

0 
0 

211Dll 
IOllA 

lOOD 
lOCO 

4000 
Illllll 

5009 
11100 

601111 
1000 

1110D 
IAOO 

BIIlIll 
1000 

91111D 
1000 

1001i1l 
lllOO 

S4DOO 
9000 

Total V~h. , Trac. Operatlons ~ 0 41~1l1l 1S110O 16000 nOllO 780CII 7911011 BOOllll 810111l 8Z0Cll 615000 

C. los tr. F~(m ~ Motorpool 
1- Road , Y3td "3intenance 
2- Rldqs. , Shop Renovation 
1. Exterior Lighting 
4. necucclnq Costs 

0 
0 
0 
II 

0 
0 
II 
9 

20110~ 

0 
ZOOIl 

9 

2001111 
II 

2111111 
2110011 

2001'0 
II 

lO1i1l 
411000 

21111011 
sello 
2090 

61100ll 

200110 
II 

20011 
BIIIl@O 

2110Dll 
0 

20011 
11I1I01l0 

20000 
SOIlIl 
2110D 

IBllBOIl 

ZIlOIlO 
0 

2000 
IllOll811 

211111111 
5000 
2000 

IllBOIlO 

1001l01J 
15099 
18DllO 

60i!1l1l0 

Total Instc. fm. , Plt ..!'I. Oper 0 B 22000 420011 6211011 87000 1112111111 122B~0 1271100 122000 12711011 81 lOCO 

TOT~L OPERATIOPIS COSTS II 0 1740110 25281111 2780011 l0411l11l l20ll011 HlllOll J4 70811 341001 3490110 27080110 

III. TRAVEL AIIU PER DIEtl .... Travel 
1- DomestiC 

a. O~.!n 

b. farED: M.1naqer 
c. l.ibrarlan 
d. Facul ty 11e_bers 
8. Technicians 
f- ESL Specialist 

Total Domestic Travel 

9 
II 
0 
II

•II 
II 

1Il11 
ISO 

0 
0 
II 
0 

4511 

600 
lilA 
leo 

0 
1500 

0 
25110 

6011 
lC. 
100 

II 
151111 

9 
25110 

6llll 
lllll 
IU 

0 
18011 

l(lll 
3100 

600 
lOll 
100 

42011 
180' 

lOll 
73110 

6011 
lOll 
lOll 

4200 
180' 

llill 
7l~1l 

6011 
lOO 
100 

1118011 
1800 

lOll 
119lJII 

60B 
llill 
11111 

118110 
181111 
10. 

169110 

6011 
lOll 
lOll 

1561111 
lUll 

lllll 
1871111 

611B 
100 
IlIO 

174111 
1880 
11. 

205011 

57110 
2850 

9011 
G6000 
156011 

2100 
91150 

Z. tntern!., ("'rab Blocl II 'Hilli OAO 15.0 1U8 0 B90~ l51111 ))01 ))11. II 4)llll 

H 
I 

Total Travel • 9551 721111 60110 11110 111111 162119 174111 20200 2211110 2.500 1364511 .... 
~ 

R. Per Oi"", 
1- Domestic 

a. Dean. 39 days 
b. fdUIl t1anaqer. 18 day. 
c. Librarian, 6 day. 
d. fae. nembrs., 11 . 5-21.. Techn 1 C i ans. 18 . 4-6 
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PREFACE
 

In October, 1981, representatives of the University of Sana'a 
suggested that a study should be made to determine the attributes of a 
demonstration and research farm for the proposed Faculty of Agriculture.
The committee designated to design the faculty concurred. CIO/USAIO 
was asked to provi de the experti se from CIO un ive rs ities for this task 
since the Land Grant University system of the United States bears similarity 
to the model suggested by the Faculty Design Committee. 

Core/OSU provided the following individuals for the project: 
Dr. James Vomoci1 i Professor of Soil Science and Extension 

Specialist, Oregon State University - Team Leader, with expertise in Soil 
Physics and Irrigation. . 

Dr. LeRoy Daugherty i Professor of Agronomy, New Mexi co State 
University, with expertise in Crops and Soils. 

Mr. John Leffel; Professor of· Animal Science and Agronomy and 
Extension Specialist, Oregon State University, with expertise in Animal 
Science, Pasture Management, and Range Management.

The study team consulted officers of the University of Sana'a, the 
YARG Ministry of Agriculture and Fisheries (MAF), the YARG National Water 
and Sewage Authority, Food and Agriculture Organization of the United 
Nations, the World Bank, and representatives of various consulting firms 
with offices in Sana'a. . 

The team toured Y.A.R. to familiarize themselves with the agricultural 
industry and food systems of the nation. Research and extension sites of 
MAF at Dhamar, Yarim, Taiz, Jaruba, and Surdud were visited•. The Ibb 
Secondary Agricultural Institute (MAF/MOE) was also visited. CID/USAID is 
involved as a cooperator in the acti~ities at the Jaruba Horticultural 
Station and the Ibb Secondary Agricultural Institute. With this background, 
the team deliberated upon a plethora of alternatives and devised the sugges
tions contained in this report. 

<'; 
( 

/ 
1; 



ii 

EXECUTIVE SUMMARY 

University of Sana' a Demonstration Farm Plan 

A CID/USAIO study team was brought to Sana'a for one month on TOY and 
given the charge of developing a proposal for a demonstration fann facil
ity to be used by the proposed Faculty of Agriculture at the University 
of Sanala. The plan evolved was to contain sufficient detail and be 
sufficiently speci fic to become the basis for a proposal to be submitted 
for funding. 

The modus operandi of the study team was to consult with national, 
local and university authorities, representatives of the World Bank, and 
various consultants worlking in YAR province. The team made an analysis 
of thei r findings and on the basis of this analysis, developed this pl an. 

The needs of the faculty and future students of the Facul ty of 
Agri culture at the Uni verstty of Sana I a were a prime consi derati on. Of 
principle concern was the development of an appropriate sized facility to 
accomodate a sufficient range of interests to meet the needs of a faculty 
charged with the responsibility of training the future agri cultural 
leaders for YAR. The procedure has two long-tenn approaches: 

First, it was our intention to seek the appropriate level of tech
nology, to put the emphasis on the future, not the past. The significance 
of the level of technology was demonstrated to us by many references 
to the current and pending shortage of agri cultural 1abor in the food 
system of this nation. The second principle was to guarantee an adequate 
level of flexibility in the use of land and water resources J and the need 
for physical arrangements tJ best meet the needs of students, the needs of 
the'Province of Sanala from the point of view of agricultural extension, 
and the needs of the future faculty with regards to their activities in 
research. 

The availability of land and water were important factors in genera
ting the attributes of the final system. Land is scarce and expensive. 
A special effort was made to detennine the possibilities of developing 
an on-campus, rather than an off-campus, farm. Also, it would be desirable 
to accomodate students with a minimum of transport. There are some concerns 
about the prospect of water development on the farm site. Alternative 
proposals and projections which could guarantee the university farm a 
sufficient quantity, sufficient dependability and long-term security of 
water supply were appraised. 

A projected enrollment of about 800 students in agriculture would 
require a faculty of about 80 scientists. Twenty-one hectares of land 
suitably apportioned for teaching and research among the various disciplines 
in agriculture should suffice. 

i i 
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Given sufficient water (at least 14 literS per second). one possible 
pattern of land use would be to assign approximately 3.0 hectares for use 
in demonstration plots and trials with agroeconomic crops, cereals, pulses, 
forages, oil seed, and fiber crops. An allocation of 5.3 hectares of land 
would be available for horticultural crops. The horticultural activities 
to be consi de red woul d incl ude fruits, vegetables, and forestry and 1and
scaping. Approximately 11.0 hectares of land would be available for animal 
husbandry work with sheep, goats, cattle and poultry. An additional 0.7 
hectare of land could be used for student and faculty activities in soil 
and water managerrent, for trials and demonstrations in tillage and irrigation 
rret:,ods. Approximately 1.0 hectare would be allocated for buildings, prin
cipal roads, ponds, yards, etc. Less available water would meal' a propor
tionally smaller farm and a different distribution of land (see Table 4-1). 

In the horticultural section, it was considered appropriate to partition 
the area three ways, establishing a zone for fruit invol ving approximately 
ten di fferent kinds of trees, a vegetable section with about 30 di fferent 
species of shade trees, fi re wood trees, ornamentals, flowers, shrubs and 
turf. 

