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sector to contribute to livestock developm
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he Project has five m

ajor activities; 
four financed w

ith project funds and a fifth (credit) under a non-developm
ent 

assistance activity: 

0 	
Im

proved livestock m
anagem

ent seeks to im
prove livestock productivity 

and enterprise profitability and to low
er costs of production 

through: 
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provem
ent, 

a screw
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 eradication program

, and 

facilities and training for m
arketing/processing of livestock and 

products. 

0 
A

 pasture/feed 
m

anagem
ent com

ponent to strengthen previous efforts and to 
utilize local feed stuffs; 

o 	
A

 policy and analytical studies com
ponent to strengthen the data base and 

fram
ew

ork of analysis for planning and policy m
aking; 

o 	
A

 laboratory services com
ponent to im

prove services to the livestock 
sector; and 

0 	
A

 credit com
ponent to utilize $300,000 provided under a separate resource 

to establish 
a line of credit for livestock producers. 

B. 
Principal 
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ith A

.I. but inputs now
 in place and the im

portation 
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of improved breeding stock promise to achieve planned outputs. The laboratory,marketing, and credit programs have not yet been implemented and lag behind theplanned rate of pr9gress. 

1. Livestock, pasture, and feed management 

The project has improved the genetic base of the livestock sector, providingequipment and training to increase artificial insemination of beef and dairy animalsand importing beef and swine breeding stock. Management plans for GOB stationshave been established and computerized breeding programs set in place. 
The pasture improvement program has stressed farmer training and development ofon-farm cost-benefit information of improved pastures. After anfarms, 13 evaluation of 37were selected for cost-benefit analysis, exceeding the number targeted inproject planning. Six farms have been selected in a pilot project to produce pastureseeds and to establish nurseries. The project is recommending more interSive use ofexisting pastures without additional land clearing. Efforts to economicallyquantities of by-product feeds have not been successful and 

use larger 
more attention is beingdevoted to this area in de last half of de project. There is concernestablished under the project will not be maintained after technical 

that momentum 
assistance ends. 

2. Marketing. creditandanalyticalpolicystudies 

These activities address three identified constraints to livestock developmentin Belize. A feasibility study, a producer survey and design and drawings have beencompleted for a pilot central market facility to be managed and operated by the BelizeLivestock Producers Association. Failure of GOB and BLPA to agreemanagement procedures on financing andhave prevented construction. A finding of die evaluation isthat the facility is marginal and highly sensitive to volume changes and an alternativesolution is recommended. Technical assistance to improve the ability of domestic meatprocessors to meet competition from imported products has also not been implementedon schedule. The credit program has not been implemented due to a failure to agree onprocedures and a cooperating finance organization. Details have nowa Fondo Ganadero model that does not use 
been agreed and


USAID funding is ready for immediate

implementation. 

The policy studies component has completed four studies, ahead of the plannedrate. MAF staff turnover has hampered output and causes conern for long term 
strengthening. 

3. Laboratory services 

Project assistance to complete a meats residue lab and to improve anexisting soils lab has not been successful because physical conditions at both facilities 
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have prevented purchasing equipment in the first case and installing equipment in the 
second. The soils lab is also currently without a chemist to fully use the facility.
Identifying additional funds and staff prevent further progress. 

4. 	 Contractor performance 

Both long term advisors are well respected and their recommendations are 
generally accepted. A problem has been an overly ambitious project design that has 
required their services to be spread too thinly over multiple areas of responsibility.
The contracting firm recognized this problem and indicated during the request for
 
contract extension that performance would be less than the agreed scope of work.
 

5. 	 Training 

Training has proceeded smoothly and in line with project design. Midway
project life, three individuals have been placed in long-term degree training, 26 have 
received short-term overseas training, and more than 700 have received short-term, in
country training. 

6. 	 Project management 

In an attempt to integrate decision making in the private sector with 
government policy, a Policy Coordinating Committee was created. This interface has 
been partially successful in gaining understanding and in reaching agreement on joint 
courses of action. There has been frustration at the slowness with which committee 
decisions are made and a failure of BLPA to fully grasp and understand USAID 
regulations and operating procedures primarily because of delays in USAID and GOB. 
Partly as a result, meetings now are less frequent than in the beginning of the project.
Project management has also been hampered by a greater than normal turn over of 
AID project managers, each with somewhat differing management styles. A Project
Administrator position was created which has contributed to progress by organizing
reporting, logistics and accounting. The evaluation revealed a need to establish a 
clearer 	understanding of the duties and responsibilities of this post. 

C. Recommendations 

o 	 Achieve long-term GOB objectives and to ensure that project achievements 
are sustained, through the undertaking by the MAF of the following specific
actions immediately in support of livestock and pasture improvement: 

Utilize funds previously earmarked for the meats laboratory to 
extend the services (USAID/MAF) of the livestock advisor for an 
additional six months (total extension of one year) to coincide with 
the initiation of credit and marketing efforts and to insure program 
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continuity and sustainability; 

,Employ technicians to support the counterpart staff whose nornalwork program and training are significantly diluted by currentdemands. If necessary, contract employment should be used to meet 
this need; 

Review pricing policies for sale of livestock to insure thatdisincentives are not created to private sector production of breeding
animals and feeder stock; 

Implement monitoring procedures to insure that breeding recordsand management plans now in place are followed in breedingprograms to avoid loss of recently imported purebred lines; 
Present a work plan for pasture improvement including funding and 
staff assignments; and 

Ensure resources are available to implement and maintain an onfarm seed multiplication and nursery establishment program. 
o Ensure 	that improved marketing opportunities are developed in aneconomically and financially sound manner and that meats processingtraining is implemented by doing the following: 

Immediate use of project funds to strengthen BLPA by purchase ofcomputer, printer, related software for Association record keeping,accounting and marketing functions, office equipment and trainingfor marketing and credit operations; 

Immediately begin project team consultation with the Belize meatprocessors, focussing on rapid implementation of training andsupport for this target audience. 

0 	 Immediately implement the Fondo Granadero credit program for livestockproducers as detailed in the signed Memorandum of Understanding. 

o Make the hiring of additional staff a priority, including the possible use oftemporary volunteers, in order to strengthen the MAF Policy Unit. 
0 Create under the auspices of the MAF a centralized soils, tissue (plant andanimal residues) and veterinary diagnostic laboratory at Cent-al Farm bypooling resources available in existing labs, project funds, and fromadditional donor support. Legislation modeled after the Pesticide Control 
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-- 

Board would be adopted to enable fee work to be performed for the private
sector with GOB funds used to perform public service analysis. 

o Implement the following management changes to ensure coordination and 
to avoid undue delays stemming from the complexity of administering a
project with several participating organizations: 

MAF and USAID should adopt a policy of written responses within 
an appropriate number of days to decisions reached in the PCC. 

The'posicion of the Project Administrator should be strengthened
and clearer lines of responsibility established in the job description. 

USAID and MAF should delegate more responsibility to the PCC. 
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I. INTRODUCTION
 

A. Background 

The Belize Livestock Development Project-Phase II (BLDP-IJ) is a follow-on 
activity to Phase I designed to further enhance and increase income and productivity 
of the livestock sector. Realization of these goals will, in turn, contribute to macro
level objectives of increased employment, food security and an improved trade 
balance. 

Agriculture remains the top priority of national development planning.' Livestock 
development is an important activity in the national development plan because of the 
relative abundance of undeveloped land areas available for pastures, the number of 
fau'm producers actively involved with livestock enterprises, and the large foreign 
exchange expenditures required to import consumer requirements. Livestock 
development is also an integral component of USAID's Project Development Strategy
consisting of increased crop diversification, improved farm to market roads and 
increased/improved livestock production. 

The purpose of Phase II is to improve livestock production efficiency, expand 
market outlets and increase the volume of livestock products that are price and quality 
competitive with imports. The project has five major activities; four financed with 
project funds and a fifth (credit) under a non-development assistance activity: 

o Improved livestock management seeks to improve livestock productivity 
and enterprise profitability and to lower costs of production through genetic 
improvement, a screwworm eradication program, and facilities and training 
for marketing/processing of livestock products; 

o A pasture/feed management component will strengthen the Ministry of 
Agriculture and Fishery's (MAF) capability to promote these efforts and 
build on previous efforts to improve swine rations and utilize local feed 
stuffs; 

0 The objective of the special policy and analytical studies component is to 
strengthen the data base and framework of analysis for planning and policy 
making, especially in the livestock sector, and to stimulate policy oriented 
studies that will impact livestock development; 

'Waight, Joe, Permanent Secretary, Ministry of Economic Development, 
Belmopan, Personal Interview, April 15,1991. 
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o The laboratory services component seeks to strengthen capabilities andfacilities to assure quality services to the livestock sector; and 
o A credit component will utilize US$300,000 provided under a separateresource to establish a line of credit for livestock producers. 
Project resources include US$3.0 million from AID and US$1.0 from the GOB andthe private sector.2 Project implementation will stress the ability of the private sector,especially the Belize Livestock Producers Association (BLPA) to assume greaterresponsibility and an increased capacity of MAF to deliver technology packages forlivestock development. Tie starting date for BLDP-II was December, 1988 and thecompletion date is Dece..mber, 1992. 

B. 	PurposeandScopeofEvaluation 
The purpose of this midterm evaluation is to determnine the progress made towardsachieving the project's planned purpose, goal, and defined objectives and the need forany changes in project design. In addition, the evaluation will identify ways, if any, inwhich to 	expedite project implementation. 

C. 	 Procedure
 

The time period of the evaluation will cover 
the period since the March, 1987evaluation Of Phase I to the present, approximately midway the life of project ofPhase II. The evaluation is guided by a detailed statement of work developed by the
Agricultural Development Officer, USAID/Belize.
 

The four-person evaluation 
 team preparedproject managers at USAID and MA. 
a work plan that was approved byThe 	evaluation work plan included schedulesfor individual team members, a proposed outline for the final report and a procedure
to be followed in seeking answers to questions posed by project managers. A specific
time schedule was included for the evaluation that conformed with the requirements ofthe Statement of Work.
 

The objective of the evaluation 
team was to provide management information on the use of project resources in achieving progress toward the outputs, purpose andgoals defined in the logical framework of the BLDP-II. This information is expectedbe useful to project managers in determining what, if any, changes are needed 
to
 

to
improve project performance approximately mid-way of project life. 

2USAID, ProDectPaer Belize Livestock Development Amendment No 2, 
Washington, D.C., Table 5. 
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To answer these questions and to directly respond to issues raised in the evaluation 
statement of work, information was sought in interviews with livestock producers in 
Corozal, Orange Walk and Cayo Districts who were intended to be primary 
beneficiaries of the project; private sector participants in meat processing; agricultural 
lenders in the Development Finance Corporation (DFC), the National Development 
Foundation of Belize (NDFB), and commercial banking; staff of MAF; staff of other 
Government of Belize (GOB) ministies; members of the Belize Livestock Producers 
Association (BLPA); the resident technical assistance staff; and project counterparts. In 
addition, project documents and records were examined, quarterly progress reports 
reviewed and accounts and financial records discussed. 

Information from these sources was distilled into a report focused on pruject 
progress thus far, answers to issues and questions posed by Project managers, 
conclusions drawn from the findings and recommendations for each project component
with designated responsibility for follow-up. Judgments were supported where possible 
by quantitative data and throughout by the evaluation team's experience and training. 
The evaluation report is intended to be positive in seeking solutions to livestock 
development problems in the Belizean context and in suggesting alternatives believed 
to be within the scope of available resources. 
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II. LIVESTOCK MANAGEMENT
 

A. Background/Situation 

1. Beef Cattle 

According to the most recent Census Of Agriculture (1988), beef cattlenumbers totaled about 43,815 head distributed among 1,665 farms.3 Holdings with 10 
or less animals accounted for 63 percent of farms with cattle but only 8.6 percent of
the cattle population. At the other extreme, 56 farms accounted for 50.6 percent oftotal beef cattle. Orange Walk and Cayo Districts were the areas of greatest
concentration accounting for more than half of the total national herd. 

Although annual slaughter figures are considered less reliable and do not includeon-fann slaughter, BLPA estimates show a decline from 8,317 head in 1987 to 7,139head in 1990 (Table 1). Part of the decrease may be explained by the closure of Belize
Meats Ltd. and the present lack of beef exports. 

Poor husbandry, low genetic quality and poor pasture management continue to bemajor constraints. Small and medium size farmers who generally use a very low level
of technology produce poor calving rates, poor average daily gains, poor pasture
utilization and continuous inbreeding. All of these factors are impediments to 
increasing quality and number of the national herd. 

