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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 walvers 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 11,
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 repalr 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 Govermment of Botswana (GOB)
to develop and expand crop research activities and crop_production
proérams 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 institution building in nature, this project will v
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 1t is developed; and constructing five grain storage warehouses for the
Botswana Agriculture Marketing Board (BAMB).



2, AID Inputs
AlD-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 soclal science research; (d)
collecting base-1ine 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.




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
MOA 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 StatusJ

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 1s expected that the project activities discussed herein
will be supplemented by follow-on MOA efforts and/or subsequeant 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.



C.  Summary of Findines

An analysis of :the various findings in Parts III and IV herein
coriirm that the pProject is ready for implementation, Findings showed that:
1, The dry land farming systems being developed by a U, K, -

funded team are technically sound and will have few, if any, negative effectg
on the environment, :

2, - Several sociological constraints stil] exist in the systems but
do rot zppear to be insurmountable, MOA has a full time Rural Sociologist and

the project design included consultants in Rural Sociology to help cevise meth-
ods to overcome these constraints,

3, The technical design and cost estimates are reasonable and
adequately planned,

4, Marketing problems stemming from Scath Africa's cereal |
policies zre being alleviated through activities of the recently created Botswana
“gricultural Marketing Board (BAMB),

5. Acceptance of the new cropping systems, even at their

t stzge of cevelopment, can substantially increase small farmers!
otiput and income, :

6. The Government of Botswana is strongly committed to the
' success of the project and to increasing cereal production,

7. The recent reorganization of the MOA zllows adequate flexi-
bility among and between line and staff operations to plan and implement pro-

gres.

&\’Piming and funding of project activities are appropriately
scheculed; and ’

9. . Feriodic evaluatians and an independent review of the pro-
ject during the fourth quarter of FY 1979 are planned to assess pProgress and
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suggest possible revisions to the project design if felt necessary,

D, Froject Development and Issues

At the request of the MOA (see Annex IV), OSARAC prepared a
Project Identification Faper (PID) -- Crop Froduction and Marketing -- in
January 1975, It proposed that USAID provide technicians to staff a newlye
created Crop Division within the MOA; support a participant training pro-
gTam to reduce 3otswana's dependence upon expatriate donor-supported
stafl; assist the newly-created Botswana Agricultural Marketing Board;
and continue support of the cereal variety screening activity,

In April 1975 a Froject Review Paper (PRF) was prepared, Its
findings wilt largely upon the PID but stressed extension of a bare-fallow
cropoing 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
FProgram (WFF) in 1973, Almost 1, 700 farmers accepted the practice after
bein3 given a food allotment, As the scheme provided considerable extra
output at ro extra risks or out-of-pocket costs, it seemed acceptable as the
center of jocus for a crop production program, To determine how farmers
were retairing the practice, the PRF advised that a follow-up farm survey
TToEEa ¢« The FPRF also recommended a participant training program, in-
stitutiwgment of the Crop Division, and assistance in building
storage warehouses for BAMB, Both the FID and FRF 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; i, e,, is this an institution building o# production actvity?
Issues alsc 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
of the following members:

/Martin H, Billings, Agricultural Economist, REDSO/EA
q, obert C, Fickett, Agronomist, Purdue University
{ ~~ "VAllan Sheppard, Cereal Technologist, University of California
' / \%erry Oweis, Agricultural Economist, AID/W / -
/Q/) ),-/ eter Weisel, Rural Sociologist, AID-Funded Contractor

\UForrest Duncan, Economist, REDSO/EA
The project which emerged varied in emphasis from that envisaged in the

o
~

;\’
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FRP, A survey'to determine the acceptability of the bare-fallow technology
Was undertaken as part of the team's research, Although not conclusive,
the firdirgs strongly argued that early emphasis on diffusion of the system
Was premature; that additional research, trials and demonstrations were
needed; and that early creation of a strong Crop Division was a vital pre-
requisite to any long-term production program,

‘Ficld findings argued for a project developed within a deliberate
time frame, Activities would include institutional development, intensive
Taxticipant training, and continued field trials as Initial and immediate

steps Wfield testing of technology and cornmunication methodology,
Only at a late te, and possibly post~project, could diffusion begin on an
- extensive scale,

A five-year project is recommended; a four-year period of
intensive development, with the last year being a changeover period when
perticipants return and begin to assume operational responsibility of the
Crop Division, The team and the GOB prepared the followx:.ng project,

n, Project Background and Detailed Description

A, Back? round

1, Crop Development

Although a food deficient country, Botswana has the poten-
tial for cereal self-sufficiency in all but the most extreme dry years, The
Government 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 latk 1960's, supported by Great Britain, By the end of the first

project peridd, 1973, some very prommising cropping practices had been
adaptad to 3otswana conditions; in particular, a post harvest bare-fallow

anc early plowing system to consefrve moisture and scarce animal draught
power, The British are continuig work, presently through a farm equipment
improvement project stressing animal equipment, 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 degcade, ‘

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, 5,
These will return to Botswana by 1979,

b. Extension Fersonnel

Botswana is unusual among African countries in the
possession of 2 large extension network, the farmer-agent ratio being one
of the lowest, 200:1, However, extonsion workers now largely focus on live-

stock programs and have comparatively little to do regarding cereal improve-
mert, : .

c. Botswana A¢ricultural 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
assembling a starf, has begun grain purchases, cnd is recommending mar-
kelirng aad storage policies, However, it is critically short of stor:ge capa-
city, The UNDPF prouvides its director,

d, Staff

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


http:stora.ge

e, Crop Division

All these efforts, important in themselves, remain
undirectec by any central body responsible for long-term crop program
development, The GOB has recognized the need, In 1975 it reorganized the
MOA along more functional lines away from the rigid and technically divided -
System commorn in many countries, In addition, and for the first time, a Crop
Division was established, USAID has been asked to help staff this division
ard develop crop production programs,

