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PROJECT PAPER
 
BOTSWANA CROP PRODUCTION PROJECT
 

NO. 690-11-150-056
 

I. Project Summary and Recommendations
 

A. 	Recommendations
 

Authorization of a grant of $1,742,000 for the project subject
 
to the following waivers and approvals:
 

1. 	A procurement source and origin waiver from AID Geographic
 
Code 000 (U.S. only) to Code 935 for procurement of construct­
ion materials and of project vehicles (four 3/4 ton pick-up
 
trucks); and a waiver of the provisions of Section 636 (i) of
 
the Foreign Assistance Act to permit procurement of project
 
vehicles from non-U.S. source and origin.
 

2. 	Approval to deviate from policy expressed in AID Handbook 1i
 
Chapter 2, which limits employment of third country nationals
 
for AID-financed construction to 20% of the non-local work
 
force.
 

3. 	Waiver of policy set forth in AID Handbook 11 (limiting
 
procurement of grant-financed services to U.S. and local
 
source and origin) to permit procurement of construction
 
services, and equipment maintenance and repair services
 
from Free World firms in equal preference to U.S. and local
 
firms, and/or joint venture of such firms.
 

B. 	Project Description
 

1. 	Scope
 

This project will support the Government of Botswana (GOB)
 
to develop and expand cropresearch activities and crop-production
 
programs suitable for small farmers, and will increase its capacity to
 
store and market major grain crops produced by small farmers (e.g. sorghum
-
and 	millet). Primarily institutionbuding in nature, this project will


support the research, development and implementation of more productive
 
and reliable dry-land farming systems by staffing key positions in the
 
Ministry of Agriculture Research Division and new Crop Division; training
 
local personnel to fill crop-related posts in these divisions; training
 
extension staff associated with these divisions in the new crop technology
 
as it is developed; and constructing five grain storage warehouses for the
 
Botswana Agriculture Marketing Board (BAMB).
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2. AID Inputs
 

AID-provided funding will total $1,742,000 as follows:
 

a. Technical Assistance $1,041,000
 

AID-provided staffing for the Crop Division will
 
include two persons and consultancies for a total of nine and one-half
 
staff years as follows:
 

Chief of Crop Division 3-1/2 staff-years
 
Crop Program Officer 3 staff-years
 
Consultants* 3 consultant-years
 

In addition, the project will pick up the services of a Crop Screening
 
Officer, posted in the MOA Research Division and now funded by AID from
 
other sources, for an additional two (2) staff-years.
 

Crop Screening Officer 2 staff-years
 

TOTAL 11-1/2 staff-years
 

b. Participant Training $ 222,000
 

Participant training will include twenty-one study­
years of overseas training and eight study-years of training in African
 
institutions.
 

c. Commodities $ 138,000
 

Four vehicles, training supplies and equipment,
 
research and laboratory equipment, and office supplies and equipment
 
will be provided.
 

d. Local Costs $ 341,000
 

Local costs include housing for three U.S. tech­
nicians, construction of a crop research workshop, budgetary support
 
for the Crop and Research Divisions, in-service training programs,
 
and funds to assist the GOB in building five grain storage warehouses.
 

e. GRAND TOTAL 
 $1,742,000
 

* Consultants will address a variety of problems including, but not 
necessarily limited to (a) projecting the demand for major crops over 
the projected life of project (i.e. Phase I of institutional develop­
ment and a proposed Phase II of production campaigns); (b) preparing
 
farm management studies; (c) preparing social science research; (d)
 
collecting base-line data, (e) preparing agronomic research tasks;
 
(f) preparing a crop storage program suitable for small farmers; and
 
(g) performing project evaluations. The farm management studies will,
 
inter alia, address the need for credit and production inputs and will
 
serve as the basis for an examination of alternative methods for meet­

ing these needs.
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3. Implementation
 

By focusing upon the Crop Division, the project will
 
draw together the various crop-related activities within the MOA so that
 
these may evolve into a general crop production program. BAMB will
 
complement this program by insuring that adequate market incentives exist
 
to promote acceptance of the new farming systems and increase cereal
 
production.
 

Technical staff positions and consultancies will be
 
filled through a contract with a U.S. institution. These personnel

will supplement GOB research efforts to develop better crop systems,
 
prepare crop production programs, assist in training extension personnel
 
who will implement these programs, and will work with BAMB in determining

the location of storage warehouses and in preparing and evaluating BAMB's
 
marketing, storage and grain-price stabilization programs.
 

Participant training program development will be the
 
responsibility of the MOA. Participants may be selected from present

MA staff or from other sources with training as their first assignment.
 

Construction of the grain storage warehouses, housing,

and a crop research workshop to facilitate the wrok of the Crop Screen­
ing Officer will be contracted locally. Financing will be handled on a
 
fixed amount reimbursement basis following AID procedures and controls
 
already established. Required details will be included in the project
 
agreements (ProAgs).
 

Other local costs for operational support to the Crop

and the Research Divisions will be handled on a reimbursable basis.
 
Again, procedural details will be included in the ProAgs.
 

4. End-of-Project Status1
 

At the end of the project, Botswana will have (1) specific
 
crop production programs designed for small-scale farmers; (2) an innovative
 
Crop Division continuing to develop, coordinate, implement and evaluate crop

production programs in an efficient and creative manner; 
(3) a technological

base from which such programs can be developed; (4) a long-term crop

development plan which is being implemented; (5) an extension staff which is
 
trained in the new technology developed and in the use of improved techniques

in the process of assisting rural people to easily and quickly use these
 
innovations; and (6) an effective and efficient crop storage and marketing
 
program suitable for small farmers. These achievements will contribute
 
significantly to the development and spread of more productive and reliable
 
crop systems. It is expected that the project activities discussed herein
 
will be supplemented by follow-on MOA efforts and/or subsequent donor pro­
jects to further promote acceptance and adoption of the new systems. Wide­
spread adoption of this new technology will ultimately lead Botswana towards
 
self-sufficiency in grain production and increase small farmers' income.
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C,. Surnmary of Findin-s 

An analysis of the various findings in Parts III and IV herein
corirm that the project is 
 ready for implementation Findings showed that: 

1, The dry land farming systemrns being developed by a U.funded team are technically sound and will have few, 	
K. ­

if any, negative effects on the environment. 

2. . Several sociological constraints still exist in the systems butdo not appear to be insurmountable. MOA has a full time Rural Sociologist andthe project design included consultants in Rural Sociology to help devise meth­ods to overcome these constraints. 

3. 	 The technical design and cost estimates are reasonable andadequately planned. 

4. Marketing problems stemming from Soith Africa's cereal
?o!ic:es are 
being alleviated through activities of the recently created BotswanaAgrcultural Marketing Board (BAMB). 

5. Acceptance of the new cropping systems,current 	 even at theirstage of development, can substantially increase small farnm.ers'

out'-ut and income,
 

6. The Government of Botswana is strongly committed to thesuccess of :he project and to increasing cereal production. 

7. The recent reorganization of the MOA allows adequate flexi­biiy a.r.ong and between line and staff operations to plan and implement pro­

8. 	 -­ rming and funding of project activities are appropriately
scheduled; and 

9. Periodic evaluatians and an independent review of the pro­ject during the fourth quarter of FY 1979 are planned to assess progress and 
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suggest possible revisions to the project design if felt necessary. 

D. Project Development and Issues 

At the request of the MOA (see Annex IV), OSARAC prepared a 
Project Identification Paper (PID) -- Crop Production and Marketing -- in 
January 1975. It proposed that USAID provide technicians to staff a newly. 
created Crop Division within the MOA; support a participant training pro­
gram to rcduce Botswana's dependence upon expatriate donor-supported 
staff; assist the newly-created Botswana Agricultural Marketing Board; 
and continue support of the cereal variety screening activity. 

In April 1975 a Project Review Paper (PRP) was prepared. Its 
findings 'milt largely upon the PID but stressed extension of a bare-fallow 
croping technology. This dry land farming system (see Part III); developed 
in 1970-73 as a U. K. -funded project, was widely promoted by the World Food 
Program (WFP) in 1973. Almost 1, 700 farmers accepted the practice after
 
bein, given a 
food allotment. As the scheme provided considerable extra 
output at no extra risks or out-of-pocket costs, it seemed acceptable as the 
center of focus foi a crop production program. To determine how farmers 
were retaining the practice, the PRP advised that a follow-up farm survey 

"be .. a The PRP also recommended a participant training program, in­
stitutional evelopment of the Crop Division, and assistance in building 
storage warehouses for BAMB. Both the PID and PRP recommended about
 
the same level of AID support, somewhat less than two million dollars.
 

The PRP review in June-July 1975 endorsed the intent of the 
project -- to support crop promotion in Botswana -- but questioned the 
basic emphasis; ie. , is thi a. institution building o. V dottori acrivi~y?
Issues also arose regarding suitability of technology and the need for U. S. 
technicians. These are addressed in the detailed description of the project 
below. 

A project team arrived in Botswana in November 1975 comprised 
o" the following members: 

,/Martin H. Billings, Agricultural Economist, REDSOIEA A 
- R obert C. Pickett, Agronomist, Purdue University

VAllan Sheppard, Cereal Technologist, University of California 
V erry Oweis, Agricultural Economist, AID/W i , 

/ VAeter Weisel, Rural Sociologist, AID-Funded Contractor 
4orrest Duncan, Economist, REDSO/EA 

The project which emerged varied in emphasis from that envisaged in the 
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PRP. A survey'to determine the acceptability of the bare-fallow technologywas undertaken as part of the team's research.
the fir.dings strongly argued that early emphasis 	

Although not conclusive, 
on diffusion f the systemwas premature; that additional research, trials and demonstrationsneeded; and that'early creation of a 	

were 
strong Crop Division was a vital pre­requisite to any long-term production program.
 

.Field findings argued for 
a project developed within a deliberateti-me frame. Activities would include institutional development, intensiveicipant training, and continued field trials assteps iwcd 	 initial and immediateby field testing of technology and communication 	methodology.Only at a late r--di-te, and possibly post-.project, could diffusion begin on anextensive scale. 

A five-year project is recommended; a four-year period ofintensive development, with the last year being a changeover period whenparticipa:-ts return and begin to assume operational responsibility of theCrop Division. The team and the GOB prepared the following project. 

II. Project Background and Detailed Description 

A. Background
 

. CropDevelopment 

Although a food deficient country, Botswana has the poten­tial for cereal self-sufficiency in all but the most extreme dry years. TheGovrnmunt is now taking steps to realize this potential. 

To accomplish this task several tools are needed, in­
cluding: 

More productive and reliable dry land farming 
systems acceptable to small farmers; 

Extension personnel trained in improved cropping 
practices; 

An organization to support cereal marketing, storage 
and prices; 

Trained staff to fill crop-related posts in the MOA; 
and
 

An institution capable of combining all of these tasks 
as part of a long-term crop production program. 
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a. Crop Research 

Dry land crop system research has been underway 
since the lath 1960's, supported by Great Britain, By the end of the first 
project periOd, 1973, some very prb-irsing cropplIng practices had been 
adapted to :otswana conditions; iry particular, a post harvest bare-fallow 
and early plowing system to conse've moisture and scarce animal draught 
power. The British are continujg. work, presently through a farm equipment 
improvement project stressing animal ruipment, a follow-on crop study, and 
a local demonstration scheme in southern Botswana. A Canadian voluntary 
agency is also developing improved animal traction equipment, All these 
projects will continue to the end of the 9.cade° 

At present USAID involvement is limited, The Agency 
has funded for and will support a crop screening specialist through 1978. Too, 
the Agency is supporting BSC degree training for two agronomists in the U. S. 
These will return to Botswana by 1979. 

b. Extension Personnel 

Botswana is unusual among African countries in the 
possession of a large extension network, the farmer-agent ratio being one 
of the lowest, 200:1. However, ext-nsion workers now largely focus on live­
stock programs and have comparatively little to do regarding cereal improve­
rre r.t, 

c. Botswana Acricultural Marketing Board (BAMB) 

In 1974-75 the first steps were taken towards a 
national cereal marketing and storage system with the creation of the 
Botswana Agricultural Marketing Board (BAMB). This organization is 
assenrbling a staff, has begun grain purchases, and is recommending mar­
ke:ing a.Ld storage policies. However, it is critically short of stora.ge capa­
city. The UNDP provides its director. 

d. Staff 

The MOA trains agriculture workers through the 
Botswara Agriculture College (BAC). However, trained personnel abovo 
the > duor grades are extremely scarce. As a consequence, as much as 
90o7 of hea MOA's senior staff positions are filled by expatriates. To local­
ize nmiddle and high level technical positions, an extensive training program 
is needed. Strong USAID support for participant training is seen by MOA 
as the only 'window' open to them in this regard. 

http:stora.ge


e, 	 Crop Division 

All these efforts, important in themselves, remain
undirected by any central body responsible for long-term crop program
development. 
 The GOB has recognized the need. In 1975 it reorganized theMOA 	 along more functional lines away from the rigid and technically dividedsystern common in many 	countries. In addition, and for the first time, a CropDivision was established. USAID has been asked to help staff this division

and devclop crop production programs.
 

2, 	 Need for Assistance 

a, 	 Domestic Resources 

Although well-endowed with 	largely untapp'ed mineralsand a 	well-established cattle industry, Botswana remains a very poor country.Public revw-ues have suffered in recent months due to (1) 	 a recent deteriora­ton in te cowuxtry's customs revenue base, 	 and (2) setbacks in the rate ofmineral exploitation (see Economic Analysis, Part 	II). No money is nowavailable or will likely become available for the next few years to supportan ambitious cereal production program; nothing wil! be possible in this
regard without donor assistance on a rather generous scale, 

b. 	 Eligibility 

Botswana qualifies for USAID support based on thecriteria established by congressional guidelines. It is 	 food-poor, but haspotential. Its public policy regarding development stresses social 	justice.Although the population is not large by world standards, its density is high
ivn the exite:: of arable land (650, 002 people 
on 165, 000 hectares, or 4%of the total land -- 30 persons per Km ). Moreover, this population isgrowing at about 	3,o annually. Per capita incomes are low, about $225..Ost of 	the 65, 000 farm families live under subsistence conditions on verymarginal land under the constant threat of drought -- a single bad yearcr~sti:iy reduce production and exhaust 
can 

reserve supplies. 

Botswana has approached the United States (seeAnnex 	iV) to support its efforts to improve the MOA's capacity to plan,
.ana..e, and improve crop production programs and minimize the risk ofcrop 	failure. The project outlined herein will complement and supporton-going and prospective GOB and donor activities in this area,
 

B, Project Description
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1. Goal
 

The 	long-term goal of the GOB is to develop a crop
system, with particular emphasis on cereals, primaril-orghmf-i)1fatwill be more productive per unit of input and minimize risks. The
system will be one accessible to resource-poor farmers and one they will
be able to adopt. The institution needed to continue and direct crop
development along these lines will exist as 
a result of this project.
Assuming government continues its emphasis on cereal production and
promotes economic policy to encourage crop production and marketing,
conditions will permit the extension of new technologies to all arable
 areas within Botswana. Continued donor support will be needed to
promote adaptive research and rapid diffusion of improved technology.
 

2. 	Purpose
 

The purpose of the project is to increase the capability
of the GOB, MOA to develop and expand crop research activities and crop
production programs, and to increase the capacity of the BAMB to store
and market grains (with particular emphasis on major cereals - e.g.
sorghum and millet). Achievement of these targets will require the
 
following outputs.
 

3. 	End of Project Status and Outputs
 

a. 	Crop Division
 

By the end of 1981, Botswana will have specific
crop programs suitable for small farmers and will have the institutional
capacity to identify and react to opportunities in dry land crop develop­
ment. 
 This Crop Division will have the following responsibilities:
 

1) 	Recommend (a) policies and programs related to
 
crop production; (b) crop-related experiements,

studies, and analyses; and (c) policies and
 
programs in support of Botswana's needs for
 
seed multiplication activities;
 

2) 	Prepare and implement a long-term crop develop­
ment plan;
 

3) 	Coordinate and provide liaison with other donor­
funded activities related to crops, the Agricul­
tural Research and Field Services Divisions,

BAMB, and international crop research institutions;
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4) 	Assemble the necessary staff from the Ministry
 
as 
a task force -- to addrpss particular problems
 
and design and support execution of projects;
 

5) 	Support the training of field staff in crop
 
production operations; and
 

6) 	Evaluate crop-related activities.
 

Technical job descriptions of the Chief Crop Improve­
ment Officer (CCIO), Crop Program Officer (CPO), and Crop Screening Officer
 
(CSO) are included as Annex V.
 

b. 	Crop Research Base
 

Botswana will have a substantial research base, proven

in trials and demonstrations in many parts of the country, on which to build
 
a national cereal and crop program. 
This technology will be institutionalized
 
into extension training.
 

c. 	Trained Technicians
 

A basic core of trained technicians will be assigned
to crop-related positions in the MOA. 
Although expatriates may continue
 
to fill senior posts after the project ends, this nucleus of trained local
 
technicians will eventually staff all positions.
 

d. 	Five 1,000-ton capacity grain storage warehouses will
be constructed in the most heavily populated rural 
areas. Consultants
 
provided in this project will work with the BAMB to develop a crop storage

and 	marketing program suitable for small farmers, and will evaluate this
 
program at the end of the project. 
 Personnel completing a USAID-supported,

in-country training program in storage management will be managing these
 
facilities. This additional storage capacity will assist BAMB in its

efforts to stabilize grain prices. 
 But, more important, it will provide

the marketing incentives needed to encourage small farmers 
to accept new
 
cropping practices and increase production.
 

Attainment of the above outputs will require good

managerial control of the inputs outlined below:
 

4. 	Inputs
 

a. USAID will contribute the following (FY 76 
- FY 80):
 

(000US$)
 

1) 	Technical Assistance 
 $1,041.
 
(See Chart I)
 



z) Participant Training $ 2zz 
(See Chart-II)

3) Commodities 138 
a) Four Vehicles $40 
b) Training Supplies 

and Equipment $35 
c) Research and 

Laboratory Equipment $25 
d) Office Supplies and 

Equipment $20 
e) Contingency $18 

4) 	 Other Costs $ 341 
a) 	 Housing for three 

families $ 72 
b) Crop Research 

Workshop $ 15 

c) Storage Warehouses 
(5) 	 $120
 

d) Inflation Factor $ 20 
e) Budget Support (Crop

Division) $ 80 
f) Contingency "$ 34 

Total 	 ,742 

In direct support to this project the GOB will pro­
vide (FY 76-80): 

1) 	 General Services Support $ 151 
2) 	 Agricultural Research 

Division Support 124 
3) Agricultural Extension 

Service Support* 	 ,442 

Total 	 $1,717 

Although not a joint project with the U. K, and/or
the UNDP, the objectives and goals of their crop-related projects are the 
same or similar to those of this project. Therefore, thei: inputs in­are
cluded below to reflect all resources available to the GOB in crop production
acti-ities, 

The United Kingdom is sponsoring three major crop
 
* 
 This figure represents that propo'rtion (10%) of -the projected budget for
 
all agricultural extension service support (i.e. both livestock and crop

service)- which will be directed to crop-related extension service.
 



12.
 

research projects as follows during approximately the same period: 

1) Dry Land Farming Research $ 283 
2) Evaluation of Farming Systems 

and Implements 183 
3) Integrated Farming Pilot Project 920 

Total $1,386 

The United Nations will fund the salaries 
of BAMB personnel. $ 82 

A more detailed description of the above inputs is included 
in the "Explanatory Notes" to Annex VI. Project papers describing the U. K 
prograns are also available. 

Table I
 
TECHNICAL SERVICES TIME PHASING-


Botswana Crop Production Project
 
(000 USs) 

U. S. Specialists U. S. FISCAL YEARS Staff 
1976 1977 1978 1979 1980 1981 Months 

Chief Crop
 
in:'.rovvmet Officer 1 
 42 

Crv'?Prcrarr Officer_ -------- 36b_ 
Crop Sc reenin gO fficer - , _ .......- .. 24 

_. __24--10) 10) ( 9)' b)on I-z.a n s)y 37su 9)(6
~S~f onts _______ 44__Tw! SaMor....s --- 6 34 45 44 13q' 

o .a ti',..s 1138 1 242 J 602 59 -- __ 4$041 

Notes:
 
1/ Prepared February 
1976 by OSARAC/REDSO staff. 
2/--------Provided by Southern Africa Development Personnel and train­

ing Project (SADPT).