These factors and their consequences were recognized in a study of the costs of
producing beef in Belize by BLDP-II consultants. 4 These estimated costs range from

93 cents per pound to more than $1.25 
 depending on level of technology and theinclusion of management and owner labor. Cost of producing beef relative to prices

received indicate the enterprise to be marginal when all resources are priced at market
 
value.
 

Live animal exports to Mexico contributed to a gradual increase in prices to a1990 peak of $1.15. This market is temporarily closed because of animal health
restrictions. BLPA almost single handedly arranged these sales and is working to have
the market restored. The closure of Belize Meats Ltd. means the only plant with
USDA certification for meat export is also closed and this export outlet is expected to 
be more difficult to reestablish. 

3Ministry of Agriculture and Fisheries, 1988 Census of Agriculture, Belmopan. 
4Freeman, Billy G., Cost of Producing Beef in Belize, Belize Livestock

Development Project-Phase II, Belmopan, (July 1990), Tables 8,9, and 10. 
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2. Dairy 

Dairy production has continuedpounds in 1990. a slow increase reaching 5.83 millionWestern Dairies is the major producer with Macal output at about150 gallons per day. Dairy product imports total about $12 million per year and serveas an indicator of the potential market for domestic producers. 

Potential for increased production is directly related to improved marketingespecially at the Macal Cooperative. Macal has received recommendations for changesin their marketing program and for improving milk quality, but has done little.Improvements in these areas will translate into a faster rate of growth. 

A shortage of breeding stock and quality replacement milking cows also hampersdairy production. Production has been increasing at Central Farm over the past threeyears. However, herd size remains small and limits the amount of genetic
improvement achieved 
as well as the number of animals that can be made available todairy farmers. 

3. Swine 

The national pig population has decreased from 20,570 head in 198717,816 in to1990 (Table 1). This change compares unfavorably with expected project
outputs of a 30 percent increase in numbers over the life of the project. Part of the
decrease is in response to two successive poor crop years for corn and subsequent
higher prices for this input. Reflecting smaller numbers, swine prices
meat processors are rising andare bidding strongly for supplies. BLPA slaughter figures have risen
over the same time period from 8,030 head to 9,550.
 
Favorable consumption combined with the opening of the Mexican market caused
a price increase in pigs (up to $1.35). 
 This has encouraged more producers to return topig rearing. The National Development Foundation of Belize (NDFB) has alsocontributed to increased interest through

farmers at a 
a loan scheme which assisted a total of 16total loan value of $46,296.65. There is currently a high demand forbreeding and fattening pigs and the MAF has only been able to supply a small portion.The absence of farm records still remains a serious problem to livestock improvementsince production parameters cannot be accurately evaluated, cost benefit analysiscannot be done, and breeding programs designed. This problem has nowaddressed by the technical staff of BLDP I. 

been 
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Midterm Evaluation of the Belize Livestock Development Project, Phase II
 

Table 1: Livestock Numbers 
 Belize, 1987-90
 
(head)
 

Item 
1987 1988 1989 1990 

Beef CattleNumber on Farms (hd) 
Slaughter (hd) 
Average Liveweight (lb/hd) 

49,962 
8,317 

688 

49,820 
7,285 

710 

51,001 
5,596 

651 

N/A 
7,139 
6-0 

PiasNumber on Farms (hd)
Slaughter (hd)
Average Liveweight (lb/hd) 

20,570 
8,030 

178 

21,555 
8,654 

181 

16,417 
7,530 

214 

17,816 
9,550 

181 

Sources: Annual Report, Ministry of Agriculture and Fisheries, Belmopan,various years (number on farms, and liveweights);
BLPA survey of slaughter plants (number slaughtered).
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included as a component of BLDP-II. Its objectives are to free Belize of a parasiticdisease caused by the presence in warm blooded animals of the larval form of thescrewworm fly, to reduce livestock management problems and losses, and to increase
livestock productivity in the country. 

The program has included a large program of farmer education using written, radioand television media as well as personal contact and meetings. Material has beenprepared in English, Spanish, Garifuna, Creole, Maya Mopan and Kekchi. Theeradication campaign has used both chemical and biological methods with freedistribution of Coumaphos to farmers for wound treatment in the first case and releaseof sterile flies in the second case. 

B. Analysis 

1. Beef 

BLDP II has made considerable progress in reaching planned targets ingenetic improvement. Activities began with a review and evaluation of the nationalbeef herd and Government herds located at Central Farm and Yo Creek Stations. Abreeding improvement program and a management plan for Central Farm and YoCreek Stations was prepared with specific recommendations to increase the calf crops
and growth rates. 

Efforts to improve the genetics at Government Stations have resulted in theinsemination of 244 beef cows and the importation of some 20 brahman heifers and
five brahman bulls. This will establish 
a genetic base for the beef cattle sector. Senentesting for breeding bulls commenced for both Government Stations and the privatesector. Existing records were reviewed and analyzed and a sound record system was
designed and put in place. The computerization of these records also started. A
detailed and well organized plan of work has been developed for the period
January-July 1991 with subsequent six-month plans to be developed. 

2. Dairy 

Genetic improvement of the national dairy herd is proceeding more slowly.Efforts have been focused in Cayo and Orange Walk Districts including the Mennonitecommunities of Spanish Lookout and Blue Creek. Equipment has been procured andextension officers assigned to these two Districts. A computerized breeding programhas been designed for Central Farm and is being used in the breeding program. 

On-farm inseminations have been slowed by past experience that has lowered theconfidence level of farmers. Training programs are underway to teach farmers theessentials needed to have the inseminator visit on time. The program only gotunderway in mid 1990 so past records do not adequately reflect accomplishments. 
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On-farm inseminations have been slowed by past experience that has lowered theconfidence level of farmers. Training programs are underway to teach farmers the
essentials needed to have the inseminator visit on time. The program only got
underway in mid 1990 so past records do not adequately reflect accomplishments.
Targets for 1991 are to inseminate 60 dairy animals. 

3. Swine 

The swine improvement component also began with a review and
evaluation. This resulted in the preparation of a swine management plan for Belize,including adequate breeding programs, computerizing of the record keeping system,
training in pig management and husbandry and several educational publications
prepared and distributed. To improve the genetic base, some thirty-six gilts and

eighteen young boars were imported from the USA.
 

Central Farm reports indicate that both quality and n:umbers were decreasing at the
Station. This was due partially to inbreeding and in some cases, to inadequate
selection and culling. The supply of breeding stock sold to small farmers was reduced
from 173 animals in 1989 to 97 in 1990. This problem should be improved with therecent importation and by the implementation of the swine improvement plan designed
by the personnel of BLDP II. 

4. Screwworm Component 

The screwworm component is proceeding ahead of schedule. The northernhalf of the country is already essentially free of infestation. Belize City (dogs and cats)
and jungle areas of the south remain as problem areas. An experienced team has been a major asset. The expectation is that Belize will be declared screwworm free by
March, 1992. A maintenance plan with staff and funds is in place to maintain this
 
status after that date.
 

C. Conclusions and Recommendations 

1. Conclusions 

Progress is being made in the livestock improvement component at a rateabout as good as can be expected under prevailing conditions. Most importantly, the
basis is now in place for genetic improvement of the national dairy and beef herds. Abreeding plan is in place on Government Stations and given monitoring and discipline
by administrators, past problems of inbreeding can be overcome. Equipment, vehicles
and staff are in place to fully implement the A.I. program. Numbers of all types of
livestock on Government Stations is insufficient to supply farmers with adequate
breeding stock much less feeders nor should this be a public sector goal. Therefore, a
reappraisal is needed of Government pricing policies to insure that private sector 
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breeders have needed incentive to expand in keeping with MAF objectives. 

2. Recommendations 

0 MAF should ensure that trained counterparts are assigned to the
project until completion so as to ensure continuity of the already 
established program. 

o MAF should provide technicians to support the work of counterparts
who also have administrative and research/extension responsibilities.
Given budget strictures, the feasibility of contract employment for 
these individuals should be investigated. 

o USAID/MAF should extend the services of the livestock technical
advisor for an additional six month period (a total extension of one
year). Investment already made in livestock improvement activities
is now in place and just beginning to bear fruit and the credit 
program and possibly marketing activities are yet to come on 
stream. The advisor's services are needed to insure these efforts will 
be sustained. Funds can be reallocated from those previously 
earmarked for the laboratory. 

o MAF should establish a monitoring system that will insure that 
breeding records are maintained and the management program now
in place will be followed on Government Stations. 

0 The private sector should be encouraged to contribute to genetic
improvement through the use of commercial breeding bulls. 

o BLPA should increase its activities in swine production and 
marketing to better serve this portion of its producer-members. 

16
 



III. PASTURE ANL, FEED MANAGEMENT 

A. Background/Situation 

Cattle production occupies a central position in the Beiizean economy. Theavailability of good natural pastures and the economics of establishing improvedpastures offers the opportunity to further develop and improve this sector. Thus, therole of the Pasture Advisor for BLDP II has been clearly established. 

Emphasis should be aimed primarily toward pasture development, that is, anincrease in carrying capacity as well as animal gain from existing and improved
pastures. Pasture management and forage utilization of adapted and improved 
grasses
and legumes are important components of a pasture improvement program. 

The number of acres of cleared land in Belize is estimated to be approximately
120,000 acres. With approximately 45,000 head of cattle, this would indicate that
adequate land is available for present use as well 
as the near future. It is believed thatabout 10 percent of the farmers went out of the cattle business within the last year.Sale of cattle to Mexico, according to some cattle farmers could be beneficial for boththe cattle industry and pasture development/improvement. 

The BLDP II Pasture Management Advisor has been in Belize since August 1,
1989. He has given technical assistance in the form of pasture evaluation,
recommendations and assistance in pasture development, as well as training for thetechnicians and dairy and beef cattle producers. Work on Central Farm has shown thatit is possible to double the production of beef by the use of improved pastures. It iswell known that improved nutrition of forage is the key to higher profitability in
livestock. A few new forage species have been introduced and established at Central
Farm, and several new species/pastures were established for grazing in 1991. 

B. Analysis 

Several farm evaluations were made during Phase II of the project in order toselect representative farms to participate in the cost/benefit demonstration program.Some 37 farms were evaluated in five districts which represents approximately 7,000acres of land. These on-farm sites were selected in 1990 for cost/benefitdemonstrations to begin in 1991. Some 13 selected farms of 120 acres, planted in four
Districts with 12 species, will be studied and evaluated. 
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Although there has been strong emphasis toward the use of improved forage
species, emphasis is also being given to the proper management of natural pastures.
Promotion in the use of native (improved) tropical legumes has been very evident in 
several of the reports and interviews. Also, recommendations were made in the use of
fertilizer, especially phosphorus and potassium for legumes. Several species and 
cultivators of improved grasses and legumes have been selected for increase because 
of their adaptation and performance and for their feeding value in meeting the 
nutritional requirements of the cattle in Belize. 

The project has imported seed to initiate the establishment of improved pastures in 
the cost/benefit demonstrations. Project records show that over 1,200 pounds of seed
of 15 species of grass and legumes were imported from three countries at a cost of US 
$5,733 plus air freight (Table 2)..A pilot pasture seed production program is planned
to be initiated in early 1991, with harvesting and processing to begin in 1992. Six 

.farms were selected for evaluation representing approximately 577 acres. This proposal
has been approved. The aim would be to make Belize more self sufficient in seed 
production. 

Several pasture treatments have been established at Central Farm. Results from one 
trial in 1990 indicate the potential for increasing carrying capacity and beef production
with different grasses and legumes as compared to native pasture (Table 3). The data
 
also shows that it is possible to more than double the production of beef from the
 
existing natural grasslands in Belize by the use of improved pastures. Results from
 
another trial on Central Farm, carried out in 1990, shows the potential of improved 
pastures, where daily live weight gains between 1.3 and 1.6 pounds per animal per day
were achieved. A third is a demonstration on improved pasture management for dairy
cattle. A fourth trial is another cost benefit demonstration of five selected grass and
legume species. A proposal for a cow-calf production trial/demonstration has also been 
made. Data from these demonstrations should be very useful in promoting pasture
improvement and livestock production in Belize. 