2, Need for Agsistance

a, Domestic Resources

Although well-endowed with largely untapped minerals
and a well-established cattle industry, Botswana remains a very poor country,
rublic Tevenues have sufiered in recent months due to (1) a recent deteriora-
ion in the country's customs revenue base, and (2) setbacks in the rate of
mizeral exploitation (see Economic Analysis, Part II), No money is now
avzilable or will likely become available for the next few years to support
an zmbitious cereal production program; nothing will be possible in this
regard without donor assistance on a rather generous scale,

b, Eligibility

Botswana qualifies for USAID support based on the
criteria established by congressional guidelines, It is food-poor, but has
potential, Its public policy regarding development stresses social justice,
Althougk the population is not large by world standards, its density is high
given the extent of arable land (650, 00 people on 165, 000 hectares, or 4%
of the totai land -- 30 persons per Km"), Moreover, this population is
growing at about 3% annually, PFer capita incomes are low, about $223,
Most of the 65,000 farm families live under subsistence conditions on very
marginal land under the constant threat of drought -- a single bad year can
Crastically reduce production and exhaust reserve supplies, '

Botswana has approached the United States (sce
Annex IV) to support its efiorts to improve the MOA's capacity to plan,
manage, and improve crop production programs and minimize the risk of
crop frzilure, The project outlined herein will complement and support
on-going and prospective GOB and donor activities in this area,

B, Project Description




l. Goal

The long-term goal of the GOB is to develop a crop
.8ystem, with particular emphasis on cereals, primarily sorghum, that
will 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 suitabie 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 addrrss 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 (CP0), 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-count’ry 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):

(000 us$)

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



2)  Participant Training 3 222
(See Chart II) '

3) Commodities X - 138
a) Four Vehicles 340
b) Training Supplies
and Equipment $35
c) Research and

Laboratory Equipment $25
d) Office Supplies and

Equipment $20
e) Contingency 318
4) Other Costs & 341
a)  Housing for three
families 72
b) Crop Research
Workshop $ 15
c) Storage Warehouses
(5) $120
d) Inflation Factor 3 20
e) Budgect Support (Crop
Division) $ 80
f) Contingency 8 34
Total 31,742

ﬁz

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* ’ 1,442
Total 81,717

Although not a joint project with the U, K, and/or
the UNDF, the objectives and goals of their crop-related projects are the

same or similar to those of this project, Therefore, thei: inputs are in-

cluded below to reflect all resources availzble to the GOB in crop production
activitics,

- .

". The United Kingdom is sponsoring three major crop

- * This figure represents that proportion (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.
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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 Filot Project 920

Total g1, 386
The United Nations will fund the salaries
of BAMB personnel, $ 82
! . s

A more detailed description of the above inputs is included

in the "Explanatory Notes'" to Annex VL Froject papers describing the U, K,
programs are also available,

Table I 1/
TECHNICAL SERVICES TIME PHASING-
Botswana Crop Froduction Project

(000 USS)
U. S, Specialists U, S, FISCAL YEARS : Staff{

. 1976 1977 1978 1979 1980 |1981 |Months
Chief Crop B .
Inmdrovement Officer - 12

Cron Prcaram Officer ! < —> 36
Crop Screeping
Oificer =° o N SR i a2k - 24
Cornsultancies= - (10)]C 10} | ( 9)l( &) 37
‘Sezif-Months) , .y
Tota! Stzii-Months | . 16 1 34 45 | 34 1397
Ouiivations | 138 242 1 602 | 59 | --- ---| 31,041
Notes
1/ Prepared February 1976 by OSARAC/REDSO staff,
:2__ ------ Frovided by Southern Africa Development Fersonnel and Train-

ing Project (SADFT),
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,

~
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Table II 1/
Participant Training Schedule—

Botswana Crop Froduction Project

(000 USg)
U,S, Degree Participants
US FISCAL YEAR 1976 | 1977 1978 1979 _L‘)BO 1981 | TOTALS
Departures No, Participants (2) 4
Agronomy 2 € . ) >
Agronomy 2 < (3) ~
Farm Management 3 ¢ 2) >
Extension 2 € >
Returned Participants (Curriulativc) 2 9 Q
Study- Months (Excluding SADFT) 21 84 84 63 252
(¢10, 000 1st Year, 2/
Funding Obligations g 8, 000 following) 810 | g68= 356 248 3182, 0

Jo—e
~

N
~

SADPT project,

Two threc-year agronomy participants (1976

Prepared February 1976 by OSARAC/REDSO staff,

j.\cpa rture) funded by
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Table Il Continued

U. S, /Third Country Diplomate Participants

US FISCAL YEAR 1976 1977 1978 1979 1980 1981 TOTALS
Departures No, FParticipants (2)
Agronomy 2 < B
Post Harvest 2 < >
‘Returned Participants (Cumulative) 2 4 4
Study Months 24 48 24 96
: 1
*
Funding Obligations ($5, 000/Year) 310 320 310 3 40
TOTAL FUNDING PARTICIPANTS 310 378—1'/ 876 358 $222, 0

1/ Total FY 77 obligations of $78, 000 for training differs from the figure
of 388, 000 presented in the CP, The former figure is the correct one
and the additional $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 rela- ‘
tively f&v, Achievem

ent of outputs is largely a matter of good managerial
control of inpuisT namely insuring that the GOB, contractors, suppliers and

shippers make inputs available on time as required, Beyond this level, the
adility of project management to predict and control events diminishes and
external factors become more important, Among the assumptions listed in
the Logical Matrix Framework (Annex II), the following may be singled out
as being perticularly critical to pProject success:

a, GOFE Support

L oid

GOPB support of the Crop Division and its programs
in terms of funding and personnel support will be essential, This applies
zoth curing the project and after it ends,

b, MOA Coordination

Inter-MOA coordination and successful employment
o the inter-disciplinary tasks force concept will be required for efiective
planning and implementation of crop programs,

C, Other Donor Support

Continuation of the crop research projects funded
by the U, K, will be a critical factor towards developing a more procductive
ard reliable dry land Crop system acceptable to small farmers,

d, Economic Incentives

Cercal price and market policies designed to provide
rezlistic incentives will be vital to pPrumoting acceptance of the new crop
sys:emr.s and increased production, '

C. Fhasina of Inputs and Linkages

The phasing of project outputs in juxtaposition with one another
is examired in Part IV (Flanned Ferformance Track analysis), Here each
will ¢ 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, us

w

ing
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these, produce a long-term crop development program, The AID-supported
core of the division, the CCIO and CFO, will arrive at post ten-twelve months
after the letting of the contract, At the time of their arrival, housing will
have been completed, four vehicles will have arrived, and the first deliveries
of other supplies and equipment will have been made,