The livestock section would be comprised of a flock of sheep of approxi
mately 25 ewes, 15 goats involving both dairy and meat, and a cattle herd of 
about 8 mil k cows. The poul try f1 ock shoul d have both egg and meat produc
tion using a flock of 250 layers and 250 broi'lers. 

The teaching to be undertaken in the liv~stock section would involve 
breeding trials and effort on production efficiency and animal nutrition. 
Close cooperation with the MAF veterinarian service should be developed. 
The ani rna 1 science secti on shoul d provi de opportuni ties for the students 
to make observations on pasture management and utilization with emphasis 
on labor-saving methods. Some range management demonstrations should be 
arranged on leased land, if available adjacent to the university campus. 

Some land within the agronomic and horticultural plots as well as 
outside of those plots should be used for soil management and irrigation 
demonstrations. Demonstrations in tillage, tillage intensity, depth, and 
equi pment are recommended. There shoul d be demonstrati ons and tri al s in 
i rri gation engineering to compare flood, rill, basin, furrow, drip, 
sprinkler, etc. The stuclr~nts shoul d also "ave some opportunity to work 
with irrigation plumbing: pumps, valves, pipes, siphon tubes, open ditches, 
drop structures, flumes, weirs and so forth. The student should have some 
exposure to irrigation requi,-ements of crops and to irrigation efficiency 
with an overall strong emphasis on energy and resource conservation. 

For the benefit of the students, for extension activities, and for 
research activities by the faculty, the farm facilities should include the 
following bui 1dings: 

i i ; 
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(a) Crops laboratory building and offices 
(b) Shop and equipment barn 
(c) Livestock barn and handling facility 
(d) Paultry building 
(e) Feed storage buil ding 
(f) Completely equipped weather station 
(g) Two pump houses 
(h) Water impoundment 

It would be most appropriate if the facility could retain planning 
flexibility to be usee: for future research needs. This proposal needs 
strong support from the administration, faculty and from other faculties 
in the University. Looking toward the future, we would visualize the 
need for additional facilities - perhaps at Mabar, Dhamar, orO Yarim and 
possibly a development at the Sana'a airport. 

At the airport, use of chlorinated stabilized effluent may be con
sidered. This should be an inexpensive source of water but it must be 
used with care. 

Below is a Summary of the Budget. Cost estimates are given by 
category. Details on budget items can be found in the AppendiX. 

Proposed University Demonstration Farm Cost Estimate Summary 

Water Sy.stem to Fann - $ 457,8iiO 

On-Fann Water Distribution System 112,200 

Irrigation Equipment 42,900 

Irrigation Measurement ~quipment 34,720 

Office and Crop Science Building Equipment 217,950 

Livestock Center and Feed Building, Equipli~Jnt 192,100 

Poultry Building and Equipment 25,400 

Fann Shop 58,310 

General Fann Machinery and Equipment 125,175 

Perimeter Fencing 85,000 

Establishment Cost 215,000 

TOTAL COST IN U.S. DOLLARS 1,566,555 
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1. PURPOSE OF STUDY 

] .1 Back ground 

Agriculture is the most important production economic sector in the 
Yemen Arab Republic. According to the World Bank (1979), agriculture 
accounts for approximately 40 percent of the gross domestic product (GOP). 
Agricultural practices are undergoing major changes. After centuries of 
subsistence fanning through the efficient utiHzation of a meager resourcp. 
base and employment of traditional cultivation techniques, fanners are now 
faced with new markets, labor shortages, high wages, relatively easy access 
to capital, and changing consumer tastes. These changes offer new oppor
tunities for agricultural development, especially with respect to the high
vulue crops and livestock. 

Table 1-1 shows the relative importance of agriculture to the Yemeni 
worker. Table 1-2 shows the importance of agriculture to the gross domer~ic 
product. The role of agriculture is changing. Much of the change is due to 
the dynamics of other sectors, to emigration of rural labor, and to structural 
changes within agriculture itself. The relative share of the GOP for a!-1ri
culture has fallen from an estilnated 53 percent in the years 1969 and 1970 
to a 1979 level of 40 percent. These changes do not reflect a stagnation or 
even a decline in the agricultural output. In the first half of the 1970's 
agr'cultural production increased by approximately 50 percent even though
the labor force employed in agriculture declined significantly during the 
same period. Much of the change can be attributed to an improvement in 
weather conditions and in a shift from traditional subsistence farming to 
the production of hi gh-val uecl cash crops. An increased use of modern 
inputs such as improved seeds, fertilizers, and pesticides caused the yields 
of some crops to rise. In some areas there have been substantial investments 
in irrigation. Increased use of female labor and mechanization partially
compensated for the emigration of male labor from rural areas to other 
countries such as Saudi Arabia. These changes were further stimulated by
a generally favorable economi c cl imate with rising fann pri ces reflecting
increased de~and. The government is also providing increased institutional 
support. Agriculture is adapting quickly to the chan~ing structure of the 
economy.

Commodities grown in the Y~men Arab Republic are significantly more 
expensive than imports and comparable commodities on the world market 
even though quite often the Yemeni products are lower in quality (Pratt, 
1976). Substantial advances will need to be made in increasing yields 
coupled with decreasing production costs if local goods are to retail at 
realistic prices while maintaining returns for fanners. Currently, local 
commodities are becoming increasingly vulnprable to foreign competition 
an internal markets. 

Even though there are substantial physical constraints, the present 
law level of agricultural productivity suggests potential for development 
even with limited and erratic rainfall. The World Bank (1979) considers 
significant increases in crop yields possible. Better techniques in 
animal husbandry and animal health care will mast likley increase weight 
gains of animals and increase milk production. 
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Table 1-1: Percentages of tLa 1,127,572 economically active Yemeni engaged 
in various occupations in 1975. (CPO, 1981) 

Employment Area Percent 

Agricul ture 73.6 

Mining 0.1 

Manufacturing 3.0 

El ectrici ty 0.1 

Construction 4.7 

Trade 6.1 

Transport 2.2 

Finance 0.2 

Sod a1 Servi ces 7.6 

Not Stated 2.4 

TOTAL 100.0 

T-?
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Table 1-2: Comparison of agricultural and total industrial output for 
YAR in 1979-80. (COP, 1981) 

Total 
Agriculture Industrial 

(million YR) 

Gross output at
producer pri ces 4024 13,591 

Gross domestic product 
at market pri ces 3458 8,721 

Net domesti c product 
at ma rket pri ces 3416 8,442 

1- 3
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In planning for increases in agricultural production through the 
introduction and development of new techniques, it must be kept in mind 
that the existing systems of agriculture have evolved through more than 
3,000 years of experience. Suggestions for change should be carefully 
considered. It should be noted that there have been rapid changes in 
resource availability and in the relative prices for products. Many, if 
not most, of the existing farm systems have not suffi ciently adjusted to 
new technol ogi cal opportunities. Many of these new opportuniti es ha,.,e 
not been suffi ciently demonstrated to the fanll!rs. 

In order to meet the changing needs of a developing agriculture, the 
Yemeni people must be better educated. According to the Central Planning 
Office (CPO, 1981), the literacy rate in Yemen is very low (see Table 1-3). 
There is a serious shortage of trained professionals and technicians 
~~quired to staff the new agricultural institutions and provide needed 
services. In infonnation compiled by the World Bank (1979), the Ministry . 
of Agri cul ture and Fisheries (MAF) , in 1976, had only 72 uni versity-trained 
agricultural specialists, which included veterinarians, and 219 agricultural 
technicians. There was a projected need for 288 professionals and 876 
technicians by 1981, or four times the 1976 complement. This additional 
staff coul d not be provi ded each suffi cient speed by present educational 
arrangements. Rapi d increases must be made in the output of uni vers iti es 
and other training institutes. Unless this is accomplished, the manpower 
in agricultural administrations and agricultural public institutions will 
be in short supply. Table 1-4 shows the estimated requirements for 
uni versity-trained people in the agricultural sector from 1977 to 1981. 
It also shows the projected supply of university graduates during tlie 
same period and the projected shortfall. Table 1-5 and 1-6 show the edu
cational structure and the number of students in Yemen from the primary 
level thrlJugh the university level. Table 1-7 shows the number of students 
on grants in other countries in various specializations. . 