Data to determine the cost of establishment for different pasture sys'tems and 
forage alternatives in Belize was collected on farms in three districts and from Central 
Farm in 1990. The data was separated into two categories, one using low input
technology and another using high input technology (Tables 4 and 5). The tables 
compare the cost for low input technology (improving natural pastures with minimurn 
tillage, minimum fertilizer, minimum weed control) with costs for high input
technology (replacing existing pastures with land preparation, fertilizer, and chemical 
weed control). Data was also collected on the cost of pasture establishment of other 
forage species in Belize. These estimates provide the basis for making cost-benefit 
evaluations. However, variation in animals and climatic conditions emphasizes the 
need for several years of data for more reliable information. Results to date are a good 
start for the project. 
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Midterm Evaluation of the Belize Livestock Development Project, 
Phase II
 

Table 2: Importation of Pasture Seeds, 1990
 

Species 
 Oriain 
 Amount 
 Price/lb Tot
a1'
 
(ib) (US$) (U,$)


1. Guinea grass 
 Antigua

2. 7.04 70.40
Perenni l soybean Antigua 

10 

20 
 3.70
3. Rabbit vine 74.10
Antigua 100 
 3.67
4. Leucaena 367.00
Antigua 100 
 3.41 341.00
 

852.00
 
5. Andropogon gayanus 
 Honduras

6. Perennial Soybean 

309 3.17 979.53
Honduras 

7. Centrosema Honduras 

26 4.61 120.00
 
88
8. Kudzu 3.17 280.00
Honduras 
 26
9. 3.69 96.00
Clitoria ternatea 
 Honduras 


10. Lablab purpureus Honduras 
26 2.30 60.00
 

11. Mucuna pruriens Honduras 
55 1.37 75.00
 
66 
 1.37 90.00
 

1,700.53

12. Kleingrass 
 USA 
 100 
 6.50 650.00
13. Blue Pacific 
 USA 
 50
14. Bahiagrass Tifton 9 9.00 450.00
USA 
 100
15. Argentine Bahia 18. OQ800.00


USA 
 100

16. Aeschynomene 1.80 180.00


USA 
 100 
 1.00 100.00
 

3,180.00
 
Total 5,733,03


Source: "Development of 
a Positive Seed Production Program for
Livestock Development in Belize," 
Luis Tergas, Ph.D.,

and Elide Valencia.
 

Air freight is not included.
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Midterm Evaluation of the Belize Livestock Development Project, Phase II
 

Table Summar' Preliminar' Pesults of cr,
Fattenin. Stser-r 

Imoroved Pastures (215 Davs, 
 Centr.al Farm, 2 9r-


Treatment Stockina Daily Live

(Pastures) Total Live Weight Gain incr-ment
Rates Weioht Gains 
 Animal Ar7-a 
 Ovlr ..
animal/ac lb/animal/day 
 Ib lb/ac


A. Protein Bank

1. Native pasture 0.50 
 1.563 
 337 168.5

2. Native pasture
C. gyroides 
 1.11 0,778 
 167 185.4 
 10.02
3. Native pasture


Leucaena 
 1.11 0.942 
 203 225.3 
 33.71
4. Chrysopogon

Leucaena 
 1.30 1.329 
 286 371.8 120.65
 

B. Grass Legume Association
 
5. Guinea L
Centrosema 
 1.27 1.133 
 244 309.9 83.91
6. Humidicola


& Kudzu 
 1.25 0.849
7. Mixture legumes 253 316.2 87.65
1.36 1.181 
 248 337.3 100.17
 

C. Grass Fertilized with N
8. Stargrass & N 
 0.80 1.245 
 264 211.2
9. Stargrass & N 25.22
1.00 1.382 
 293 293.0 73.88
10. Stargrass & N 
 1.33 1.363 289 
 384.4 128.13
 

Source: Central Farm, Annual Report, 1990.
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Midterm Evaluation of the Belize Livestock Development Project, Phase II
 

Table 	4: 
Estimated Cost of Pasture Establishment
 
for Different Alternatives in Belize, 1990
 

(Low Input Technology)
 

NOTE: 	TOTAL COST 1: Native Pastures % 20% Legume Bank
 
TOTAL COST 2: Chrysopogon or Andropogon & Legume (Milpa)
TOTAL COST 3: Chrysopogon or Andropogon & Burning & 20% Legume Bank
TOTAL COST 4: Humidicola & Burning & 20% 
Legume Bank
 

See Note Above
 

% INCREASE
 

Items 

LABOR OPERATIONS: 

Units 
Units/ 
Ac () 

Cost/ 
Unit 
(u-,$) 

Total Total 
Cost 1 Cost 2 
(Us$ (US$) 

Total 
Cost 3 

(usC$) 

Total 
Cost 4 

Plough
Harrow 
Sprig-Transport 
Planting 
Apply Fertilizer 
Weed Control 

MATERIALS INPUT: 
Fertilizer NPK 
Herbicide 
Grass seeds 
Legume seeds 

OTHER COSTS: 

acre 
acre 
load 
acre 
man/day 
man/day 
Subtotal 

lbs 
It 
lbs 
lbs 
Subtotal 

1.00 
1.00 
1.00 
2.00 
0.33 
2.00 

100.0 
0.25 
5.00 
3.00 

40.00 
30.00 
30.00 
15.00 
15.00 
15.00 

0.35 
45.00 
10.00 
10.00 

6.00 

6.00 
1.00 
6.00 

19.00 

3.50 
11.25 

6.00 
20.75 

3.00 
1.25 
6.00 

10.25 

8.75 
22.50 
30.00 
10.00 
71.25 

6.00 

3.00 
1.00 
6.00 

16.00 

17.50 
11.25 
40.00 
6.00 

74.75 

6.00 
24.00 
30.00 
1.00 
3.00 

64.00 

17.50 
5.62 

6.00 
29.12 

Contingencies 
Supervision 
Land Tax 
Tools 
Interest 

labor & mater. 10% 
labor & mater. 15% 
ac/yr 1.0 
material 5% 
per annum 12% 
Subtotal 

3.97 
5.96 
2.50 
1.98 
4.77 

19.18 

8.15 
12.22 
2.50 
4.07 
9.78 

36.72 

9.07 
13.61 
2.50 
4.54 

10.89 
40.61 

9.37 
14.06 
2.50 
4.69 

11.24 
41.86 

TOTAL COST 
ADDED COST 

58.93 118.22 
59.29 

131.36 
72.43 

134.98 
76.05 

Source: Central Farm, Animal Report, 1990.
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Midterm Evaluation of the Belize Livestock Development Project, 
Phase 	II
 

Table 	5: 
Estimated Cost of Pasture Establishment
 
tor Different Alternatives in Relize, 1990
 

(High Input Technology)
 

NOTE: 	TOTAL COST 1: Andropogon or Guinea (pure stand)

TOTAL COST 2: Andropogon or Guinea & Legume

TOTAL COST 3: Humidicola & 50 lbs N/acre

TOTAL COST 4: Stargrass & 100 lbs N/acre
 

See Note Above
Units/ Cost/ Total Total
Items 	 Total Total
Units Ac (4) Unit Cost 1 Cost 2 
Cost 3 Cost 4
 
(US$) (US$ (US$) (US$)
LABOR 	OPERATIONS:


Plough 
 acre 
 1.00 	 40.00 40.00 40.00 40.00 40.00
Harrow 
 acre 1.00 
 30.00 30.00 
 30.00 30.00
Sprig-Transport load 1.00 	
30.00


30.00 
 30.00
Planting acre 2.00 	
30.00


15.00 3.00 3.00 
 30.00 30.00
Apply 	Fertilizer man/day 0.33 15.00 
 4.95 4.95
Weed Control man/day 	 4.95 4.95
2.00 	 15.00 30.00 30.00 15.00 
 15.00

Subtotal 
 107.95 107.95 149.95 149.95
MATERIALS INPUT:


Fertilizer NPK 
 lbs 100.0 0.35 17.50 
 17.50 17.50 
 70.00
Herbicide 
 it 	 0.25 45.00 45.00 22.50 11.25 
 22.50
Grass 	seeds 
 lbs 5.00 10.00 50.00 40.00
Legume seeds 
 lbs 3.00 10.00 
 6.00
 
Subtotal 
 130.00 86.00 28.75 
 72.50


OTHER 	COSTS:

Contingencies 
 labor 	& mater. 10% 
 23.79 19.39 17.87 24.24
Supervision 
 labor 	& mater. 15% 
 35.69 20.09 26.80 36.36
Land Tax ac/yr 
 1.0 2.50 2.50 2.50 
 2.50
Tools 
 material 
 5% 11.90 9.70 8.93 
 12.12
Interest 
 per annum 
 12% 28.55 23.27 21.44 29.09
Subtotal 
 102.43 74.95 77.54 
 104.31
 
TOTAL COST 
 340.38 268.90 256.24 346.76
ADDED 	COST 
 281.45 209.79 197.31 287.83

% INCREASE
 
Scurce: Central Farm, Annual Report, 1990.
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It is also believed that some of these establishment costs might be reduced by
better planning in land preparation, the use of good planting material, proper seeding
rates of good quality seed, and growing a cash crop during the establishment stage toreduce establishment expenses. The production of the planting material in nurseries onthe farm will also reduce transportation costs. New legume and grass species adapted
to acid, infertile soils, are being evaluated at three sites in Belize. The objectives ofthese trials are to develop information for the selection of new improved germplasifor pasture establishment and improvement of the natural grasslands in the pineridgeareas. The need for dry season feed supplementation was addressed by tie project as itrelates to meeting the requirements of dairy cows. Strategies for the
imp!ementation/use of a supplementation program were presented to farmers. Thetypes of supplementation covered by the project were energy, protein, minerals,
vitamins and bulk forage. Farmers 
were receptive to the use of supplemental feed. 

The basic principles for the management and control of weeds in pastures havebeen well addressed by BLDP II. Two short courses, one demonstration and oneseminar were carried out in May and June 1990 to provide the basic elements of weedcontrol to the MAF technical personnel and several farmers in Belize. The techniciansshould be more aware of the problems, the effects of weeds on pasture production, the
control methods, and correct use of herbicides. 

During the evaluation, an effort was made to analyze the effect of the pasture
development program on the overall agricultural ecosystem in the country. The
 program does not recommend further land clearing, nor the broad overall use of
pesticides and herbicides in pasture development. Varieties with natural resistance to
pests are being evaluated and put into the program. The only recommendation on the
use of herbicides is for selective control of weeds in already developed/established or
improved pastures. All of these project objectives contribute to an improved

environment.
 

There is a strong interest towards conservation and land use practices in thepasture development and improvement program. Since there is already an adequateamount of land cleared for pasture development/improvement, further clearing is notrecommended. The present ratio of land already cleared for pasture use to numbers of
cattle is probably about three to one. The use of appropriate technology for pasturedevelopment, management and utilization has been put forth and well documented by
the project. Emphasis has been on the use of adapted species to specific soils,establishment of improved grasses and legumes in existing degraded pastures, use offorage legumes as cover crops and protein banks, establishment of improved pasturesand reduced erosion under the "milpa" systems of farming, the establishment of a seedmultiplication program, and finally the dissemination of information through short 
courses, seminars, workshops, field days, etc. 
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Considerable effort has been expended by the Pasture Advisor in training of extensionagents and farmers. Concentration has been in making decisions related to pastureutilization and grazing management. However, the greatest level of success must beachieved in pasture establishment as it is the basic step in livestock development. Thepublication of brochures and technical bulletins is also essential to transfer thetechnology of pasture improvement to the farmer. 

The project has made good progress in formal training. Three students arepresently in long-term overseas training under BLDP II. Twenty-six MAF officers andfarmers completed a total of 325 man-days of short-tern- overseas training. Short-tern,in-country training was also accomplished for 347 participants in 15 meetingsthroughout Belize between 09-25-89 and 7-23-90 on the subject of improved livestockmanagement. Short-term, in-country training was also accomplished for 369participants (farmers and technicians) in ten (10) meetings between 10-19-89 and6-14-90 on the subject of pasture management, weed control, feed supplementation,legumes, and production economics. Three additional training programs are at the

planning stage.
 

Several publications, covering the areas of varietal recommendation (grasses andlegumes), utilization, feed supplementation, weed control, etc.distributed to farmers; twelve of these were reviewed. 
were prepared and 

Seven (7) manuscripts inlivestock management have been published for distribution to farmers. Some have

been prepared in Spanish.
 

C. ConclusionsandRecommendations 

The major objectives of the pasture improvement component of the project havebeen to promote the use of improved pastures and good pasture management practices.Pastures improvement will continue to be very important in cattle production, as it isthe least expensive source of nutrition and adequate cleared land is available in Belize.However, further development of the livestock industry continues to be hampered bythe lack of improved pastures and poor pasture management. 

From contacts with farmers, it was very evident that they were satisfied with theefforts put forth by the program. The interest in improved pasture development shouldexpand as more information is developed on profits in producing livestock. Costbenefits of forage production must be achieved not only at Central Farm and othergovernment stations, but also on-farm sites. Increasing seed produc'tion is essential toincreasing on-farm nurseries. The seed multiplication program and further expansion ofnurseries on the government stations and selected farms will greatly enhance the 
program. 
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It appears that considerable delays were encountered on a number of activities. 
Some which affected the pasture improvement program were: 

0 Availability of counterpart and the lack of continuity/consistency of the 
counterpart staff; 

o Delays in approval of some candidates for specific training programs; and 

o Availability of machinery for timely land preparation, quality animals at 
Central Farm available for use on trials, and reliable transportation for 
counterparts. 