2, Work Flans and Evaluations

The CCIO will prepare a long-term work plan for the pro-
ject and see that yearly work plans are pPrepared by each oificer, The long-
term plan will embrace all activities of the division and related research
sta’s, It will include the work of the CPQ.and CSO as well as the progress
ard plans of other donor-funded, crop-related projects,

Technical, social, and economic evaluations required in
Preparing the work plans will be performed annually by consultants and MOA
tecinical services at the CCIO's request, The {irst of these will be in May,
1978, This evaluation and its conclusions will become an input to the next
annual division program and Plan of work, The process will be repeated
again the following crop ycar, 1978-79, when a similar evaluation will be
urdertzxen, At the end of the third crop year, a long-term plan will be

completed in which specific courses of action and policy recommendations
wili be mrade,

3, Research

The CCIO should arrive at post five months prior to crop
year (977-7¢, This will aiford ample time to coordinate with the Research
Division in their Preparation of varietal research, Research performed in
previous years will be a base on which to build,

The number and variety of farm level demonstrations will
incrense, year to vear, utilizing both crop developments and findirgs irom
other crop nroduction activities, By the end of the second crop year, demon-
stritions will have cteen completed, embracing most, if not all, of tne arable
periicns of Botswana, The CSO, in cooperation with the Research Division,
wiil have tested upwards of a hundred varicties of sorghum, In addition, the
division is expected to have completed additional trials of millet and pulses,
The program of the Research Division is expected to include an analysis of
all factors of production in addition to those noted above,

1, Extension

The CFO will be involved with the warious projects, trials,
etc,, irom which extension training programs and materials will be prepared,
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Beginning in crop year 1977-78, these materials will be used on a pilot basis
to test bot: demonstration methods and acceptability at the farmer level, By
the end of crop year 1978-79, the CFO will have an experience base from
whick training systems can be devised which are sensitive to the problems
of rural acceptance, Large-scale training of extension cadre will begin in
¢rop year 1979-1980, -

3, Farticipant Training

In 1976, two Botswana crop technicians will be sent to the
U=zited Stztes for three years' professional training in technical agriculture,
Trese will be funded under a separate AID-financed activity (SADFT), These
trzinces will return in mid-1979, Employment of these technicians in crop
screent -5 activity will permit the CSO to undertake a more ambitiou

S program
of trials and demonstrations,

Seven additional three-year participants will depart in 1977
anc will rewurn in 1980, They will engage in area-wide, large-scale demon-
straiions as ¢xtension workers or fill other crop-related posts in the MOA

In 1977 two two-year trainees will be sent for training in
tecinical agriculture vo African institutions, They will return in 1979, Two
additional trainees will be sent in 1978, '

Thus, by the end of 1381, nine three-year participants and
four two-vear participants will be trained in various subject areas of tech-

nical agriculiure related to crop production,-

6, Grain Storage Warehouses

Funds will be provided to assist BAMB in the construction
of five grain storage facilities of 1, 000-ton capacity and in-country training
ol siorage managers, Two storage units will be completed by September
1977 and the remaining three by July 1978, An in-country training program
will be corducted in 1977 prior to completion of the first two AID-{inanced
Zacilities,

7. Local Costs

The Crop Division will have an annual AID-supported budget
for three vears in support of operational needs, In addition, funds are pro-
vided for support of selected research activities, principally sorghum, Bud-
get for the utilization of these funds will be included in the Project Agreement,
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IZ, Project 2 ralyses

The following analyses were done in abcordance with the requirements
of ATD iHandbook 3, Though all are not directly pertinent to the institution-
buiiding nature of this Project, they do provide justification for

the longer
time goal this and other crop production activities address,

A, Social Analysis

The following analysis focuses upon two general areas of concern,

the acceptability of the new technology apd the intended beneficiaries, Fartl
looxs at

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

.- the havioral changes necessary if farmers are to adopt
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 Botswana,
y for its production, as is the case with staple food crops tarough-
out :uiich of the world, has evolved over considerable time and has been well
adapted to the resource base available to the large number of Botswana farmiers
Who are producing not far above subsistence, The traditional technology used
by must can be summarized as follows: farmers move from their homes in
the villages to their farms (referred to as "the lands" and often a number of
rmiles from the villages) after the spring rains have begun -- normally in
Oc:over/November -- to begin plowing, Seedbed preparation is accomplished
with the use of mould-board plows pulled by draught animals (primarily oxen)
and can begin only after the ground, hardened through the cold winter, is
softened by the spring rains, Flowing and planting are generally done as
one cberation! seeds are broadcast and plowed under; considerably less
thar 30% of the farmers have access to a planter, Weeds, grown high during
the period from the previous harvest, are likewise plowed urder, Land is
a relatively abundant resource and is plowed extensively, The amount plowed
is Cetermined by the constraints of labor and draught power, and in drought
pericds by the amount of land sufficiently softened by the rains to allow plow-
ing, Weeding is done by hand largely by women, and is carried on throughout
the growiry period, Because extensive areas of land are plowed, labor for
weeding is generzlly a constraint, resulting in perhaps only one weeding of
the entire plantecd area during the growing season, Harvesting is done by
hand between May-July, After harvest farmers commonly return to their
villages for the winter,

The techrolog

This system, as noted above, is well adapted to the
resource vasc¢ available to farmers and is aimed at minimizing risks to ensure
subsistence and mecting necessary social obligations, The primary constraints
fzced by most are a shortage of labor, shortage of draught power, and extreme
variadility of rainfall, The technology described above, in efiect, maximizes
the return rom these scarce resources, Extensive land cultivation ensures
some return regardless of how clean the fields are kept, In eifect, the choice
is made to utilize draught power to its fullest (and so extensive plowing), to

rtee a minimum level of output as opposed to plowing smaller arcas,
2ing a greater effort on the exceedingly arduous task of weeding

At the same time, the historical djyision of labor between
male and lemale influences the choice of technology used,= Men are responsible