3! For farm management studies, 
 social science research, studies to 

establish baseline data, agronomic research and evaluations. 
-& 139 S/M = Approx. 11. 6 man-years, 



Table It 
Participant Trainiilg Schedule I / 

Botswana Crop Production Project 
(ooo us$) 

U. S. 

US FISCAL YEAR 

Departures No. Participants
Agronomy 2 
Agronomy 
Farm ManagementExtension 2 

Do ree 

1976 

Partici 

1977 

" 

ants 

1978 

2 

1979 1980 1981 TOTALS 

Retu'rned Participatits (Curriulatfive2 

Study- Months (Excluding SADPT2 

($10, 000 1st Year,Funding Obliations $ 8 000 followin 

21 84 

$56 

84 

4 

63 252 

1/ 

2/ 

Prepared February 1976 by OSARAC/REDSO 

Two three-year agronomy participants (1976
SAI)PT project. 

staff. 

]eparture) funded by 



Table II Continued 

U. S. /Third Country Diipornate Participants
 

US FISCAL YEAR 1976 1977 
 1978 1979 1980 1981 TOTALS 

Departures No. Participants
 
Agronomy 2 < (2)
 

Post Harvest 2 2
 

Returned Participants (Cumulative) .2 4 4 

Study Months 24 48 24 96 

Funding Obligations ($5, 00/Year) $10 $20 $10 _ _40 

TOTAL FUNDING PARTICIPANTS $10 $78-1 $76 $58 	 $222.0 

1 	 Total FY 77 obligations of $78, 000 for training differs from the figure 
of $88, 000 pre,)entcd in the CP. The former figure is the correct one 
and the additiorjal $10, 000 will be forward funded to FY 78, the appro­
priate year. ) 
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5. Assumptions 

At the 	input to output level uncontrollable factors are rela­tively .chievementAf.' of outputs is largely a matter of good managerialcon:rol of inpal-,---hamely insuring that the GOB, contractors, suppliers andshippers make inputs 	available on time as required.ab'i:v 	of project management Beyond this level, theto predict and control events diminishes andexternal factors become more 	important. Among the assumptions listed inthe Logical Matrix Framework (Annex II), the following may be singled out as being particularly critical to project success: 

a. 	 GOB Support 

GOB support of the Crop Division and its programi.sin terms of funding and personnel support will be essential. This appliesdu._.g 	the project and after it ends. 

b, MOA Coordination 

Inter-MOA coordination and successful employmento' the 	 inter-disciplinary tasks force concept will be required for effectiveplanning and implementation of crop programs. 

c. 	 Other Donor Support 

Continuation of the crop research projects fundedby the 	U.K. will be a critical factor towards developing a more productiveand reliable dry land crop system acceptable to small farmers. 

d. Economic Incentives 

Cereal price and market policies designed to providerealistic I.ncentives wifl be vital to promoting acceptance of the new cropsvs-,:es and increased production. 

C. 	 Phasing of Inputs and Linkages 

The phasing of project outputs in juxtaposition with one anotheris examined in Fart IV (Planned Performance Track analysis). Here each
will 'e examined separately. 

1. 	 Crop Division 

The fundamental output of the project will be an institution,the Crop Division. This 	unit will provide intra-MOA linkages and, using 
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these, produce a long-term crop development program, The AID-supportedcore of the division, the CCIO and CPO, will arrive at post ten-twelve monthsafter -he letting of the contract. At the time of their arrival, housing willhave been completed, four vehicles will have arrived, and the first deliveries 
of.oher supplies and equipment will have been made, 

2. Work Plans and Evaluations 

The CCIO will prepare a long-term work plan for the pro­ject and see that yearly work plans are prepared by each officer. The long­ter., plan will embrace all activities of the division and related researchstaf'', It will include the work of the CPQ.and CSO as well as the progressand plans of other donor-funded, crop-related projects. 

Technical, social, and economic evaluations required inpreparing the work plans will be performed arually by consultants and MOAtec.:nical services at the CCIO's request, The first of these will be in May,197S. This evaluation and its conclusions will become an input to the n(extannual division program and plan of work. The process will be repeateda-in the following crop year, 1978-79, when a similar evaluation will beundertaken. At the end of the third crop year, a long-term plan will beco.leted in which specific courses of action and policy recommendations 
will be .adv, 

3. Research 

The CCIO should arrive at post five monthsyear 97'7-78. T his will aiford ample time 
prior to crop

to coordinate with the ResearchDivs in t*-:,ir preparation of varietal research. Research performed inprev.ous years will be a base on which to build. 

increse, 
The number and variety of farm level demonstrations willyear :o year, utilizing both crop developments and findir.;s :'ro:rcrop production activities. By the end of the second crop year, derron­str.'.,ns ,,. ave been completed, embracing most, ifnot all, of the arablepor:i.ns of Botswana. The CSO, in cooperation with the Research Division,w ve tested upwards of a hundred varieties of sorghum.division is In addition, theexpected to have completed additional trials of millet and pulses,The prograrn of the Research Division is expected to include an analysis ofall factors of production in addition to those noted above, 

4, Extension
 

etc., 
The CPO will be involved with the various projects, trials,from which extension training programs and materials will be prepared, 

http:por:i.ns
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Be;nninz in crop year 1977-78, these 	materials will be used on a pilot basisto 	 bot. demonstration methodslest 	

and acceptability at the 	farmer level, Bythe end of crop year 1978-79, the CPO will have an experience base fromwhich 	training systems can be 	devised which are sensitive to the problemsof rural acceptance. Large-scale training of extension cadre will begin in crop yeaz 1979-1980. 

-. Participant Training 

In 1976, two Botswana crop technicians will be sent to theUnited States for three years' professional training in technical agriculture.These will be funded under a separate -AID-financed activity (SADPT)."tra:.ees wil return 	 These- in 	mid-1979. 
screen.ing activity will permit the CSO 

Employment 
to undertake 

of these technicians cropn 
a more ambitious programof tr-als and demonstrations. 

Seven 	additional three-year participants will depart in 1977and will re.:urn in 1980. They 	will engage in area-wide, large-scale demon­stra:!.ons as z:xtension workers or fill 	other crop-related posts in the MOA 

in 1977 two two-year trainees will be
tec:.nical agriculture sent for training in
to African institutions. They 	will return in 1979. Twoane:onal train es will be sent in 1978,
 

Thus, by the 
end of 	1981, nine 	three-year participants and:our *wo-vear participants will be trained in various subject areas 	of tech­nical 	agricult*:re related to crop 	production.­

6. GrainStorageWarehouses 

of rive 
Funds will be provided to assist BAMB in the constructiongrain 	storage facilities of 1, 000-ton capacity and in-country trainingo: storage managers. Two 	storage units will be completed by September1977 and :he re:."aining three by July 1978. An in-country training programwill be conducted in 1977 prior to completion of the first two AID-financed 

7, 	 Local Costs
 

The Crop Division will have 
an annual AID-supported budgetfor three years in support of operational needs. In addition, funds are pro­vided 	for support of selected research activities, principally sorghum. Bud­get for the utilization of these funds will be included in the Project Agreement. 



I. Project Analyses 

The following analyses were done in accordance with the requirementsof A !D "!adbook 3. Though all are 
not directly pertinent to the institution­building n,:ure of this project, they do provide justification for the longert-e goal this and other crop production activities address. 

k. Social Analysis 

The following analysis focuses upon two general areasthe acceptabiuity of the new of concern,technology ad the intended beneficiaries. Part I
looks at 

the traditional methods of sorghum production among small 
farmers in Botswana; 

'-- the l-havioral changes necessary if farmers are adoptto 
a proposed new technology; 

possible constraints or problems faced by farmers in
adopting the new techniques; and 

suggestions for the design of a crop production program
that will minimize these constraints. 

The second section 

identifies the intended beneficiaries; 

discusses the role of women; 

explains why this group was selected and how and when
they are expected to benefit from the project; 

describes the beneficiaries' participation in the project; 
and 
makes a final judgment as to whether there are any social 

impediments which may endanger the success of the project. 
1. Traditional/Proposed Techniques of Sorghum Production 

a. Technology Presently Used and its Rationale 
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Sorghum is the principal food crop grown in Botswan&,The technology for its production, as is the case with staple food crops through. 
out ::'.ch of the world, has evolved over considerable time and has been well 
adapt,.d to the resource base available to the large number of flltswana f;,rrriers
uho a..re producing not far above subsistence. The traditional technology used
by os- can be summarized as follows: farmers move from their homes 
..he villages to their farms (referred to as "the lands" and often a number 

in
of 

r.il-s from the villages) after the spring rains have begun -- normally in
October/November -- to begin plowing. Seedbed preparation is accomplished
w.** :--e use of mould-board plows pulled by draught animals (primarily oxen)
and can begin only after the ground, hardened through the cold winter, issoftened by :he spring rains. Plowing aiid planting are generally done as 
one c,',-ra:ion: seeds are broadcast and plowed under; considerably less 
than 50% 
of the 'armers have access to a planter. Weeds, grown high during
the period from the previous harvest, are likewise plowed under. Land is 
a relative., abundant resource and is plowed extensively. The amount plowed
is dt:errnined . constraints of labor and draught power, "" the and in drought
periods by the amount of land sufficiently softened by the rains to altow plow­
ing. Weeding is done by hand largely by women, and is oncarried throughout
the .row.ing period. Because extensive areas of land are plowed, labor for
weeCding is generally a constraint, resulting in perhaps only one weeding of 
the entire planted area during the growing season, Harvesting is done by
hand between Mlay- July. After harvest farmers commonly return to their 
villages for the winter, 

This system, as noted above, is well adapted to the 
resource base available to farmers and is aimed at minimizing risks to ensure 
subsist.nce and neeting necessary social obligations. The primary constraints
.aced by most are a shortage of labor, shortage of draught power, and extreme
variability of rainfall. The technology described above, in effect, maximizes 
... e return from these scarce resources. Extensive land cultivation ensures 
somre return regardless of how clean the fields are kept. In effect, the choice 
ismade to utilize draught power to its fullest (and so extensive plowing), to 
guarantee a rinimumn level of output as opposed to plowing smaller areas,
and tx...i, a greater effort on the exceedingly arduous task of weeding 
by hand. -' 

At the same time, the historical d ision of labor between
male and female influences the choice of technology used.- Men' are responsible 

I/ Weeding by hand ca:- be thought of as a high labor cost element in the 
sense that it is exceedingly strenuous work and expensive as to timne. 
The choice to plow extensive areas of land in difference to weeding re­
flects a decision to minimize the use of this high cost input.

2/ A detailed breakdown of time spent by men and women in the various crop
production activities is given in C.A. Bond, WDmen's Involvement in
Agriculure in Botswana, November, 1974. 
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for land preparat ion and women for weeding,
while men bird watching, and harvesting;may help with some weeding, relative to women their input issmall. By extensive land preparation maximum use is made of male labor,and at the same time women work throughout the growing period to keep thelands as clean as possible. Because weeding islands are, in 

slow and strenuous, a farmer'sfact, rarely kept clean. The system used,ficient, is the least cost -- in 
far from being inef­

terms of the effort expended -- in order toensure enough output for subsistence. 

dra-ught pov7r, 
In order to make optimal use of the shortage ofa complex system of borrowing and hiring oxen has evolved
 

ovt:r time. -


As has been noted elsewhere,farmers have upwards of 30% of allno oxen and probably 50% have insufficient oxen to meet theneeds of the technology used (though these percentages are lower when alldraught anirr~als are 
taken into account, e. g. , donkeys). This constraint is
met wit'in famrily groups by oxen sharing, often with notion on reciprocal obliga­the part of the borrower, In addition, a system of long term lendingof cattle (mafisa) has developed which entails lending cattle for long periods
with defined respofnsibilities 
on the part of both the borrower and lender.Commonly t?.e borrower has the use of the cattle for plowing (oxen)source of milk, as aand is entitled to a certain number of calves.c: -e other hand, The lender,benefits in that others are responsible to graze and tendhis cattle, Finally, various arrangements of working on another person's:arm in exchange for the use of his oxen and hiring oxen for cash are found, 

b. ProposedNew Technolov and Behavioral Changes
Necessary for Farmer Adoption 

During the past several years the Ministry of Agri­culture of the GOB has been involved in research on an improved system ofsor"u"r production. The
creasing sorghum yields; 

system being tested is aimed at substantiallythe results to date, 
in­

though inconclusive,
promising. are 

In order to determine whether the proposed system,'."i~ht be adopted by low income farmers, it is necessary to examine,T,.....ers from the technology currently being used, 
how 

i. e. what changes farm­ers woula ve to make in order to adopt the new technology, 

3/ For a useful discussion of these sharing arrangements which empha­sizes their complexity, see Donald Curtis, "Social Organization ofPloughing, ". Botswana Notes and Records, Juie. 1972. 



The proposed technology is based upon a system ofwAirter fallow and crop rotation, Its elements and presumed benefits can be 
listed as follows: 

1) Crop Rotation Divide the land into four 
equal parts for a planned 
rotation of four years 
including a bare fallow, 
e.g., fallow, sorghum, 
cowpeas, millet. 

2) Flowing Autumn plowing (June-
July) using mould-board, 
disc, or chisel plow. 

3) Flanting Plant after first heavy 
rains in the spring (Oct. -
Nov. ) with planter 
directly into autumn 
plowed land, Plant in 
rows, 

4) Weeding Machine weed soon asas 
weeds are visible after 
autumn plowing. Weed 
series of times during 
growing season, 

5) Thinning Reduce by hand, hand hoe, 
or cultivation to optimum 
plant population at 2-3 
weeks after emergence, 

,) Fertilizer Top dress with nitrogen. 

7) Cui:ivation Break up smooth, corn-
pacted surfaces with 
cultivator, plow or 
hand hoe, 

8) Harvest By hand. 

Reduction of pest and disease 
problems. Flexibility in time 
of plowing, spread of labor 
demand. 

Weed control and retention 
of stored moisture through 
the winter. 

Early planting benefits from 
stored moisture, Minimum 
loss of moisture by plow/ 
planting. 

Early and constant weeding 
to minimize weed competition 
for moisture, 

Plant population is signifi­
cant determinant of yield. 

'itrogen is also important 
determinant of yield. 

Important for maximum 
infiltration of few heavy 
showers,
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This system differs from the present one in that it 
,vould require farmers to: 

1) 	 Follow"a pattern of crop rotation which has 
been previously unknown; 

2) 	 Move the time of plowing from the spring to 
autumn; 

3) 	 Plant in rows, a practice presently followed 
by only a small percentage of farmers; 

4) 	 Expend more labor time on weeding, though 
with machine weeding the work would be de­
cidedly less arduous; likewise, more labor 
time would be required for thinning and har­
vesting (assuming greater yields per hectare 
and so an increased labor requirerrent); 

5) 	 The acquisition and use of equipment and 
fertilizer which farmers previously have not 
had available; 

6) 	 A considerably delayed return from the lands 
to the villages in that after harvest farmers 
would remain there most of the year; 

These changes present certain problems in terms 
o: "ar.-.er adoption though, as is stressed below, it is possible to mini.rnize 
Ehe'r st.vvrity. 

C. 	 Constraints to the Adoption of the Proposed System 
of Low Income Farmers 

) Labor Reuirements - A study recently com-
Pleted ir. the Kanye are-2 / southwest of Gaborone indicates that, if ore assumes 
t'-: the whole family is able to contribute labor, approximately 2 5r0 of the fami ­
lies in the area would be unable to meet the labor requirements of the new 
syste...ro.. wthin the family. A realistic projection would takemore ac­
couin: o- t*e "act that most families have pre-school children or older adults
 
who are un.,.e to work, thus substantially increasing the percentage of
 

4i 	 See "nformaion on the Pelotshetla Area". Sociology Unit, Ministry 
of Agriculture, Government of Botswana, 1973. 

http:syste...ro
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families who would be short of labor. When the total labor force of the
 
ta %k-- comoared with labor demand under the
s new system it was found 

that 17 o0o %e!fa.milies would have a-labor shortage (this assumes that
extensive labor hiring from outside the family would take place). There 
is no significant correlation between family size and income, and thus no 
-.easo-n to believe that poorer farmers would face a more severe labor con­
s:raL-t than those who are better off. 

While the Kanye case can not be generalized
to the entire country, it is sufficiently representative to give an indication 
of the magnitude of the problem faced. 

2) Timing of the New System - Under present
tech'.nolog April-July is a high labor and oxen use time, Harvesting is 

.c.-r'edout and can extend into July. Oxen are being used to ca'rry
gr.:n, :r:n and water to the lands (often long distances) for both human and 
an::-al consumnptio,% The new system requires plowing and so greater use
of Loh labor and oxen'at the very time when they are presently fully utilized. 

.n fect, the new technology would compound existing constraints, Unless 
time taken for harvesting can be reduced or harvesting dates moved back, 
.t hardly seems possible for farmers to plow at the recommended time. 

3) Draught Power - The constraint on oxen noted 
above is sormewhat mitigated by the fact that the new system is, on balance, 
oxen saving in comparison to present technology. Autumn plowing requires
fewer oxen due to the fa-tthat the soil is much less compressed at that time 
than in the spring. In the Kanye case it is estimated that using present tech­
n.oogy approxirnately 50,%of the families have insufficient draught power;
under the proposed system this would be decreased to 33%. The new tech­
nobo-y thus primarily assists the poorer farmers, i. e. , those who possess 
.ew cattle. 

4) Oxen Sharing - As described earlier, there 
ex:sts a complex system of oxen sharing, a system which has developed to
he!D alleviate an oxen shortage. It is important that with the new technology 
6... s system or some modification of it be continued, for the poorer farmerswill remain dependent upon the wealthier for draught power. From a sample
of approximately 30 farmers interviewed in the course of this project review
there were indications that farmers would resist lending oxen in the autunn(the proposed new plowing time); they fear a weakening of their oxen due 
to :ncreased work just before the cold winter, If this should happen the 
poorer, cattleless farmers would suffer, Given the exceedingly high econ­
omic and social value placed upon cattle, this issue could become important, 
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5) Equipmnent - As a minimum there o-:res a plow, hoe, and 	 new technologycart for carrying fertilizerlancs. A more sophisticated variant requires 
to and crops from the
 

a plaunter, and a cultivator. 
a toolbar with improved plow,
In Kanye 75% of the farmers did not useor cultivator in 1975, 	 a hoeand 58% did not have access to a cart, 

6) Movement Between the Land'sZ-is:orically farmers 	have moved to 
and the\rillaaes

the lands in the spring and returned to:5 d the winter in the village.
far;-mers 	 The new technology requires, at :heto rc.nain 	 least,at the lands longer in the autumn and preferably to.hrc-ho',:t the 	 rema.n year in order to carry out all of the needed taskscrop productiun. 	 related toIn the Kanye study reaqonsla.e emphasized the 	

given for returning to the vil­lack of schools, clinics and
as various shops at the lands, as well
social obligations in the villages.
by the 	 Similar responses werefarmers interviewed for this project review, 	

given 
It seemsthere are important reasons 	 clear that

for farmers to leave 	the lands for a portion

of the year.
 

7) Water Availability -source o ,waterat the 	 The most imortantlands is small, privately owned dams.a:ter harvest and 	 In the autunn.throughout the winter this source is dry. To suggest autun
]vor that farmers remain at the lands the entire year raises theous .oo ler.. 	 seri­finding reliableaddressed the 	 sources of water, Unlessnew technology has little chance this problem isof being adopted. 