It also appears that there was a need to look further down the road on the overall 
scope of the project--where we hope to be in four or five years. 

The pasture improvement/feed management program has made an excellent start
towards improving the nutritional needs of the livestock in Belize. The program of
work has been wetl designed by the project pasture advisor. The field staff in de 
Ministry of Agriculture are being trained and the information is being delivered to a
large number of farmers in Belize. New legume and grass species adapted to acid
infertile soils, are being evaluated at three sites in Belize. The objectives of these trials 
are to develop information for the selection of new improved germplasm for pasture
establishment and improvement of the natural grasslands in the pineridge areas. The 
use of appropriate technology for pasture development, management and utilization ha!
been put forth and well documented by the project. Emphasis has been on the use ofadapted species to specific soils; establishment of improved grasses and legumes in
existing degraded pastures; use of forage legumes as cover crops and protein banks;
establishment of improved pastures under the "milpa" systems of fanning; the 
establishment of a seed multiplication program; and finally the dissemination of 
information through short courses, seminars, workshops, field days, etc. 

More emphasis also needs to be given to the technical and economic possibilities
for using by-product feed materials. The project team made an attempt previously but
MAF felt sufficient work had already been completed and the results should be
published. One ingredient that should be given high priority is the feeding of cane 
juice to swine. 

Future emphasis should be on increasing the carrying capacity as well as animal 
gain from existing pastures as well as improved pastures. Pasture management and
forage utilization of adapted improved grasses and legumes will be the important
components of a pasture improvement program. 

Training of government staff, as well as farmers, in both overseas as well as
in-country programs, has been very extensive and well carried out. During the 
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remainder of project life, in-country training programs will need to be expanded using
seminars, workshops, field days, etc. Training needs for the technical and extensionstaff in promoting the improved packages of technologies will need to be continued.As the new packages of pasture improvement/management are developed, theinformation will need to be prepared into brochures/bulletins for both the government
technical staff and the farmers. The use of audio-visual presentations at on-farm
seminars and demonstrations has also been very useful. Communication with the
farmer will be greatly enhanced through the use of more publications. 
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IV. MARKETING, CREDIT, AND POLICY STUDIES 

A. The Situation 

Three constraints to the further expansion of livestock development are well
documented in all assessments of Belizean agriculture: (1) markets, (2) capital
availability, and (3) erratic policy changes that inhibit long-term investment.Recognizing these constraints, Phase 1 planning provided for specific components toaddress each of these problems. Livestock marketing was to be improved through aprogram that would design and construct a central market facility and provide trainingin meat processing. The capital constraint would be alleviated through the provision ofshort-term credit to producers and funds were made available to complete analyticalpolicy studies that would provide the basis for sound long-term policy actions
strengthen the livestock sector. 

to 

B. Marketingv/Veat Processing 

1. Background 

a. Pilot Central Market Facility 

Lack of access to market facilities and the generally low perceptionof market organization and performance is a major deterrent to investment and
expansion of the industry. 
 Costs of marketing services for livestock products tends tobe unusually high in the country because of the small volume handled and inadequatetransport facilities. Recognizing these constraints, Phase II planning provided for afeasibility study and possible construction of a central livestock market facility incooperation with the private sector. 

Both tangible and intangible benefits to the livestock industry were anticipated. Afirst consideration was the provision of a physical facility where buyers and sellerswould assemble for the purpose of exchange. The underlying assumption was that thefacility would contribute to improved communication between buyers and sellers, amore equitable bargaining position between livestock producers and a limited number
of buyers and more efficient and widely known price information. These gains would
in turn be translated into the intangible benefits of increased confidence on 
the part oflivestock producers to increase investment and would strengthen the image of BLPAby increasing the range of services offered to its producer-members. 

An initial budget allocation of project funds in the form of a host country contractof Bz$394,000 was provided for design and construction of the central facility andBz$100,000 for equipment and a vehicle/trailer. Additionally, the GOB is providing asite (approximately 40 acres) for the facility. Considerable progress has been made 
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thus far on meeting project objectives of this component. Achievements to behighlighted are: (1) completion of a central market concept paper, (2) a study tour tovisit and observe livestock auction facilities in the United States, (3) formation of acoordinating committee composed of representatives of BLPA, MOA and USAID andthe contractor, (4) completion of a livestock market assessment study, (5) completion afeasibility study of the central market, and (6) completion of specifications, plans andblueprints and bids received. 

Despite these accomplishments, the market facility is still in limbo withdirection for the future. The causes no clearof the past delay and present uncertainty appear tobe continued doubts that the proposed facility will alleviate the constraints, theaddition of a number of objectives and conditions beyond those foreseen inpaper and disagreement between BLPA as the market operator and GOB 
the project 

on themethod of financing the facility. 

b. Meat Processing 

An objective of Phase II was to continue training and technicalassistance to butchers and meat processors to improve meat quality, enhanceacceptance, lower costs and provide safer and more 
consumr 

wholesome products. Achievingthese objectives would, in turn, make domestically produced products more
competitive with imports, reduce foreign exchange expenditures for imported meats,
increase investment and employment in agro-industry, and shift outward the demand
function for local products. 

Although considerable momentum had been established in this activity in Phase Iand meat processors eagerly awaited further cooperation, the project technical teamsupported by the GOB made the decision to delay implementation of this activity untilan assessment could be completed. For various reasons the assessment has not beeninitiated and all meat processing technical assistance has been suspended at this
midway point in the project.
 

2. Analysis 

a. Pilot Central Market Facility 

The constraints described above continue to impede nationallivestock development. However, the conditions that prevailed at time of projectdesign have changed and have altered both the opportunities for cattle sales and theprobability of success of a central facility. 

The project design anticipated both an increase in the transparency and efficiencyof domestic marketing and an increase in beef exports of 10 percent per year. On thedomestic market, beef slaughter has decreased an average 4.7 percent per year between 
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1987 and 1990'. Pig slaughter has increased 6.3 percent per year (although estimated 
numbers on farms declined over the same period). 

There has been an accompanying structural change in production with numbers of 
beef aninals decling on smaller farms and increasing in the Mennonite Community.
Some Mennonites also perform an important assembly/transport function for animals 
in Cayo and Orange Walk Districts.6 Further, a single Cayo meat processor
slaughtered 32 percent of the District's total cattle and 27 to 34 percent of the total 
pigs in 1990 (excluding home slaughter). This volume is increasing (some
contracting is used) and is unlikely to flow through a central market. Belize City 
processors utilize procurement agents who slaughter in San Igancio and Orange Walk 
and purchase on the basis of best price. These trends are all consistent with livestock 
marketing in other countries where the functions of central markets tend to be 
supplanted by buyer-seller arrangements. 

The 10 percent per year export expansion foreseen in the project paper has not 
been realized and, in fact, all exports have been halted. A major change has been the 
closure of Belize Meats Ltd., the only facility with export certification required for 
U.S. and CARICOM entry. A second change has been the temporary closure of the 
Mexican market to imports of Belize-origin live animals because of Blue Tongue
 
disease.
 

A feasibility study completed in 1989 when export prospects were brighter,
reached a positive conclusion regarding constructing the central market'. But the 
changes listed above combined with the continued disadvantages of relatively high
production and shipping costs make problematic the successful penetration of U.S. and 
CARICOM markets. The Mexican market is dependent upon disease eradication and 
appears more solvable. In either instance a central market is not likely to remove 
existing constraints to expanding beef exports. 

The feasibility study focused on financial returns to the operator-management 
(BLPA) and concluded that conditions were extremely favorable for proceeding with 

'Computed from BLPA slaughter estimates. 

6Joe Friesan is the single largest farm purchaser--cattle hauler and supplies two of 
the larger Belize City meat processors. 

7Present volume at Running W reported by A. Bedran and percentage computed
from GOB slaughter data, Telephone conversation, 4/9/91. 

8Kary Mathis, Livestock Market Assessment Report-Belize Livestock Development 

Project, Phase II (Stamford, Conn. IRI Research Institute, 1989) p. 7. 
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construction under the study assumptions.' The study is still considered by USAID asincomplete and the inclusion of additional costs of land clearing, fencing, and pastureseeding were requested. The study did not attempt to perform an economic analysisthat includes the time value of money as an factor in project feasibility. 

Therefore, as part of the evaluation an internal economic rate of return analysiswas computed. Five scenarios were considered primarily to test sensitivity to volume
of cattle marketed and changes in cost of the facility. 

In the base case all assumptions of the feasibility study were accepted. The majorassumptions were cattle volume marketed equal to 50 percent of Cayo District volume(approximately 1900 anirna's per year) and weighing an average 800 pounds each toarrive at total revenue and initial investment of Bz$325,000. Under these assumptions
the estimated IERR is a favorable 24.1. 

An alternative scenario was considered that reduced volume marketed to 25percent of Cayo District volume as the most likely best case, live weight equal to 665pounds per animal, the national average slaughter weight for 1989 and 1990, andaverage market price reduced from 95 cents to 90 cents per pound reflecting quality asjudged by weight. The justifications for these changes are: (1) the probability ofattracting cattle from the two northern districts and Belize District to a 
Belmopan
facility when the end markets are in Belize City and Mexico appear to be very lowand not in the national interest considering transport cost, (2) the expanding processingfacilities in Cayo District and Belize District are likely to utilize the central marketonly as another buying alternative and BLPA is judged not to have sufficient
bargaining strength to alter the existing pattern, and (3) the assumed weight of 800
pounds is considered unrealistic in view of national averages and the expectation that
better quality animals will be bid away by the processors, leaving the central facility
with lower weight/quality animals. These assumptions only affect market revenuesfrom cattle marketing leaving all other revenues and all costs unchanged from the
feasibility study. The results show an IERR of 8.3.
 

The third alternative is derived from a negotiating proposal of die GOB to requirethe full cost of the facility including land to be paid by BLPA before title is acquiredand in 15 years rather than 28. In this computation all revenues remained as in thebase case (50 percent of Cayo District cattle and 800 pound weights) and onlyinvestment costs changed from Bz$325,000 to Bz$506,000 and the discount periodwas changed from 28 to 15 years as per this proposal. The estimated result is an IERR 
of 7.5. 

9Ibid., p.21. 
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The fourth and fifth scenarios are based on the April 12, 1991 draft Memorandum
of Understanding. Investment costs to BLPA total Bz$268,517 ($214,217 for marketfacilities plus $14,300 for supervision of construction plus $40,000 for land
preparation and pasture establishment)'0 . This be repaid
sum is to as deposits to theFondo Ganadero in quarterly installments for 28 years of 25 percent of profits or aminimum fixed amount. This investment cost was used to estimate the IERR with allother assumptions as in the base case. The estimated IERR is 30.6 if total marketrevenue is based on sales of 50 percent of Cayo cattle and 11.1 if the assumption of
25 percent is used. 

The April 12 MOU presents the most favorable investment alternative consideredfor market viability. The analysis only includes that portion of investment required forthe market facility itself with office facilities, land and equipment granted by USAIDand MAF as part of the BLPA strengthening program. If all assumptions of thefeasibility study hold and cattle volume approaches 1,9C0 head per year, the project iseconomically justified. If cattle volume is 1,000 head less per year (or if other
assumptions do not hold), there is no economic rationale to support the investment. 

The usefulness of the internal rate of return analysis is the estimation of a discountrate such that the present worth of project benefits is equal to the present worth ofproject costs. For the private sector the estimated IERR can be compared to theprevailing interest rate for borrowing to judge project feasibility and for national
development policy the estimated IERR represents the opportunity cost of capital if itwere invested in the most remunerative alternative (using social values instead offinancial values where appropriate)." The analysis is also useful to test the sensitivity
of project feasibility to changes in assumed conditions. 

The sensitivity of changes to market volume is of much concern to the evaluation.The sensitivity index for the last alternative estimated is 1.34 meaning that a tenpercent decrease in cattle numbers marketed through the facility leads to a 34 percentdecrease in the IERR. Variance of this magnitude indicates the investment is high risk 
as well as marginal in profitability. 

The conclusions from analyzing the current proposal in the draft MOU are as
 
follow:
 

o If all of the assumptions of the feasibility study hold and volume of cattle
marketed approximates 1900 animals per year at 800 pounds, the IERR of 

'0Moise Cal, Fax No 301-652-5934 to Fred Mangum, April, 23,1931. 

"Hence, the only realistic IERR is that of scenario three where full project costs 
are used.
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30.6 compares favorably with private market interest rates and withalternative public sector investments. Under these conditions the centralmarket.facility should be immediately constructed (financial returns in the
feasibility study are also positive); and 

o If, as appears most probable at this time, annual volume of cattle marketedwill only approximate 950 head, the IERR is only 11.1, below prevailingprivate market interest rates and presumably below most public sector uses 
for capital. 