1 2inz by hand can be thought of as a high labor cost element in the
ense that it is exceedingly strenuous work and expensive as to time,

he choice to plow extensive areas of land in difference to weeding re-
flects a decision to minimize the use of this high cost input,

A detailed breakdown of time spent by men and women in the various crop
production activities is given in C, A, Bond, Women's Involvement in
Agriculture in Botswana, November, 1974,

RN
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for lznd preparation and women for weeding, bird watching, and harvesting;
wkile' men may help with some weeding, relative to women their input is

small, By extensive land Preparation maximum use is made of male labor,

and at the same time women work throughout the growing period to keep the
lands as clean as possible, Because weeding is slow and strenuous, a farmer's
lanés are, in fact, rarely kept clean, The system used, far from being inef-

ficient, is the least cost -- in terms of the effort expended -- in order to
enstre enough output for subsistence,

In order to make optimal use of the shortage of

Craught pox--7r, a complex system of borrowing and tiring oxen has evolved

. 3
over time, -

As has been noted elsewhere, upwards of 30% of all
farmers have no oxen and probably 50% have insufficient oxen to meet the
needs of the technology used (though these percentages are lower when all
draught animals are taken into account, e, g,, donkeys), This constraint is
met within family Broups by oxen sharing, often with no reciprocal obliga-
tion on the part of the borrower, In addition, a system of long term lending
of cattle (mafisa) has developed which entails lending cattle for long periods
with defined responsibilities on the part of both the borrower and lender,
Commonly the borrower has the use of the cattle for plowing (oxen) as a
source of milk, and is entitled to a certain number of calves, The lender,

on tne other hand, benefits in that others are responsible to graze and tend

ris cattle, Finally, various arrangements of working on another person's
farm in exchange for the use of his oxen and hiring oxen for cash are found,

b, Froposed New Technoloav and Behavioral Chanpes .
Necessary for Farmer Adoption

During the past several years the Ministry of Agri-
cultire of the GOB has been involved in research on an improved system of
sorzhum production, The system being tested is aimed at substantially in-

creasing sorghum yields; the results to date, though inconclusive, are
Promising,

In order to determine whether the proposed system
might be adopted by low income farmers, it is necessary to examine how
ITTHTers from the technology currently being used, i, e, what changes farm-
ers woulad™hsave to make in order to adopt the new technology,

3/ For a useful discussion of these sharing arrangements which empha-
sizes their complexity, see Donald Curtis, '"Social Organization of
Flougring," Botswana Notes and Records, June, 1972.
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1) Crop Rotation
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3) Flanting

1) Weeding
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5) Thinning

&) Tertidizer

7) Cuitivation

8) Harvest
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The proposed technology is based upon a system of

Divide the land into four
equal parts for a planned
rotation of four years
including a bare fallow,
€. g, fallow, sorghum,
cowpeas, millet, —
Autumn plowing (June-
July) using mould-board,
disc, or chisel plow,

Flant after first heavy
rains in the spring (Oct, -
Nov, ) with planter
directly into autumn
plowed land, Flant in
TOowWsSs,

Machine weed as soon as
weeds are visible after
autumn plowing, Weed .
series of times during
growing season,

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

Top dress with nitrogen,

Brezk up smooth, com-
pacted surfaces with
cultivator, plow or
hand hoe,

By hand,

ents and presumed benefits can be

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 competizion
for moisture,

Flant population is signifi-

cant determinant of yield,

Nitrogen is also important
determinant of yield,

Important for maximum
infiltration of few heavy

showers,



22,

This system differs from the present one in that it
would 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) Flant 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 wotrk would be dc-
cidedly less arduous; likewise, more labor
time would be required for thinning and har-
vesting (assuming greater yiclds per hectare
and so an increased labor requirerr.ent);

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

‘zrmer adoption though, as is stressed below, it is possible to mirimize
tneir severity,

ol

Ce Constraints to the Adoption of the Proposed Svstem
of Low Income Farmers

1) Labor Requirements - A study recently com-
pletecd ir the Kanye arez®’ southwest of Gaborone indicates that, if one assumes
that the whole family is able to contribute labor, approximately 25% of tke fami-

lics in the area would be unable to meet the labor requirements of the new
system from within the family, A more realistic projection woulé take ac-
count of the fact that most families have pre-school children or older adults
who zre unalle 1o work, thus substantially increasing the percentage of

4/

See "Information on the Felotshetla Area", Sociology Unit, Ministry
of Agriculture, Government of Botswana, 1973,
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families who would be short of labor, When the total labor force of the

dfeca wis compared with labor demand under the new system it was found
that 17'Mn_1ilies 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

Teason to believe that poorer farmers would face a more severe labor con-
straint 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 meagnitude of the problem faced,

2) Timing of the New System - Under present
tectinology April-July is a high labor and oxen use time, Harvesting is
Lelng enrried out and can extend into July, Oxen are being used to carry
graiz from and water to the lands (often long distances) for both human and
arnimal consumption, The new system requires plowing and so greater use
of Lath labor and oxen at the very time when they are presently fully utilized,

-
R e

in eifect, the new technology would compound existing constraints, Unless
time takern or harvesting can be reduced or harvesting dates moved back,
22rély seems possible for farmers to plow at the recommended time,

3) Draught Fower - The constraint on oxen noted
above is somewhat mitigated by the fact that the new system is, on balarce,
oxen saving in comparison to present technology, Autumn plowing requires
fewer oxen due to the fa:t-that the soil is much less compressed at that time
thar in the spring. In the Kanye case it is estimated that using present tech-
roloyy approximatcly 50% of the families have insufficient draught power;
uncer the provosed system this would be decreased to 33%. The new tech-

nology thus primarily assists the poorer farmers, i, e,, those who possess
Iew cattle, '

1) Oxen Sharing - As described carlier, there
a complex system of oxen sharing, a system which has developed to
evizte &n oxen shortage, It is important that with the new techrology
: em or some modification of it be continued, for the poorer farmers
will remain dependent upon the wealthier for draught power, From a sample
of zpproximately 30 farmers interviewed in the course of this project review
there were indications that farmers would resist lending oxen in the autumn
{the proposed new plowing time); they fear a weakening of their oxern due
1o Increased work just beiore the cold winter, If this should happen the
poorer, cattleless farmers would sufier, Given the exceedingly high ¢con-

omic and social value placed upon cattle, this issue could become impor:ant,

Ry =

3YysSt
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5) Equipment - As a minimum the new technology
requires a plow, hoe, and cart for carrying fertilizer to and crops from the

lands, A more sophisticated variant requires a toolbar with improved plow,
a planter, and a cultivator, In Kanye 75% of the farmers did not use a hoe
or cultivator in 1975, and 58% did not have access to a cart,