8). StorageandMarketssold and there are clear 	
- Little sorghun is presentlyindications that farmers aim
for their subsistence at producing sufficient
and little more (if substantial surplusesyear the following 	 are grown in oneyear farmers typically grow lessthe amount 	 they attempt to growneeded for family consumption).

produced, a 	
If surplus sorghum is to benecessary condition is a reliable market (presently non-existent)

and adeauate storage, 

9) Compression of Soil Durin- Fallowol,.i 	 - Autumnand winter fallow require that cattle:he 	 be kept off the plowed land duringtot avoid compression of the soil. This requires fencing theson.e:hing which only 	a land,small percentage of farmers presently do, 

10) Risksof Adopting the Complete Technological
Packaae - There iso. 	 r.sk assumed by a 

a trade-off between the levelfarmer in adopting the new technolog-receive in increased 	output. and what he mightIf a farmer werepresent practices, e, g. 
to make but one change in hischange the'date of plowing, he would rninimizerisks but his possible increase in 	 his

output would be relatively small, As he 



adopts more of the proposed "package", i. e., additional equipment, theapp'ication of fertilizer, remaining on the lands the entire year, his riskincreases as does his po'sible return. The types of problems summarizedin ite.s 1-9 above represent some of the risks which the farmer will haveto assume if he uses the new technology. For any hope of large numbersoC'. ow incomne farmers adopting it, these problems -- risks -- must bernrn i:ize d. 

d. SUestions for Overcoming Potential Problems 

1) Labor - The demand for labor could bereduced by abandoring thinning altogether0 Such would be possible anda reasonable plant population still maintained if a simple planter could bedv.sed 'several simplified planting devices are presently being tested byt-e MO' -- using tubes through which seeds are dropped, using emptybeer cans). Likevise, alternative methods of weeding which fall short 
of using high cost cultivators could reduce labor time needed in this opera­tior, e.g. , utilizing a small blade attached to the plow. Simple, low riskalternatives ;,.re necessary if low income farmers are to be reached. 

2) 
 Timing ofthe System - If a farmer wereautumn plow only toa small 
second, etc,, 

part of his lands the first year, a bit more theit would be possible to minimize the increased demand for-is la::or a: that time. Each year, as landthe area he plows in and area 
-uneJ-,-." increases, the requiring harvesting labor at that time decreases.There'ort, the change in the plowing-harvesting pattern can be made with­out crtcating excessive strains on labor and oxen, 

3) Oxen Sharing and Water Availability if-far-ners had some assurance that their cattle would remain str,,g during
autumn plowing the risk of lending would be reduced. One principal fac:or
rela.te. 
to this isprovision of adequate water. Likewise, the availability of
water isnecessary (though likely not sufficient) requirement to encourage
.armrs
to remain on their lands later into the autumn than has historically
beer the case. Borehole drilling should be a component of a program to en­courage changes indry land farming practices. 

4) Equipment - The greater the degree of sophis­tication of equipment introduced and the higher the investment required, thegreater are the risks that farmers will be required to take. Iflarge numbers0: snall farmers are to adopt the technology simple, low cost changes incurrent equipment need to be the focus, e. g. , simple planting ,evices anda blade attachment to the plow fQr weeding (as suggested above). 

5) Movement Between the Lands and Villages - In 
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:he Kanye study 20% of the respondents 

.. jr 
gave lack of physical facilities asa re. on or not remaining on the lands throughout the year.prov"s~on o: Again,such facilities would not be sufficient to keepon t.-e !ands, but it is likely a necess'ary condition, 

a high percentage 
Social obligations woulds:', exiSt in the villages, but as more and more stayed on the lands over:Ln~ such obligations may well be fulfilled without returning to the villages..he MOA is examining what would be feasible re developing a greater inira­sIruc:ure, e, g, service centers, in the lands areas, 

6) Storage and Markets - The extension of on­.arn- ~oa' echnologywill be part of the proposed AID-assisted project.C4 cre! rnar.:N-un board, largely latent to date, 
A 

prt:-i is receiving considerablere tzo cstablish stores and buying agents throughout the cointry. Con­t.:.u-c pressure, along with assistance in storage construction, is necessary, 

7) Compression of Soil During Fallowis es-ertial -" Fencingfor *he winter fallow system to be effective. Low cost fencingwlocalmaerials (as is currently done by some) must be one component

0" t-e new technology.
 

8) Minimizing Risk -the components If risk is to be minimizedof the proposed technology need to be adapted to the localenv.ronrrent social and economic -- of the farmer, A systematic attemptto do this is be, carried out through the integrated Farming Pilot Projectof .1. A, Soon this project will test alternative technologies for dry landfarm.ing among 387 farmi families in an. area just south of Gaborone. 

To summarize, there remainwhit-. must several constraintsbe dealt with before the new crop systems are fully acceptableto sm.all farrncrs. 
e,:or:s wi. 

Over the next few years, research and experimentalconinue to address these. Some suggestions for overcoming:hcem are 'radv given above, and it is
period, felt that by the end of the projectadequate solutions will have been found for each. They are not in­su~r.-"able; and the Crop Division will play a significant role in guidingand coordinating activities to overcome them,
 

2, Beneficiaries
 

as Characteristics 

The intended beneficiariesaffected by this project that will ultimately beare Botswana's resource-poor small farmers whotoi against formidable odds each year to satisfy their subsistence needs, 
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Ninety percent of the rural population in Botswana live in the rural sectorand farr holdings number about 65, 000,. ninety percent of which have lessthan 10 hectares of land. This land is very arid and is subjected to drought
an avc ra e o;"seven years out of ten. 
 Due to these Sahelian conditions, itis es:in--ated :hat no more than 30% of the country's farms are able to satisfy
subsisternce needs in a-typical year. 

Cattle ownership is another significant characteristicof the target group. The traditional cropping system requires a herd of atleast 20 animals to provide sufficient traction to manage even 10 hectares ofland gi:ven the soil conditions which prevail at the present plowing time.v.ever, 30% of the land holders own .p cattle and almost one-half of allholders have :ewer than 10 animals, An agriculture survey in 1971/72 in­dicated t.at ha-.lf of the farmers planting sorghum produced only 19% of thecrop, and 90% of these farmers employed cattle-drawn plows, 

b. Role of Women 

Still another interesting characteristic of the intendedbeneficiaries is the fact that a large proportion are women., Women play animportant role in a wide range of farm activities in Botswana, As describedabove, they are responsible for carrying out many of the cropping operations,in a recent sample of over 2, 000 households in rural areas, it was found that42C- of :hose had no resident male head of family (27% were headed by widowsor spinsters, the balance were households where the male was away working). 

c, Basis for Selection 

This group of resource-poor farmers -- those withless than 10 hectares of land and less than the minimum number of cattle topr:vce :ecessary traction power -- has been asselected the intended bene­.ciaries not only because they represent that segment of the population theCon.ress has mandated we direct our assistance, but because it is a nationalob.ectivL of the GOB to promote social justice and reduce the widening gapDe~ween, rural and urban incomes, By establishing a Crop Division whichwill ui:':-.ate'y develop a more productive crop system acceptable to thesn-all .armer, these objectives will be met, 

d, How and When Small Farmers WillBenefit 

The extent to which small farmers can benefit fromthe technology being developed is indicated in the farm budget discussionof the Economic Analysis. It is likely that these benefits will not beginuntil towards the end of the project period and beyond. This is due to the 
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fact that the project is essentially an institution-buildingmate 	goal -- development of 

one with the ulti­a more productive crop 	system acceptable tosmall farmers - being reached in the third or fourth year* Thereafter therae of spread e'ffect will be largely influenced by the efforts of the extensionpersonnel. When 	farmers become aware of the 	ease with which the new 
te ch-.nology can be adopted,
v'cved, the 	

and the fact that no major extra costs arerate 	 in­of spread will accelerate. 

e, Beneficiary Participation in Project Formulation 

formulation 	
The target group has been actively involved in theof the 	project. Interviews with 	farmers participating in theFood 	for Z-rrning experiment discussed abovest'i" exist in 'he new 	

revealed that constraintstechnology being developed by the U. K..). 	 team. (seePar- T hese findings, in fact,

of the syste., premature 

suggest that early emphasis on diffusion
was and led the project design teampro.ec: as 	 to recast thebasically an institution-building one,'i . the 	 Periodical interviewing andintended beneficiaries will be an integral feature of the pro­ject to insure that the crop system being developed will meet the small

far.er's needs.
 

3. 	 Conclusions
 

It may be concluded from the
tended 	beneficiaries above analysis that the in­will utilize and benefit from the project without undued'-culty. Again, constraints have been identified but it is felt that solutionsare available to overcome or minimize them, 

The beneficiaries' awareness of the 	need for change isevidenced b,:- their participation in earlier trials of the systems and theirvaluable evaluations of the same, The participation of 387 farm familiesin t.e Integrated Farming Pilot Project mentioned above attests to their
continuing interests. 

The question o whether project outputs will lead to theproject's twofold, purpose a's a 	result of an initial positive social impact isawkward to answer, Because of the institution-buildingthere 	will not be nature of the project,a direct social impact on ever, 	 the ultimate beneficiaries, -low­since 	support of the U, K, 
pose, 	

team's crop research is a subordinate pur­and development and acceptance of improved cropproject goal, consideration 	 systems is themust be given to the social 	impact these newsystems will have, 

As discussed above, trial 	systems have been introduced 
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and consecuently have already had an "initial impact". A follow-up surveyon :his :n.pac: by the design team's rural sociologist indicated that a strong
e.-r.phasis on extending the current systems was premature and needed fur­ther deve',t:Drne:-t, For this reason the project is primarily an institution­
......:,:.e e at the same time continuing efforts are being made to 

er.a:c C'ct:cccptability of the new systems. 

Therefore, in terms of the institutional aspect of the pro­ject there will he no social impact. But in terms of the project's secondarypur:,ose and -oal, the output will overcome and minimize those constraints 
alreadcy identified. Through demonstrations, and spread effects, a positiven:-..ct will be rnade and both the purpose and ultimate goal will be accom­
plished. 
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B. 	 Technical Analysis 

1. 	 Technology 

The Social Analysis provides a description of the traditionalcr ,p:.ng syste.m., probleMs associated with it, ahd suggestions to minimizether-, E.'.'or:s of the U. K. Research Team 	to develop an improved dry landr-	 .- technology are described in the background section of Part 11. Theseef."or's wil be cor.e.z=ented by the Crop Division primarily through the CropScree:._n. 0-ficer. Another area 	in which che division will have a significanttecr.:cal input -s the post harvest technology. Consultants will (1) assist in
exte.ding an 
on-farm storage technology devised earlier by a British storagespec'alis: and k2) participate in the development of an appropriate milling

techrology for Botswana.
 

A summary of the findings and proposals of the projectdes:.-, team's agronomist are presented below. The cereal technician's-n.d'.. r-,ard: storage and milling are then discussed. The analysiscOnc.-.cIs w':h appraisalan of the 	suitability of the technology, a technicalcost.'design.ysis, and an 	environmental impact statement. 

2. Agrono.nist's Findings and Recommendations 

a. 	 Major CroDs 

Except for maize meal found in the cities, sorghumis the 	pr-I-nary food cereal in most 	of the country. It also plays an importantrole 	:.:. the: local production of beer (home brew). The second most importantcro?, 	 mai.ze:, is largely grown in the southeast corner of Botswana where
a...:s n-..s. favorable. Millet is 
 also 	raised but prirnarily in the drier .. or':,..st r,.ior. ,here it is the preferred staple cereal. The major pulsecr ee iu'.-e. crop is cov peas. They are an important component of theE'et -nd represent a small but significant cash crop 	for small farmers. 

b. 	 Natural Constraints 

1) Drought - The primary natural constraint tocrop production in Botswana is drought. Average yields of the major cerealshave been low in good years, 400 Kg. /ha. and far less or down to 50 Kg. iha.in bad 	years. Crop production totals also have a wide 	range of almost tenfold.roV. dry to wet years. An analysis of rainfall records for four major pro­duci:.g areas over the past 13 years indicates the following: (1) variations inrar,.f; fror- under 8 inches in bad years up to 40 inches in good, (2) length 



-- 

31.
 
of e" ctIve rainfall ranging from two months to seven months, and (3)"- e-ect'vc rainfall stason varying from less than two weeks in 

gaps?. 
some years
:o over a month in others.
 

2) Weeds - These consist of both broadleaf andgrassy ty..pes and are devastating in the moisture loss they causeo! harves: on from t'e :imethrough until planting. Weed control experiments outside Ga"oroneshow :hat yiLIds of sorghurm grain can be increased from 400 to 700 Kg. /ha.simply through weed control after seeding. 

3) Birds - The two worst species in Botswana arethe Quelea and the Laughing Dove, These.,pan be devastating on sorghurr and."-c.:p.s. Botswana although maize is more resistant. This resista::ceh_s e:: cd several farmers to grow more maize. However, in dry yearsh~"aize :-:av die, and the relative drought-resistance of sorghum and .r-..iet
becornc s "nvaluable. 

so-"..h u- es-, 
4) Insects - The yellow sorghum aphid is the worst
but the bollorm i. 
 also severe, on sorghum as well as onmaize, rr.ilet,and cowpea. The chilo stalk borer, sorghum midge, and maize p-id

art: o"ner t-u.esome pests. Studies on the extent of field losses to eac- of'..ese are necessary along with monitoring the populations of these and new 
pes:s, 

5) Diseases - Diseases are less severe thect.-e. .' oncros ".n Botswana than in the more humid areas of" the world.tht"vss, the major crops Never-"
should be observed for disease incidence and damagesince the Dresent situation may change. 

6) Soil Fertility - Most soils are . nhosphorus very deficientand nitrogen although potash is sufficient, Some phosphorusm a.- necessarv to grow any crop but is certainly required for legur.es. 
Leu--n. grown in rotation can held supply the nitrogen,tn*"-..4 - '.u A GOB extension anccation entitled "Growing Crops in BotswanaDrvi'and .. "-" - New Methods ofis highly recommended reading for findings regardingrotations as well as timeliness and waste 

crop
of land and labor considerations. 

c, Man-Induced Limitations TillaeandSFedinuMehods 

Because of the long dry season and hard soils,farmer has traditionally waited until thespring (November-December) to till andseed his field, By this time the soil is wet and the oxenstrength. However, have regained theirthis waiting wastes much rain in the spring .nd increasesthe risk of immature crops when the rains cease in the fall (April-Mav). 

http:legur.es
lfiore
Rectangle



32.
 

In 1969 the British Dry Land Farming Research Team
began 	research to develop the post harvest. "system" described in the Social 
Analysis. The system is technically good and refinements are now being worked 
on in Phase 1! of the project. Experiments to date show yields of 3,415 Kg. /ha. 
,or sorghun-, 3, 864 Kg. /ha. for maize, from zero to 5,040 Kg. /ha. for millet,
and 1. 388 Kg. 'ha. for copea. Current estimates are that farm yields of 
3,000 K". ,' --a under better conditions and 1, 500 Kg. /ha. undei- poor condi­
tions are "feasible". These are potential yields when input factors are co­
orcl~.ated. The problem remains to get a practical economic level of inputs

l.at :arm.ers can and want to manage, 

d. 	 Prooosals 

In addition to the "system" or factors outlined by the
Dry Land Farming Research Team, others are needed as follows: 

1) Better seedling vigor to allow qu
stronger emergence; 

icker and 

2) Better leaf canopy to shade out w
and reduce heat and evaporation; 

eed competition' 

3) Improved drought resistance per 
development of varieties with 

se and use/ 

a) 	 More extensive and efficient root system.s; 

b) 	 Waxy bloom on the leaves and stems; 

c) 	 Ability to close leaf openings on stomata 
and go dormant when moisture is deficient, 
and to recover and grow again when moisture 
is again supplied; 

4) 	 Soil fertility information other than the need for 
phosphorus and nitrogen is a missing element, 
Micro-nutrients such as zinc, sulphur, and 
others are needed on some soils but more inves­
tigations are needed; 

5) 	 Research officers should continue to be locateid 
in Gaborone but tests should be packaged, planned, 
and distributed to trained cooperators at other 
locations, After two or three years, big "splashy"
demonstrations of varieties and systems that really
work 	should be planned for each of the areas. 
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6) 	 The labor involved in effective weeding has
apparently stopped effective weed 	control todate. It is suggested that less land be worked,
weeds be really controlled, and the land be kept
fallow in between crops, The good star.ds pro­duced through employing this work-saving tech­
nique should be. effectively demonstrated. 

7) Effective control and other programs must be 
introduced as fast as they become available to
reduce the losses to birds. 

8) 	 The relative place of each crop should'be con­
stantly assessed and retested. Late plantings
and drier years would appear definitely-to putmore 	priority on sorghum, millet, and cowpeas
in that order as the season progresses. 

3, Storage 

The on-farm storage technology iscona-ned In a "Handbook already available and
 
c.ai st working 

of Crop Storage" prepared by a British grain spe­in Eotswana from 1968-70 under the auspices of the Freedom. :-:uner :rozram. The project design team's post-harvest specialist:o-d :-.e tech-nology to be both sound and appropriate for the needs of thesr".a, 	 .a r:ne r s, 

4. 	 MillinQ 

Development of an appropriate milling technology will playr.. .orlan: role in improving the marketing of sorghum in Botswana.-a. avaii ..ity, convenience, 	 Due 
o sor,-.'-.a 	

and low price of maize meal, consumptionpractically disappeared in the urban areas, However, 90% of.. ... s til live in the rural sector where sorghum is the primarycetea! i."s niihed in the traditional mortarza:'o. a'-d th. 	 and pestle manner, As urbani­rrarke'.in:'distribution 
.nmre 	 system improves, though, it becomestat 

reverse 
thc.r:an:an appropriate milling technology be developed to 

t 

or 

e 

a: "east retard the trend towards maize meal consumption. The findings ofdesign *earn's cereal technician are discussed below, 

Two distinct types of milling for sorghum,or use 	 may be consideredin Botswana: high-extraction and refined product milling. 

a* 	 Hieh-Extraction Milling 

This method is simple and requires simple equipment. 
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Only the pericarp (fibrous outer tissues of the kernel) is removed In an abra­sive mill and the decorticated kernel reduced to any desired particle size
(flour. meal, etc. ) in 
 a hammer mill (alternates may be considered). 

The product from high-extraction milling will not havea shelf life adequate for it 
(suc:h s stiftd maize meal). 

to be used as a replacement for a refined product
However, a small scale milling operation serv­-.g a small area would not require such extended shelf life. 

There are numerous advantages to high-extractionmilling. As indicated from its name, the quantity of product will be greater,about 9o -r.contrast to perhaps 75% for a, refined product.the nutritional value of the product will be greater because all 
At 

that 
the 

is 
same time, 

fron t-e ! rain is removedthe pericarp which is high in fibre. The germ and aleuroneare retained on the kernel and milled into the flour,whIch increas.s the calories, and the protein of both the 
The germ contains fat,
 

are germ and aleurone
o:" hig-er quality than the balance of the grain. The higher yield andhigher cuality are important considerations toward increasing food supplies
and combatting malnutrition.
 

As envisioned for Botswana, small local mills willbe installed near strategic reserve storage facilities and serve a small localarea so that a 
product of limited shelf life will suffice, The advantages of
such dispersed small-scale milling are the short hauls to and from the mill
and the reduction of packaging 
costs because delivery would be from bulkthe consumer's container. intoProduction would be readily geared to demand,. 

The Director of the Botswana Agricultural MarketingBoard (BA.Ml[) has recently negotiated with the International DevelopmentResearch Center (IDRC) to install and test simplified equipment for village­level milling at Pitsane, If an acceptable 
and marketable product is produced,the IDRC mill will serve as a prototype for the introduction of milling facili­ties at village locations,
 

Equipment recommended by IDRC includesabrasive disc mill and a a "Hill""Micronizer" 
with flinty grain, 

mill, I This method requires a sorghumpreferably white, 
not have 

It can have a colored pericarp but it mustan inner integument. Sorghums meeting these requirements are com­monly grown in BQtswana al6ng with other types. 

b. Refined Product Milling 

To mill a flour or meal from sorghum similar to themaize product which is being sold in the urban areas, a more elaborate millthan that described above is required to assure a comparable product with 
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adequate shelf life. Due to the higher price of sorghum (see Economic
 
Analysis), it does not seem feasible at this time to consider large scale
 
milling of a refined sorghum product, packaged and distributed as maize
 
meal is. Nevertheless, refined milling will be explored by IDRC when it
 
begins its milling study, and should the situation change to bring price
 
equality between sorghum and maize, or should the GOB decide it is in the
 
interest of self-sufficiency, refined milling will certainly be considered.
 