In this scenario the facility is a marginal investment and is high risk. While thecentral market facility at this time is difficult to support on economic grounds, thereare valid social and developmental objectives that should be considered and couldjustify its construction. The project paper and other documents recognize the intangible
benefits of a central facility in: 

o Strengthening the bargaining position of smaller producers; 

0 Increasing confidence and incentive to invest for future industry expansion;
and 

o Providing a mechanism for institutional strengthening of BLPA as a way ofincreasing private sector participation. 

All are project objectives and the central market will contribute toward these ends. 

In view of the high risk and low probability of success, certainly in the current
cessation of exports, the evaluation recommends an alternative to immediate
construction. The decision has already been made to turn over to BLPA the equipmentand vehicle for transporting animals. Pens are available at The Belmopan
Showgrounds which can be temporarily used for assembly and selling of live animals.
Training in the marketing process can be provided by the current Chief Of Party
supplemented as 
needed by a short term specialist. Sales can begin as soon as theprocurement of equipment is completed and the results will go far toward dispellingthe doubt and uncertainty that presently exist. Project funds will be held for one yearpending the establishment of a track record and the reopening of an export market. Iflivestock producers utilize the temporary facility and receive the expected benefits,then a decision to proceed with construction can be made with a high degree ofconfidence. If expected volume and benefits do not materialize within one year,project funds can be diverted to the Central Farm Laboratory or other use and BLPA,GOB, and USAID will avoid the loss of public confidence associated with an empty
monument. 
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Several additions to the original marketing concept have evolved, some useful and 
some questionable. Under the current proposal reflows from the loan to BLPA would 
be directed to the Fondo Granadero Belize Partnership Program rather than to the 
GOB general fund and would be available for on-lending to Belize livestock 
producers. This appears to be a valuable complementary resource to the market 
activity permitting a larger volume of feeder and finished animals to pass through the 
facility and contributing to the overall project objective of developing the livestock 
sector.
 

A second set of additions to the original concept is a variety of services to be 
performed by the Association for its membership. Many similar organizations add 
these services over time to strengthen membership loyalty and to generate income for 
political activities or other non-revenue generating uses. Generally, these are self
supporting (hauling, retail of inputs) or enhance and extend public service activities 
(training). 

However, the proposed addition of a market support function or "floor price" 
appeaus unrealistic. Marketing boards or price support activities worldwide, whether 
operated by governments or producer organizations, have a less than enviable record 
of success. The conditions for such success do not appear to be present in the Belize 
livestock indusuy. Large imports of meat products limit the ability of meat processors 
to pass on higher procurement costs to consumers on the demand side while a weak 
producer association limits ability to discipline producers to bargain cohesively on the 
supply side. The expectation is that attempts to withhold animals from sale to force up 
domestic prices will meet with little success since the Association is not likely to 
control a sufficient volume and better quality animals will be bid away by end users. 
Success in achieving higher market prices is much more likely if past efforts to obtain 
markets in Mexico can be reinstated as an alternative. 

b. Meat Processing 

Implementation of technical assistance in meat processing is 
particularly relevant to Belize livestock development because success in this activity 
can be the driving force in increasing live animal requirements and/or farm-level 
prices. Although data is not available on the rate of change, improvements made in 
this stage of the marketing chain have played a major role in improved markets for 
Belizean swine producers. Comparable advances could impact cattle producers if an 
acceptable corned beef product (imports totaled Bz$606 thousand in 1989) was 
produced and/or costs were lowered and quality improved for other beef products. 

Implementation of the meat processing activity is a relatively low-cost, obstacle
free technical assistance component. By contrast, technical assistance to bring change 
in a traditional farm society is high cost, slow in achieving benefits and a constant 
struggle to overcome obstacles internal to the farm setting and external in 
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infrastructure and policy. Meat processors in Belize have demonstrated a willingness tocommit their own. investment resources for expansion and continually seek technicaladvice both project related and on their own initiative. 
Given this receptive audience and the potential for pricc/quantity improvementsthe farm level and more wholesome and safer products at the consumer level, this 

at 
activity should be given a higher priority than that assigned it by project personnel. Inthe judgement of the evaluation team, awaiting the results of an assessment wouldyield little useful information that could not be obtained from interviews with meatprocessors to determine their training needs. In the longer term, alternative funding
will be sought to do a thorough study of policy directives for swine production and
processing. This would be particularly valuable after the closing of Belize Meats Ltd. 

3. Conclusions and Recommendations 

An important lesson learned at this midway point is that the project design
must be specific when both private sector organizations and governments 
are involved.The project designers intent was to give a great deal of flexibility to those who wereto implement the marketing component. This desire, while sound in theory, wasoperationally not manageable. A working relationship that was initially non-trusting,has improved with both GOB and BLPA working together in the PCC. Pastdifferences, compounded by administrative delays in both GOB and USAID, haveresulted in delays in implementing the market component. The followingrecommendations emanate from this lesson learned, and aim to improve the currentsituation: 

o The decision to construct a central market facility should bepostponed until the need and use by farmers will justify theinvestment. The cessation of exports, a previous failed attempt withan auction market, changes in structure of cattle production andmarketing since the project was designed and the internal role ofreturn analysis all call into question the viability of a central marketfacility at the present time;
 
o 
 BLPA should be strongly encouraged to utilize the existing facilitiesat the Belmopan Showgrounds, vehicle and equipment to beimmediately purchased with project funds and technical assistancefrom the Livestock Advisor supplemented as needed by a marketingspecialist, to demonstrate for one year that the marketing concept isworkable and will resolve the identified constraint. At the end ofone year of successful operation, project funds would be released forconstruction of the pilot facility. If unsuccessful, project fundswould be used for the central laboratory or other agreed need. 
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o BLPA's floor price concept should be dropped until an export outletis available. The Association does not have the strength to serve as abargaining organization and past efforts to market livestock productscollectively on the domestic market have failed. The Association 
can perform a useful function for some of its membership intransport, assembly and sale of livestock without the potentially
costly objective of withholding marketings. When an export marketdoes become available, price enhancement can be achieved bydiverting excess supplies to this alternative outlet. The Association can again play a useful role as it has done in the past by contracting
for, assembling and delivering animals to strengthen prices. 

o Actions to strengthen BLPA as a private sector participant (an
original objective of the Project Paper) should be completed. Theplanned inputs were the provision of office equipment, supplies, fueland vehicles. The opportunity to strengthen the Association wasdelayed by originally linking these resources to an agreement toconstruct a market facility. This assistance has now been delinked
and funds in excess of the original amount are now available to theAssociation. BLPA should proceed with procurement for immediate
implementation of this project component. 

o Consultative meetings should be begun between the Project
Management Committee and the leaders of the Belize meat 
processors to formulate an action plan based on their needs fortraining and other inputs as available. This planned project activity
should be implemented. 

C. Credit 

1. Backe.ound/Situation 

Available credit at acceptable interest cost and collateral conditions isidentified in the Project Paper and in a variety of studies as a significant constraint tolivestock expansion. Phase II sought to alleviate the capital constraint by providingUS$300,000 from GOB resources to fund a production credit loan program with lessstringent conditions than available n private markets. The project design anticipatedthat the credit program would be implemented by either DFC or NDFB and wouldestablish a loan review committee that would include BLPA representation. 

These issues and others became contentious issues as managers attempted toimplement the credit component. DFC was never seriously considered as a lender andagreement with NDFB could not be reached because of a 12 percent interest charge,an inability to agree on how technical assistance and loan monitoring was to be 
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provided and a reluctance on the part of NDFB to form a credit review committee thatwould include BLPA. As a result the technical advisors recommended and all partiesaccepted the concept of the Fondo Ganadero modeled on a successful effort inHonduras. The Agreement between GOB and BLPA was signed on January 24, 1991and the first credit for livestock production is expected momentarily. 

2. Analysis 

Discussions with NDFB capsuled the difficulty of project implementationwhen private interests are placed ahead of the common good. NDFB would not agreewith the project objective of including BLPA in the loan review process, askinginstead that the Association only refer applicants to the Fund. BLPA would notparticipate without receiving the two percent fee charged by NDFB for administration.GOB would rot participate because it was asked to supply technical assistance(Extension training) as it did with the previous credit program for swine. However,MAF felt it did not have sufficient staff for an intensive effort. aWhile not directlypart of this process, the AID Mission contributed to dissention and delay with less
than diplomatic participation by a previous project manager. 
 This individual alienatedmembers of the Project Management Committee and a management style sharply
different from other project managers created confusion and delay.
 

Because agreement to achieve a useful program as originally conceived could notbe obtained, the Fondo Granadero concept has been accepted. This program hasworked successfully in other settings and its application here holds promise. 

However, USAID has expressed considerable concern with the Fondo Garaderoconcept and Agency funds are not being used for this activity. In particular, AID doesnot support the establishment of new credit institutions. Rather, greater benefits areexpected from strengthening existing institutions. AID also objects to the proposedprogram because the project purpose is not clearly defined, possible higher cost tofarmers relative to alternatives, and a failure to include all costs in the analysis. 

3. Conclusions and Recommendations 

0 The Fondo Granadero concept should be implemented immediately
in Belize. The evaluation supports this move, providing several
suggestions that the management committee may wish to consider. 

0 A clear statement of objectives should be established for the Fondo.Is the primary objective to be developmental or commercial? The 
answer determines in large part the use of credit. If commercial,steers and feeder animals would be the major in-kind purchase and
distribution. If developmental, female breeding animals and
improved pastures would represent the majority of transactions. 
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Private 	sector lending institutions are available for short term
lending, albeit at higher interest rates. The major achievement of the 
Fondo if emphasis is placed on commercial production is thus likely
to be displacement/supplement of commercial credit with little long
term gain. Developmental emphasis will more likely contribute to 
growth 	in livestock numbers to achieve higher incomes, 
employment and an improved trade balance in keeping with the
stated objectives of Phase II. It is therefore suggested that this be the 
emphasis of the Fondo. 

0 Suggest that, while recognizing the need for fiscal integrity, the 
GOB system of quarterly budget allocations currently planned to be 
used to replenish the Fondo conflicts with the timeliness of
livestock, feed and pasture needs. An alternative procedure should
be considered for transfer of capital to the Fondo. 

o 	 Additional MAF field staff are needed to provide 
technical and financial management to producers 
in in support of the credit program. 

o 	 Suggest computerization of BLPA membership, which is estimated 
at something over 5000 members (including family members). Over 
half of total national cattle numbers are accounted for by 56 farms. 
Swine numbers are more widely dispersed. To insure meeting
project 	objectives of primarily assisting small farmers, BLPA 
membership should be computerized by amount of cess paid and 
specific allocations from the Fondo be set aside for small producers
(however defined). 

D. Policy Studies 

1. 	 Background/Situation 

A project objective was to strengthen the data base and analytical capability
for planning and policy making, particularly in the livestock sector and to provide
resources for completing a minimum of five policy studies during the life of the
project. A total of US$150,000 in USAID funds was provided for this purpose. 

The cob ,tion, verifying and publishing of agricultural statistics has historically
been a resT nsibility of the MOA. Collection of information has not always been
regular, timely, comparable across years, and in a form where statistically valid 
conclusions could be drawn. As a consequence, policy decision making has suffered.
The Project Paper includes an objective of improving the data base for planning and 
policy 	making. 
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2. __lyi 

At approximately midway the project life, four policy studies have beencompleted, exceeding the planned rate. Examination of these documents leads to theconclusion that useful information has been generated for decision-making. Inparticular, the report on the feasibility of the central livestock market and the exportmarket evaluation for cattle and beef have served as valuable inputs into discussionand policy making. The publication on costs of producing beef provides usefulinformation on the supply response possibilities in the country. All in all, the record ofmidterm accomplishments in policy papers is satisfactory. 

In two other areas performance has been less than desired and poses questions forboth attainment of project objectives and sustaining present achievements. Continuingstaffing problems in the Policy Unit and MAF's past unwillingness to assign asufficiently high priority to agricultural statistics to move it high enough on an alreadyover crowded agenda of tasks to be performed by field staff to result in acceptabledata quality, make it doubtful that present attempts to improve will be verysuccessful.The problem has been recognized by the Ministry and additional staffing
has been approved and the use of a consultant is expected.
 

As a preferred alternative, the Central Statistics Office has recently been expandedin number of trained people, is well equipped and utilizes sampling and data collectionmethodologies that result is statistically valid results. Combining the statistical and
data responsibilities of these two government units into 
one under the responsibility of
CSO offers the rare opportunity to do a better job at less cost. 