6) Movement Between the Lands and the Vil ges
‘orically farmers have moved to the lands in the spring and returned to
end the winter in the village, The new technology requires, at :he least,

ers to remain at the lands longer in the autumn and Preierably to remain

kreughout the year in order to carry out all of the needed tasks related to
€rov production, In the Kanye study reasgons given for returning to the vil-
lage emphiasized the lack of schools, clinics and shops at the lands, as well
&s various social obligations in the villages, Similar responses were given
Dy the farmers interviewed for this project review, It scems clear that
there are important reasons for farmers to leave the lands for a portion
of the year,

]
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7) Water Availability - The most important
: of water at the lands is small, privately owned dams,

In the autum
a’ farvest znd throughout the winter this source is dry, To suggest atvtumn
plowing or that farmers remain at the land

s the entire year raises the seri-
Ous proviem of finding reliable sources of water, Unless this protlem is

‘¢ new technology has little chance of being adopted,

w
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8). Storage and Markets - Little sorghum: is presently
sold zrd there are clear indications that farmers aim at producing sufficient
for their subsistence and little more (if substantial surpluses are grown in one
year the following year farmers typically grow less -- they attemipt to grow
the amount rneeded for family consumption), If surplus sorghum is to be

procuced, a necessary condition is a reliable market (presently non-existent)
anc adequate storage,

9) Compression of Soil During Fallow - Autumn
plowing and winter fallow require that cattle be kept of? the plowed laad curing
the winter o avoid compression of the soil, This requires fencing the land,
somietning which only a small percentage of farmers presently do,

10) Risks of Adopting the Complete Technolooical
‘o Fackage - There is a trade-off between the level
of risk assumed by a farmer in adopting the new technology and what ke might
ceive in increased output, If a farmer were to make but one change ir hig
esent practices, e, g, change the date of plowing, he would minimize his
risks but his possible increase in output would be relatively small, As he
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acopts more of the proposed ''package'’, i, e,, a

' dditional equipment, the
app-ication of fertilizer,

remaining on the lands the entire year, kis risk
increases as does his possible return, The types of problems summarized
r items 1-9 above represent some of the risks which the farmer will have
O assume if he uses the new technology, For any hope of large numbers

[a i 2.0

of low income farmers adopting it, these problems -- risks --. must be
minimized,
d, Suggestions for Overcoming Fotential Froblems
1) Labor - The demand for labor could be

recuced by abandoning thinning altogethe:z:_q Such would be possible and

@ reascnable plant population still maintained if a simple planter could be
cevised (several simplified planting devices are prescntly being tested by
the MOA -- using tubes through which seeds are dropped, using empty
beer cans), Likewise, alternative methods of weeding which fall short

of using high cost cultivators could reduce labor time needed in this opera-
tior, e, g, , utilizing a small blade attached to the plow, Simple, low risk
alternatives wre nece ssary if low income farmers are to be reached,

2) Timing of the System - If a farmer were to
a small part of his lands the first year, a bit more the
it would be possible to minimize the increased demand for

avtumn plow only
second, ete,

o ]
~is labor at that time, Each year, as the land area he plows in June and
July increases, the area requiring harvesting labor at that time cecreases,
Therciors, tre change in the plowing-harvesting pattern can be made with-
out creating

§ excessive strains on labor and oxen,

3) Oxen Sharing and Water Availability - If
farmers had some assurance that their cattle would remain strong during
auvtumn plowing the risk of lending would be reduced, One principal facior
related to this is provision of adequate water, Likewise, the availability of
wzier Is necessary (though likely not sufficient) requirem
farmers to

ent to encourage
rernain on their lands later into the autumn than has histor
been the case, Borehole drilling should be a com

courzge changes in dry land farming practices,

ically
ponent of a program to en-

1) Equipment - The greater the degree of soshis-
tication of equipmert introduced and the higher the investinent required, the

greater are the risks that farmers will be required to take,
of small farmers are to adopt the technology simple, low cost changes in
currert equipment need to be the focus, e, g,, simple planting <evices and
a blade attachment to the plow far weeding (a:’.~ suggested above),

If large numbers

5) Movement Between the Lands and Villages - In
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the Xanye study 20% of the re spondents gave lack of physical facilities as

; czson for rnot remaining on the lands throughout the year, Again,

Provision of such facilities would not be sufficient to keep a higk percentage
ze lands, but it is likely a necessary condition, Social obligations would

e e villages, but as more and more stayed on the lands over

time suck oblipations may well be fulfilled without returning to the villages,

The MOA is examining what would be feasible re developing a greater inira-

siruciure, e, g, service centers, in the lands areas,

7
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6) Storage and Markets - The axtension of on-
ge technology will be part of the proposed AlD-assisted project, A
twiing board, largely latent to date, is receiving considerable
stadblish stores and buying afents throughout the country, Con-

t
:re, along with assistance in storage construction, is necessary,

) Compression of Soil During Fallow - Fencing

winter fallow system to be effective, Low cost fencing
\ ls {as is currently done by some) must be one component
the new techrology,

o
8) Minimizing Risk - If risk is to be minimized

the components of the pProposed technology need to be adapted to the local

enviromment -- social and economic -- of the farmer, A systematic attempt

to do this is being carried out through the Integrated Farming Filot Froject
A, Soon this project will test alternative technologies for dry land

farrmiing among 387 farm families in an area just south of Gaborone,

To summarize, there remain several constraints

which must be dealt with before the new crop systems are fully acceptabtle
farmers, Over the next few years, research and experimental

il continue to address these, Some suggestions for overcoming
¢ a.ready given above, and it is felt that by the end of the project
acdequate solutions will have been found for each, They are not in-
sartable; and the Crop Division will play a significant role in guiding
ordinating activities to overcome them,