The University of Sana' a is the only institution of higher learning in 
tile Yemen Arab Republic. It was established in 1970. It was opened with 
an enrollment of 61 students and a staff of 15 in three colleges: law, 
science, and arts (Nyrop et al., 1977). It has since added faculties of 
commerce and education. It has been detennined that there is a critical 
need for the development of a Faculty of Agriculture at the University of 
Sana'a (Aulaqui et al., 1981). When established, the Faculty of Agriculture 
will provide YARG with the technological, scientific, and academic resource 
base for development of research programs to meet the needs of the Yemeni 
fanrers, to increase agricultural production, to make more efficient use of 
Yemeni soil and water resources and a curriculum and teaching program to 
rr~et the needs of academically qualified Yemeni students interested in 
pursuing a career in agriculture. Initially, the Faculty of Agriculture 
vlill most likely orovide program specialization in four departments: 
(a) animal production, (b) plant production, (c) soil, irrigation and 
meChanization, and (d) agricultural economics (fann management, marketing, 
cooperatives, extension and vocational agriculture). 

1-4
 



Table 1-3: Education status (1975) for the Yemeni population over 10 years of age. (CPO, 1981) 

Read Read & Not 
Illiterate Only Write Primary Preparatory Secondary University Stated Total 

..... 
I 

U1 

65.0 

97.3 

10.8 

0.7 

21.6 

1.3 

1.0 

0.1 

Percent 

H~le 

0.6 

Fe.ale 

0.1 

0.4 

0.03 . 

.. 

0.2 

0.02 

0.4 

0.02 

100 

100 

U1 
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Table 1-4:	 Estimated number of university trained people for agriculture 
compared to estimated need for the four-year period 1977-1980 
(World Bank, 1979). 

Specil ization	 Estimated Estimated Deficit 
need	 supply 

Crops 16 5 11 

Livestock 15 4 11 

Fisheries 27 5 22 

Forestry 10 10 

Hort; cul ture 19 4 15 

Plant Protection 23 9 14 

Ag S:atistics 26 26 

Extension 27 3 24 

Mechanization 8 8 

General 24 100 +76 

Irrigation Eng. 15 2 13 

Veterinary 25 25 

I-6
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Table 1-5: Distribution of pre-university students in 1979/80 (CPO, 1981). 

Students 
Type School Female Male Total Classrooms Schools 

Primary 41,707 293,542 335,249 9,650 2,543 

Preparatory 2,795 17,969 20,764 655 197 

Secondary 1,046 7,183 8,229 249 55 

Technical 
Secof"ldary 1 355 356 16 2 

TOTAl 45,549 319,049 364.598 10.570 2.797 

1-7 
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Table 1-6: Students and faculty at the University of Sana'a during 
1979/1980 (CPO, 1981). 

Students 
Year 

Faculty 1 2 3 4 Total Staff 

Commerce & 
Economi~s 616 322 231 205 1,374 25 

Law 513 155 108 136 912 17 

Arts 546 164 81 47 838 60 

Science 272 46 24 14 356 67 

~ducat;on 284 183 142 131 740 12 

Total 2,231 870 586 533 4,220 181 
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Table 1-7: Students on grants in foreign countries in various speciali
zations during 1979/80 (CPO, 1982) 

Country Tech. Educ. 

Speciality 

Com. Vet. Agr. Sci. Pharo Eng. Med. 

Egypt 

Iraq 

Syria 

Libya 

Kuwait 

13 

43 

• 

29 

6 

.5 

7 

10 

• 

18 

33 

59 

4 

14 

10 

12 

2 

2 

7 

17 

39 

3 

1 

15 

4 

2 

2 

Sudan 

Saudi Arabia 

U. of Beirut 

China 

Romania 

Paki stan 

1 

• 

• 

• 

6 

• 

6 

• 

9 

8 

4 

18 

61 

62 

4 

2 

39 

4 

37 

Total 13 44 35 34 131 36 33 228 64 

I·9
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!ot: is presumed that the agricultural program will begin with 30· 
entering students. It is hoped that after approximately 15 years, 
as many as 150 students would enter the program each year. A general 
program ;s planned which would allow students tn enter any area of 
specialization after four years. 

Professional agriculturalists trained in extension techniques are 
probably the most criti cal need. The Yemeni fanners are hi ghly indus
trious and skillful in their traditional ways of cultivating crops and 
caring for livestock. However, they are not knowledgeable or experienced 
in modern agricultural practices. Even when new techniques are success
fully demonstrated, the farmers are not always ready to take the risks 
involved in the adoption of new practices. To move from subsistence 
agricultural systems to a markp.t-oriented system based on cash crops, 
continuing extension guidance will be necessary. 
1. 2 Purpose 

The University of Sana'a administration has determined that a 
Demonstration Fann should be designed to serve the Faculty of Agriculture. 
A design team from the Consortium for International Development (CIO) was 
designated to plan the demonstration fa"". The farm should be mainly for 
d~liOnstration of existing technology. It will serve research needs of the 
Faculty of Agriculture. 
1. 3 Objecti ves 

The Demonstration Farm could be located on the new campus of the 
University of Sana'a at the intersection of Ring Road and Wadi Ohar 
Road. Up to 25 hectares should be available for the farm. The fam 
should serve the needs of the disciplines planned for the Faculty of 
Agriculture: agronomy, horticulture, irrigation and mechanization, and 
a~imal husbandry. 

In general, the demonstrations shoul d represent as much diversity 
as possible. The climatic condjtions of YAR are diverse; thus local 
conditions pose some limitations since Sana'a is on a high mountain 
plain. Most C'tf the demonstrations should have widespread, il1lJl!diate 
application. The physical and economic resources available to the 
fanrers should be considered in designing demonstrations. 

A Demons'tration Farm at Sana'a campus cannot totally represent 
the diversified agriculture of the entire country. A network of demon
stration and research farms throughout the Yemen Arab Republic is planned 
for the future. The planned demonstrations on ttle Sana'a campus should 
show optimum and defi cit i rri gation and simulated rain fed agri culture. 
1.4 Significance 

The students of the Faculty of Agriculture need IIhands ..on ll exposure 
to the technology of model'"" agriculture. The farm background of most 
~tudents will not be in mo~ern agriculture. Eventually, as many as 300
400 students will need access to the demonstration each year. They 
~ill do many of the demonstrations themselves, providing much of the 
iabor. Most of the demonstrations should have immediate practical sig
'li fi cance so that the students can ca rry the knowl edge to the fanner for 
direct application. Some of the demonstrations, however, will introduce 
new concepts not immediately acceptable to the producer. Some demonstrations 
will show problem situations. As far as possible, all crop and horticultural 
commodities produced in the Yemen Arab Republic should be demonstrated. 

/ 
1-10 
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1.5 ~udY team procedure
The Faculty of Agriculture ~ill have an organizational structure 

similar to that used in the Land-Grant System of the United States. 
Teaching, research, and extension components are planned. Members of a 
design team familiar with the U.S. Land-Grant System are the authors of 
this report. Interviews with University officials, Ministry of Agricul
ture Officials, local agriculture officials, National Sewage and Water 
Authority representatives, Food and Agriculture Organization United 
Nations representatives, World Bank representatives, and numerous con
sultants for agriculture, hydrology, and engineering were conducted. 
Well drilling companies were also interviewed. Field trips were taken 
to gain perspective of YAR agriculture. 

I-II
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2. GEOGRAPHY OF YAR AND THE STUDY AREA 

2.1 Location 
The Yemen Arab Republic is located in the southwestern corner of the 

Arabian peninsula between 12° 40' and 17° 26' north latitude and 42° 3' to 
46° 31' east longitude. This country of nearly 8.5 million people is 
bounded on the west by the Red Sea, on the north and east by the Kingdom
of Saudi Arabia and on the south by the Peoples Democratic Republic of 
Yemen, commonly called South Yemen. Some of the boundaries of the country 
toward th~ east with both Saudi Arabia and south Yemen have not been 
officially demarcated. Depending on the reference cited YAR has an area 
of between 135,200 square kilometers (Bernhardt, 1980) and 200,000 square
kilometers (CPO, 1980). The study center for this report is located in 
Sana'a, the capital of the Yemen Arab Republic.

There are at least three principal geographic regions in the YAR: 
The Tihama, which is a 400 kilometer long narrow coastal plain, the high
mountain plains, and the eastern high desert. 

The coastal lowlands of the Tihama cover an area 30 to 60 kilumeters 
wide along the Red Sea. The elevation ranges from sea leve' to approxi
mately 200 meters at the foothills. It"ranges from a plain ~o slightly
undulating foothills and is intersected by dispersed wide,-shallow wadis 
draining from the central mountain range toward the sea. This narrow,
hot, semi-arid, almost waterless strip extends along the entire sea coast 
from Maydi on the northern frontier with saudi Arabia to the Bab Al 
Mandab a-;: the country's southern limit and occupies approximately 10 
percent of the country. Seven major wadis permit limited agricultural 
activlty (Nyrop, et al., 1977).