A second shortcoming is not unique to the Policy Unit. The inability to find andretain capable staff hampers both data base management and policy studies. Althoughthe departure of trained staff can be rationalized if contributions are made to theNation elsewhere, the short run problem for the Policy Unit is made more difficult.The rate of progress in the first half of the project is unlikely to be maintained in thesecond half because of staffing shortages. 
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V. LABORATORY SERVICES
 

A. Background 

A planned project output was an improved functional capability for soil and plant 
analysis at the Central Farm Laboratories and an upgraded diagnostic lab for meat 
products to meet international trade requirements. The project provided US$90,000 for 
this use after an evaluation of equipment and training needs by the project team and 
after assisting the GOB determine its priorities for each lab. 

At the midway point in the project an assessment of the Belize City lab has been 
completed and remedial measures taken to correct unsafe conditions in storage of 
previously purchased chemicals. USAID will not agree to the use of project 
procurement funds until needed safety precautions are in place and until the issue of 
the labs is rationalized. The evaluation for the Central Farm lab has not been 
completed although an effort was made by the project team and a consultant was 
identified. 2 Because the lab has been judged not to be adequate for the installation of 
new equipment (wiring, size and condition) and because it is without a trained 
chemist, planned procurement under the project has not as yet taken place. 

B. Analysis 

The Belize City agricultural facility is actually a 
complex of three labs with different missions all sharing the same facilities: 

0 The Veterinary Clinic has a primary mission of treating small animals. Fees 
are charged although in effect the small animal practice is subsidized by the 
GOB. There are similar clinics in Orange Walk and in Central Farm which 
treat a higher proportion of large animals; 

o The Veterinary Diagnostic Laboratory in Belize City is primarily concerned 
with analysis of samples sent in from the field by vets (a majority of which 
are small animals). This lab also tests animals for disease (TB, brucellas, 
etc.) but without a regular pattern; and 

o The Meat Residue Lab has the primary mission of tissue testing for 
residues to meet USDA requirements for export certification. Unfortunately, 
this Lab has never functioned despite prior USAID funding and samples 
were sent abroad for analysis w'ien meats were being exported. A prior 

2Memo from Dr. Luis E. Tergas to Dr. Rafael Ledesma, 

August 31, 1990. 
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assessment indicates an additional US$90,000 is needed to make itoperational. Even this additional expenditure will not resolve the overcrowdqd working conditions and potential for environmental damage in a 
densely populated area. 

The Soils Testing Laboratory at Central Farm has the primary objective of servingfarmers by testing soil samples and making recommendations for nutrients. There hasalso been some use of the lab in the past for analysis of feeds and forages. Currently,some of the building and equipment is in such a poor state of maintenance that it isvirtually unusable. Additional equipment purchased on a previous AID contractremains in cartons. Departure of staff has reduced human resources to a technician andlimits the analysis that can be performed. MAF has taken the necessary steps toremodel the Soils Laboratory and has obtained a temporary VSO chemist. 
 A MAF
employee has been sent through Phase II for training as a chemist and is expected tobecome the lab director for the Meats Residue Lab upon completion of training.
serve the combined facility. 

Thisperson could 

There is a definite need in the country for analytical laboratory facilities. The issueis how to provide these services in the most cost effective and sustainable manner. Aproposal has been advanced by the private sector (citrus, banana, sugar) to supportGovernment's efforts to provide these needed services. The proposal called for theestablishment of a centralized soil and tissue laboratory to improve services to farmers.This concept would permit utilization of existing useable GOB equipment, itemspreviously purchased and not yet placed in use and the new equipment available underPhase II. 

A conclusion of the evaluation is that such a combination of functions in a multipurpose, centralized facility is the only logical alternative for Belize. The justifications
are as follow: 

o Employing, training, and retaining specialized laboratory staff atgovernment remuneration rates is a long term problem that can be expectedto continue in at least the medium term. Combining facilities to the extentpossible can spread the work load in peak periods, reduce underemployment at other times and provide continuity when staff turnover 
occurs; 

o Some buildings and equipment are specialized to particular types ofanalysis. Others may be shared for several purposes. A multi-purposelaboratory makes possible more and better quality facilities than can bejustified for individual, smaller labs, and is expected to produce a higherquality product at less cost; 

o A well equipped, well managed laboratory will gain the confidence of the 
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private sector and attract work for fees that can be used to defray a portion
of lab fixed costs; 

o There are other needs for analytical testing to regulate quality of purchasedfarm inputs that can now not be contemplated but may become feasible
with a well equipped, operating facility; and 

o Both the Central Farm and Belize City laboratories need extensive repair,remodeling and enlargement, the addition of climate and humidity control,and improved safety procedures. An alternative to further investment isconverting these buildings to other uses and constructing and equipping anew general purpose lab to meet the country's needs. 

C. Conclusions and Recommendations 

o The December, 1990 proposal by a joint committee representing privateindustry and MAF (chaired by Dr. G. B. Holder) for a centralized soils andtissue laboratory at Central Farm should be implemented. 

o The GOB should seek donor support for designing, constructing andequipping a centralized laboratory (including Phase II project funds). 

o The GOB should devise legislation for operating and maintaining thecentralized lab so that it can perform analysis for private industry for feesthat do not revert to the general fund but are earmarked for maintenanceand operating expenses of the lab. The laboratory would continue to have apublic service function serving the needs of smaller farmers, consumer foodsafety, and performing analysis for regulating quality standards. 
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VI. PROJECT MANAGEMENT AND ADMINISTRATION 

A. Background 

A project purpose was to assist the private sector in playing a significant role in 
directing livestock industry programs on a constructive, collaborative basis with the 
GOB. The BLPA represents livestock producers in Belize and was selected as the 
private sector cooperating entity. MAF recognizes the need to strengthen the private
sector and agreed to joint management of key project components. 

To support this objective, a Project Coordinating Committee was established to
 
insure all points of view were considered in reaching decisions. The six-person
 
Committee includes two representatives from MAF, one from BLPA, one from
 
USAID, and two from the project team (one as a non-voting member).
 

B. Analysis 

The PCC has been both useful and a source of frustration to those involved in 
project management. It usefulness comes in that the principals were forced to meet on 
a more or less regular basis to discuss project plans and progress. Given a history of 
sharp differences between BLPA and MAF, this interface was needed and has been at 
least partially successful in cooperative approaches to livestock development issues. 

The members of the Committee, particularly BLPA and the project team, have 
been frustrated because of misconceptions concerning its role. The purpose of the 
Committee was to communicate, to coordinate and to advise. The BLPA had the 
expectation that more executive decision making authority would be delegated to the 
Committee. 

In practice, the Committee has had little difficulty reaching agreement on needed 
actions to be taken. But when these decisions were conveyed to AID and GOB, action 
in the form of a decision to move ahead or to obtain funds has been very slow in 
coming. Moreover, in the process of reaching a decision, the final resolution may 
differ markedly from the Committee's recommendation or even the concept in the 
Project Paper. The Committee met often and on a regular basis in the early part of the 
project but now meets only irregularly and the private sector feels excluded from 
decision making. Delays in reaching decisions after the Committee has agreed on a 
course of action are in large part responsible for lack of progress in some project 
components. 

A second management device used to administer project activities was the creation 
of a Project Administrator. The purpose of this Office was to handle the day to day 
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project activities including procurement, communications, report preparation and fiscalmanagement. A MAF employee was seconded to the project to fill this post. 
The Project Administrator has certainly facilitated progress. The Office has servedas a central location for budgets and procurement that has made it easier for advisorsand counterparts to obtain their needs without the time consuming process of GOBprocurement. There has been a division of responsibilities with some duplication ofeffort with project reporting and financial records completed by the Administrator andcontractor records maintained by the Chief Of Party. 

Of most concern with regard to the position is a clear and coordinatedunderstanding of duties and responsibilities. To the extent that the Administratorrepresents both project interests and the objectives of MAF, he may at times be placedin a difficult position. Discussion clearly revealed this situation has existed. A carefulreview of the Administrator's scope of work and discussion within the PCC wouldpinpoint responsibilities and facilitate project management. 

A different sort of administration problem for the project has been delays inobtaining AID and MAF approval of expenditures and actions. In the case of AID,there has been a greater than usual turnover of project managers, each with a differentmanagement style. Adjusting to these individuals has been a source of frustration tothe project team and their somewhat differhig requirements has been a factor indelayed implementation of some components. 

Project management and administration has also been impacted by the limited
capacity of BLPA to service its producer members. 
 Although BLPA has representedlivestock producers for a number of years, it does not have adequate budget, staff, andservices to fully meet member needs. 

All livestock producers are members of the Association and contribute support
through a cess levied on each animal sold at an authorized market. Commercial cattle
producers are generally aware of the Association and large numbers attend the annual
meetings with a majority supporting its programs. 
 Most of the Association's efforts
have been directed to beef producers and it has been particularly effective in obtaining
export markets for live cattle, in conducting a cattle registration program, and in
compiling census/slaughter data for beef cattle. 

Efforts on behalf of swine, dairy, and poultry producers are less well focused.Association has been taking steps 
The 

to increase its efforts on behalf of this wideraudience. Even with this deficiency, BLPA remains the only private sectororganization representing the livestock sector and hence, the only feasible organizationto reach livestock producers with project assistance. BLPA sees the livestockdevelopment project as an opportunity to expand its services through the credit andmarketing components and to strengthen its full-time staff and office to serve its 
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members. Given success in these efforts, BLPA can be expected to be a stronger, 

more viable and permanent service and lobbying organization. 

C. Recommendations 

o An agreement should be established between GOB and USAID to respond 
in writing within an appropriate number of days to all positions put forward 
by the Project Coordinating Committee. The PCC is important both to short 
run project implementation and to long run cooperation between the GOB 
and the private livestock sector. Committee members now operate with a 
clearer understanding of purpose but with increased frustration that agreed 
positions are not acted on sooner. 

o The following changes (which reflect the fact that the Project Administrator 
performs an essential management role that is made more difficult by 
different interpretations of his responsibility) should be implemented: 

Strengthen the responsibility of the position for project management 
to facilitate a fully functioning Office after technical advisors have 
departed; 

Devote a portion of an upcoming PCC to agreeing among all parties 
on a strengthened job description and a clear understanding of the 
Administrator's duties and responsibilities; 

More responsibility for project implementation, within the guidelines 
of the Project Paper, GOB requirements, and the technical assistance 
contract, should be transferred from USAID and GOB to the PCC 
and the Project Administrator, who are held accountable for actions 
and expenditures without excessive micro-management. 
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VII. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

The project goal is to increase agricultural productivity, income and quality of life 
among Belizean farmers, particularly those producers involved in livestock produ'tion.
Achievement of this goal will, in turn contribute to larger employment in livestock 
production, processing and distribution, and an improved balance of trade position 
through food import substitution. 

The project design included five components to achieve the project purpose of 
improving livestock production efficiency, expanding market outlets and increasing the 
volume of livestock products that are price and quality competitive with imported 
goods. 

In the judgement of the Evaluation Team the design remains valid and no major 
modifications are recommended. The assumptions that underlie Phase II remain 
generally in place and are expected to hold for the second half of the Project. It should 
be noted, however, that some project targets are probably not realistic and will not be 
attained by the end of project. Specifically, the 30 percent increase in pork production 
and a 10 percent per year increase in quality beef exports are doubtful. Swine numbers 
have decreased because of relatively high corn prices but are now in a cyclical 
expansion. Beef cattle and products are no longer exported due to the closure of the 
only export-certified facility and to disease that prevents live animal sales abroad. 

These changes also impact on the economic feasibility analysis used in the project 
design. Econonfic internal rates of return presented for various sub-activities can be 
expected to be lower than initially estimated. In particular, the base estimate for 
genetic improvement of beef cattle, pasture improvement, and swine improvement will 
decrease since they depend upon expected productivity gains resulting from the 
project. Changes external to the project will limit these gains. But since the estimated 
EIRRs were quite favorable, the decrease anticipated will not be of a magnitude 
sufficient to warrant changes in the project design. 

Project progress at the midway point has been uneven across components and 
changes are recommended to address remaining constraints, to suggest alternatives to 
approaches that are not working well and to anticipate problems that can be foreseen 
for the remainder of Project life. 

Direct beneficiaries of project outputs are expected to be approximately 5,000 
members of the BLPA. This Association itself, as a representative of the private 
sector, will gain from a successful project through training, equipment and an 
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improved image in the view of its membership. Indirect beneficiaries include thefamilies of livestock producers, employees, and consumers of livestock products whowill have available lower costs/higher quality meat products. 