2, Beneficiaries

a, Characteristics

The intended beneficiaries that will ultimately be
aifected by this project are Botswana's resource-poor small farmers who
toil 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 sector
and farm holdings number about 65, 000, ninety percent of which have less
thzn 10 tectares of land, This land is very arid and is subjected to drought
an averaze of seven years out of ten, Due to thege Sahelian conditions, it

is es:imated that no more than 30% of the country's farms are able to satisfy

subsistence needs in a typical year,

Cattle ownership is another significant characteristic
The traditional cropping system requires a herd of at
rovide sufficient traction to manage even 10 hectares of
lanc ziven the soil conditions which prevail at the present plowing time,
Hovever, 30% of the land holders own gp cattle and almost one-kalf of all
helders have fewer than 10 animals, An agriculture survey in 1971/72 in-
dicated that half of the farmers planting sorghum produced only 19% of the
crop, and 90% of these farmers employed cattle-drawn plows,

of the target group,
least 20 animals to p

b. Role of Women

Still another interesting characteristic of the intended
beneficiaries is the fact that a large proportion are women, Women play an
important role in a wide range of farm activities in Botswana, As described
above, they are responsible for carrying out many of the cropping operationrs,
In a recent sample of over 2, 000 households in rural areas, it was found that
s of these kad no resident male head of family (27%

1o were headed by widows
or spinsters, the balance were households where the male was away working),

Ce Basis for Selection -

This group of resource-poor farmers -- those with

less than 10 hectares of land and less than the mininum number of cattle to
rovide ne

Cessary traction power -- has been selected as the intended bene-
ficiaries not only because they represent that segment of the population the
Conzress has mandated we direct our assistance, but because it is a national
obiective of the GOB to promote social justice and reduce the widening gap
deiweern rural and urban incomes, By establishing a Crop Division which
will ultlimately develop a more productive crop system acceptable to the
srall farmer, these objectives will be met,

d, How and When Small Farmers Will Benefit

The extent to which small farmers can benefit from
the technology being developed is indicated in the farm budget discussion
of the Eccromic Analysis, It is likely that these benefits will not begin
until towards the end of the Project period and beyond, This is due to the
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fact trat the project is essentially an institution-building one with the ulti.
Tate goal -- development of a more productive crop system acceptable to
mzll farmers -. being reached in the third or fourth year, Thereafter the
ale of spread effect wil] be largely influenced by the efforts of the extension
ersonnel, When farmers become aware of the ease with which the new

ot v
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ecanologzy can be adopted, and the fact that no major extra costs are in-
veived, the rate of spread will accelerate, -

e, Beneficiary Participation in FProject Formulation

The target group has been actively involved in the

formulation of the pProject, Interviews with farmers participating in the

trming experiment discussed above revealed that constraints
xist in the new technology being developed by the U, K, team (see
b A {indings, in fact, suggest that early emphasis on diffusion
of the system was premature and led the project design team to recast the
project as basically an institution-building one, Feriodical interviewing and
surveving of the intended Leneficiaries will be an integral fecature of the pro-

ct to insure that the Crop system being developed will meet the small
rmer's needs,

3. Conclusions
~bnclusions

It may be concluded from the above analysis that the in-
tended beneficiaries will utilize and benefit from the project without undue

cifficulty, A gain, constraints have been identified but it is felt that solutions

are available to overcome or minimize them,

The beneficiaries' awareness of the necd for change is
evidenced by their Participation in earlier trials of the systems and their
valuzdle evaluations of the same, The participation of 387 farm families
in the Integrated Farming Filot Froject mentioned above attests to their
continuing interecsts,

The question of whether Project outputs will lead to the
project's twofold purpose a's a resultl of an initial positive social impact is
awiward to answer, Because of the institution-building nature of the project
there will rnot be a direct social impact on the ultimate beneficiaries, How-
ever, since support of the U, K, team's €rop research is a subordinate pur-
pose, and cevelopment and acceptance of improved Crop systems is the

Project gozl, consideration must be given to the social impact these new
systems will have,

As discussed above, trial systems have been introduced
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ard corsecuently have already had an "initial impact", A follow-up survey
on :iis impact by the design team's rural sociologist indicated that a strong
emphasis on extending the current systems was premature and needed fur-
ther development, For this reason the project is primarily an institution-
bullding one while at the same time continuing efforts are being made to
erhznce the acceptability of the new systems,

.
LYY

Therefore, in terms of the institutional aspect of the pro-
ject there will be no social impact, But in terms of the project's secondary
PUrzose ard goal, the output will overcome and minimize those constraints
alrezcy identified, Through demonstrations, and spread effects, a positive
impact will be nmrade and both the purpose and ultimate goal will be accom-

plished,
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B, Technical Analysis

1, Te chnologx

The Social Analysis provides a description of the traditional
rorping system, problems associated with it, and suggestions to minimize
« Efioris of the U, K, Research Team to develop an improved dry land
“ing techrology are described in the background section of Fart II, These
forts will be comjplemented by the Crop Division primarily through the Crop
Screenin: Oficer, Another area in which che division will have a significant
tecnnical input :s the post harvest technology., Consultants will (1) assist in
exterding an on-farm storage technology devised earlier by a British storage
specizlist and (2) participate in the development of an appropriate milling
techrology for Botswana,

A summary of the findirgs and proposals of the project
cesizn team's agroromist are presented below, The cereal technician's
indinzs rc-_'n..:'dir.; storage and milling are then discussed, The analysis
ConCiTdgs with an appraisal of the suitability of the technology, a technical
cost. desigitw alysis, and an environmental impact statement,

2, Agronomist's Findings and Recomimendations
ag

a, Major Croos

Except for maize meal found in the cities, sorghum
is the primary f00d cereal in most of the country, It also plays an important
role ir the local production of beer (home brew), The second most important
¢rop, maize, is largely grown in the southeast corner of Botswana where

infull is miust favorable,  Millet is also raised but primarily in the drier
Luist reglion where it is the preferred staple cercal, The major pulse
éibvle legume crop is cowpeas, They are an important con:ponent of the
ciet arnd represent a small but significant cash crop for small farmers,

[
s 4y
(]

b, Natural Constraints

1) Drought - The pPrimary natural constraint to
crop procuction in Botswana is drought, Average yields of the major cereals
have been low in good years, 400 Kg. /ha, and far less or down to 50 Kg. /ha,
in bad years, Crop production totals also have a wide range of almost tenfold
from. cdry to wet years, An analysis of rainfall records for four major pro-
Cucing areas over the past 13 years indicates the following: (1) variations in

!l from under 8 inches in bad years up to 40 inches in good, (2) length
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of elicciive rainfall ranging from two months to seven months, and
in the elffective rainfall season varying from less than two weeks in
9 over a mornth in others, .