5. Appropriateness of Project/Technology
 

The basis for creating the Crop Division and supporting
 
the Dryland Farming Technology is well established. Food self-sufficiency
 
has become an aim of national policy in Botswana and the crop production
 

project will be the government's major instrument to promote increased
 
production.
 

The technology under development is well suited considering
 

the environmental conditions that exist in Botswana. The findings of the
 
design team's agronomist show that the dry land farming "system" being
 
developed by the British is technically good. But in addition, other factors
 
(see proposals above) are suggested that might be added to round out a more
 
complete program. Successful experiments already undertaken by the U.K. team
 
also attest to the appropriateness of the technology.
 

Finally, the suitability of the project is evidenced by the
 

host government's support. The MOA has already established permanent
 
positions for the division so that it will be maintained after the USAID
 
technicians are gone.
 

6. Implications of Technology
 

Employment effects and the suitability of the technology
 

for use and replication/diffusion are treated in the Social Analysis.
 

7. Environmental Examination
 

As the project at this stage is primarily an institution­

building one, it does not constitute a major action significantly affecting
 
the physical environment. But since the ultimate goal is to deliver an
 
improved crop system, an analysis of the environmental implications asso­
ciated with the technology being developed is in order.
 

It is felt that the new practices in crop production now
 
envisioned will have few if any negative effects on the environment. If
 

the new tillage methods are adopted, soil would be more resistant to both
 

wind and water erosion. Pesticides will be procured in accordance with
 
AID Pesticide Regulations.
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8. Technical Cost/Design Analysis
 

a. 
Technical Description
 

As described in Part I, the project is primarily an
institution-building one designed to fill the key positions with MOA's
recently created Crop Division. 
This unit will coordinate all crop-related
activities so that an integrated general production program can be developed
and implemented. The secondary purpose of the project is to support the
continuing research efforts of the U.K. team to develop new dry land farming
systems. 
 These focus on variety screening and the testing and trials of
varieties under different micro-environment conditions. 
USAID will also
assist the Botswana Agricultural Marketing Board (BAMB) by financing the
construction of storage facilities. 
Other important technical inputs by
other donors include the extension of an on-farm storage technology devised
under an earlier World Food Program project and the development of an
appropriate milling technology for sorghum.
 

b. Cost Estimate
 

The USAID-supported project described above is esti­mated at a total cost of $1,742,000. 
An itemized breakdown of these costs
and explanatory notes are presented in Annex VI, A.
 

c. Technical Design
 

Considering the suitability of the project in terms
of time and place (discussed above), and the goal and purposes for which
it is devised, the technical design is felt to be reasonable and adequately
planned. 
Likewise, the cost estimates have received vigorous examination
and are considered reasonably firm.
 

d. Facilities
 

A detailed review of the preliminary plans and cost
data confirms that (1) planning is adequate to define the final product and
(2) a reasonably firm estimate of the project costs under construction con­ditions in Botswana has been made. 
The project meets the requirements of
Section 611(a) of the Foreign Assistance Act of 1961, 
as amended.
 

9. Summary Conclusion
 

The design team's findings concerning dry land farming,
storage, and milling indicate that work done to date and that envisioned
for the near future is technically sound. However, a number of areas were
identified where more emphasis should be placed and the Crop Division will
play an important role in addressing these.
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C. Financial Analysis and Plan 

1, The purpose of this .section is to determine the adequacy 
and firmness of the financial plan and the overall financial soundness of the
p'~ A summary of total project funding Iased on detailed cost estimates 
presente n Aninex IV ii shown below, The sources and uses of these funds 
are a Layz,:d -e4----TableIV) and measured against project outputs (Table V).
The section concludes with an assessment of the GOB capability to fund the
Crc.rp Divisiun's recurrent expenditures after the project is scheduled to end, 

2,. Funding Summary 

Table ITl 

Botswana Crop Production Activities 
FY 1976 - 80 

(000 Us$) 

Foreign 
Donor Exchange 

Local 
Currency,, Total 

Percent 

of Total 

USAID $1,401 $ 341 $1,742 35% 
GOB -- 1,717 1,717 35% 
UK 621 765 1,386 28%

*UN 8Z . 82 2% 

TOTAL $2, 104 $2,823 .$4,927 100% 

Although not a joint project with the U. K. and UNDP, the object­
ives and goals of their crop-related programs are the same as 
USA:D's, For this reason, funding of their projects is. considered 
in this section to present a total, more comprehensive analysis of 
all financial resources devoted to crop production activities. 

3. Cost Estimates 

Detailed cost estimates broken down by donor type of 
fina:cing are included as Annex VI. A. Accompanying explanatory notes 
s.ow how these were derivudo Other supporting documents are also available
including house plans, a technical description of the storage warehouses, and
project papers describing other donor crop-related programs. 
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4. Sources and Uses of Funds 

Table III indicates the relative significance of each majorprograrm 
.s 

element in terms of costs and who will be financing them, A column
t.!so included to show the distribution of costs within the AID component
itse-f, in both the AID portion and the total funding scheme,a::ce represents 	 technical assist­

•r.o: 
about 	half of the inputs. Training (13%) follows as-..-	 the nextic;-:t eernent in the AID component, whereasis 	 general services (22' )sucr:.d in order of total financing. The latter is fundedthe COD and U. K. 	 for the most part byin support of the U. S. and U. K. projects respectively.odi:ies, budget support, 	 Com­and assistance to the Marketing Board account for
the balance of resources.
 

51 AID Obligations and Expenditures by Fiscal Year 

Annex VI. B, provides a "Financial Summary of AID Obli­gations by fiscal year", A similar presentation on an expenditure basis isincluded a s Annex VI. C. Funding is timed to meet the sequence of events 
pror .mn..edin
for t.r.-

the Planned Ferformanca Tracking Chart (Annex ILl).evel of obligatios for technicians in ExceptFY 78, cost items areally ob'igated on a 	 gener­declining scale reflecting the phasing out of AID inputs
GO? ;a:ocatlons increase 
 as
to ultimately fully support the Crop Division. 

6. Costing of Project Outputs/Inputs 

In Table V project outputs are measuredThe :'ioures 	 against total input's.show that financial resources are 	 toward achiev­properly allocateding the project purpose with 91% of total funding supporting the institution­buldir. (53c) and research activities (38%) of the project. 

7. Adequacy and Assurance of Meeting Recurrent Cost 

As noted in the Technical Analysis,in A:-ex VI. are 	 the cost estimates showiA, felt to be reasonable and adequately planned,d"sr 	 Affer AID's.ents to the project are scheduled to end, thec. 	 i.o.,'s activities. MOA will fully fund theAt that time major costs will be those for salaries, im­plementarion of crop production programs, and general services. 

bility. 
The 	MOA has already begun to prepare for this responsi-Although presently funded at only nominal rates, budgeted positionsfor the division's technicians have already been established. if acceptablethe GO3 	 toat the ti.m.e the ProAg is prepared, it will be proposed that the GOISpay the basic salaries for these positions in FY

However, 1977 and during project life,instead of such salaries being paid directly to the AID-supportedstaff, this local currency will be deposited into a Trust Fund. 



Table IV 

-Summary Cost Estirrjat, and Financial rla 1 / 

Butswana Crop Production Activities2/ 
(Uss 000) 

FHost Country 3/ 

AID 	 Cost to UK/UN- Total 

SOURCE 	 Project 1AID Project 

FX LC Total% FX LC FX LC $ 0 
a .. 	 I a 

USE: 	 a 

o A. 	 Staff and Consultants '987 987 57% 763 404: 25 2, 179 44% 
Cq 	 B General Services 

Support 72: 72 4% 515 477: 1,064 22% 
C. 	 Commodities 120 : 120 7% 207: 240 567 1-% 
D. 	 Budget Supporta 

(Crop Division) 95 95 5% 240 3351 7% 
E. 	 Training 222 :--- .-2-.-1-i3% : 62 28- 6% 
F. 	 Ma rk,,t Boa tid 18 120 138 8% 82 220 4%G. 	 Inflation Factor a 20 20 137 157 3%U1. 	 Contingency 5,4 34. 88 5a 10 z! 121 % 

.. . . . . . . " . .. . a a 7. 121' _ . _I__a_ . - 2t7 1, 2% 
1.alI-101 3 1 , 74 10 -- , 80 2 4 9-11 0 

1/ li.,s.d on €:stinvatvs plr,.i;jrt.l P",:brtiary 1976 by OSA':t C I,'RF.DSO.
 
. / Assi aiact itot,'d i! iii ov,.rall stipp ,rt of Crop P rodt'lilo go;al:j.
 
.I/ All 11K assistance except UN cntriiutioi of $8. for \1. rkt B~oard.
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Table V 

Costing of Crop Production-Related Outputs/Inputsl
(In US$ or equivalent) 

Project Ou uts
 
_.ct nDuts No, I No. 2 No, 3 No, 4 TOTAL
 

AID Armroriated 1,010
iPe 346 222 164r c e:,.t0 1,74258% 20%0 13%/ 9%/ 100%/ 
.-:s. Country 1,501 148 68 .. 1,717

8710 
 9% 4% "" C-',:cd Kingdom 100% -- 1,386 
.1,386
 

:.ix 8 ci ~- -- :~o s -82
 

eTOtAL 2.593 1,880 290 164 4,927rcent) (535) (38%) 6%) 3%) (100%) 

1 Based on estimates prepared February 1976 by OSARAC/REDSO 
staf at Mbabane. kSee Annex VI, A.)

2/ Project outputs as follows:
 
No. I - Institutional capacity
 
N.*"2- Research Base
 
No. 3 -
 Traincd Technicians

No. 4 - Storage Facilities, 
 Botswana Agriculture Marketing Board. 

If agreeable to the GOB, this Trust Fund will be used to 
supp ort crop-related activities whichrepresentatives are jointly agreed upon by MOA/OSARACduring project life. 
."be 

In any event, project implementation willadversely a-fected in the aLsence of a Trust Fund arrangement although." acc;pz:ab u, such a system could facilitate operations. 

Funding of other recurrent expenditures by USAID will de­clir.e over the project period. However, at the same time, these decreasesScun...ensatecd by increases in GOB support such that by the end of theprojc:ct the MOA will be capable of funding all categories of recurrent expen­
ditures, 

8. Conclusion 

Based on the analyses set forth in this section, it is feltthat the financial plan is adequate and firm and that the project is financially
sour.d. 
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D, Economic Analysis
 

The Economic Analysis is divided into three sections.. These areconcerned with (1) macro-economic considerations, (2) cereal policies inBotsv.ana. and South Africa, and (3) farm management budgets. The macrodiscussior '. i:! present. a brief overview of the economy, identify key prob­en. arv:., and assess GOB development planning as it relates to the agri­cult ure sector and the crop pr6duction project. The policy se .&ion will be.co:.cernwd with national marketing and pricing policies of both .Botswana andthe Republic of South Africa. Concluding the analysis will be a presentation
of farm management budgets reflecting the benefits possible from using an
improved dry land farming technology. 

1. Macro-Economic Considerations 

a. The Economy - A Transformation 

From 1885 to 1966 Botswana was governed as theBritish Protectorate of Bechuanaland. During that period, traditional cattle­raising and subsistence cropping dominated economic activity, and economicprogress was relatively static. wasIn 1966 the nation transformed throughexplzitation of its mineral resources into one of rapid growth. From 1967/68 
to 197317", GD1P rose about 18 percent per annum in real terms while percapita income rose from about US $85 to US $225, 

Over the same period the agriculture sector's contri­bution to GDP fell from 46 percent to 30 percent while the mining sector's
i...e rose frorr 1 percent to 11 percent, The agricultural sector grew at
 
Fr annual rate of about 3 percent per annum in real terms compared topopulation growth rate aalso estimated at 3 percent, 

Instrumental to this growth was (1) investment duringthe period 1970-73 in a diamond mine and a copper-nickel mine totalling VS$35C n'.nio., more than double the coun-try's GDP in 1970 and (2) substan­a 
.i' increase in customs revenue resulting from renegotiation of the South.:."rican Customns Union Agreement in 1969. Revenues generated from the
 

'i:ningz 
 sector and Customs Agreement rose from 18 percent of recurrentbudget receipts in 1969 to 92% in 1975 (est.). 

But while on the surface this rapid growth seems im­
pressive, underneath there are problems: 

(1) Ar.tificial Growth - The recent surge of growthis artificial in that (1) the current engine of growth is the extraction of 



42.
irrepc.-.cabl. resources and (2)irr.?o0ted manpou.er and capital to manage its greatly expanded mineral and 

the nation has become heavily dependent ongoVer::rrent sectors. How 
sector is 

to generate. sustained growth in the non-mininga challeryge government planners must tackle in the years ahead. 

growth of '.8" from 
(2) Widening Income Gap190768 to 1973/74, - In contrast to realSec:or '.was the annual growth GDP . 3o rate in the ruralwider a,. 

The gap between urban and rural incomes has grownwider due in large part to the recent rapid development of the min­ing sector and ur*a:,zation, 

(3) Manpower - Botswanals requirements for
 
skilled :anpc~wer have grown far beyond the nation's capability
t ,m, A survcy in 1972 to supplyshowed that expatriates held 76% of both public and
p-i\'a:e jobs requiring a university degree.key technical Today,anc professional positions 

most of the government's
are filled by imp, rted skilled labor, 

* (4) Urbanizationthe townships quadrupled rising ­
at an 

From 1964 to 1974 migration toannual 
hVy ' .

rate At the same of 15%.
.ands ha.v*e been placed time,: 974/75, three times 

on the Central Government toas much in the as much was support thisru~ral sector spent in the -urban sector and halfiviv-n as was planned, The difference in standards of 
t-a: have developed between rural and urban 
areas 
must be broughtin:o 1:alance, more 

b, Recent Setbacks 

progress is now 
Aside from these basic difficultiesbeing retarded by other difficulties, the momentum ofthat put the In fact,economy into motion, the very factorsAgree.m..nt, mining development and theare now creating severe new Customsrestraints likely to moderate its growth, 

price- (1) MininQover the past year, 
Output Unce rtain - A 42% drop in copper
ti.,-- cc.per mine complex, 

costly technical adjust-.e nts in major equipment
dia-mond mine, long delays in negotiations for the opening of 
at

and a a secondgeneral lack of funding has caused plannersiuture years' growth prospects to reconsiderin this vital sector, Disappointing developments 
have already resulted in the mining sector's 1974 contribution to GNP beingvised downward from 21 re­to 11%, 

(2) Erosion of Customs Revenue BaseA-;rican Custom Union tax base has eroded in recent years because 

- The South 
specific rather than ad valorem leviesand have not areBotswana has been, receiving.revenues risen with import prices Whereasrevenue base, equivalen to about 20% of its customsthis take will soon fall tc about 14%,million an annual loss of about RIOor roughly 15% of total recurrenit budget receipts. 

http:manpou.er
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c, Economic Relationship to South Africa
 

Any discussion of Botswana's economy cannot be
made without reference to its relationship with the Republic of South Africa.
The .. r,-'.;ue problen-, noted above serves to highlight the closei1:11,'a.'.' :i,. :' \ eco­

rosa,,",jccr, 
hai with South Africa and the conflict of interusts tihaL
in ;-d 'ition to its membo.rship
,ffici,:il r,,:.cy is the 

in the Customs Union, Botswana'sSouth African Rand; 70% of its imports are fromSou.-,A..Ca:. dis:ributors: the largest single source of foreign investment 
",m .h R ,.'c; as many Batswana (7% of its population) find cashin Sut. Africa as em­do South Africans find indepe.ds hltavily Botswana;on the Republic's rail, air, and Botswanaand telecommunicatton services-or .:s ou'.ward communications" 

Though Botswana benefits inc'osv relaziorship, many respects from thisit often finds itself limited inavalZ..b.e policy instruments normallyto independent countries. In an effort to gain more independence.ro.ntary matters, inthe GOB will establish its ownculating its central bank and begin cir­o., currency, the Pula, in the:rade to 
fall of 1976. Other efforts are beingdiversify trade and production; development manpower,more resources and mobilizewithin Botswana. These decisions demonstratedes-" to take the country'sa more independent 

t.e s me 
stance in managing its economy. Yet, attIre, the GOB recognizes the advantages of its proximitymarket and is to a wealthyur.likely to make decisions that would jeopardize these. 

Another consideration which must not be overlookedBotswana's politicatl relationship with the Republic. is 
with ',.lack Africa in The GOB is closely alignedthis arena and should tensions innomic the area erupt, the eco­rationale of Botswana's economic relationship may become of secondary
importance. 

"d, GOB Development Planning 

In recent months,Developi-rent the GOB has reviewed its NationalPlan (NDP)I1, 1973-78 in light of the developments discussedabcv%, and are preparing a new NDP IV, 1976-81 to be more innew economic realities. The objectives of the plan are: 

tune with the 

1) Rapid economic growth 
2) Social justice
3) Economic independence 
4) Sustained production 

is 
To meet these objectives the government's-to rapidly obtain large strategyreturns 

dustries, and to invest the 
from mining and other viable modern in­revenues in education and training, in agriculture, 

http:Sou.-,A..Ca


43. a. 
in labor- intensive manufacturing activities, and in improving rural services". 

The objectives.cited allpolicies d,sig.ned to 
are commendable but oftenreach one objective may be inconsistent with those to- othcrs. 
The most obvious example of this in Botswana has beent'e fc.us on rapid growth.in recent years atU.question.ably, the sacrifice of social justice.growth has been impressive, but the poorer segments ofsoclet. have received very little, if any, direct benefits. Millions of randhave bc.en 
spent in the mining and urban sectors while development
rural in thes-ctor has remained almost static. GOB planners now recognizethe objective of growth must be balanced against other national targets. 

that 

According
the.e.r.phasis of planning 

to the Senior Planning Officer of the GOB,
over the next few years will be directed more
reciucing towardsthe wideni: g income gap between the urban and rural areas and therIch1,ad )oor. Though it is recognized that investment in the rural sector wlln,: :r.axi:ni zu' returns in terms of growth, the GOB is prepared to acceptai:rega:e grovth lmverrates in return for a more equitable distribution of income. 

Other key elements of the GOB's development approachare the following: 

1) Benefits derived from the mode.rninves:ed in the non-mining sectors to create sector will bea more diversified economy capable
o:" £eI:-sustanig, rowth.
 

2) Due tod:ri:.~ t.e ittlcr half of the 8O's, 
an expected reduction in the growth ratethe government "establishment" will grow less-rrunt exoenditures will be gauged by growth in the n sector, 

non- mining etr
3) Government subsidization of the urban sector willbe discouracd. Such investment in the urban sector often eventually leadss ...
p.y an increase in consumption, to

Rather funds should be used moreively in the product­rural scctor where the potential for creating more employment is
a!o nigher. 