1. Proiect Accomplishments 

trials/demonstrations and publication and dissemination of information equalplanned targets at or exceed 

The project team's assessment is that results in training,field 

individuals are 
the halfway point of project life. Project records indicate that threereceiving long-term degree training abroad, 26 have received short-termtraining abroad, and 716 have received training in Belize in 25 seminars and shortcourses. Field demonstrations/trials have been completed(including GOB stations). or are underway on 38 farmsFarmers report they are generally satisfied with theseefforts except in Corozol where farmer interest is reported as low. Publications havebeen prepared for dissemination to producers. These accomplishments compare toplanned end of project outputs of 12 field demonstrations, 6-8 new printedpublications, five nurseries on GOB stations and 20 farms, and 20 in-country trainingprograms involving 400 people. 

The screwworm eradication component is ahead of schedule by approximately sixmonths and with a smaller expenditure than planned. At the current rate of progressBelize is expected to be declared screwworm free in January, 1992 and procedures
appear to be in place to achieve long term objectives for monitoring and treatment
after the project is ended.
 

Planned end-of-project output of five economic/analytical policy studies has
already been met (including one underway). A review of their use and assessment of
their contents leads to the conclusion that useful information was generated and
contributed to national policy debate. Other objectives of this component includedimprovement on the agricultural data base and strengthening the capability of the
Policy Unit have been less successful.
 

A major project input was technical assistance in the form of two long-term
advisors for improved livestock management and for improved pasture/feed
management. These efforts were supplemented by short term technical assistance inspecialized subject matter areas. The evaluation team's judgement is that this aspect ofthe project has performed well given the time constraint imposed by project design.Interviews with GOB staff and livestock producers indicate both advisors are wellreceived, competent in their specialty and have contributed in full to attaining projectaccomplishments. The contribution of the livestock advisor may have been evengreater if the project design had not required his time to be spread too thinly over avariety of assignments and if the contracting firm had not been overly ambitious inwhat could reasonably be accomplished. 
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Both the GOB and USAID wish to insure the environmental integrity of the 
country. Phase 1I is making a contribution toward that end. A project objective is to 
utilize existing pastures more intensely and thus eliminate the need for addition forest 
clearing. The screwworm component is expected to benefit national wildlife 
populations in at least equal measure to commercial livestock. 

2. Project Performance Behind Schedule and Areas of Concern 

The general consensus of people interviewed by the Evaluation Team was
that progress in the component to improve livestock production was about on schedule 
at this midway point. This was particularly true with GOB staff. Highlights pointed to
include genetic improvement of the national cattle herd (implementation of artificial
insemination capability at Central Farm and insemination of 244 beef cows and the 
import of beef and swine breeding stock) and the successful screwworm eradication 
program above. 

However, it is clear to the Evaluation Team that results are mixed and much
remains to be done if end-of project targets are to be met. Concerns include a decline 
in numbers of both beef cattle and swine in contrast to expected project outputs of a 
30 percent increase in swine production and a 10 percent increase in beef exports.
National milk production averaged a 8.8 percent per year increase from 1987-1990 
with Macal output essentially constant in contrast to a project target of 10 percent per 
year. Given the results of the study on costs of producing beef, the quality of
supporting infrastructure, and livestock producer's aversion to risk, it is the Evaluation
Team's conclusion that project targets were set unrealistically high. 

More serious concerns can be expressed on those project activities where no 
progress has been made and/or where there is little evidence to support the project
being sustained upon completion. It is in these areas that project resources need to be
reevaluated in terms of changes needed to improve project performance. Specifically,
the areas of concern are: (1) marketing/processing, (2) laboratory services, (3) credit,
(4) the Project Management Committee and (5) GOB support. 

Project design anticipated the operation of a pilot central livestock market facility
by the private sector at existing facilities at the MAF Showgrounds or new facilities to
be constructed. All planning and design have been completed but a MOU has not as 
yet been signed. It appears that project managers have lost a valuable opportunity to 
demonstrate the pilot concept through failure to utilize existing facilities. This low
risk, low cost alternative to solving a complex marketing problem would have resolved 
the uncertainties that now inhibit investment by the private sector. These uncertainties 
lead to the conclusion that an economic justification for additional investment in a
pilot facility does not at present exist. The investment may however, be justified on 
developmental grounds. It is also the conclusion of the evaluation that the Project
Managerment Committee's failure to implement training and support of the meat 
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processing activity has further contributed to the ineffectiveness of the marketing
component. 

A credit component, funded from non-project resources, was included in theproject design. The log frame contains no specific targets. For this reason and becausean MOU has been signed and implementation is imminent, no specific conclusions andrecommendations are made by the Evaluation Team. Some suggestions are advancedin Chapter IV. 

Over time several laboratories have been developed in the country supported bydonors including USAID. Additional resources are made available in Phase 11 tostrengthen laboratory capabilities related to the livestock sector. Specifically,anticipated project outputs are: (1) an improved capability for soil and plant analysis atCentral Farm and (2) an upgraded residue analysis lab for meat products to meetinternational trade requirements. 

A continuing problem is that these two facilities and other specialized laboratoriesin the country tend to be under capitalized and under staffed. As a result, lab reportstend to be slow in reaching decision makers, of questionable value and in the case ofthe two facilities of most interest to the project, currently essentially non-operating.Given the expected budget situation, the pool of trained manpower, and turnover inGovernment staff, the recurring problems are unlikely to change. 
Therefore, a conclusion of the evaluation is that a more cost-effective alternative tocontinuing support for several specialized labs is a combination of these functions intoone facility that can share some equipment and staff (some specialized analysis wouldremain separate within the central laboratory). Funding for facilities would be sought
from donors and operational funds would be a combination of GOB support and fees
charged private sector users for analysis and earmarked for lab support.
 

While the above three project components have not been implemented at themidway point of the project, four other elements are of concern to the EvaluationTeam because of their potential for performing below expectations. These items
include the Project Management Committee, technical assistance, the participation of
women, and sustaining project effort. 

A major objective of USAID was to increase the participation of the private sectorin a collaborative effort with the GOB to improve national livestock production. Amechanism for attaining this goal was the creation of a five member coordinatinggroup (plus one non-voting member). The PMC was originally planned to be a policymaking body to guide the project. The Committee functions well in reaching decisionsand agreeing on action programs. However, it has never had the authority toimplement programs and serves only as an advisory body. USAID procurementguidelines compounded by personnel turnover and GOB delays in decision making 
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compounded by the usual funding problems have resulted in the same delays and lackof follow-up it was created to prevent. 

The project design placed a severe time constraint on the provision of technicalassistance. A three-year project included only 1 1/2 years of TA spread thinly over avariety of topics. Both long-term advisors are well respected and have performed wellin their specialties. Achievements in the pasture program especially reflects the
concentration of effort in this area. The livestock advisor was 
required to carry outadministrative duties in addition to livestock improvement activities and had major
responsibilities in all other facets of the project. A conclusion is that part of the
responsibility for lack of progress in areas covered above must be attributed to the
excessive time demands placed on the technical assistance staff. 

The evaluation could find only one instance whereproject beneficiaries, meaningfully involved in the project 
women have been targeted as 

or data collected to reflecttheir participation. The single exception was the community-wide invitations,particularly women because of the importance of cats and dogs, invited to screwworminformation meetings. There does not appear to be any mechanism within the BLPAor the GOB to promote the involvement and participation of women in the livestockindustry although membership in the Association is open to b th sexes and theGovernments's policy is one of non-discrimination. In defense of this lack ofemphasis, it needs to be said that women are typically involved in livestock productionin a significant way only in swine production and both the project and BLPA havefocused primarily on beef production. 

Sustaining project outputs is a major concern of all donor programs and isgenerally directly dependent upon the host government's willingness and ability toreplace external assistance. The Evaluation Team is concerned that many of the gainsderived from the project in livestock management and pasture management will not bemaintained post-project. Staffing, even with recent training successes, is alwaysdifficult. The absence of technicians to assume a portion of routine and administrativeduties of counterparts severely dilutes their present effectiveness, hampers technologytransfer and robs the MAF of potential replacements if these valuable staff membersdepart or assume other duties. By contrast, adequate planning and provision ofsupport for the screwworm eradication program seems to insure its continuity. 
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B. Major Recommendations 

A major objective of the evaluation is to make recommendations to improveperformance over the remainder of the project life. The recommendations that followare listed by project component and flow directly from the Evaluation Team's analysisand conclusions reached regarding planned versus actual progress. 

1. Livestock Improvement 

o Employ technicians in order to more effectively utilize counterpartstaff in their primary on-going work assignments. If necessary,contracts should be used for employment where budgets prohibit
permanent staff. 

o MAF should adopt the dual objectives of maintaining high qualitybreeding herds of beef, dairy, and swine as a basis for developingand disseminating improved breeding stock and also to price theseanimals so as to not compete unfairly with the development ofprivate sector producers who wish to market breeding stock. 

o Ensure that GOB provides available communication facilities andincentives for staff to respond to producer requests, as timing iscritical to successs. Much of the needed equipment, training, andstaff are in place for a successful Al program for beef and dairy
animals. 

o MAF should implement a monitoring system to insure that therecently developed breeding records and management plan befollowed to maintain current breeding herds. A past problem onGovernment stations has been the lack of record keeping and/or thefailure to use available records in breeding programs. 

2. Pasture and Feed Improvement 

o Have GOB give increased emphasis to the seed multiplication 
efforts and establishment of nurseries on selected farms. 

3. Marketing and Meat Processing 

0 Implement the central market concept for one year in existingfacilities to demonstrate success before investing in a marginal, highrisk activity. If targets appear attainable at the end of one year usingproject provided equipment and technical assistance, thenconstruction funds will be released. If the facility does not appear 
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viable 	based on actual experience, funds should be used for the 
central 	laboratory or other agreed use. 

0 Develop a terms of reference for a technical advisor, prepared by
USAID and funding provided through Phase II for a marketing
consultant, if the decision to proceed is forthcoming. 

o 	 Immediately release project funds intended to strengthen BLPA. 

0 Begin consultation with the Belize meat processors, and rapidly
implement training and other project support for this target audience. 

4. 	 Credit 

o Immediately implement the Fondo Granadero credit program for 
livestock producers as detailed in the signed Memorandum Of 
Understanding. 

5. 	 Strengthening the Policy Unit 

o Make the hiring of additional staff (including temporary volunteer 
staff) a MAF priority. 

6. 	 Laboratory Services 

o 	 Create a centralized soils, tissue (plant and animal residues) and 
veterinary diagnostic laboratory at Central Farm by pooling 
resources available there and in Belize City supplemented by donor 
support. 

7. Project 	Management and Administration 

o USAID and MAF should contribute to project implementation in the
short run and strengthening of the livestock private sector in the
long run by allowing the PCC the maximum extent of decision
making possible within the context of government regulations.
Where USG and GOB procedures prohibit shifting decision making,
written 	responses to decisions reached in the Coordinating
Committee should be made in an agreed 	number of working days. 

o The PCC should more clearly define and strengthen the role of the
Project Administrator for present management efficiency and to 
insure adequate decision making for the project after long term 
advisors have departed. 
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C. Issues for the Future and Lessons Learned 

The relative progress of the screwworm eradication component compared to otherproject components is revealing. The screwworm component was task specific, fundswere allocated prior to project implementation and could be assessed in a timelymanner with audits to insure fiscal responsibility and lines of monitoring and 
management were clear and simple. 

Other project components, particularly the market facility and credit program weredefined in the project design only in very general terms and without specific fundingand implementation procedures. Even where specifics existed, a continual erosionaway from project design intentions changed the emphasis and impact of these
activities. 

The results in the first case show attainments ahead of planned levels. In the
second case, project accomplishments have either lagged or have yet to be
implemented. The lessons to be learned are:
 

o The project design must be specific in assigning responsibilities and indetermining sources of funds and procedures for accessing them; and 
0 Accomplishments even in more complex projects will be directly related tothe degree that project managers are given responsibility for implementationand held accountable for their actions with a minimum of micro

management from USAID and the GOB. 

A continuing problem for the GOB is adequate staffing for permanent positions atprevailing terms of public service. The problem is compounded when a number ofdonor programs with counterpart requirements are thrust atop usual requirements. Thelesson to be learned from this project is that in small economies where budget
strictures prevail, projects should give serious consideration to providing contract
employees to supplement permanent staff. This would more nearly insure the meetingof project targets and counterpart training in the short run and negotiations before endof project for additional permanent positions could sustain project outputs. 