(3) gans
some yYears

2) Weeds - These consist of both broadleaf an

ETassy types and are devastating in the moisture loss they cause from the sime
LR

©- narvest on through until planting, Weed control experiments outside Gzborone
show that yicids of sorghum grain can be increased from 100 to 700 Kg, /zz,
: ugh weed control ziter sceding,

3) Birds - The two worst species in Borswar.

-
the Queles and the Laughing Dove, These.gan be devastating on sorghum zné

o5 in Botswana although maize is more resistant, This resistz:.ce
“Es encouraod several farmers to grow more maize, However, in dry years
the wikize may die, and the relative drought-resistance of sorghum and miilet
becomes invaluable,

"
A

1) Insects - The yellow sorghum aphid is the worst
, but the bollworm is also severe on sorghum

: as well as on millet,
mzaize, and cowpea, The chilo stalk borer, sorghum midge, and maize aphid

bhuiesome pests, Studies on the extent of ficld losses to eack of
ihese are necessary along with monitoring the populations of these and

new
pests,

5) Discases - Diseases are less severe on the
R ——— ,
Cerezl crops in Botswana than in the more humid areas of the worlé, Newvers

thelvss, the mzjor crops should be observed for disease
-

ircidence and damage
esent situation may change,

6) Soil Fertility - Most soils are very deficient

ir phosphorus and nitrogen although potash is sufficient, Some Fhosphorus

&Y Dc necessary to §Trow any crop but is certainly required for legumes,

Legumes grown in rotation can help supply the nitrogen, A GOB extension ancd
traiznin; publication entitled "Growing Crops in Botswana - New Methods of
Dryiand Tarming

" is highly recommended reading for

: g fircings regarcing crop
rotztions as well as timeliness and waste of land and 1

abor conside ratiors,

c, Man-Induced Limitations -- Tillage and Sceding Methods

Because of the long dry season and hard soils, the
farmer kas traditionally waited until spring (Novembcr-Dccember) to till znd
seed Lis field, By this time the soil is wet and the oxen have regained their
strength, However, this waiting wastes much rain in the sprin

g &nd increases
the risx of immature crops when the rains cease in the fall (ap

ril-Mav).
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In 1969 the British Dry Land Farming Research Team
began research to develop the post harvest.""system'' described in the Social
Anzlysis, The system is technically good and refinements are now being worked
on in Fhase I of the project, Experiments to date show yields of 3,415 Kg, /ha,
for sorghuin, 3, 864 Kg, /ha, for maize, from zero to 5,010 Kg, /ha, for millet,
and !, 388 Kg, ‘ha, for cowpea, Current estimates are that farm yields of
3,000 Ky, /nz, under better conditions and 1, 500 Kg. /ha, unde:- poor condi-
tions are “fezsible', These are potential yields when input factors are co-

orcirzted, The problem remains to get a practical economic level of inputs
that farmers can and want to manage,

d, Freposals

[ 2 d

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 quicker and
stronger emergence;

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

3) Improved drought resistance per se and use/
development of varieties with

a) More extensive and efficient root systems;
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 locatéd
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 to
date, It is suggested that less land be worked,
weeds be really controlled, and the land be kept
fallow in between crops, The good stards pro-

. duced through employing this work-saving tech-
nique should be. effectively demonstraged,

7) Effective control and other programs must be

introduced as fast as they become available to
reduce the losscs 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 put
more priority on sorghum, millet, and cowpeas
in that order as the season progresses,

3, Stora ge

The on-farm storage technology is already available and
contained in 2 "Handbook of Crop Storage" prep
cizlist working in Botswana from 1968-70 under the auspices of the Freedom
frum Hunger program, The project design team's post-harvest specialist
found ihe technology to be both sound and appropriate for the needs of the

small farmers,

4, .\‘Iillin_g

Development of an appropriate milling technology will play
ar importan: role in improving the marketing of sorghum in Botswana, Due
T0 the availability, convenience, and low price of maize meal, consumption
of sor hum h=as practically disappeared in the urban areas, However, 90% of

' u n stili live in the rural sector where sorghum is the primary
Teal and is miiled in the traditional mortar and pestle manner, As urbanij-
: : v marxeting ‘distribution system improves, though, it becomes
nt that an appropriate milling technology be developed to reverse

Tetard ithe trend towards maize meal consumption, The findings of
igr. team's cereal technician are discussed below,

Two distinct types of milling for sorghum may be considered
for use in Botswana: high-extraction and refined product milling,

a. Hiph-Extraction Milling .

This method is éimple and requires simple equipment,



34,

Only the pericarp (fibrous outer tissues of the kernel) is removed in an abra-
sive mill and the decorticated kernal 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 have'
a shelf life adequate for it to be used as a replacement for a refined product
(such 4s sifted maize meal), However, a small scale milling operation serv-
ing a small area would not require such extended shelf life,

There are numerous advantages to high-extraction
milling, As indicated from its name, the quantity of product will be greater,
about 90% i contrast to perhaps 75% for g _refined product, At the same time,
the nutritional value of the Product will be greater because all that is removed
from the grain is the pericarp which is high in fibre, Thegerm and aleurone
are retained on the kernel and milled into the flour, The germ contains fat,

which increases the calories, and the protein of both the germ and aleurone

are ol higher quality than the balance of the grain, The higher yield and

Righer cuzality are important considerations toward increasing food supplies
ancd combatting malnutrition,

As envisioned for Botswana, small local mills will
gic reserve storage facilities and serve a small local
area 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 bulk into
the consumer's container, Froduction would be readily geared to demand,

be installed near strate

The Director of the Botswana Agricultural Marketing
Board (BAMR) has recertly negotiated with the International Development
Research Center (IDRC) to install and test simplified equipment for village-
level milling at Fitsane, If an acceptable and marketable product is produced,

the IDRC mill will serve as a prototype for the introduction of milling facili-
ties at village locations,

Equipment recommended by IDRC includes a "Hill"

abrasive disc mill and a “Micronizer" mill, " This method requires a sorghum

with flinty grain, preferably white, It can have a colored pericarp but it must
not have an inner integument, Sorghums meeting these requirements are com-
monly grown in Botswana along with other types,

b, Refined Froduct Milling

To mill a flour or meal from sorghum similar to the
maize product which is being sold in the urban areas, a more elaborate mill
than 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 1s 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-
clated with the technology being developed 1is in order.