4) More economic independence will beincreasing educatio:nal sought byoutput tailored to the needs of the economy; limitinge :'.recruitc.-ert to only essential fields; diversifying production andtrade p-:tern.s; promoting agricultural and local enterprises; establishinga cer.:-al ba:.k; and mobilizing more resources within Botswana, 

C, Economic Prospects 

Having considered the present economicwell as the situation asGOB's future planning efforts, it appears likely that growth in the 

http:growth.in
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alf 0 tecond eve 1 be less dramatic t~an th 	 f 

•.t g .. g l p 	 bl reas atra r-te r - t 

scord~Duhafo h ee wib dtrt o 	 lsto st ta that dunming ecirs 
h:5':' on~ yI ggeatse of th fiaal difficies : ';¢' iarie utalso' 	 ­the result', 

o mer . :ireathling ivstment duin th c 'he~hlr-v 't :r - eac
 

a ih hci n a r c te~ t n e e tg a s. .
 " . thonrn ivesouc c a 	 e s r b wit t er~ ut as a rment intothe oanicr sector wti likely ,,Wt a. re t a 
thu t aOW(:. growthaggregate rate. The urban 	sector .villno doubt continue togrow"tr-t iac. n notto visibly as in recent years. In -short, the economy will 

"breathing spell" during which time the GO,ii a)?:rS::b~ionDcue dtistsrifutoionte"ret wis e asnd rebalanceshe on-dreiighctrsthe econoty in accordance with the priorLties and objectives it has 
.. rower:::.i.dndeprlorient. incthesagriculturensator 

set. 
will lIkl 	 impov de..it .

f. Conclusion 

i In view of this scenario, the economic environment
 
4 r c2. gin fora the nBotswana crop production project. With more
st e 	 r r,.eun income distribution theproject should receive highoove:n-.nnt priority. Successful implementation will also contribute towAards 

reac!nn two othe~r national objectives - - thos of economic indep jdence and­
u.s.tard roductioncIf self-sufficiency in cereal production is eventuallya -'.VL'd, the country will not be dependent on imports and will be assuredcf adequate suppliesa In terms of national development priorities and theeco}nic outlook, it appears that the project could not be offered at 	a morecportune 	time, 

. pCereal Policyin Botswanaand SouthAfrica 

National cereal and marketing policies are a major considera­cn t: aoer.%,setcoflpc(rdne t nc sion production. Sufficient rice ;nc, ,.... ist if -.he 	farmer is expected to produce beyond hisr:.n ct 
... 

storagu 	 ovn eds,and distribution system is required to insure that spl
n"Ce. :crsnntin terms of time and place,. and marketsc 	 must exist to maint Une: c iv,'e 	 dem!and. 

SThis section is concerned with these considerations as the,ra:olv to cereal olicy in Botswzna and South 	Africa. Due to the countries'
proxIMitv to each other and the rnagnitude of'difference in their economicstrencth, 	 the policies of on -are ,:ot always cmail ihtoeo hot-er. - sketch of production, c.wnsumption, and marketing patterns is pre­sentedI for 	each country below, areas of conflict arei'noted, and the implica­tions of these conflicts are assessed. 

a. Botswana 

1) 	 Production
 

aunnual cereal re iremen
-The 	 for the Republic<24 
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of Botswana is about 80, 000 tons. In a good year, the country is able to
produce 50, 000 tons. The balance is imported. Due to the lack of moisture,
sorghum is the traditional subsistence crop. However, substantial quantities
of maize are grown in the southeast where there is usually more rainfall,
 
n somc millet is grown in the drier northeastern part of the country.
 

Table" VI indicates the relative significance of these
grairs i. terms of hectarage planted, yields, and production. The past two 
years have -een exceptionally good due to better than average rainfall. As
shown, ..ize production reached record levels. Although some maize is

milled in 13 otswana to supply urban markets, a large part is exported to

South Africa. Comparatively little reachfs the rural areas.
 

The yearly grain harvest is largely a functior. 
r, n: T..e highe.r the moisture content in the soil, the higher the yield.
The historical pattern of rainfall shows that on the average seven years outof ter. are dry years, with one severe drought occurring about once every

decad,.. Thcrefore, production fluctuates erratically from year to year,
 

2) Consumption 

As already noted, sorghum is the traditional 
subs'stencc food grain in Botswana. However, since the early 60's there has 

.agrwi:.g shirt in consumption away from sorghum and towards maize.
The reasor.s for this change are urbanization, availability, convenience and 
pr-c . 

From 1964 to 1974 the urban population grew
from 20, 000 to 80, 000. As the urban sector grew so did the demand

for Maize meal. Urbanites find it convenient to buy this already processed 
- procuct from their local grocer rather than mill it themselves. Moreover,

the -rice is low as much of the meal is imported from South Africa where

maize ishighly subsidized. Local producers 
must offer maize at about the 
same low price; otherwise they would not find a market for their grain. 

Aside from convenience and price, the main 
reason for consumption of maize meal in the townships is simply availability.
Sorghum is only rmilled in the rural areas using the traditional mortar and
pestle technique. There is little demand for sorghum meal in South Africa,
and the Botswana mill at Lobatse cannot produce an acceptable product, 

3) The Botswana Agriculture Marketing Bard (BAMB) 

In 1974 the Government of Botswana (GOB) estab­
lished the Botswana Agriculture Marketing Board (BAMB) "to secure, for 
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-?ouchcrs an d consumers alike, a stable rfmrketf 

to. c .r,ire efficivnt and fair distribution the refthrobghout B tswnt atZ.re, in a'l thel circumstances, equitable, 
at phc

avoiding' any undue preference 
ora..arta.-e'. Therefore, this or anizatin basically determines GOB cereOric1n;" policies and is responsible for promnotingWirt .. n...... .Prior an effective m'arketingsysteto the establishment of the, Board, Botswana's 

narketing system for grains was a costly one.. In years of drought, prices were
hi.. s:.-piya a resilt of supply and demand, and grain had to be imported.
;n .ieidsrs t:. were good, farmers exported grain to South A-rica atlAw :J..ccs ... back:-,ght it several months later at higher prices to rcplenish

d:,... suoLichs. In effect, the farmer and consumer were payliig the SouthAicn 
--e 

dee!er storage fees equal to the difference between the selling andP. rc a p ri ce 

In good years, small farmers in the more remote'- re,'ons witnot access to export markets simply had to accept the low harvestprices. They often react by not planting as much the following year because
 
he si-npy did not have 
 an incentive to do so. 

Recognizing this plight of the grain producer,BAN! 3 wxs established to stabilize the market and offer the farmer a better
ST i-.%Board began functioning in the fall of 1974 at the close of perhaps 
...,s lr's: in the nation's history. Traders were paying only R2. 50 to
R3. 50 per 90 M.-bag..Most
of the purchases of the Board fromwere smaiiproducers: -40, were farmers with less than 10 bags to sell and 75% w.ere

:ro::" those With 30 bags or less. Had the Board started buying earlier inthe harvest, the General Manager felt BAMB could have bought three timesthe 6, 500 tons it purchased. 

4) Functions of BAMB 

BAMB serves to stabilize the markets in Botswanat .hroits Durchasing, selling, and storage activities. The Board buys grain
at p..rchasing points which have been established or will be established at sixC!oca~ions; five along the North-South rail line, and one at Maun in the north­"est The rail line facilities are at Pitsane, Gaborone, M apye, Palapye

.andFrancistown4
 

.. 
 .Prices are determined largely by prices in 
Souh *.rca- - in a typical year the Republic produces, 500, 000-,6,00So'ton sr-m whereas Botswana produces only 50, Botswanais a 

rstrictio n trade between the two countrie s. 1-f sorghum or maize is 
4 f.N. 
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of0, 14sr- t. ro :TIe : Iii ,rI 10u cu tIiu IIo rd44~ Is: t~l .4a t t 

P~~~~~~ dt .... th ,resiBosaa oth Afri.can prices, >less th isl" r 
e nhtocutms:.he-Board Is-sellin-pie:-o-, 

oor andCos IP ,, rolcasc priicces fr the zrs 197- 19 7idii91 an 5 tr. ;), vis, 

Storige: is another of the Board's functions.,+ Strr~gf.rtcilities in B~otswana are limited rnd tihere has been little effort for 
th-is ,,.,;.rntdue to the access to Soutlh African markets. Apart from 
s~ocs ow1ed
': " one nmill,+ there is nio commercial storage capacity in"....ed 
'+'"-""-:o;,r -rams. Eventually, facilities will be built by tlie B3oard at ec... ... +pr..+u points.

' + ' 
The Board plans to have a tota capacity of• sn44.4.i4s
n
t~. 41.
Ci.o'ai!'-, P1has6e I of its operations. neu 4prA -4,000-tonunit h7.s alreaidy

ec:n cz''~eeo t ]Pitsane and oneone ).t? other locations. of five 2,O00-ton units is almost completed 

Once these facilities are completed, BAMB
 

in.tends to enter expansion Phase II ,whereby five or six 1,O00-ton unfits %v'!l be 
in th neir Stsslce thus far include Kany, Mo, leolole,S vo,. .X.ocl,,uci, and Mma-dinare. These purchasing points should be par-

]+ 
r:,.- n0,w.,ci;,-l to smnall farmers wh']o do not have the." 


rneans to trannsport 
,:.t- g.,,,:: o the railroad depots. .M,6rieover,, tlhese laits are located in the "
 n.,t ",: -:.,.uma ion'cvtnter s and cania facilitateStcoeitcitc I Stoag grain dlistribution in t'irnesis an ifthe fuwi Ysther Boards 

;t+::++++;or:: +:+;->:!:+++?.,+grztins;i'+e'xp°EvenrinInhadditionually, to its purchasing,t +?++;++ fa+,+;c ilities; willf be buil s ellin:g, li n d , storage+h++++.mp+;+%eac #++'" pu,++<++rch?+,:%4 poits." by theBoard at4++:+in

... i ;;xlrn The+rBoard plans to have a total capacityof-- th o iii!sOC+;++",;'O',, of milling sorghum. Nogotia14.,+ +;++++,: :+,in++++ :s
-',: ;n; Ph I?of its:<op rains 4 OOtobvvn made with the International Development Researchni asar• eun+ c : Center"".. ...i :!DR) mnnee :' ,;ssombhle"+++a+t++Pitana andon o t. isimple prototypefve2,OO-tnmill inPitsane.nis's+lmstcoplteShiould the project 

prove. s-.ccessful, the Board v.ill encourage local entrepeursto operate +
11 4-nier-i'4tlp.c ,ain population areas. 

ahdIn lroducerprospare encoUraginth. markets forv-aore
aresu:lt ofthrnaItisihoped that by (.). a ni o the .... 
f (2)a ... "rklris grain andt a st tblshe. aA rio p c s, l ess t e t o 

.mc93.lnt otsana.e.sg tiehs are... errctC.....t+ ~ ...stabilizeted..dTeBoardether.d to tei acc.ss.to.So...African as been nmarEt eedrtsfoApArt ro +te 

c., ...e by onemill, there+++is+'no storagcommerc:ial++!+ capacityin 

http:acc.ss.to.So
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future demand is likely to develop in the following areas:
 

a) Urban sector demand may be generated should
 
a sorghum meal comparable in price and quality with maize meal be produced.
 

b) The beer plant now under construction outside
 
Gaborone will likely purchase sorghum for malting.
 

c) There is a very high potential for the use of
 

sorghum as a feed grain in Botswana. Only recently has there been interest,
 
but feedlot feeding has already started.
 

d) The breweries in South Africa offer an export
 
market which may take on added significance when Botswana introduces its
 
own currency, the Pula, and starts building up foreign exchange reserves.
 

Thus the potential demand for sorghum in
 

Botswana appears almost unlimited. Hopefully, through improved production
 
technologies and an improved marketing system, the small farmer will be
 
able to supply these markets in the not too distant future. The problems
 
of quantifying and projecting the demand for major crops will be addressed
 
by consultants provided in this project.
 

Consideration will now turn to South African
 

cereal policies.
 

b. South Africa
 

1) Production
 

In contrast to Botswana's average annual sorghum
 

production of 30,000 - 50,000 tons, the Republic of South Africa produces
 

about 500,000 - 600,000 tons. The differences in maize output is still
 
much more pronounced due to the more suitable climatic conditions that
 
exist in the Republic. A good year will produce only aobut 40,000 ­

50,000 tons of maize in Botswana, whereas the annual output in South
 
Africa is between 9 and 11 million tons. Production is again largely a
 
function of rainfall, but even in a relatively dry year South Africa can
 

produce enough to feed its population. Because of this great magnitude
 
of differences in grain production, cereal policies in South Africa
 
heavily influence those in Botswana. The problems that this presents to
 
Botswana are discussed in the concluding paragraphs.
 

2) Consumption
 

a) Sorghum - While sor:ghum is a major subsistence
 

food crop in Botswana, it plays a comparatively insignificant
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role in Sour. .rica where the main staple is maize. Sorghum is'I used pri­, mixino in stock feeds, and is ex'?orted whex" The there is a.nsu-p:s. igares in Tables VII and IX illustrat, the utilization patterno: ,or-hum in a typical year. 

So..uil Africa and b) Maize ­consumers Maize is the primary staple in:L~~ , ric.,rn Maize Board. 
enjoy low prices through the operations oIt is also used asS........ €s ar exported each 

a feed grain and large
year.yc:,r 16 The pattern of utilization in:'d!'d in Table IX. a typicalThere is a.o:..-" n.;i., and tCowardb 
trend away from human consump.rice and potatoes as incomes.4" .. r,.-in a rise, but naize
major grain product due to alternative uses and 
attract-S e r n:a ional price s. 

3) South African Maize Board 

-. "."can .fa,-,c Board are 
a) General - The functicns of the Southbasically identical to those of the b-.ard in Iotswana,ac- season it buys and sells grain at predetermined floor and release prices,anc ;enerally serves t,) facilitate marketing and storage of food grains. 

" P.er In the case of maize,and aln*ost completely controls the rnarketing
the Board is the sole
 .. ,a.:a.. cc.:-ra1','el\. little sorghw-n 

functions. On the other
is bought by the Boardo:cr a price more as traders usuallyattractive than that paid by the Board, 

is b) P'ricethe country's main staple and for this 
Policy - As already noted,reason maizeh-in' . prices earned from exports enable the Board 

it 
to 
is highly subsidizvd. The
 

floor prices. support the
Sorghum prices, low domesticonsorghum is 
the other hand, are not subsidized,used in beer production, Whenit also must pay aAfrican floor and release prices 

malting levy. South
 are 
shown in Table VII. 

4) Surnr, aryand Conclusions 

a.nd consumption between In comparing the patterns of c'.real productionthe two countries, one readily finds a conflict of'.erests wi:en it•. isterms of t*.'ose recognized that Botswana's policiesin South Africa. Whereas in Botswana, must be formulatedmain subsistence food crop, sorghum is theit is a comparatively insignificant one in theRepublic. Maize, on the other hand,subsidized° is South Africa's main staplen Botswana and isimported from the Republicthe ready availability of this low priced maize rr.eal
is qreating a demandprobably never be able for a grain Botswana willto produce in sufficient quantities to feed its popula­tion. Except for a small area in the southeast corner of the country, Botswana's 

BEST AVAILABLE CLI-y 



-- 

50. 

climate is simply not suited for maize. 

Certainly South Africa cannot be expected to' 
 !itsccreal policies to satisfy .Dotswana's intere-ts nor can ]utswana 
..e pricin. policies that vary significantly from the Republic's.t .,todilenma would be for Botswana to produce a sorghtm meal

The 
con-)Crable in price and quality with South African maize meal. However,at todav's pricc diiference between sorghum and maize R5. 20 per 90-Kg.bag sorghum vs. R-,. 60 Der bag maize -- this does not seem feasible. Onlyshould pr'ccs beco-ne more equal or should Botswana become seriously intent on so..'-=-".ficiency could justification be made for producing a refined sorghum
nmeal, 

Again, though it must be pointed out that thec'un of producin- a hi'hly re'ined sorghun meal is basically an urban 
c:,.r .ro'ble. h:'.to the availability, convenience,::' and low price of maize:t.:e rural areas, if the consumer were presented with a choice be­tween a 'naize and sorghum meal, he would choose sorghum due to tastetire :rence Therefore, it is important that the factors which led to the"
rban shift in consumption to maize meal do not occur in the rural areas 

as they become more urbanized and open to modern society. 

It is likely that this vill not happen. Sorghumreadily available and what is consumed is largely produced by the consumer,
T1-e :-issin- element is convenience. 
¢as:o i::-1,iz.g ",cilities be available

Therefore, it is important that adequ.teto compete with the convenience factorassociated with raize meal. As already noted, BANMB has negotiated with:DRC to asserr.ble ,-asimple prototype mill at Pitsane. Should the project.rove successful, the convenience requirement can likely be met. 

http:adequ.te


Tablh! V! 

Annual Variations in Ilectarage Plantcd 
Yields and Production of Chief Crops 

Republic of Botswana 

1968/69 - 1974/75 

Crop 

Sorghum 
Maize 
Millet 

1968/69 

103 
42 
30 

1969/70 

120 
26 
18 

(Estimates) 

1970/71 1971/72 1972/73 1973/74 1974175 

J-/ectorage Planted (1000 hectares) 

161 180 90 94 
38 26 i9 100 
29 24 15 * * 

Ln -vrq Yield (Kg/hectares) 

Sorghum
Maize 

Millet 

289
30 3 

223 

65 
56 

641 

455 
435 

114 

379 
390 

251 

60 
332 

101 

:,60"0 
375 

Production (1, 000 metric tons_ 

Sorghum 

NI t 

3.S.173.4 

.8.7 
6.8 1.2 

li.. 0 
1. 2 

68. 3 

10.3 
6.0 

10. 3 

2. 2 
o. 6 

55,0 

45.0 

40o.0 

60. 0 
A 

Source-: G(13 Nfinistry' of AgriciItire, Agricultural Sttti.tic:s 
, rtvidh'd by B)otswn;ia Agricultur(: Vj:irketing B ,oa.rd. 

Unit; Elstimates for 1973/74 
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Table VII
 

Floor and Release Price-s for Sorghum 
 and Maize 
1974/75 - 1975/76 

(Soutfi African Rand per 90-Kg. Bag) 

1974 1975Floor Release Floor Release 

A, Botsvana 
1. Sorghum 4.75 .. 5,20 6. 652. Maize 4. 60 "- 4. 80 6. 25 

B, South A,-ca­

1. SorghL.- 5. 252. Maize 5.90 6.054. 90 6. 754. 60 5. 20 5. 00 
! South African prices are based on quotes per M/T plus R 39 perb,-'in 19-4 and R .48 per bag in 1975, Floor prices include trans­port and [andling costs from South Africa to Botswana. Release

prices do not, 

2/ Prices do not include R 2. 00 per M/T tax. 

Source: Botswana Agriculture Marketing Board. 

Table VIII
 

Sorghum Utilization
 
Republic of South Africa
 

1972-73
 
(000 tons)


A, Total Available 
B, Domestic Consumption 

528 

2911. .Malting 
1622. Mcal 

3. Mixed into baby food 
13 

34. Mixed into stock feed 85
5. Sales of grain sorghum 246. Physical losses 4C. Exports 

D. Carry-Over 179to next season 
58 

Source: R-ort on Grain Sorghum and Buckwheat, 1974,
South African Maize Board 
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Table IX 

Sorghum and Naize Utilization 
Republic of South Africa 

1974-75 

(000 tons) 

SorghumA. 	 Total Supply Maize722 11 570 

Bs 	 Domestic Consumption 304 369
I. Food 176 3, 153
2. Feed 123. 2, 650
3. Seed, etc. 5 566C, 	 Exports 204 3,?.09D. 	 Carry-Over to next season 214 1,992 

Source: Agriculture Attache, U.S. Embassy, Pretoria 

3. 	 -Model Farm Budget
 

The 
economic rationale of the dry land farming technologynow 	 -der development can be illustrated by means of a model farm bud,_,etanalysis. The nodel is based on the Dryland Research Scheme of 1971/74fund-zd by the Unitd Kingdomn. Two farming systems are employed to demon­s'ratc 	 the additional output possible. The first system utilizes animal powerand 	 xisting imr.plements already owned by the farmer such as the 	mould-boardplow, The second uses animal power and improved i, plements, includingchisel 	plow attached to a wheeled tool carrier. 	
a 

Six o-	 eight oxen are reouiredto .-,:.1 a r-.ould-board plow under System I. In System II, a maximum of fouroxen 	are required although most operations can be done with only two, 

Common elements between the two systems are as follows: 

Fall plowing and fallowing to improve penetration into 
the soil and to make early planting possible; 

-- Planting with the first rains to make optimum use
the few heavy showers that do faUl 

ot 
and of availablh 

nitrogen which is rapidly lost from the soil; 

Row planting to enable timely weeding, and cultivation 
during the growing season to avoid surface compaction. 