A major objective of BLDP-II was to strengthen the participation of the privatesector in livestock development. But funds to be used for this purpose were tied to theagreement to construct a marketing facility. Although this lesson has already beenlearned and has recently been corrected, there was unwarranted delay in proceedingwith this activity. This delay was largely due to the inflexibility of a previous AIDproject manager and underscores the need in the future to balance agency rules withprevailing conditions and individual project requirements. 
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A second part of this lesson is that BLPA strengthening is going to be very longterm. The temptation is to look at the citrus, sugar and banana associations as a modelwhen in fact conditions are much different. These organizations are successful becausethey provide the only opportunity for processing/marketing of the commodity. In theabsence of legislation to require selling livestock through BLPA, this condition doesnot hold in livestock marketing. A second important difference is the other commoditygroups have well trained management staff while BLPA essentially operates withvoluntary staff. Although there is no BLPA staff to train, training is needed for theboard of directors so they can gain some appreciation of such topics as bargainingpower, marketing principals, complementary linkages as opposed to competitiverelationships in the marketing chain and credit operations. 
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services in the delivery ofand benefits. 
Thisdays. activity 

will require 
approximately 

seven 
(7) person
 

2. Security Requirments
 
Neither the contractor 
nor 
contact 
employees will 
have
classified access 
or administratively to
 

controlled information.
 
3. Limitations 
During the performance 
of the contract, 
the Contractor shall 

make Planning, budgeting, programming
determine not
the or
allocations Policy decisions which
of 
 resources available
establish USAID policy. 

to USAID, or
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Proiect Desian Summary Logical Framework
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List of Contacts
 



1. 	 ALPUCHE, Jorge Ivan, MVZ 
Chief of Field Operations 
Belize Screwwonn Eradication Program 

2. 	 AUGUST, John 
Butcher 

3. 	 AUGUST, Peter 
Butcher 

4. 	 AWE, Elias A. 
Information Officer 
Belize Screwworrn Eradication Program 

5. 	 BEDRAN, Sandra 
Manager 
Atlantic Bank, Belize City 

6. 	 BELISLE, Denton 
Mnaging Director 
Development Finance Corporation, Belmopan 

7. 	 BOBADILLA, Catalina 
Fa'mner 
San Antonio, Rio Hondo, Orange Walk District 

8. 	 BRUCE, Jimmy C. 
Program Coordinator 
Mex-U.S. Screwworm Eradication Committee 

9. 	 CAL, Moises 
Program Administrator 
BLDP - Phase II, Belmopan 

10. 	 CARBALLO, Ofelio 
Farmer 
San Lazaro, Orange Walk District 

11. 	 CARR, John 
Chairman 
Belize Livestock Producers Association 
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12. 	 CUELLAR, Manuel 
Managing Director 
National Development Foundation of Belize, Belize City 

13. 	 GARCIA, Pedro
 
District Agricultural Officer
 
Orange Walk District
 

14. 	 GONZALEZ, Liborio 
Chief Agricultural Officer"
 
Ministry of Agriculture and Fisheries, Belmopan
 

15. 	 HABET, Orlando
 
Livestock Officer
 
Central Farm
 

16. 	 HOLDER, Dr. Maria
 
San Ignacio
 

17. 	 HURLEY, Robert
 
Farmer
 
Cayo District
 

18. 	 JUAN, Eduardo Jr.
 
Farmer
 
Cayo District
 

19. 	 LEDESMA, Raphael A., Ph.D
 
Livestock Management Specialist/Chief of Party

Belize Livestock Development Project, Phase II
 

20. 	 LIKE, George E. 
Agricultural Development Officer
 
USAID/American Embassy
 

21. 	 LIZARRAGA, Mark 
Owner, South Side Mini Market 
Belize City 

22. 	 LOHR, Manfred 
Farmer 
Cayo District 
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23. 	 MCGANN, Joe 
Project Manager 
USAID/Belize 

24. 	 MCKESEY, Lincoln 
Owner, McKesey Meats 
Belize City 

25. 	 MOE, Bonifacio 
Farmer 
Orange Walk District 

26. 	 NEAL, Rodney 
Permanent Secretary 
Ministry of Agriculture and Fisheries, Belmopan 

27. 	 NOVELO, Jose 
Fu'mer 
Novech Farm, Yo Creek, Orange Walk District 

28. 	 OBANDO, Leona~rdo 
Chairman, Board of Directors 
Macal Dairy Cooperative 

29. 	 ORIO, Orlando 
Executive Secretary/Field Officer 
Belize Livestock Producers Association 

30. 	 PADRON, Manuel 
Farmer 
Orange Walk Distiict 

31. 	 PARHAM, Windel 
Director, Policy Planning Unit 
Ministry of Agriculture and Fisheries, Belmopan 

32. 	 PATTEN, Allison
 
Agiculture Officer, Pastures
 
Central Farm
 

33. 	 PECH, Melanio
 
Agriculture Officer
 
Central Farm
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34. SHOL, Sebatian 
Extension Officer 
Ministry ofAgriculture and Fisheries 

35. SILVA, Dr. Balmore 
Ministry of Agriculture and Fisheries 

36. 	 TERGAS, Luis E., PH.D 
Pasture Management Advisor 
Belize Livestock Development Project, Phase 11 

37. 	 TORRES, Santiago
 
Farmer
 
Chan Pine Ridge, Orange Walk District
 

38. 	 TROYER, Peter
 
Farmer
 
Cayo District
 

39. 	 TZUL, Marco
 
Extension Officer
 
Ministry of Agriculture and Fisheries
 

40. 	 VALENCIA, Elide
 
Resident Director
 
Central Farm
 

41. VERA, Onionio
 
Farmer
 
Cayo District
 

42. 	 WAIGHT, Joe 
Butcher 

43. 	 WAIGHT, Joe 
Permanent Secretary
Ministry of Economic Development, Belmopan 

3-6
 



ANNEX 4
 

Bibliography
 



1. 1987 Annual Report M.A.F. 

2. 1988 Annual Report M.A.F. 

3. 1989 Annual Report M.A.F. 

4. 1990 Annual Report M.A.F. 

5. Aureement for Techical and Scientific Cooperation between Mexico-United StaresCommission for tile Eradication of Screwworms and the Ministry of Agriculture of 
13eiz____,e, August 8, 1988. 

6. Agreement Between the Government of Belize and BLPA (to implement the FondoGanadero Belize Partnership Program), Belmopan, January 24, 1991. 

7. Belize Screwwormn Eradication Program/Bulletin, January, 1991. 

8. Belize Screwworm Eradication Pro'nia/Situation Report, March 16, 1991, presented
at the A.G.M. for BLPA. 

9. Belize Screwworn Eradication Program/Situatiorn Report. 

10. Cattle CensuF, , ,. 

11. Central Farm AnnualReport for 1990. 

12. Compounding and Discounting Tables for Proiect Evaluation, EDI TeachingMaterials Series Number 1, Baltimore: Johns Hopkins Press, 1973. 
13. Draft Memorandum of Understanding between MAF and BLPA for Managementand Operation of the Livestock Central Market, Belmopan, April 12, 1991. 
14. Freeman, Billy G. Cost of Producing Beefin Belize, Belize Livestock Development

Project, Phase II, Belmopan, July 1990. 

15. "An Artificial Insemination Program," Ledesma, Raphael A., Ph.D., and Habet,
Orlando. Belize, 1990. 

16. "Beef Cattle Program," Ledesma, Raphael A., Ph.D., Pech, Melanio, and Cal,
Ismail. Belize, 1990. 

17. "Breeding Plans for Central Farm Dairy Herd and Dairy Farmers," Ledesna,
Raphael A., Ph.D., andfHabet, Orlando. March 1991, Belize. 

4-3 

I 



18. 	 "Breeding Plans for GOB Swine Stations," Ledesma, Raphael A., Ph.D., and Pech, 

Melanio. February 1991, Belize. 

and Cayo 	Dairy Farms," Ledesma,19. 	 "Dairy Production Progran, Central Farm 
Raphael A., Ph.D., and 1-labet, Orlando. Belize. 

20. 	 "Improved Livestock Management Program, Results Obtained from 1989-1990 and 

Proposed Continuation 1991-1992," Ledesma, Raphael A., Ph.D. Belize. 

21. 	 "Swine Management Program, August 1989-January 1991," Ledesma, Raphael A., 

Ph.D. Belize. 

22. 	 "Swine Production Program, 1990," Ledesma, Raphael A., Ph.D. Belize. 

23. 	 Myers, Roy. Moat Residue Laboratory Analysis. Stamford, CT: IRI Research 

Institute, August 1990. 

24. 	 Project Paper, Livestock Development, Amendment Number 2, Project Number 505

0006, USAID/Belize, Belize City, June 29, 1988. 

25. 	 Proiect Status Report, April 1, 1990 to September 30, 1990, USAID/Belize, Belize 

City. 

at26. 	 "Program for the Eradication of Screwworm in Belize, C.A.," paper presented 

BLDPZ seminar on Belize Screwworm Eradication Program, November 13, 1989. 

27. 	 Quarterly Progress Report, October-December 1990, Belize Livestock Development 
Project, Phase II. 

28. 	 Quarterly Progress Report, July-September 1990, Belize Livestock Development 

Project, Phase II. 

29. 	 Quarterly Progress Report, April-June 1990, Belize Livestock Development Project, 
Phase II. 

30. 	 Quarterly Progress Report, January-March 1990, Belize Livestock Development 
Project, Phase II. 

31. 	 Report of Dicthvl Ether Disposal for USAID/Belize, Embassy of the United States. 

Belize City, and Belize Ministry of Agriculture and Fisheries, Reidel Environmental 
Services, Inc. 

32. 	 "Recommendations for Establishment of a Breeding Improvement Plan for Belize 

Livestock Development Project, Phase II," Rankin, Dr. Bobby R., October 1989. 

4-4 



33. 	 "Report on Breeding Recommendations for Belize, 1989," Rankin, Dr. Bobby R. 

34. 	 "Evaluation of Macal Agricultural Cooperative Society Ltd.," Santos, Carlos, Codd, 
Hildebrandt, Juan, Elios, and Revilla, Dr. Aurelio. December 6, 1990. 

35. 	 "Belize Livestock Development Project, Phase 11, Pasture Management Program, 
Summary of Results 1989-90, and Justification ofr Continuation 1991-92," Tel-gas, 
Luis E., Ph.D. 

36. 	 "Management of Beef Cattle Production Systems Based on Pasture Utilization in 
Belize," Tergas, Luis E., Ph.D., Belize, April 1991. 

37. 	 "Present Situation of the Soil and Feed Laboratory," Tergas, Luis E., Ph.D., 
Memorandum to R. Ledesma, August 31, 1990. 

38. 	 "Pasture Development for the Humid Tropics in Belize, Belize Livestock 
Development Project, Phase II," Tergas, Luis E., Technical Presentation, Punta 
Gorda, Toledo District, April 4-6, 1990. 

39. 	 "Suplementacion Nutricional Para El Ganado Durante La Estacion Seca," Tergas, 
Luis E., Ph.D., Belize, May 10, 1990. 

40. 	 "Volume I: Agro-Ecosystems and Pastures Species in Belize," Tergas, Luis E., 
Technical Presentation, Belize College of Agriculture, Toledo District, November 
27-December 3, 1989. 

41. 	 "Volume II: Pasture Establishment nad Utilization," Tergas, Luis E., Technical 
Presentation, Belize College of Agriculture, Toledo District, March-May 1990. 

42. 	 "Volume III: Ruminant Nutrition and Pasture Management," Tergas, Luis E., 
Technical Presentation, Belize College of Agriculture, Toledo District, January 9-11, 
1991. 

43. 	 "Small Farmers Development Project," Tergas, Luis E., Ph.D., and Valencia, Elide. 
Toledo District, April 2-6, 1990. 

44. 	 "Tropical Pasture Legumes for Livestock Production in Belize," Tergas, Luis E., 
Ph.D., and Valencia, Elide. Belize. 

45. 	 "Aleman, a Productive Grass for Fattening in Flooded Lands in Belize," Tergas, 
Luis E., Ph.D., Valencia, Elide, and Patten, Alison G. Belize. 

4-5 



45. 	 "Andropogon, a Productive Grass Recommended for Planting with 'Milpa'and in Association with Legumes in Belize," Tergas, Luis E., Ph.D., Valencia, Elide,and Patten, Alison G. Belize. 

System, 

46. 	 "Chrysopogon, a Productivc Grass Recommended for Planting with 'Milpa'System," Tergas, Luis E., Ph.D., Valencia, Elide, and Patten, Alison G. Belize. 
47. 	 "Dwarf Elephantgrass, a High Quality Forage Grass for Belize," Tergas, Luis E.,Ph.D., Valencia, Elide, and Patten, Alison G. Belize. 
48. 	 "Kleingrass, Blue Panic and Green Panic, Promising Forage Grasses for Belize,"Tergas, Luis E., Ph.D., Valencia, Elide, and Patten, Alison G. Belize. 
49. 	 "Limpograss, a High Quality Grass Recommended for Planting in Lowlands,"Tergas, Luis E., Ph.D., Valencia, Elide, and Patten, Alison G. Belize. 
50. "Weed Management in Pastures in Belize," Native Pastures, Belize LivestockDevelopment Project, Phase II (Draft form, first of three proposed manuals). 

4-6
 