The high mountain plains have been formed as a result of block 
faulting along a north-south axis parallel to the Red Sea and along an 
eust-west axis parallel to the Gulf of Aden. The resultant uplift has 
formed a central mountain range starting around Taiz. The mountainous 
atea can be divided into three regions, each with distinct climatic and 
vegetational characteristics. These are the foothills and middle eleva
tions of the central mountain range, the central highlands, and the 
eastern semi-desert plateau.

The foothills and middle elevations of the central mountain region 
are situated between the Tihama and central highlands within the elevation 
range of 200 to 1500 meters. The landscape is very rugged, cut by deep 
Wij;S running through narrow gorges with very steep and long slopes. 
_ The central highland regions comprise the higher reaches of the 
central mountain range exceeding 1500 meters in elevation. This area 
extends from Ibb in the south, into Saudi Arabia in the North. Achain of 
~he high mountains is found between Ibb and Sana'a with several peaks
exceeding 3,000 meters. Yemen's highest peaK, Nab; Shu'Ayb (3,760 meters)
also the highest peak on the Arabian peninsula ;s located in this zone. 
~opography to the west of the range is very rugged. The eastern slopes 
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of these mountains are more gentle and terminate at the high mountain 
plains of Sana la, Mabar, Dhamar, and Yarim. These high plateaus are all 
above 2,000 meters in elevation. The central highlands, especially the 
area around Ibb, were in the past referred to as Felix Arabia or happy
Arabiu because of the moderate temperatures and the large amount of 
precipitation. This area has more cultivatable acreage than any other 
part of the peninsula. It should be remembered, however, that the descrip
tion Ilhappy ll is appl ied relative to the general aridity of the rest of 
Arabia. The highlands, like most mountain areas, exhibit substantial 
ecological diversity (Swanson, 1979).

The eastern semi-desert plateau sl~pes gently toward the east and 
forms rolling country dropping in elevation to approximately 1,000 meters. 
It borders the "empty quarter", Rub El Khali of Saudi Arabia. 

The geology of the YAR is quite varied. The country lies over a 
complex of igneous and metamorphic rock, consisting mainly of micas, 
schists, gneisses, quartzite, and marbles across which run massive intru
sions of granitic and basaltic dikes. There are Jurassic beds and Ter
tiary rocks consisting of Cretaceous sandstones, volcanic tuffs, and 
basalts. There are also several quaternary volcanic lava flows. The 
more recent deposits ure alluvial formations on the plains in the central 
part of the country and the coastal plains of the Tihama. Also of recent 
origin are the sand dunes of the edge of the empty quarter (Al-Thoor and 
Dewan 1978; Nyrop et a1., 1977i CPO. 1981).
2.2 Climate 

The climate in YAR is determined by the country's location and topo
graphy. with mountains rising from sea level along the Red Sea to an 
elevation of more than 2,700 meters within a distance of only 100 kilo
meters. Rainfall depends upon its position on the northern rim of the 
Indian Ocean monsoon system. Rainfall occurs at two maxima~ one during
March through April, and the second lasting from July through September.
This summer rainfall is mainly influenced by moist air masses of the 
monsoon circulation systems which flow froffi the southwest against the 
Yemen highlands and cause heavy precipitation on the mountain slopes
exposed to the west, mainly above 1500 meters. During the period October 
through February, the dry air masses originating with the central Asian 
anti-cyclone, are the main reason for the rainless season. Because the 
rains are borne on southwesterly winds, the amount of rainfall in the 
highlands decreases as one moves north. 

Ibb in the south is known'as the green province. It receives more
 
than one meter of rain each year. Further north in Sana'a, however.
 
rainfall averages only one-tenth to one-third as much as in Ibb • 

. Table~ 2-1 and 2-2 illustrate the rainfall distribution for Yemen. Most 
of the rainfaTl occurs as very heavy localized showers in the afternoon 
which are usually confined to limited areas. The frequency and intensity
of rainfall decreases on the lee side of the western highlands, towards 
the central highlands and the eastern semi-desert plateau. 

Climatic records for Yemen are limited. Data available indicate
 
that rainfall is quite variable for a single location as illustrated in
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Jan. Feb. Ma"r. Apr. H."\y June 
Rainfall 
July Aug. Sept. Oct. Nov. Dec. Total 

--------- rom ----------

Taiz 

Mean 
Max 
mn 

1.3 
15.2 
0.0 

11.8 
84.5 
0.0 

15.9 
60.9 
0.0 

73.6 
138.6 

0.0 

97.6 
213.4 
30.4 

83.9 
149.8 
22.8 

60.9 
134.7 

10.2 

66.8 
141. 7 
25.4 

83.7 
137.1 
25.4 

60.9 
130.0 

5.6 

14.3 
53.9 
0.0 

9.7 
36.5 
0.0 

580.4 
831.4 
308.9 

...... 

...... 
I 

l.,) 

Zabid Camp 

Hean 5.0 
Max 22.0 
Min 0.0 

0.7 
3.0 
0.0 

5.4 
17.0 
0.0 

21.9 
80.0 
0.0 

29.1 
51.1 
0.0 

4.4 
15.0 
2.0 

35.7 
102.0 
12.0 

80.7 
206.0 
68.0 

128.4 
281.0 

0.0 

36.9 
124.0 

0.0 

2.4 
10.0 
0.0 

1.6 
11.0 
0.0 

352.2 
546.0 
226.0 

Yarim 

Mean 
Max 
~ti n 

2.0 
9.1 
0.0 

16.3 
37.2 
0.0 

51.3 
104.6 

2.4 

66.0 
202.1 
10.7 

65.0 
178.3 

2.4 

45.2 
109.5 

4.3 

65.5 
114.5 

4.3 

132.9 
242.36 
69.7 

35.1 
65.2 
5.3 

4.9 
23.4 
0.0 

9.7 
48.6 
0.0 

3.8 
14.5 
0.0 

497.6 
667.9 
356.8 

Ibb 

~1ean 

~lax 

Hin 

10.1 
43.4 
0.0 

17.1 
42.9 
0.0 

46.3 
76.6 
0.0 

124.7 
291.0 
44.6 

219.2 
402.0 
77.5 

246.2 
367.0 
185.5 

246.7 
414.3 
174.2 

250.0 
426.3 
199.2 

193.5 
335.9 
109.8 

68.9 
174.8 
15.5 

35.8 
120.5 

0.0 

9.9 
33.6 
0.0 

1.460.4 
2.228.5 
1.050.1 .

"'" 
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Table 2-2: Prec1pHat ion for Sana' a from 1963-1981. (World Dank, 1979). 

Rainfall 
YCdr Jan. Feb. Mar. Apr. Hay June July Aug. Sept. 

---------------- mm ---------------
19liJ 14.3 3.8 10.6 13.0 128.0 80.8 20.9 81.5 0.0 
1964 2.2 4.0 1.7 38.3 12.5 8.0 39.9 8.2 5.0 
1965 0.0 0.0 25.9 56.4 0.0 0.6 28.5 88.9 0.0 
19fi6 3.9 11.3 9.5 35.3 7.2 0.0 24.3 65.6 4.3 
1967 
196U 0.0 0.0 8.4 84.1 11.1 14.9 0.0 0.0 1.0 
1969 9.0 16.4 1.1 25.2 13.5 0.0 19.4 28.5 . 0.0 
1970 4.1 0.0 1.0 1.1 1.0 1.0 0.0 136.1 12.5 
19J1 23.9 0.0 23.8 21.5 4.9 0.0 11.3 9.0 0.0 
1972 0.0 3.0 10.3 83.1 6.0 0.5 0.0 6.9 0.5 
19JJ 0.0 0.0 0.5 5.6 10.0 3.0 36.0 101.0 5.0 
1914 0.0 0.0 34.8 44.2 89.1 0.0 1.5 45.8 0.0 
1975 1.0 2.0 35.8 109.4 0.2 1.9 84.5 102.0 13.8 
1976 0.0 1.1 27.7 32.0 36.6 0.0 18.5 3.1 0.0 
1'.J71 
197U 1.0 7.5 15.2 29.9 10.4 10.0 16.6 0.0 0.5 
1979 ill.5 1.0 21.5 0.2 20.3 4.0 9.5 20.9 0.0 
19UU 0.0 14.1 36.3 42.4 0.0 0.0 0.0 0.0 0.0 
1901 O.D 0.0 112.9 10.9 7.9 0.0 0.0 0.0 0:0 

HI" 0.0 0.0 0.5 0.2 0.0 0.0 0.0 0.0 0.0 
HdX 23.0 16.4 112.9 109.4 128.0 80.0 84.5 136.1 13.8 
Hell II 4.6 3.8 22.2 37.7 21.1 7.3 18.6 41.1 2.5 
U,,-1 7.4 5.3 26.6 30.6 34.8 19.4 21.4 45.4 4.44 

Oct. 