It is felt that adoption of these systems can substantiallyincrease sor-anim yields from the current averages of 235 	Kg. /hectare to a 
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Table IX 

Sorghum and Nlaize Utilization
 
Republic of South Africa
 

1974-75 
(000 tons) 

Sorghum Maize 
A. 	 Total1 Suu:nly 722 11 5703 	 Domestic Consumption 304" 6 3691. Food 176 3, 1532. Feed 123 2,6503. Seed, etc. 5 566C. 	 Exports 

204 3,2 09D. 	 Carry-Over to next season 214 
 1,992 

Source: Agriculture Attache, U. S. 	 Embassy, Pretoria 

3. 	 -Model Farm Budget
 

The economic 
rationale of the dry land farming technologynow u,der development can be illustrated by means of a model farm budgeta.alvsis, The model is based on the Dryland Research Scheme ofiu.dzd by the 	 1971/74Unitc:d Kingdom. Two farming systems are employed to demon­str;te 	the additional output 	possible. The first system utilizes animal power
and cxisting implements alreadyplow, The 	 owned by the farmer such as the mould-boardsecond uses animal power and improved implements, includingcnisel 	plow attached to a awheeled tool carrier. 
to pu!l a mould-board plow under System I. 

Six or eight oxen are reouired 
In System II, a maximum of fouroxen 	are required although most operations can be done with only two. 

Common elements between the two systems are as 	follows: 

Fall plowing and fallowing to improve penetration intothe soil and to make early planting possible; 

-- Planting with the first rains to make optimum use ofthe few heavy showers that do fall and of available 
nitrogen which is rapidly lost from the soil; 

Row planting to enable timely weeding, and cultivation 
during the growing season to avoid surface compaction. 

It is felt that adoption of these systemsincrease sorghum yields from the 
can substantally

current averages of 235 Kg. /hectare to a 
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naxin.un; of 1,350 Kg. /ha. under 	System I and Z, 250 Kg. /ha. using 	System 

It should be noted that research is continuing to further
:n~prove the technology and its acceptability. Therefore, benefits could be
.cvst.d to the extent that further developments may affect yields. A descrip­
tion o_ the model follows. 

a. 	 Improved Arid Land Production Technology: A Model 
Farm Budget 

1) Draft Reouirements 

The introduction of crop rotation requires fall(.Yune-Julv ) plowing. With a four-season rotation incorporating a one-year
:allow, the proportion of land for which plowing is time critical is reduced

by 25". compared with non-rotational systems, assuming the same cropped

area., Flowing 
in the 	fall reduces the problem of animal draft shortage inthe spring (November-December) by shifting the heavy operation to a time 
when 	 animals are better fit. 

Under System I, plowing methods require about4,2x.er. and plo.,ing time is 10 hours per hectare using the mould-board plow.
ne t\' o\ animal-drawn toolbar system requires two-four oxen and two
 

and P half-tn.' -hours per hectare.
 

The opportunity cost for a team of four oxen

is estimated at R 200 annually including interest on borrowed capital and
e:.tra maintenance expenses. This is high estimate and
a assumes the .arner has livestock available for the commercial market. Systems thatallow this cost to be spread over a greater productive area have an advantage.fThe cost o draft plowing for the two systems is shown in Table XIII. 

2) Labor Reauirernents 

Labor recuirements are estimated at 30 man­
hous per hectare per week. Under System I, limited weeding labor may


redcuce the yield potential in 
 some 	years despite the improved row planting.riarvst labor is r.ot a constraint with the four-season, two-crop (sorghum,

cov .>ea) rotation, 
 except where the cow-pea area exceeds 60% of the total area 
pla..ted. 

For System II, labor becomes much more of a constraint except perhaps in very wet seasons. Harvesting labor, in par­ticu/ar, becomes a limiting factor when the cowpea area exceeds 15% of the 

http:naxin.un


tota: area planted. For systems that cover large areas, it may be necessaryto substitute other crops with lower harvest requirements, e* g., sunflower, 
into the rotation system. 

3) Farm Budgets 

Seventeen non-itemized budgets are given in
Tabe XTI. An itemized breakdown for one 
of these is presented inTable XI.The bcgets show that if the farmer continues to employ the traditional system,- -ycal year he will fail to meet even his subsistence needs. This is pri­rnarilY L- - to the high opportunity cost of his oxen team. In effect, the farmer's 
oxen are su. i1, :ing his cropping operatigns. 

System I allows him to make a respectable marginover subsistefncc By increasing his input costs 45% he is able to raise the valueof h's output by 24'(or realize an incremental benefit-cost ratio of 2. 8:1. .owever, with System II 6 hit. an increase in investment of 60% gives a 411%a 
rise in output or an incremental benefit cost ratio of 3 9:1. 

Though System II obviously offers substantiallyh..,er returns, it is felt that either system provides sufficient economic in­ce:'tive to encourage small farmers to adopt the new systems. Due to the.ccldcie risk of purchasing a tool bar, itis likely that System'I would initially
Ie r-:tlrevant one for the resource-poor farmers this project ultimately hopes 

to - .e it' 

Regardless of which systern the farmer adopts,t..ouah, a higher level of costs is involved and in the first season a cash defi­cit is incurred. For this reason, a credit program should be considered 
and will be addressed by consultants provided in this project.
 

Credit has so far played a minor role in cropdevelopn-.ent, 
The National Development Bank (NDB incooperation with the
Ex::'nsion Service, is the principal institutional source of credit for the tradi­tional a-ricultural sector. 
But since the bank's policy has been to minLrnize
risks, few farners are eligible borrowers. NDP loans are normally forthree-five vear at 0'or 67r ifthe loan is under R 500. To reach small

far'-rs, longer repayment terms, 
 lower interest rates, and a refinancing
provision in case of crop failure would be necessary. 

4. Conclusions
 

Based-on the above analysis, itisfelt that the project object­ive iseconomically sound, 
Despite lower anticipated growth over the next few
years, t'.e Goverrnent's concern towards developing the agriculture sector
and attaining greater social justice, lends strong host government support to 
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the project. Marketing problems stemming from South Africa's cereal 
Dolici.%s are being alleviated through the activities of the Botswana Agricul­
t-r.l .Mar:.eting Board. And, assuming agricultural credit is available to 
:a(r..ce the .;..rmu-rs' initial cash outlays, adoption of the new cropping sys­

terr.s can substantially increase his output and income. Therefore, the find­
ings o'. all analyses -- social, technical, financial, and economic -- indicate 
:ha -he project is ready for implementation. 

Table X 

Draft Animal Requirements
 
Dry Land Crop Production Systems
 

(S& Raia)
 

SYSTEM I SYSTEM II 

Costs 
(Mouldboard Plow, 6 ha.) 

6 Oxen 4 Oxen 
(Tool-Bar, 12 ha.) 

4 Oxen 

Draft Ani..als 

Total 
Total/Hectare 

R 300 
9-qu,-:n9.­/ 

R 309 
R 51.5 

R Z00 
9-

R 209 
R 35 

R 200 
72-

R 272 
R 23 

Notes: I/ Annual repayment on five-year loan at interest rate of 6%. 
The price oi a mouldboard plow is assumed to be R 40. 

3/ The price of a tool-bar is assumed to be R 300. 

Source: 	GOB-Ministry of Agriculture, "Dryland Crop Production in 
Botswana: A Review of Research 1969-74. 
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Table XIAverage Projected Yields' for Major CropsDry Land Crop Production Systems 
(Kg/1-lectare) 

Season
 
Crop 


1st 	 -'th a:nd2nd 
 3rd 
 Subsec:uent
 
A, First S'tem - Mouldboard PlowSorhum 

5402 Coweas 
.360 	

810 1,080 1,350 
450 5403. Sunflower 	 675

180 315 450 540
 
Bo Second System - Tool-Bar1. Sorghum 

675 1,3052, Cowvpcas 1,800 2, 250 
7203, Su:,f.ower 	

450 900 1,080225 5404. Castor 	 765 900225 540 7655. Groundnuts 	 900
450 990 1,350 1,620 

Sour ce: GOB Mlinistry of Agriculture, "Dryland Crop Production inBotswana: A Review of Research, 1969-74", 
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Table XII Continued 
-. Fr'co of cro:s: 

Sorehum 
 Co\neas
Per K. Sunflower 
R .05lor a IIBag (90 Kg.) R 4. 50 10.00 
 10.00
 

-. Varia.ble 
costs for all holdings include: seed, fertilizers, sacks, hired!abor, and machinery. 

-, 
 Fi~x3 costs include depreciation and capital allowances .. cut~d-n: on all equipmentsmall tools. The cost of maintaining draft animaIs has beenCs"Inat c at lo.'er levels in earlie~seasons and at a high level for the.our:h season, 

5. F.amily labor is equivalent to 210 man-hours per week. 
6. -Rotation: i) Sorghum, Cowpeas, Sorghum, fallow.

ii) Sorghum, Cowpeas, Sunflower, fallow.
 
, largi. is the 
return to the farm family's labor and management.
the margin figure is Ifnegative, it implies that livestock is subsidizing

cropping.
 

6. 
 r.q-agn over subsistence isiess the the gross output less all costsvalue of the family's subsistence requirement. except draft, 
to "ue 1, 800 Kg. This is assumedsorghum and 360-Kg, cowpeas, with a total value of.R 130. 

Source: GOB Ministry of Agriculture, "Dryland Crop Production in Botswana:A Review of Research, 1969-74". 
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Table XIII
 
Farm Budget


Dry Land Crop Production System
 

(System I, 10 ha. animal-drawn, tool-bar, family,
four-season rotation, three crops, fallow)one 

Crop Sorghum Cowpea Sunflo\%er 

Yield, 90 Kg. bag!ha. 25 (2, 250 kg.) 12 (1,080 kg.) 10 (900kg.)Gross Output (Rand) R 1 12. 50 R 120. 00 R 100. 00 

Less: 
Variable Costs - 19. 68 - 14. 92 - 14. 88= Gross Margin R 92. 82 R 105. 08 R 85. 12x Area (2. 5 1izio) 232.00 263.00 213.00Total Gross Margin R 708. 00 

Less Fixed Costs:
 
1) Tool-bar, R300 over
 

5 years at 6 percent 
 - 72.00 
2) 	 Draft Animals (4 oxen
 

at high opportunity cost) 
 - 200.003) 	 Small Tools, ctc. - 12.00 

Margin to cover family labor 
and 	management R 424. 00 

Less subsistence, approximately 
20 bags sorghum and 4 cowpeas - 130.00 

- Surplus 
R Z94. 00 

Source: GOD Ministry of Agriculture, "Dryland Crop Production in
Botswana: A Review of Research, 1969-74". 



61, 
IV. Implme ntat ion 

A* Administrative Arrangements 

1. Ministryof Agriculture (MOMj 

a, _Organi zation 

The Ministry of Agriculture is divided into threedepartmenats (see Organization Cbai't): Agriculture Research; AgriculturalField Services (AFS); and Veterinary Services, The AID-supported CropDivision will be situated within the Field Services Department (FSD), whichhas within it additional divisions including Livestock, Extension, and LandUtilizatior,, All technical divisions are expected to support the extensionactivities of the department. The Field (Extension) staff of the FSD reportdirectly to the FSD chief officer while, in a parallel line, and in a staff andservice role, the technical elements of the FSD, noted above, also report tothe FSI) chief officer. The Crop Division, therefore, while having no exten­sion or field staff of its own, will implement crop programs/projects, itdevelops cooperatively with other MOA agencies through the FSD extension 
staff, 

b. Extension Network 

Botswana is divided into regions and districts (seemap) for purposes of RIOA extension activities, Located within the districtsare varying numbers of agricultural demonstrators. The demonstrator-to­farm famly ratio is one to two hundred., In the past and at present, demon­strators tend to concentrate on so-called pupil-farmers -- ones who adopt andfol]o.v recommended practices, The ratio in this instance is about 1 to 11.
The MOA is changing the concentration 
of effort from the pupil-farmer groupto a broader-based, general farmer approach. This effort will necessitate areallocation of time for nevly programmed activities and should improve field 
staff effectiveness, 

Due to the lack of clerical services, district levelsupervisors are now unable to provide needed administrative support to fieldstaff, At present no technical staff is posted at the district level, 

Only recently have such staff been appointed at theregional level, Regional technical staff'can keep close contact with develop­ments in the districts and draw upon AFS for additional technical support if 
needed. 
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c. Lines of Communication 

In addition to the formal line relationships be'weein 
divisions and among departments, horizontal lines of communication flourish 
as w-!11. Those proide the day-to-day working associations needed to pro­
mote the smooth flow of ideas, information, etc, Indeed, the total MOA 
estab)1h.ient is small enough to permit this arrangement to operate effect­
ively, The 4OA is accustomed to the use of the intra-departmental 'task 
force' concept which permits technicians from uiy relevant office to partici­
pate in a givtcn acLivity. The AFF staff, for example, can request assistance 
of the MOA's statisticiaits and rural sociologist. With the consent of depart­
ment heads, the, CCIO or any other agricultural officer can assemble such 
technicians from other divisions as required to resolve problems and plan 
programs, 

2. Crop Division 

a, Organization 

The present ':able of org pni2atnn for the Crop Division 
calls frr a stsff of phe.crsLons in -4ddil-nn to t- CCIO, 'Yhese include the 
CPO, a horliculturalist and a crop -narketing officer. As stated above, the
 
CCIO can request economic and statistical suTppior.f-rom the Planning and
 
Stati stics Unit. However, their workload is sufficiently great that they can.,
 
not spend moie than a small portion of their t:ime with any particular MOA 
program or projccto For this reason a substantial amount of consultant time 
is funded during the Crop Division's formative years for providing economic, 
social, and technical expertise not provided in full-time project staffing. It 
is expected that upon completion of tle pr'oject, the MOA will have sufficient 
resomrces to meet the.se needs. 

b. Intra-MOA Coordination 

Each officer in the Crop Division is expected to build 
professional relationships w;*th his colleagues; the CPO with both research 
and extension personnel, as well as with the various technical staffs working 
with ronor-supported crop projects. Similarly, the CCIO must establish, 
from the outset, a very wide net of contacts with MOA senior staff. 

Resonsibilitlsc0 

Within the organizational arrangement of the -MOA, the 
Crop Division ,.,ill be respoxsiblri for the design of crop promotion programs 
and will support their implementation. The divis.".on, as a service organization, 
must concern itself with all crops grown in the country.' However, this project 
has, as its main priority, a focus on sorghum, 

http:divis.".on
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3. Reaching Beneficiaries
 

Development of a field services staff responsive to small
farmers' crop production problems will be a major concern of this project.

In-service training of extension persornel will focus on teaching new,crop
technology as it is developed and detet-nining the most effective ways of
encouraging small farmer acceptance of improved practices.
 

4. Management
 

a. MOA
 

The GOB, due to the shortage of skilled local manage­ment, must staff a large share of its senior technical positions with ex­patriates. 
 With this heavy expatriate staff it must be recognized there

is always a chance that when things go poorly, issues can become "tribal­
ized." AID-provided staff must guard against this possibility.
 

On a day-to-day basis, the Govern-ent is small enough
to permit rather easy, informal contacts, both intra- avid inter-ministerial.

Divisional and departmental lines are not a serious problem insofar as in­
formation and feedback are concerned. 
 In the course of project preparation,
the degree of intra-MOA participation was impressive, which speaks well for
the success of a7 inter-disciplinary activity such as 
this project plan.
 

Assuming that the CCIO will establish an active, sup­portive and creative division; that the present fluidity of relationships
within the ministry persist; that the apparently good international asso­ciations continue among the various donor groups; and that the assumptions

relating to GOB actions 
are realized; 
one would feel confident that this
 
project will be successful in terms of GOB-MOA management.
 

b. Project Internal Management
 

The GOB at present has indicated that is does not
 want an operation involving a formal team complete with leader and internal
chains of command and responsibility. The Government desires an approach
whereby personnel function as 
if they were Botswana civil servants, subject

to the management of their respective division chiefs. 
However, AID's

experiences in providing personnel in this manner tend to argue for this
team concept interacting with Government civil servants to ensure that the
personnel maintain a "project focus" and together achieve project outputs.

For these reasons the team of project personnel will be provided through

a U.S. institution which will enter into an agreement with the GOB and AID
as to the specific lines of communications, and division of responsibilities.
 
The Chief of the Crop Division will be the team leader and his authority
over contract staff not in his division will be spelled out in this agreement.
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c. AID 

OSARAC
the AID Operations 

will monitor and manage the project throughOfficer (AOO) posted in Gaborone. The AOO will be sup­ported with regular visits by OSARAC technical staff.communication The AOO will maintainwith the CCIO; note and take action to assure the GOB isforming its agreed-to services; and keep close watch on performance 
per­

cators, recommending corrective action 
indi­

in the event of slippages, It is ex­pected that OSARAC will continue its present style of operation with MOAwhich includes regular working meetings with the Permanent Secretary,Deputy Permanent Secretary, and department and divisicn chiefs. 

Upon signature of the ProAg prepared by OSARAC,steps w'l be taken to initiate required construction contractsThese and services.
 

additio , 
, be monitored and receive required approvals by REDSO/EA." 
 Innecessary project implementation orders will be prepared by OSARAC. 

AID will disburse funds for local costsbasis following procedures on a reimbursableto be defined "n Project Agreements. Funds in sup­port of the modest construction component of the project will be handled
fixed on a
amount reimbursem-ent basis and if advances bre necessary, procedureswill be spelled out in the ProAg. 

Be IMlementation Plan 

1. Planned Performance Tracking Chart 

This section is a narrative interpretation of the PlannedPerformance Tracking Chart (Annex III). 
 This chart illustrates the phasing
of actions with a financial plan, evaluation plan, an] three
-- the calendar year, separate calendars.1"the fiscal year, and the crop yeare The latter is im­portant in the phasing of crop activities.
 

Two types of tracks appear. Solid lines represent activitiesundertaken by the technicians. Dotted horizontal lines depict commodity flowsand construction progress. Conjunction of activities and commodities is notshown by meeting lines but must be read vertically by month,tration, the By way of illus­activities in May 1977 include the arrival of two technicians,vehicles and other commodities. Completion of housing, offices and work­shop construction, and the end of the crop year 1976-77 takes place during
April 1977. 

A digital tracking code is used to mark each important event, 
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The left hand number represents the activity; the right, the particular event. 
The code is as follows: 

I - 0: CCIO, work plans

2 - 0: CCIO, activities in crop trials, etc.
 
3 - 0: CPO, 
 program including demonstrations 
4 - 0: CSO, program including crop trials. 

2, 	 Implementation Schedule 

The implementation schedule, by activity and event, is as 
follows: 

Aug. 
Aug. 

1976: 
1976: 

ProAg signed: OSARAc/GOB
PIO/T prepared: OSARAC 

Sept. 
Sept. 

1976: 
1976: 

IO/C prepared: equipment, vehicles, OSARACBegin construction program -- announcement, 
bids, awards, etc. for housing and crop research 
workshop: OSARAC/REDSO 

Sept. 1976: First PIO/P's: OSARAC/GOB 
Oct. 1976: Contract award, 

Reading down 	the list of activities in the left hand column ofthe PPT, the following program unfolds: 

a. 	 Technicians 

We assume recruitment and arrival takes no lessten months (April 1977) and no 	
than 

more than twelve months (June 1977). For pur­poses of this exercise we shall use the earlier date. 

1) ccIO 

1-1 (May 1977) CCIO 	arrives
1-2 	 (July 1977) Completes 1st year work plan, 

and this is approved1-3 (June 1978) Completes second year work plan1-4 (August 1978) Plan 	revised, after evaluation
1-5 	 (June 1979) Completed third year work plan1-6 (August 1979) Plan received and revised 
1-7 (September 1980) Completes long-term crop 

development plan1-8 	 (October 1980) Departure
2- 1 	 (September 1977) Establishment of intra-MOA 

'task force' 
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2-2 

2-3 

Z-4 

(October 1977) 

(May 1978) 

(August 1978) 

Preparation begins, special 
trials for CY 77/78 

Completion of trials -- submit 
findings for evaluation 

Findings of trial evaluation 
2-5 (October 1978) Preparation of trial/demonstra­

2-6 (May 1979) 
tions for CY 79/80 

Completion of above -- beginning 

2-7 
2-8 

2-9 

(August 1979) 
(October 1979) 

(May 1980) 

of evaluation 
Findings of CY 78/79 evaluation 
Preparations of trials/den-onstra­

tions for CY 79/80 
Evaluation of above -- included 

in overall program evaluation 
(1-8) 

2) CPO 

3-1 
3-Z 

3-3 

3-4 

3-5 

(May 1977) 
(July 1977) 

(August 1977) 

(September-
October 1977) 

(October-
November 1977) 

CPO arrives 
Completes first year work plan, 

reviewed 
Begins evaluation of findings from 

CY 76/77 
Preparation of pilot training 

materials 
Training begins of pilot extension 

groups to work with trials -­

3-6 
3-7 
3-8 

3-9 

(May-June 1978) 
(June-July 1978) 
(Augast-

, ;ptember 1978) 
(Oct . . r-

N\% .,ember 1978) 

close coordination -- CSO/ 
CCIO/extension IF ME. 

Review of experience CY 77/78 
Revise training materials 
Preparation and begin second 

training program CY 78/79 
Support extension program train­

ing; demonstrations; close 

3-10 
3-11 
3-12 

3-13 

3-14 

(Ma%-. 7une 1979) 
(Junc -July 1979) 
(August- ' 

September 1979) 
(October-

November 1979) 
(April 1980) 

coordination -- CCIO etc. 
Review of CY 78/79 
Revision of training materials 
Preparation and begin third train­

ing program, CY 78/80 
Support demonstrations, CY 79/80 

Review, final evaluation, de­
parture, 
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3) CSO 

4-1 (June 1976- Continuous field trials by crop 
July 1977) screening officer under exist­

ing AID contract 
4-2 (August 1977) Review state of technology wvith 

all groups 
4-3 (August- Begin development of CY 77/78 

September 1977) trials with cooperation of CCIO 
4-4 (October 1977) Begin trials 
4-5 (May 1978) Complete all trials, review 
4-6 (June 1978) Evaluation complete -- prepare 

two-year test program to 
support CCIO program 

4-7 (December 1978) Participants return from existing
AID project: trained in crop 
testing 

-1-8 (May 1979) Completion of trials, begin 
evaluation 

4-9 (June 1979) Evaluation complete, review 
test program 

4-10 (July 1979) Review overall crop development 
program 
CSO departs, 

4-11 (August 1979 Returned participants carry on 
following) trials program. 

b. 	 Commodities 

1) 	 Vehicles Four ordered, as soon as possible 
after signature of ProAg, by 
June 1976. Assume ten-month 
delivery time. Four vehicles 
arrive April 1977, 

2) Equipment, etc. Assume ten-month delivery time. 
(All project) Orders should be placed as 

soon as possible after ProAg 
for first allotment for April 
1977 delivery, and at the beginnin 
of each of the fiscal years: 1977 
and 1978. All equipment, etc, 
should have arrived by October/ 
November of 1978. 

3) 	 Training Supplies Same schedule as above. 
(CPO) 
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c. Housing, Office 
Space, Crop 
Research Workshop 

d. Storage Units 
(BAMB) 

e, Crop Trials 
(see CSO) 

f. Extension Training 

g. Participant 
Training 

h. Consultancies 

Begin bidding process for housing, 
June 1976. GOB should make 
lane available by September 1976. 
Housing should be finished by"
April 1977. Similarly as regarde. 
office space and crop research 
workshop. 

Begin bidding process for units,
 
January 1977. However, con­
struction must be placed 
as 
follows: 
-- construction time nine months --
Units 1, 2-begin Jan. 197 7-complete 
Sept. 1977; Units 3, 4, 5-begin 
Nov. 19 7 7 -complete Aug. 1978. 

Performed each crop year: 1976­
1977, by existing research staff; 
1977-78 and 1978-1979 by CSO 
-- of this project. 1979-1980, 
under leadership of returned 
AID participants. 

Begin on a pilot basis to support 
trials at farm level -- CY 1977­
78. Materials and programs will 
be revised each year in light of 
experience, and new pilot activity
wili be mounted to correspond 
with each crop year during the 
project period. 

2 three year participants leave 
in 1976; 7 three-year partici­
pants leave in 1977; 2 two-year 
third country participants leave 
in 1977; 2 two-year third coun­
try participants leave in 1978. 

Provided in Man-months as follows: 
10 in FY 19771/
10 in FY 1978­

9 in FY 1979 
8 in FY 1980 

To include up to four man-months for evaluation requirements if needed, 
1 
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2, 	 Points of Reference 

The following performance indicators are considered
 
critical:
 

a, 	 Contract-technical services. PIO/T signed; June 

b, 	 Technicims. Contractor will recruit two technicians(CCIO, CPO) 	who will arrive between April 1977 and June 1977. The 	thirdperson, CSO, will arrive in February 1976. (Funded by SADPT, FY 76 and 78.) 

The basic performance indicators of the technicians
will be their annual work plans, noted in IV, B. 1, above, 

c, Participants. PTO/P signed December 1976/77/78.Participants will leave and return subject to the schedule above, 

d. 	 Equipment/Comn-)odities. PIO/C signed June 1976/December 1977/December 1978. Commodities will be ordered and received
 
subject to the schedule above.
 

e. 	 Housing. Bids will be tendered in June 1976 forhousing/research warehouse facility. Completion of units by April/July 1977, 

fo. 	 Office Space. This is a GOB responsibility. 

3. 	 Neotiation Problems 

At present no negotiating problems are foreseen by OSARAC
 
and the GOB,
 

4. 	 Monitoring Plan 

Primary monitoring responsibility will lie with OSARAC andparticularly the OSARAC AOO in Gaborone, The AOO will monitor performanceindicators, request technical, financial and administrative assistance, and signalslippages through the OSARAC office. He will see that the responsible personsand organizations take corrective*action and alert AID management of problems, 

5. 	 Contract Support
 

AID/W will let one 
contract to cover salaries and othergenerally provided costs 	and overhead for the three contract technicians and 
37 man-months of consultancies, 
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C. Evaluation Plan 

Two types of evaluations arc programmed. The first will function 
through the life of the project on a periodic basis (at least one per year). Those 
will produce data for the measurement of progress in quantitative terms. In
 
addition, they will permit modification and redirection of activities to 
accom­
plish the project goal.
 

Periodic evaluations will be performed under the general super­
vision of the MOA (Planning and Statistics Unit) and supported by OSARAC
 
staff. 1.imited AID local cost funds (as agre.,d to between the MOA and pro­
ject manag.er) will be available for social 
science, economic, and technical
 
studics rccuiredo The AID Project Appraisal Report (PAR) will be prepared
 
annually in accordance with regular procedures. 

An external project evaluation will be carried oat during the fourth 
quarter of FY 1979. It will be undertaken by arT AID-funded evaluation team and 
done with the involvement ard cooperation of the MOA. The scope of work will 
be prepared by AID and the MOAo Te?.m personnel selected will receive the 
concurrence of both OSARAC and the MOA and may include AID staff from
 
AID/W, REDSO,and/or OSARAC if appropriate. The evaluators 
will review 
the ent.re project activity -- all technical works and their results; work plans 
and their progress; feasibility of proposed technical packages; and success of 
the Crop Division as an entity. The evaluation team will also review, comment 
on and recommend actions which relate to quality, timeliness and overall effect­
iveness of OSARAC, REDSO, AID/W and contractors' services and performance 
on project management and support. Based on their findings, the team will 

.make future recommendations as to the course of the project and follow-on
 
activities.
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DEPARTMENTOF STATE 
AIRGRAM

UNLSIFIE 

DATE SENT: 4-24-75 

TO: AIDTO CIRCULAR A 247 

FROM: AID/Washington
 

SUBJECT: 
 Project Committee Comments and Recommendations on Recent
 
OSARAC Project Proposals
 

4 REFERENCE: AIDTO Circular A-208 

Subsequent to submission refair, following additional comments/recommenda­
tions were made by ECPR members which should be considered as addeda to
 
original message: as . ......
d a to
 

II. Swaziland Agricultural Credit and Marketing, add following
 
paragraphs:
 

I. Are proposed inputs for GOS and for UNDP and UK direct inputs
for this project or do the figures simply represent budgets for activities
- in the area of agricultural credit and marketing? 
 Inputs in paper should
be limited to 
the former and be related to outputs.(see para III-J below). 
 4 
J. Is the project bilateral, or authentically multilateral, for
 purposes of FAA Section 110(a) cost-showing requirements? More specifically:
is this a multi-donor project in which each donor is financing a discrete
 

part of an integral project? 
 Is the project to be financed through a common
fund to which each donor makes a contribution? 
Or is this a discrete AID

project in a consultative group setting where other donors are financing

other projects?
 

K. Do any of the proposed GOS (MCC and SDSB) contributions

include contributions which were counted for purposes of Section 110(a) in
 
connection with the GOS Agriculture CreLt,,Loan? ;
 

L. What is the status of the implementation of the Agriculture
Credit Loan? What is the relationship between that loan and this project?
 

DRAFTED BY: OFFICE: PHONE NO. DATE: APPROVED BY:AFR/ESA:LPompa AFR/ESA 22876 
 4/23/75 AFR/ESA:OCylke 
AID AND OTHER CLEARANCES: *") 

AA/TA:SButterfield(info) 
 AFR/ESA:HKugler(draft)
 
CC/APR: TMuntsinger (draft) AFR/DP :RHuesmann(info)
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DEPARTMENT OFSTATE 
AIRGRAM (CONTINUATION) 

*_ ~ OT~NO--.-_ - ~ CLASSIFICAT ON:-- PAE O AE

AIDTO CIRCULAR A- 247 UNCLASSIFIED 2 2' 

M. What facilities to beFconstructed at sixteen field locationsare referred to in Outputs section; and are the inputs for all such facilities

included in Inputs section? 

III. Lesotho Agriculture Field Services Development, add following

paragraph:
 

J. For purposes of FAASection 110(a), GOL contributions must
be limited to imputs which will directly contribute to attaining the out­puts'and specific purposes of this project, as.defined by the PRP.
 

IV. Botswana Crop Production and Marketing
 

A. 
Insert after first sentence: How will project focus on
 
small holders?
 

D. Insert after first sentence: What, if any, specific inputs/

costs are proposed for this program?
 

Add following two paragraphs:
 

G. With respect to cost sharing, see para II-I, II-J, and III-J
 

H. Existing Agency guidelines state that AID should notcommit
itself to an undertaking beyond five years. 
Can the proposed six year life
of project be reduced to five years?
 

KISSINGER
 

SEP TO:

0StARAC (Mbabane)
 
REDSO/E (Nairobi)
 

UNCLASSIFIED
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gi. DEPARTMIENT OF STATE 

-

R 240041Z JUL 75 
FM SECSTATE ,WASHDC 
TO RUEHPCE/AMEiiBASSY MEABANE 
RUVQC/ASEMBASSY NAIROiL 2.948 

-;* AIDAC 

* E.O0. 11652: N/A
 

TAGS: 


TELEGRAM 
UNCLASSIFIED 
STATE 174330 

9399 

-

SUBJECT: Botswana - Crop Prokl'~!on and Marketing PRP 

NAIROBI FOR REDSO
 

1. ECPR review held July 9. Comments and retommendations follow.
 

2. While proposed PRP target group and project emphasis are within agency
policy guidelines, consensus is that design needs present more analytic
rationale for allocation resources 
to specific target population .and
cr.',
Although no consensus, question was raised whether sorghum has comparative
advantage over e.g. cattle raising for target group. 
 At micro level, designshould demonstrate that increased productivity would, in fact, result in
economic benefit to A) target!population and B) national economy. 
 Proforma, ,
income/expense or cash flow statement could illustrate former. 
 It also
 
necessary demonstrate that sorghum can be raised and sold in competition
to the~low-priced sorghum coming from South Africa at a price remunerative
 
to target farmer.
 

3. Review concentrated on two major project purposes: A) transfer to
and reception by Botswana farmers of proven production technology; and
B) institutionalization of Crops Division within MOA. 
Committee felt

improvements could be made to relate more clearly design inputs to purpose
 
outputs. As drafted, linkage between inputs and desired end of project
status not clear. 


4. ECPR concerned with definition proven technology, and recommended that
 
definition not be limited to known technologies (cultural practices identi­fied in PRP) but be expanded to 
include other readily available technologiesespecially those in neighboring countries such as improved varieties. How­ever, definition should not be so 
loose as toinecessitate basic research asproject component. Any technology packages to. be proven via adaptive
.
research should be carefully defined during de'sign (identify..Ag particular
technologies and outlining research program). 
 Design should'ginclude tech­nology verification (there being some ­kepticismwith the validity/adapta
bility plowing time changes) and explore alternative approaches to '"tec.hno.logy 

UNCLASSIFIED
 

I 



TELEGRAM (CONTINUED) 
UNCLASSIFIED PAGE TWO
 

STATE 174330 

tes ing including possible Botswana institutional inputs at one end of
spctu to international ne 
 tw/prvae researchl opertnsaIn this regard, ECPR recommends that project designons another.
eass it WP
Jprojects 
in related areas. While ECPR expressed some concern that project
limit its focus-,to production and minimize costs 
(a concern arising from
the time/cost implications of institutionalizing Botswana research capa­cities), it 
was agreed that Botswana capacity to receive and disseminate
research findings was a legitimate area for design concern. See para 7 below
 
5. The dissemination of technology was subject of extensive discussion,
with consensus that design needs carefully address all repeat all elements
technology including delivery systems and repeat and farmer receptivity tsystems. 
 In this regard, analysis needs not
requirements but other elements such as 


only examine institutional
commodity pricing, markets, farmA level economics, farmer attitudes, provisions for farmer participation inproject development/evaluation, etc. 
 Believe recent study development

alternatives incorporated useful guidance this regard. 
Copies pouched.

6. 
Some concern expressed by ECPR regarding statement in PRP that public
tastes 
in Botswana have shifted from Sorghum to Maize and price differential
increasing. 


1"
 

Realizing that latter cannot be widely grown in Botswana to substitute for
forghum, question should be addressed regarding prospect of developing project
to increase sorghum production for which there is diminishing public demand.
 
7. 
While the EPR did not rule out the suggested PRP project purpose of
institutionalizing 
a Crops Division within the MOA, it did recommend that
institutional aspects of the project might best arise from the analysis of
the delivery/receptivity of technology suggested above.
at The design should,
a minimum, relate any ins ttilh-ional proposals to the chain. 
 Finally,
there was some sentiment amongst :1" committee that Crops Division institu­tional objectives may be beyond realization within a reasainable project time
frame and that specific personnel requirements might be m;,!t 
more appropriate­ly and economically through the SADPT mechanism. 
 a 

subject to considerable discussion. 

8. Section B at page 32 quote provision of technical assistance unquote
Believe design needs take caref 

account technical assistance mechanisms as 

i 
they relate to project purposes 

as well as to more generalized GO.B preferences 
9. 
ECPR did not approve 5/21/75 submission in entirety but prepared
endorse contnuing project design. Suggest as next steDSO/osWcdevelop detailed scope of work for project design (incorporating or comment­ing upon ECPR guidance this cable). 
 On basis review 'Bc'4e/timetable ECPR 
prepared authorize drafting PP 

KISSINGER
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~ ANNEX V-'
 

~~14v; 
 .~,Job Descrip ion 
U S6 _Funded Technicians 1,.Botswana Prodic6i ro ect 

.. .
 '..Gene
.. 'I r..
 

tabl oforigrii~iin prov ds' for a Ch~ief Crop '' rovn~e:t Ofic!~nx r (CCIO),~a ,rop Programi Officer (CPO); rp akt 
O :icur, a The CCIO, CPO, d C iand Horticulturalist,

0 ce r'CSC)to be asi' d to the Research Division will be supported by

I ' 
. C. should be arnme. oremea person of considerable inter-disciplinary developtraining in ,aigron)rnyis e---
 An a -ne der, e 

is de r,be, Professionai experience shold includea gene.,ri knwle go fS: .J.. rop s'te'ms with particular emphasison srglurn* Managerial and 
ro :"s cial Iproject experience and a keen and sensitive unde a of thealngscience in development are
te;chn-ical competence 

necessary and essential, In addition,is expected. 

The CCIO will have the following responsibilities: 

Ai. Prepare policy proposals and programs in crop development; 
* B. See that research findings are translated into practical extension 

and demonstration activities; 

C. In cooperation with Field Services staff, inform the Research D.v.-Sion of farmer problems requiring attention; 

SServe as technical backstop officer to field services on extensionprograms concerning crop production and other crop problems; 

"E. recommendationsMake regarding social science, baseline, andevaluation studies;
 

. *F. Prepare
...............................................
F,. requests for consultancies; and 

G. Wh.en appropriate, organize and chair a task fb'ce of speciali-ts 
'.,-,to
;, address crop-related problem s. 
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IID Crop Program Officer (CPO) 

The formal training of the CPO will be in extension andfor vocational
agriculture. Training or experience in sociology is desirable. Experience
in the prcparation of training materials and extension programming is essen­
tial. 	 i:1 addition, the 	incumbent must be willing and interested in developing
innovative and unorthodox processes to attract unsophisticated rural people
ano to causet.*.i-rn to adopt changed systems of crop farming. 

The 	CPO's responsibilities are as follows: 

A. 
 Prepare training materials based on findings of research and 
crop trials; 

1 	 Bo,,alert to artnrrr' prolie-mr and noc'.cl and mnintain close 
li.ti:on with fi .ld services; 

C. 	 Orianize and 	conduct in-service courses for extension service 
persunnel at their request; 

D. 	 Recommend and undertake evaluation efforts into the effectivenes's 
0 extension programs as reflected by farmer acceptance of recom­

mended technological changes; 

E. 	 Maintain close liaison with research; 

F. 
 Take 	part in design and evaluation of field and farm trials; and' 

G. 	 Serve as advisor to regional and district extension personnel upor. 

.	 Cr.c-Scree.ninr Officer (CSO)-/ "
 

Cro-p 
 rorvement under dry land conditions has been a major British­
".'-.c 1 to thecom0ipnent cereal program. However, crop screeninp is not 
cov,'r,:d under their activity. The GOB, aware of the U.S. internationally
reco.:ized competency in sorghum technol'ogy, has specifically requested
AID for assistance in this field. 

The 	Crop Screening Officer (CSO) will work in cooperation with tl-e dry
anc 	:armir.t, r,-search team. This team consists of an agriculturai ergineer, 

1/ The tcr.. Crop Screening Officer, as used by the GOB, is equivalent to 
a Fied 	Trials Officer in U.S. research terminology. 



80.
 

a p ph'siolu,;st and a crop production specialist, 

Th, CSO will have the following-responsibilities: 

A. 	 Screce sorghum varieties, investigate bullrush, millet, cowpeas 
L.L:L 	iii, as tine pLrmits; 

B. 	 Coordinate with international centers working on sorghum and 
ot-cr crops of i:-turest to Botswana; 

C. 	 Establish contact. with U. S. research institutions supported by 
AID; a-ad 

D. 	 Assist the CPO in preparing training mater4als. 
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.kon OCrop Producti 
FTY 1976 .1980 

n -j... 

P! I I I I I I :1 1111 ,-11 1 
it 11 (o0o-us$) Frei L . 

S. 

T ,= e 164, L 2..,4n .927 

UN 
IA 

yI. 

,SC. 

octnsUSAID 
GO0177 

Kingdom 
).United Nations 

,. n unitced 

68ti1,411 

621 
82 

.C41 

765 
--

. .1,i42 
,3! 

1,386 
82 

S.SAI1D 16201 341 1742 

**-

' 

* 

C1. 
3. 

C. 