0.0 
0.0 
0.0 
0.2 

0.0 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
5.8 
0.0 

0.0 
5.8 
0.4 
1.4 

Nov. 

47.2 
1.6 

11.7 
1.1 

3.0 
0.0 
0.0 

10.2 
6.0 
0.0 
0.0 
0.0 

31.5 

5.4 
0.0 
0.0 
0.0 

0.0 
41.2 
6.9 

13.0 

Dec. 

14.5 
10.9 
0.0 
0.0 

0.0 
0.0 
0.0 
0.7 
0.5 
2.0 
0.0 
0.0 
3.0 

0.0 
0.0 
0.0 
0.0 

0.0 
14.5 
1.9 
4.2 

Total 

414.6 
132.4 
212.0 
162.1 

nd 
122.5 
114.6 
158.0 
111.3 
116.5 
163.1 
215.4 
350.6 
154.1 

nd 
96.5 
95.9 
98.6 

139.7 

168.1 
89.0 

Source: World Dank (1979); Sana'a Airport; Central Planning Office. ...... 
U1 



Table 2-3: Temperature for Sana· a 

Jail 

12.7 

0.0 

27.0 

19.9 

Feb. 

14.5 

0.0 

28.6 

20.5 

Mar. 

16.3 

4.0 

30.0 

21.4 

Apr. 

17.4 

7.0 

31.0 

21.5 

Hay 

18.6 

7.0 

29.8 

21.5 

June July Aug. Sept. 

--Degrees Centigrade--

Mean Temperature 1971-1976 

20.0 20.5 19.8 17.7 

Minimum Temperature 1979-1980 

11.0 10.5 12.0 9.8 

Maximum Temperature 1979-1980 

31.2 32.0 30.2 31.4 

SoH Temperature at 100 em Depth 1976 

23.4 23.9 23.7 24.1 

Oct. 

14.2 

4.0 

29.0 

22.8 

Nov. 

14.2 

-1.0 

28.0 

21.8 

Dec. 

13.0 

0.0 

36.0 

20.5 

Ave. 

16.5 

22.0 

Source: CPO; Zschintzch (1978). 

.... 
en 
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Table 2-4: Land Use in the Yemen Arab Republic (CPO, 1981) 

---- land Use ----

Cul tivated Marginal Forest & 
land area shrub Other Total 

---Hectares--

1,515,000 2,000,000 1,600,000 14,885,000 20,000,000
 

11-6
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,le 2-5: Type of agricultural land (CPO, 1981)
 

; nfe<i Flood 

---- Type Water Application 

Perennial Well 
Total 

Ag Land 

---Hectares--

Sana'a 

728,000 20,000 7,200 400,000 

Yemen 

265,800 120,000 73,000 56,200 1,515,000 
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Table 2-6: Production of the main crops in YAR and in the Province of Sana'a 
for 1979/80 (CPO. 1981) 

Yemen Sana'a 
PrOd. Vi e1~d~---'-Ar-e-a Prod. Yield Area 

Crop 1000T T/H 1000H 1eaOT T/H 1000H 

Sorghum &millet 692.1 0.9 790.6 109.9 0.7 191.0 

Legumes 79.6 1.1 71.5 14.8 0.8 19.0 

Maize 99.4 1.6 63.7 2.9 1.4 2.0 

Barley 57.2 1.0 58.1 27.5 0.9 30.0 

Wheat 52.6 1.0 51.5 17.1 0.8 20.9 

Vegetables 253.7 9.6 26.4 49.5 8.2 6.1 

Fruits 75.1 5.3 l4.2 6.8 4.8 1.4 

Grapes 55.0 4.8 11.5 43.5 4.8 9.0 

Potatoes 127.2 12.0 10.6 4.7 7.9 0.6 

Sesame 6.0 0.6 10.1 0.1 0.5 0.2 

Tobacco 7.0 1.1 6.1 

Cotton 2.8 0.9 3.0 

11-8
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Table 2-7: Major plant commodities consumed in YAR (CPO, 1981, Pratt, 1976)
 

*Alfalfa 
Almonds 

itApricots
Banana 

*8arley
*Beans (white, red, broad)
*Cabbage
*Carrots 
Chickpeas
Chili es 
Citrus 
Coffee 
Coriander 
Courrat 
Oates 

"Eggplant 

~1Fenugreek 

~Grapes (raziky, assimi, white,
black)

*Green Beans 
Ground fenugreek
Jaw I s rna 11 ow 
Kahtah 

~Lentils 

'll'Conunodities grown on highland plateau.
 

'*lettuce 
'*linseed 
'*MaiZe 
Mint 

'*Mustard 
'*Okra 
Olives 

'*Onions (red, white, green) 
Parsley

*Peas 
Peanuts 

*Pomegranates
*Potatoes 
*Quince 
*Radish 
*Sorghum (red, white. yellow,

shami) 
*Spinach
*Squash 

*Sweet Melon 
*Tomato 
~atenn~lon 
~heat 
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Table 2-2 for Sanala. Varying data have been reported for any given 
year depending on the location of the rain gauge within a small geo. 
graphi~ area (Berhardt, et al., 1980; Nyrop, et al 1977: Swanson, 1979;
CPO·, 1981). The rainfall data for Sanala indicate that it would be very
risky to attempt rainfed agriculture or surface water harvesting for a 
demonstration farm in that area. 

Table 2-3 indicates the temperature for Sana'a. Although tempera
tures rarely get much below freezing, iocal frosts do occur during the 
winter months. Low winter humidity and low pressure in the highlands 
causes rapid evaporation which in turn I~sults in surface frost even 
when atmospheric temperatures are above freezing (Swanson. 1979). The 
incidence of frost, therefore. varies considerably with altitude and 
exposure. In any given village, some fields may freeze while adjacent 
ones do not. These microeco10gica1 differences play an important role 
in determining cropping strategy. 
2.3 A~ricu1ture of Yemen 

T e following is summarized from Bernhardt et a1. (1980). World 
Bank (1979), U. of A. (1981). Swanson (1979). Pratt (1976), and the CPO 
(1981). Yemen is not richly endowed in agricultural resources. Labor 
intensive and sophisticated agricultural techniques have been practiced
for centuries on the slopes of steep and rugged mountains. The Yemeni 
farmers have spared no effort to gain maximum profit from the scanty 
rainfall, even on difficult terrain. Out of the total land area of 
approximately 20 million hectares, only 1.5 million hectares or seven 
percent of the total area are regularly cultivated (see Table 2-4). An 
additional two million hectares of marginal agricultural land is culti 
vated only during high rain fall years. Woody vegetation or scrub growth 
covers approximately 1.6 million hectares. The rocky mountainous semi
arid to arid rangelands with very sparse vegetation cover about 15 
million hectares. 

The rainfed agricultural land comprises about 1.2 million hectares 
(see Table 2-5). The spate irrigated and spring-irrigated areas are 
estimated to cover 120,000 hectares and 73,000 hectares respectively. 
The area of pump-irrigated land has been increasing in recent years and 
occupies 50.000 to 60.000 hectares. The actual amount of cultivated 
land varies from year to year depending on rainfall. 

Much of the agricultural land is on highland landforms of basically 
two types: (1) rugged mollntain areas with relatively st~~p siopes and 
meadow valleys which are typically bisected by wadis and (2) broad 
highland plains. In the mountain valleys there is the invariably ex
tensive terracing with step-like agricultural fields climbing from the 
valley floors up the slopes. Such terraces maximize the absorption of 
precipitation while minimizing soil erosion. Irrigation is likely in 
the valleys from water diverted to the lower terraces by damming the 
wadi upstream. On the highland plateaus, terracing is practiced to a 
far lesser degree or sometimes not at all. 