Techr-iica1 Assistance 1,041.
1. C*iL!f Crop 'mprovenmen t Officer 287 
. Crc..6Progr; n Officer 246 

3Crop Sc'r(enin Officor 164 
~.Con:tract :\gC:ncy's Fee/ 

Te~chnicians 68 
3. Coslans.n Rsac 

Coo rdination 7240 
. Contingency, Item A5, 15%/' 36 

' Participant Training 222 
SLen for 3 years, U. S. 182 

2. Four for 2 yc:ars, Africa 40o 

Comn"odities 
*138 

I''Uur Vehicl'Ic-si'00c1 40
't.r~tSylisand Equipment 

zn:Laboratory
kq.. m nt - - , -25 

O~ice~uplis and EauiM'rrent 6;o
5. GontingLncy, All CoiiiAodities, 15%/ .18 

-

a 

-­

-

35--3. 

04-11 
287-~ 
4 

164 

240 
3-20 

21 
.16' 

40 

l 
-. 

5 5' 

iS4 
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D. Loc1 Costs 

1. Housing for three Families 
2,"S'-000. c.. 

2. Crop Research Workshop 

3. Grain Storage Warehouses 
@$24, 000 ca. 

4. Inflation Factor (IF), Item D3:'77-78 =10% 
5. Budgetary Support 

6. Contingency, Items U, D-"0 
D2, 15% 

Foreign 
Exchange 

"" 
.. 

"" 

--

Local 
Currency 

341 

72 
15 

120 

20 
80 

34 

TOTAL" 

341 

72 
15 

120 

20 
80 

34 

GOB 
!,7I1 7 

A. Gen.ral Services 
1. St..rviced Land (Housing) 
2. Office Space 

3. Vehicle Maintenance (includingfuel) 

4. inflation Factor (TF), Item A3:FY 78-79 = 10%; FY 79-80 = 10% 
5. Travel and Transpertation

4.n-Country) 

6. IF, Item A6: FY 78-79= 10%;
FY 79-80 = 10% 

7. Clerical (three Secretaries) 

S. :.,"teni A-7: FY 79-80 I 
uageincrease 

9. Training Support (Participants) 
10. IF, Item A9: FY 78-79= 10%;

FY 79-80 = 10% 

--

--

. 

-­

151 
15 
9 

33 

3 

9 

1 
10 

3
2626 

•-6 

151 
15 

9 

33 

3 

9 

I 
10 

3 

6 
13. Agricultural Research Division..'pport

Si ari, s 

2. IF, Item B1: FY 79-80 = 15% 
3 Invcrea: se 

3." 
" "',Ie B3: FY 78-79 =.10%;

FY79-60:lO % 

.:"."'tem 135: FY 78-79 = 10%;
FY 79-80 = 10% 

--
--

-" 

--
-" 

124 
70 

18 
25 

3 
7 

1 

124 
70 

18 
25 

3 
7 
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:~-
A, ul t-ii r a l d T as raC 'c stsenso i g, ": e ,-- ­

,CSupp o rt 

._ 

3.' Travel and T a6 
4IF Item C3: FY 78-7 19 110%;9 

F79-80 = 10 

5. e Serc o41t 
6. I it asI I e C5: FY 78 9 10; 
I a 

7.0X
l t n 

FY 780=10 of 
7Mateance te s 

!.:Ftern C1: FY 78-79 10%0;333
IeI07
FY 79-80 =100" ". 

g on 

Dry)~Lnind Farmiing Resear~h1928 
1.R:cretCosts 

* ?~~~2Capital costs31 

* 3 EValuation of Farming Systems and 

!. ~ -cu11 C o sts2,cnoitalCot 

c::.t~ ~ t~ d Fa.1n Pilot Projec t 
itCosts 

2. otl ot 

Cn:d Nations 

-

-ain 

"" 

-

61765 

-1678 

-
36 

387 

237 
150 

82 

8 5 

3" 

2 1 5 

22f .Fe,442Sy3323 

4 

85 

. -31' 

107 
40 

5 33 

325 
208 

. . .. 
' 

693
 

399 

41 
2 15 

2 " 

"7.8~j~ 

1, 386 

283 

10 7
 
706
 

92 60 

L 
358 

8 

, MU~ 
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Explanatory No6ties 
Cost s t1mates" 

B6Lotswana' Crop Proalucti fiPi" 
FY 1976' FY 1980 

s....Prepatred February 1976, b'yOSARAC/REDSO taff at 

2. 	 Co..version Rate: US$ 1 R 868 

T .cnk~1Assistance:Estimates in~clude salaries, travel and per 
ir-*o 1 and dependents,.appliableallowances (Ciducation... ,rs 


_c'r 	 visas, health examinations, 

Tuco:.-icians - $90, 000 per technician per staff year. Total 
[o. mU.- yea'rS. ... . 

C -. S6), 000 per consultant per man-month.!;.'.tans -	 Total 

0. a7 itafi-months.' Includes three S/Ms for local training
": .' mnnagI.erent,.,},u 	, 


] * 	 " - 000 for international travel and Jrch Coordination $18, 

m.. 	 .. "'
 

' - ."ic..nts: Three-year trainees calculated at $10, 000 for first
 
Viiu MnC. S, 000 per year thereafter. Two-year trainees calculated
 
al S5, 000 per year. Per USAID Circular A-322 dated June 4, 1975.
 

5, 	 Vehicles f-0: Six cylinder, 4-wheel drive, 3/4 ton pickup with 

5 dord-equipment txcept secondspare tire and wheel. No power 

otD iC:sS,4-speed manual shift, includes spare parts, Estimate per 
STATE 13121 dated Jnnuary 19, 1976. 

, ., S:D ,h and Eeumrnnt: Includes (m) mobile generators, 

,.)IT.Aw :.rojecturs,? 	 2-)35 inn. slide proj.ctors, (2) \t-graph 
•ro'Qctors,* (4). screens, darkroom equipment, film, paper, paints, 
inks -,nd other supplies and equipment coisidered necessary by the

~CPO. 	 .,:" 

7. 	 Research and Laboratory Equipment: Includes Vogal nursery thrasher, 
seed cleanr, seed dryers, sanitary scales, commodity scales, floor 
scales, chemicals, reagents, film, calculator, add ypemachie-t­
wvriter and other equiprne~t and supplies deemned~ eseijfal by the CSO. 

8. 	 0". s Inc ludesphotocopie rimmeograp!-ceSu.)1ie and E ouipment. 
chic e, fice furniture, niter, le abinets, andcotsrsa 

p'xes 	and ecjui pment~cdilsid i d rie6s a lVy tliii CCO 

. .­



----

----- 

_m 

siaeof $2,6 per niprovided by 
. e r -a d C 7-: 

-ar Thice' bcdriiu'n p 0'iis pus, uartSrs.uro to $2, 000 for' furnitureru qijjs 

r~ h ~ 566-. ton caaptvacWiouse:ity units) 60' x 301 ,..n irvidedc bY S3te Cl1a ir Sheet~IM6tal1 & Stecl S ,(~ 13o tswana. 


.. uses 
 ,0 -ton capacity ui its, 90' %40' . 17'.,,ovid(,d bY St. Clair Sheet Metal & Steel Structues (Pty.)L:c4 , G a orc;e, Bo,'tswana. 

S.- ... Primarily for iffiplementationS,. of crop production.... ....'.ill be jointly funded such that USAID inputs will beOn -(lelnnu!myscale whereas GOB contributions will increase until thieiattez Can fully und programs after.the project isUpt o terminated. *ncludesS10, 000 for in-service training in warehouse management.
 
1,,. Co:;:ecv Costs: 
 To cover changes found necesry r the actu alwork Tiese particularly apply to commoditic s .Lsth.e tuc"-nici. .::-ay vt.ry ixkelyidontify needs in addition to those conside red by theeCstimz~l-OrS.
 

I4, ServieQLand: 
 $5, 000 per lot. Estimate provided by Botswana Hlous 
C o r r ;. 

,, 

LC" i.e S.ac: O f'ice space will be tie same as that pi ded to GOB 
,if co:r:parable rank. Estimate provided by GOB/Ministry of Finance (MOF),

I CS :nort 3): $1. 380 per year, '77-79, plus '79-80 wage increaseS..I s, 585. Total. ( x $1, 380) k3 x $i, 585)$L3,000.,- xMOestimate. 

17. Three-year trainees
S at $, 925 first yar, $2, 400an d.c$2, 650 the third; two-year tr*inees -.t $1, 600 first

VeIZ.r 5S 1,320 the second. (Ftuided atubsequen 100% the first year and 75c.for.years. ) -Per GOD/MfOF. 

1* O 1.ris: Based on proportion of time spent on crop-related 

19. Services(ARD): Soil and plant anealysis, seeds and fertizers for crops 

20. Mai ten.nce: Pro-rated shre of cost for mintaining eqipment build 

in gs a, de grouzids, 

T~ 



4 

V 

n+ist 4t.i;t 2tY 't! 2i !-


86.',i;.jd' [Et t'I '. :: ' 5, . ',,:,. -: .A> 
T-al':_. d7EW6 ation, (Ab- trorated. share of, extension, 

;44 ~ t~b r.ttvYlIdtod to project activities'',~t~liYk 

22. ce. ( . ): Includes industrial class to res exte nio n mte ia s 

1sacid szticl and Evaluation projects Thes'e'fuiids are included i'tlie"yscs to fully reflect other donor contributions and mr.
~ccurrttdv 6w the r elative significance of crop-related project acti­%,!tit. in tern"ts of costs. Allowances for price increases and co.."r.rency 

coss ar itr:butd in the figures SIiq".n. 

. otributi ns: For direct support (salaries) Botswana Agriculture 
\e r UNkepresentative, Gaborone. 

4o
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Fixnaciail 	Summrary 8i AD biain by Fiscal Year 
Botswana Crop r ol.d-..,.ro0ect 

* 	 FY,1916 UsS)F Y1979 .a 

..... -...
S..
 

C '..: :,.. 	 20248 372 329 1,041 

' 	 135 8 90 90 315 

C 	Co. IOfficer 85 90 270:,, .95

3. 	 Cc.: 0ci~.- p-9 90 180 
. .:;,s :ss,rd Research . . 

S., 	.O " .'--o°c e r " ,\ aC'ii<,.a~:: .1 a . " 3 93 93 51 240 
5. 	Co' n:- , c m 15% -s14 8 360.,r:C i 	 , 14 

13. 	 10 78 766" 58 -­
1S. n fL)r 3 v uear s, U-.S. 10 68 56""" 48 182 

-. .. :,2 e-Qars, Africa - 10 20 0 40 

C. 	 C0 mr,c0.;.+ e S 92 24 22 138 
.	 ..... SIO, 000 ea 40 - - 40 

T .~~ii~i:~ 7.-.3Supie~s and Equipment 2 

s.*-.:-o:. L~ibortory
ch.;x, 


* 	 . ... . . .10 8 7 - 25; a 

.	 -C~~''.'~AA Cumoinditjes­
1. 2 3'2 	 1 

Do aCdLIo,S S 100 96 130 15 341
 
.4a,000a. 72 - -72
 

.	 ,,',/ .J a Rr, k sha 5 15~ 15.
 

* ~.~:*.io '~ctritem D3,
 
- -- 7S~ 10>8-79 .10",o 5 15' 20
 

50 . e tz-,ar v S,,D~nort .-	 35 30 15 80 
6. 	 C,.--tingency, items DD2,
 

D3 15c3 13 8 13 -34,a
 

G-RA-ND TOTAL 	 340. 400 .60 ,42 1,4 

n"zitt 3-c.brtuary~ae. 1976 by OSARACIES stf atMaae 



:sojdana'd Acre oEpnditrsoje _ 
ot o,ac -. 4n-r 

aI I ss c 

vcra-

_ esachC oin a 	 aCopP diction ;1P 37j7 

FY, FY-0-a 798 
(000 uss _ 

r ,tve 	 . .. 

6.
nsu'utnt 	 25569 

.	 1o.....c : 93' 4538 0-- C. -.. I . .pS 	 21 - 46-39 7z::! 4.es;""c Co"into.. .7. -o 

"• --	 3 17, 
:.. i,.end.a1 u 2 	 l7 90.c.... , 


.-.,~ :-:p c e.gq lOipc,180 	 z
C i' Sitont s -5965	 " 

2341 -!.0c'-0- 750 

:, "ue 83 83 
.. : ory houses " 6 - 697'"-," 1 C,!,)r. l,:sea;rch %eWarWorkshop 1617 17 . 

. ',U 13,r80 .. 6 5.- 31 


,742 -0 444ar 594
2)~it Approp ite i-an and~~ coti3 ec 1acor 11lde 

1.97
0, eFebruaryuip. by ,La.E s2ta 17, 

4on 

-'---a. 

4. 

68. -0 

.58­ : 8.: .
 

6 5 

;;0; "0-; _0;
i7 :' 4 o	 . 

907 

789 4 Q0 

598 

-019 0 4 ­

2 - 274 .8nlneie s 
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ANNEX VII
 

Waivers and Approvals
 

I. Waivers and Approvals Required
 

A. A procurement source and origin waiver from AID Geographic Code
 
000 (U.S. only) to Code 935 for procurement of construction materials
 
and of project vehicles (four 3/4 ton pick-up trucksa and a waiver
 
of the provisions of Section 636 (1) of the Foreign Assistance Act
 
to permit procurement of project vehicles from non-U.S. source and
 
origin.
 

B. 	Approval to deviate from policy expressed in AID Handbook 11,
 
Chapter 2, which limits employment of third country nationals
 
for AID-financed construction to 20% of the non-local work force.
 

C. 	Waiver of policy set forth in AID Handbook 11 to permit pro­
curement of construction services and equipment maintenance and
 
repair services from Free World firms in equal preference to U.S.
 
and local firms, and/or joint ventures of such firms.
 

[I. Justification for Source and Origin Waiver for Construction Materials
 

and 	Project Vehicles
 

A. 	Summary Waiver Information
 

Cooperating Country: Botswana
 
Authorizing Document: PP
 
Project: Botswana Crop Production
 
Nature of Funding: Grant
 
DescriotLon: Construction materials for
 

housing, workshop and storage
 
warehouses - $196,000; four
 

3/4 ton pick-up trucks - $46,000
 
Approximate total value: $242,000
 
Probable Source: South Africa or United Kingdom
 

B. 	Discussion and Justification
 

Construction Materials
 

Construction materials will be used in building the crop research
 
workshop, grain storage warehouses, and three houses for the AID-financed
 
technicians (see PP, Annex VI, "Explanatory Notes" for description of
 
these facilities). The cost of construction materials is estimated at
 
$196,000; i.e. 75% of the total cost of construciton. Although it is
 
not expected that all materials will be procured from South Africa, a
 
waiver is requested for the full estimated cost. This is necessary
 
because the fixed amount reimbursement method will be used, making the
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distinction between procurement sources difficult, if not impossible.
 

It would not be practical to purchase U.S. items in the small
 

quantities needed when private dealers in Botswana are equipped only to
 

service and repair equipment made in South Africa and the U.K. Moveover,
 
considering shipping costs and small quantities involved, U.S. delivered
 
prices would substantially exceed prices for comparable items procured in
 
South Africa. The long lead time required to procure from the U.S. could
 
also delay project implementation if construction of housing for AID­
financed technicains was delayed. The severe shortage of housing in Bot­

swana makes it imperative that construction begin at the earliest possible
 
date.
 

Vehicles
 

This project requests approval to purchase vehicles of local source
 
but of Code 93q nifgin. The vehicles are four pick-up trucks, 4-speed
 
manual, 3/4 ton, 6 cylinder engine with 8-foot bed. Vehicles will be used
 
by AID-financed technicians and consultants and by the Government of
 
Botswana counterparts assigned to these technicians. A waiver is requested
 
for the procurement of Ford, IHC, or Chevrolet vehicles based on (1) the
 
lack of repair capability (both in parts availability and in mechanic skills)
 
and (2) safety hazards for the AID-financed technical staff resulting from
 
driving left-hand drive vehicles.
 

OSARAC has encountered several problems with U.S. manufactured vehicles
 
procured under other on-going projects in Botswana. The Central Transport
 
Office of the Government of Botswana, which has vehicle maintenance
 
responsibility, has serious problems in securing repair parts for U.S.
 
manufactured vehicles. The office also has no mechanics who understand
 
or have experience in any component area of the U.S. vehicles, i.e. engine,
 
running gear, transmission, axles, transfer case or body. The result is
 
that these vehicles have remained "deadlined" for extensive periods of
 
time and when released, repairs often promptly prove inadequate.
 

As a further problem, and while noting that to date no accidents have
 
occured in Botswana, it is clear that improper driving position (i.e. left
 
hand drive) of U.S. vehicles in all Southern Africa locations is a genuine
 
hazard. OSARAC has discussed this problem with representatives of U.S.
 
manufacturers which assure that production costs would be substantially
 
increased for such a small lot order.
 

In addition to a procurement source waiver under AID Handbook 15, this action
 
request requires a waiver under Section 636 (i) of the Foreign Assistance
 
Act. Section 636 (i) limits AID financing to U.S. manufactured vehicles, but
 
permits a waiver of this limitation "where special circumstances exist".
 
According to the appropriate Conference Report, "special circumstances" are
 
deemed to exist in "emergency or special situations such as a need for right
 
hand drive or other types of vehicles not produced in the United States".
 

Based on the foregoing, we believe that "special circumstances" within the
 
meainig of the legislative history do exist in this case and that a waiver
 
to the U.S. vehicle requirement of Section 636 (M is justified.
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III. 	 Justification for Deviation from Policy in AID Handbook Regarding
 
Employment of Third Country Nationals (TCN's)
 

Contractors constructing the three houses, workshop, and warehouse
 
facilities may require technical and supervisory services of TCN's to handle
 

electrical, plumbing, and other design and installation since local expertise
 
may not be available. As the total cost of construction will be only
 
$261,000, U.S. firms and personnel will not likely be interested in this
 
work. Therefore, deviation from the employment policy in AID Handbook 11 to
 
permit hiring of TCN's is considered necessary.
 

IV. 	 Justification for Waiver of Policy Set Forth in AID Handbook 11 to
 

Permit Procurement of Services from Free World Firms
 

The need for this waiver is based on the following:
 

A. Since the total cost of construction will be only $261,000, U.S.
 
construction firms are not expected to be interested in this work.
 

B. A sufficient number of qualified local firms operating in Botswana
 

are available to perform the required construction and permit competitive
 
procurement. Possibly a number of firms may be qualified as "local firms"
 
under Section 2 (d) (2) of HB 11 (Chapter 2), on the grounds that they are
 
integral parts of the local economy. However, since some of the firms
 
operating locally may not be incorporated in or may not have their primary
 
place of business in Botswana, this waiver is considered necessary to assure
 
adequate competition and availability of services. Customary GOB contracting
 
procedures will be used.
 

C. In addition, it is anticipated that some maintenance and repair
 
services will have to be provided by local firms, many of which may also
 
be owned by South African or other Free World interests.
 

D. No U.S. firms providing the required services are known to
 
exist in Botswana.
 



92.
 

ANNEX VIII
 

Draft of Project Description for Project Agreement
 
Botswana Crop Production Project
 

This project supports the Government of Botswana's (GOB) effort to
 
develop and expand programs in cereal crop production, with particular
 
reference to sorghum so that Botswana will have the institutional capacity
 
with which to identify and react to opportunities in arid land crop develop­
ment. This institution will be able to integrate crop research, social
 
science research and extension; recommend policy; create programmatic
 
activities; support their implementation; and have trained field staff in
 
crop production operations. The project will staff key positions in a new
 
GOB-created Crop Division in the Ministry of Agriculture (MOA). This
 
division will prepare crop development policy recommendations which, when
 
accepted by MOA, will be converted into programs and projects dupported by
 
the division. The division will coordinate and provide liaison with crop
 
research at the Research Station, other donor activities in crops, the
 
extension system, the crop marketing board and contacts with international
 
crop research bodies. In addition, it will act as a feedback mechanism
 
between and among these groups and, ultimately, the farmer. The project
 
will include financial support for storage of crops at the local level;
 
research support including staff and a crop research workshop; participant
 
training and commodities. The project will support the development of new
 
dry land farming systems requiring minimum inputs for grains -- sorghum,
 
millet and pulses. The project also will focus on developing and field
 
testing innovative technological transfer methods acceptable to the small
 
farmer.
 