A variety of agricultural cro,s is grown in the YAR. Table 2-6 
lists the major crops and the produ~tion values. Table 2-7 lists the 
main commodities consumed in YAR and the main commodities produced on 
the highland plateau. Wheat, barley, maize, and sorghum ar~ the main 
crops. Potatoes, vegetables, and fruits are also grown. The grains 
occupy about 90 percent of the total cultivated land in the country. 
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Of the grains, sorghum is by far the crop of preference. Maize produces 
approximately 50 perce" more grain than does sorghum but the unreliable 
rainfall in most of th~ country makes maize a risky crop. The advantages 
of sorghum are that it is highly resistant to drought while at the same 
time producing grain for human consumption and fodder for animals. Its 
major di sadvantages are that it requi res six months to mature and grai n 
yields are low. Of the other grain crops grown, only wheat produces less 
grain than sorghum. Barley has a far shorter growing'season than sor
ghum, slighly over' two months, and produces significantly more grain. 
As in the case of wheat, however, barley does not provide animal fodder. 
This is a major consideration in an economy where animals play an 
important role. Maize produces both fodder and slightly more grain than 
sorghum previ ded it receives ample water. Barley is usually limited to 
the higher terraces with poorer soils. The terraces are planted with 
sorghum after the first significant rain of the monsoon season .. If. 
however, as sometimes happens, these rains do not materialize, barley is 
planted during the next sununer maxima of rainfall. 

Pulses are important crops but do not account for a large percent
age of the agriculture. The most important are lentils, fenugreek 
(hilba), peas, and beans. 

Commercial market-oriented agricultural production is limited to a 
few enterprises such as cott~n, hides, skins, coffee, qat, vegetables, 
fruit and livestock. Although subsistence agriculture predominates in 
the highlands, a limited number of these cash crops are grown. In the 
highlands, the cash crops are generally leeks, radishes, alfalfa, and 
qat. Aside from chilies and green tomatoes, these are the only 
vegetables consumed in rural areas. 

In order of importance, the common domestic animals are cattle, 
sheep, goats, chickens, donkeys, camels, cats and dogs. Cattle are a 
source of milk, draft animals, and meat. Most bull calves are butchered 
shortly after birth to conserve milk and fodder although a few are 
castrated and allowed to mature into oxen which are the principal agri
cultural draft animals in the highlands. Camels are often used as draft 
c1nimals in the Tihama. Cows, on the 'lther hand, are more highly prized 
for thei r milk which is alm'.:st never drunk fresh but is transformed into 
clarified butter and buttermilk. 

Sheep and goats are reared for their wool and hair, meat and milk. 
In general, they playa less central role in that agricultural regime 
than do cows. It appears that the decreased sheep and goat production 
are a result of migration-induced labor shortage. 



3. PREMISES FOR DEMONSTRATION FARM
 

3.1 Assumptions
3.11 Uses and Objectives
In order to develop a working premise of the University of Sanala 

Demonstratinn Farm, the CID study team found it essential to make certain 
assumptions about the University of Sana'a Faculty of Agriculture. It 
was visualized that the University of Sana'a will be the intellectual 
center for the trainin1 of future leaders of the agricultural industry 
in Yemen. These leaders will be responsible for the decisions affecting 
the growth of agriculture and changes in the agricultural industry, 
changes in the products of the nat~on, and the entire fabric of th~ 
agro-industrial complex underlying the food system of Yemen. Thus these 
individuals should be trained in the basic sciences and principles not 
only to understand current research. but to analyze new ideas, new 
perspectives, and inventions for their significance and usefu111ess in 
the agricultural complex of YAR. The Demonstration Farm needs a level 
of sophistication and complexity which allows it to look to the future. 

It was assumed that the University of Sana'a will be the educational 
and cultural center of the nation for many decades to come. We thus 
felt that the agricultural faculty of this university would engage in 
both basic and applied research. The Demonstration Farm should provide 
opportunities for research. teaching, extension. and demonstration in 
agronomy, horticulture. animal science. agricultural economics, and the 
associated sciences of plant protection. soil science and agricultural
engineering. . 

It was considered important that all of the students have hands-on 
experience at an appropriate technology level. As we toured YAR and 
spoke with agricultural leaders. we were reminded constantly that a 
shortage of ag~icultural labor currently exists and that. as educational 
opportunities in arts, sciences. and industries in ~he nation develop, 
this shortage of agricultural labor WQuld likely persist for some decades 
in the future. l'r'Js we fel t that there was an appropriate level of 
technology wnich should be introduced into Yemen agriculture with the 
university agricultural faculty asisting and promoting the process of 
appropriate mechanization of the industry. 

3.12 Water Supply
Observations on laud use in the vicinity of Sana'a as well as 

consultation with municipal. national. and agricultural leaders i~

dicated that a reliable supply of water may be one of the lim~dng 
factors for the development of the Demonstration Fann. Our impressions 
are that the ground water supply in the vicinity of the new university 
campus is limited, so the drilling of new wells is not promising.
Harvesting of surface water is not considered sufficiently reliable for 
the purpose~ of the Demonstration Fann. We were forced to consider the 
advantages and disadvantages of locations for the University Farm near 
or somewhat removed from Sanala. The possibilities of piping water to 
the University Farm were also considered. These considerations and 
deliberations are discussed under the appropriate headings in the report. 

{i
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.2 Consultary Evidence 
Our conferences with the faculty representatives from the Uni versity 

f Sana'a provided a framework for the structuring of the institution. 
3.21 Faculty of Agriculture 

3.211 Long Range Plans 
Discussions. with the President of the University of Sana'a 

nd several staff members indi cated to us some long range plans. It is 
ikely that the ultimate size of the College of Agriculture. the student 
ody working under the direction of the Faculty of Agriculture. would 
~mprise 800 to 1.000 students. In addition to this teaching load, the 
'aculty of Agriculture. in order to keep themselves abreast of the latest 
levelopments in their particular sciences. should participate in both basic 
Ind applied research activities. They will also engaged in consultation 
lith the Ministry of Agriculture as well as other branches of federal and 
Irovincial governments. The faculty should, on occasion. consult with 
rarious private institutions of the emerging agricultural industry. They 
ihould participate in extension. address audiences of farmers and agro

lu~iness leaders. and work with extension workers from thei r own institu

:iQns and from the Ministry of Agriculture.


With this work load, it is reasonable to expect that the
 
Jltimate Faculty of Agriculture would consist of 80 to 100 professional

icientists.
 

3.212 Short Range Plans 
During the early formative years of the faculty. the student 

Jody would range from perhaps 50 to 200 students. The initial faculty 
~c~ld probably have one individual specialist in one of the pla~t 

iciences, either an agronomist or a horticulturalisti one pro)~ssional 

responsible for the area of animal science and maintenance care in 
animal health; one individual with a mechanical orientation responsible 
for student instruction in soils. irrigation and agricultural engineering; 
and a fourth faculty member. a professor in agricultural economics and 
extension. 

This faculty would be capable of handling 100 to 150 students 
and operating. with appropriate staff. a small demonstration farm appro
priate to the needs of a student body that size. 

With the passage of time and growth of enrollment in the 
College of Agriculture. the Faculty of Agriculture would grow. Additions 
to the faculty wou1d be needed and a second professor in plant science 
should be added. Very early, faculty members should be added in the area 
of plant protection and in entomology or plant pathology. Also, one of the 
early additions should be a professor of agricultural extension. 

3.213 Facul!v Research Demonstration F~~ Facility
It is essential that the Faculty of Agriculture stay abreast 

of agricultural science and technology for optimi7.ing production in the 
nati on I s food system. The Demonstrati on Farm must provi de opportun i ty for 
faculty research in plant breeding. animal breeding, plant protettion. 
crop fertilization. animal nutrition. irrigation, mechanization. and other 
aspects of appropriate technology. 
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The long ..ange plans for the University of Sana'a call for the 
development of a School of Veterinary Medicine. The School of Veter
inary Medicine should have close rapport with the Faculty of Agricul
ture. 

3.22 Considerations from Topograohic Maps and Soils Information 
The study team consulted with authorities and solicited their 

assistance in finding information about soils and relief of the 1and 
available for the University Farm. This information was needed to make 
judgments about the appropriate location, sha~e, size, and positioning
of individual portions of the operation. It was noted that the soils 
infonnation, information on the location and charc:cteristics of the 
terraces, the location and size of the various lana units that could be 
cultivated, irrigated and operated was available. AdeGuate information 
was ·found to develop our recommendations. 

3.23 Climatic Information 
Cl imati c i nformati on was gathered to make decis iens wi th an appro

priate margin of safety, taking into account the observed level of vari
ability. We noted, as is typical for regions of low ·..ainfall, especially
those which lie close to the equator. that there wer~ large spatial and 
temporal variations in air temperature, length of growing season, pre
cipitation, pan evaporation, relative humidity, soil temperature and 
other kinds of climatic data (see Chapter 2). As will be indicated in 
the following sections, adjusted means were useu in making recommendations 
with respect to irrigation requirements. We considered it important for 
the Demonstration Farm to be in a position to operate every year irrespec
tive of the weather conditions. Each year a new group of students will 
have to be instructed. It was judged to be appropriate to be conserva
tive rather than to risk the prospects that some students would be 
denied a crucial opportunity to learn due to lack of water. 

3.24 Water Information 
Consultation wlth the National Water and Sewage Authority, repr~senta

tives of the Yemen Oil and Mineral Resources Corporation, representatives 
of American and British water development consultants, representatives 
of the Ministry of Agriculture, and representatives of the Province of 
Sana'a Department of Agriculture indicated concerns about ground water 
status in the Sana'a basin, especially on and around the site of the new 
campus. When information regarding the ground water recharge rate is 
combined with the projected population growth in the basin. questions 
arise with respect to the appropriate allocation of the ground water 
,·esources. Demographic projections indicate that by 1995, the population 
of YAR will probably be on the order of 8,000,000 with some 20 percent
of the population living in the Sana'a basin. The projected population 
for the basin is 1,600,000 compared to an estimated population of 900,000 
in 1980 (World Bank, 1979). Considering this prospect of population
growth, it is important that the development of the Demonstration Farm 
be done very carefully with respect to the future water supply. It is 
our judgment that while other agricultural use of water in the basin 
might be denied in the future, the utilization of water by the Demonstra
tion Farm should have a very high priority. The reasoning for this will 
be further emphasized in a later section of this report. 
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3.25 Crops Information 
Consultation with agricultural authorities for the YARG as well as 

with consultants and agricultural officials of the Province of Sana'a 
indicated that dietary trends, assuming an increasing affluence of the 
Yemeni, will find increased emphasis on fruit and vegetables, meat, milk 
products, and eggs and decreasing emphasis on cereals in the food system. 
This dietary trend will become economi cally feasi ble with increasing 
affluence and is nutritionally a reasonable development. This change 
will require shifts in agricultural land use. Associated with this will 
be an emphasis on increased productivity, a shift toward horticultural 
crops and pulses, and the need for more livestock feed. Coupled with 
this must be greater utilization of fertilizers, particularly nitrogen 
and phosphorous, and an increased in efficiency of water utilization. 
This may be available through modification of water management techniques. 
3.3 Analysis of the Agricultural Scenario 

A cadre of professional agriculturalists is one of the most pressing 
needs of YAR. The professional leaders who will comprise the Ministry 
of Agricultur-~ as it grows and the current leadership retires and the 
analysts and decision-makers who will influence the growth of the Yemeni 
food system to the point of diminishing dependence on foreign sources 
must be trained by experts. This faculty should be located where it is 
best able to use its talents, where it has access to some of the best 
thinking in the nations, and the collegial atmosphere of a full-fledged 
university. The development and appropriate and efficient use of such a 
facul ty is a ve ry s i gni fi cant con ce rn to the YAR. 

3.31 University Farm Location 
Many factors become signi ficant in the evaluation of where the 

agricultural faculty and the associated Demonstration Farm should be 
located. It is not our intent to dwell on this subject but observations 
by some of the leaders of the YAR will be stated. The collegial atmosphere 
and the association with the influential and articulate members of the 
existing University of Sana's faculty is important during growth and 
strengthening of the posture of the developing Faculty of Agriculture. 
Furthermore, the agriculture in the vicinity of Sana'a is itself not in
si gni fi cant. There is a very s1 gni fi cant agri culture on soils and with 
climate not too different from that available at the University of Sana'a. 

Because of the combination of the arguments cited above, the Demon
stration Farm study team made a serious effort to design the most practical 
and best possible Demonstration Farm facility on the new campus of the 
University of Sana'a. It would be most appropriate to develop a major 
facility there. Other secondary facilities might be added later at other 
1ocati ons as needed. 

3.32 Water Supply 
One of the most 1imiting factors in pl anning a Demonstration Farm 

at the Sana'a campus is the problem of finding an appropriate water 
supply to irrigate an adequate area for demonstration of the multitude 
of crops and to provi de students, perhaps as many as 800. wi th the 
opportunity to maintain and operate a parcel of land to obtain experience 
in irrigation, fertilization. crop selection, plant protection, and animal 
care. feeding. and health. 
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The study team consi dered a number of altemati ves with respect to 
the development of water supply. This will be more fully elaborated on 
in Chapter 5. 

The concept of water harvesting was seriously considered and reviewed 
with respect to local rainfall probabilities. Runoff was considered not 
sufficiently dependable to be source of water for the Demonstration Farm. 
The possibility of drilling a new well on the new campus of the University 
was also considered. People familiar with the local water supply dis
couraged us from counting on any large supply of water from an on-campus 
well. 

After consultation with a large number of finns and individuals in 
and outside YARG, we concluded that an on-campus well was not likely to 
produce more than one or two liters per second. This is far less than 
the amount of water needed for the irrigation of the University Demon
stration Fann. 

A third alternative was moving the University Fann to another· 
location. This was rejected because of problems of logistics. In 
addition, the cost of land was a consideration in appraising altemate 
sites. 

A fourth possibility examined as a water supply the development of 
a well about ten kilometers from the campus and transport of water through 
a pipeline. This has a certain appeal although the cost of this project is 
high. It was identified and considered by the study team to be an option 
worthy of detailed consi deration. 

Finally, there is the possibility of a combination of an on-campus 
well providing a small amount of the water with supplement water from a 
nearby well. This would provide the opportunity to enlarge the farm to 
its optimum size as the faculty and student body grow in number. This 
last consideration appears to be the most promising of various sources 
of water considered. It has the added attraction of offering a reser'/e 
supply of water in case of the failure of one well or pump. Both sources 
of water should be proven before development of the Demonstration Farm 
begi ns. 

3.33 Climatic Representativeness 
The climate at Sana'a is highly variable and representative v7 only 

some areas of YAR. These factors have to be taken into account as one 
plans a University Demonstration Farm. Adequate information about air 
and soil temperature, rainfall, relative humidity, and pan evaporation 
was available to make reasonable estimates of means and varianc:::~; to 
provide a margin of safety appropriate for an institution like the 
University Demonstration Fann. The team was conservativ.:: in the selection 
of options of utilization of the farm as will become clear in chapters 
following. 

3.34 Topographic Infonnation 
Examination of the site of the University Fann indicates that the 

present terraces should remain in place. The consequence of leveling 
them couid be insufficient soil depth in some portions of the area. 
Pipelines or open channels are needed to conduct irrigation water to 
the variJus terraces from a single outlet. The topography in the vicinity 
of the Demonstration Farm and within the boundaries of the University 
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property lends itsel f to the development of an impoundment for storage 
of water to provide a buffer between the well capacity, pump capacity, 
and the intended use of the i rri gated area. The demonstration of the use 
of a buffer in the water system coul d be a relati vely important part of 
the students education, particularly in soil and water management and 
agricultural engineering. 

The shapes and sizes of the existing terrace units will have some 
effect on the size and location of individual plots and the development 
of modules for an arrangement of these plots. This is a design consid
eration, the details of which can be worked out later. 

3.35 Soil Descriptions. 
Significant attributes of soils are the tex~ure and the depth. The 

combination of suil texture and depth are governing factors in the devel
opment of the water storage capacity which in tum'is an important variable 
in the design of the appropriate irrigation program. Thus, this informa
tion should be used in the design of the irrigation system and in the 
desi gn of water control practi ces. The soil was found to· be at least 75 
cm deep a: all locations tested on the chosen site. 

3.36 Crop In fo rmat i on 
In the proposal which the study team has developed, an effort was 

made to assure that no significant crop was left out. In the general 
organization of the farm there will be an agronomic section comprised of 
a production and a research section. In the horticultural section it is 
bel'ieved desirable to have subsections for vegetable crops, fruit orchards,
and omamental crops. A 'livestock section would also in~orporate some 
development of forages and possible rotation of fodder cereals. In the 
planning of land allocations for the di fferent programs, the study 
team made both short-term and long-term projections and made suggestions 
with respect to the potentially usuable crop rotations and soil management 
practi ces. 
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4. THE DEMONSTRATION FARM PLAN 

4.1 Constraints 
Before going into the details of the proposed fann plan, some of the 

conditions which limit the size and flexibility of the proposed agricultural 
operation must be considered. It is important that the readers develop an 
appreci ati on for the perspecti ve whi ch evol ved d4ring the del iberati ons 
about the possible Demonstration Fann. 

The Demonstrati on Farm desi gn team assumed that the growth of the 
fann will be synchronized with the growth of the Faculty of Agriculture and 
of the student body. It would be an excessive load on a faculty of four or 
fi ve members to operate a fann of 21 hectares. Thus, the development of 
plots can be postponed until a larger faculty and student body is present. 
However, the land and water should be available immediately. The land 
could be irrigated in larger blocks to establish a partitioning in an appro
priate fashion and to appraise the best use of the available water. The 
land use patterns should remain flexible. 

4.11 Water Flexibility 
As has been already mentioned, one of the considerations in the 

evolution of the fann plan was the concept of minimizing risk. Risk 
reduction was deemed necessary to assure fair and impartial treatment for 
each of the successive groups of students who will use the facility. It 
would be unfair to burden random gro~ps of students with the impact of a 
drought, for instance. Therefore, adequate water supply must be assured 
for teaching and demonstration PUI"pOSeS year after year. It is also 
important that the water utilization efficiency be maximized, that is, 
that the maximum amount of land is appropriately irrigated with a minimum 
amount of water. It is important that the students develop an appreciattion 
for maximizing efficiency of the utilization of the precious water resource. 
The fann should also have land for rainfed agriculture to be randomly 
irrigated as runoff or rainstorms create an adequate supply of water. These 
dry land areas could be used for management of grazing areas. They could be 
used for areas in which to study the action of tillage implements and other 
trials related to soil and water management. If excess water becomes availa
ble, these areas could occasionally be irrigated and operated with induced 
vegetation and limited utilization of the organic residues in efforts to 
develop varying levels of soil organic matter content to demonstrate the 
effect of this variable on soil tilth and management practices. 

4.12 Land Availability 
The detailed map of the new University of Sana'a campus indicates 

that the total area of the proposed ccmpus is approxil.lately 170 hectares 
(Figure 4-1). Our projection for the' ideal farm area requires a maximum 
of 21 hectares. This fann area provides adequate space for a wide variety 
of agronomic crops, horticultural crops including fruit, vegetables, and 
landscaping and ornamental materials. Trees for firewood or construction 
materials could also be grown. Such an area would require a relatively 
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Figure 4-1: Map of Demonstration Fann 
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large well, one which should produce at a rate of at least 14 liters per 
second (14 lis). A combination of two wells which would produce about 14 
liters per second would be acceptable. Twenty-one hectares would provide 
opportunities for research plots in plant and animal breeding, plant and 
animal protection, and plant and animal cultures as well as in irrigation 
and fertilization practices in addition to student plots and demonstration 
piots. 

Another constraint on available land area might be soil depth or 
stoniness. The study team did not have sufficient time to make a detailed 
examinati on 0 f the proposed site in the southwest comer of the campus
(Figure 4-1). Cursory examination indicated that all terraces had soils at 
least 75 cm deep. Some portion of the area may prove too stony or too 
shallow for successful utilization. Manifestations of this constraint or 
further details of this constraint are in Chapter 6. 

The proposed Demonstration Farm area has a series of existing terraces. 
The study team deemed it appropriate that these existing terraces remain 
in place. Plots should be arranged to fit the parcels delineated by the 
existing tery'aces. This approach is consistent with the characteristics 
of agricultural land use in the central highlands, 

The Sana'a climate precludes the utilization of ce~tai.n crops on the 
Demonstration Farm, For others, the climate is margina.l. The desi gn team 
suggests that the number of species and varieties demonstrated on the farm 
be maximized to the limits of the climatic constraints. 

There will be other constraints on the farm plan. The area must be 
organized in relatively small plots to allow for the very large number of 
plots necessary for the many kinds of crops, the various conditions for 
thei,' growth and dttvelopment, and nUlTI!rous agricultural practices associa
ted with their culture. This means that special arrangements must be made 
for water control. It is important to make every effort to maximize the 
flexibility of the s~/stem and to allow relatively small plots to be 
irrigated individually while other plots in the vicinity are kept water
less. Simultaneously, it is important that access be provided for individ
ual plots. Some significant fraction of the total available area will have 
to be allocated to roads and paths. 
4.2 Analysis of Constraints 

The constraints of water availability, soil quality (depth, texture), 
topography; climatic, parcel size must be accounted for in the farm plan. 
The most limiting constraint is that of water availability. If the farm 
is located on the new campus of the University of Sana'a, as recommended 
by the study team, an understanding will have to be developed between the 
University and the National Water and Sewage Authority (NWSA) with respect 
to the water rights and the priorities of the University. As the asin 
population increases, this constraint, if not pre-negotiated in a satisfac
tory and binding fashion, will become more 1i;niting and more serious. This 
is one of the reasons it is important that the Demonstration Farm be devel
oped in conjunction with the new campus so that it can have articulate 
spokesmen among its defenders. The bat.t1e for water will be difficult but 
must be concluded with vigor on behalf of the future agricultural leaders 
of YAR. 
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The agricultural Demonstration Farm requires approximately one
seventh of the total campus. This appears to be reasonable in a country 
where agriculture is the number one i,dustry. The development of effec
tive and intelligent stewards of the nation's land resources and continu
ing food supply must be assured. 

Living with the constraints due to soil depth and/or rockiness and 
the constraints associated with the existing terraces is a matter of 
appropriate and judicious placement of individual plots and/or related 
clusters of plots. The placement should be left to the implementation of 
the farm and should not be fixed at the present time. The study team 
cautions the developers to exercise great care in the selection of terraces 
for certain plots so as to minimize the constraints due to unsuitable 
soils on the existing terraces. 
4.3 Basic Recommendations 

The design of the Demonstration Farm depends totally on the develop
ment of a water supply. Therefore the study team recommends that the 
detailed design of the Demonstration Farm be postponed until after an 
adequate, dependable, secure water supply has been developed. 

4.31 Well Development 
The first step in the development of the University Farm must be the 

drilling, testing, and pumping of a well on the university property. The 
un;versity should proceed immediately with the drilling of a well at a 
locati~n on the university property identified by a competent practicing 
hydrologist. The site should preferably be near the southwest corner of 
the property. 

The university should develop a second well north of the campus. The 
land area to be irrigated by each well can be judged on the basis of the 
production of the well by using the relationship that a well production of 
one liter per second is, in the climate of Sana'a, adequate to irrigate an 
area of 1.5 hectares. After both wells are in production, the determi
nation of farm size and land allocation can be made. 

The size of the land area to be developed depends on the combined 
production of the two wells. The allocation of the land area to agro
nomic, horticultural, and livestock production should be done after the 
well production and thus the total farm area is known. Examples of 
allocations are in Table 4-1. 

4.32 The Second Well 
The second well should be sevEral kilometers north of the campus in 

the vicinity of the NWSA wel'! fields. (Figure 4-2). There is a good 
probability that a well developed in this location would yield from ten to 
fifteen liters per second. This water should be piped to the southwest 
corner of the University Farm site. Chapter 5 provides recommendations 
for the development of a pipeline and transport system to water from this 
second well to the farm. 

~- After the development and testing of a second well, it will be 
possible to proceed with the development of corresponding land areas which 
can efficiently utilize the production of both wells. Examples of alloca
tions are in Table,4-l. It was concluded that approximately 21 hectares 
of farm area can be irrigated with water from the two wells at a production 
of 14 lis. Of these only about 13 hectares are actual plot area. If the 
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combined well production is 7 l/s, the irrigated area could be approximately 
10.4 hectares. This smaller area would be partitioned differently than 
the larger total farm area. Approximately half of the total area, about 
5.2 hectares, would be allocated to various aspects of livestock production 
demonstrations. The other half would be devoted to the culture of agronomic
and horticultural crops. A small irrigated area could be allocated to a 
soil and engineering practice area to provide students with the opportuni
ties to study soil tilth and tillage and to examine va~ious water management
techniques; border cheCK, basin, rill, furrow, flood, sprinkle, drip, 
trickle, etc. Additionally, this area might be used to demonstrate the 
effects of poor water quality on soil characteristics. 

4.33 Water and Land Use Matrix . 
The relationship of land use to water supply is shown in Table 

4-1. Farm sizes ranging from 21 hectarers down to 1.3 hectares are 
considered in a series of steps. The major emphasis is on horticultural 
crops when tha water supplies are small. 

The study team considers the 11 hectare farm to be the minimum 
size acceptable for an agricultural faculty enrollment of 800 to 1,000 
students. The optimum size is the 20 to 22 hectare farm. It needs a 
water supply at the rate of 12 to 15 liters per second. 

It is important to understand that these are suggestions. The 
Faculty of Agriculture should retain the maximum flexibility so that land 
use can be planned which is consistent with the needs of the students . 
enrolled in their classes. 
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