It is felt that the new practices in crop production now
envisioned will have few 1f 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 esti-
mated 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 con-~
ditions 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,
Sstorage, 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 Flan

1, The purpose of this .section is to determine the adequacy
ard firmness of the financial plan and the overall financial soundness of the
~pralecr, A summary of total project funding trsed on detailed cost estimates
presentesin Annex IV i5 shown lelow, The sources and uses of these funds
are annlyzed +—+£Table IV) and measured against project outputs (Table V),

The scction corcludes with an assessment of the GOB capability to fund the
Crep Division's recurrent expenditures after the project is scheduled to end,

2. Funding Summary
Table IIT
Botswana Crop Froduction Activities
FY 1976 - 80
) (000 USY)
Foreign Local Fercent
Donor Exchange Currency Total of Total
USAID $1, 401 3 341 81,742 35%
GO3B -- 1,717 1,717 . 35%
%] UK 621 765 1, 386 28%
*/ UN 82 - - 82 2%
TOTAL 82, 104  $2,823  .$4,927 100%

|

Although not a joint project with the U, K, and UNDF, the object-
ives and goals of their crop-related programs arc the same as
USAID's. For this reason, funding of their pProjects is considered
in this scction to present a total, more comprehensive analysis of
all {inancial resources devoted to crop production ectivities,

3, Cost Estimates

Detailed cost estimates broken down by donor type of
are included as Annex VI, A, Accompanying explanatory notes
" these were derived, Other supporting documents are also available
house plans, a technical description of the storage warechouses, and
project papers describing other donor crop-related programs,

financing
snow how
including
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4, Sources and Uses of Funds

Table IIT indicates the relative significance of each major
Progrzm element in terms of costs and who will be financing them, A column
is 2lso inclucded to show the distribution of costs within the AID component
fts¢ify, In uoth the AID portion and the total funding scheme, technical assist-
ance represents about half of the inputs, Training (13%) follows as the next
w03t significant ¢lement in the AID component, whereas general services (22%)
is svcend in order of total financing, The latter is funded for the ir.ost part b
the COD and U, K, in support of the U,
modities, budget support, and assistance to the Marketing Board account for
the balance of resources,

ow-

5. AID Obligations and Expenditures by Fiscal Year

Annex VI, B, provides a "Financial Summary of AID Otlj-
gations by fiscal year'", A similar presentation on an expenditure basis is
ircluced a5 Annex VI, C, Funding is timed to meet the sequence of cvents

programmud in the Plarned Ferformance Tracking Chart (Annex 1), Except
for the high level of obligations for technicians in FY 78, cost items are gener-
zlly ouiig

3&ted on a declining scale reflecting the phasing out of AID inputs as

COZ2 :illocations increase to ultimately fully support the Crop Division,

0, Costing of Froject Outputs/Inputs

In Table V project outputs are measured against total inputs,
Tre figures show that financial resources are properly allocated toward achiev-
ing the project purpose with 91% of total funding supporting the institution-
dullding {53%) and research activities (38%) of the project,

7. Adeqguacy and Assurance of Meeting Recurrent Cost

A's noted in the Technical Analysis, the cost estimates showy *

in Aunex VI, A, are felt to be reasonable and adequately planned, Affer AID's
cisbursements to the project are scheduled to end, the MOA will fully fund the
civision's activities, At that time major costs will be those for salaries, im-
Plementartion of crop production programs, and general services,

The MOA has already begun to prepare for this res»onsi-
bility, Although presently funded at only nominal rates, budgeted positions
for the division's technicians have already been established,
the GOB at the time the FroAg is prepared, it will be proposed that the GO
pay the basic salaries for these positions in FY 1977 and during project life,
Eowever, instead of such salaries being paid directly to the AlID-supperted
staff, this local currency will be deposited into a Trust Fund,

1

If acceptatle to

S. and U, K, projects respectively, Com-
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Table IV

el . . 1
Summary Cost Estimate and Financial Flan—
Botswana Crop Froduction Activitics2/

(Usg 000)
. FHost Country 3/
AID Cost to UK/UN= Total
SOURCE . Pr.ojcct AID I'-‘roject :
R ' ] 1 ' .
FX ¢ LC ! Total % | FX | LC FX ' LC [ %
: : : '
1 [] [ )
] ' R [
USE: ! ! ! !
. (] ) ] '
' togr i : !
A, Staff and Consultants 987 , ¢ 987 57% ' 763 404, 25| 2,179 44%
B, General Services ' H ' B
Support N & 72 4% v 515 477! 1,064] 22%
C., Commoditics 120 ! i 120 7% : 207, 240 567 12%
D, Dudget Support ' : ' 5 "
(Crop Division) : 95, 95 5% ] 240 : 335 7%
E, Training 4 222, ———2221-13% : 62 ' 284 6%
F, Market Poard 18, 120. 138 8%, : 82, 220 4%
(i, Inflation Factor ' 20, 20 1% : 137 ' 157 3%
I, Contingency - 54 | 34, 88 5% ] 10, 23 121 2%
] (] - )
ST LT LI ST — :'_‘._....._;_'_':_" : P phatiidl dinsigig ...:..—.____._." —_—— . L — o
X : ' :
Total ' L1010 341 1,742 [ 100% - v L,71701,180 0 288( -, 927] 100%
em meme e ——— SEPORDEFS VPN STy PUNIUEUNIN URNISUIRS SRS SR SR 1

1/ Busedon estimates prepared February 1976 by OSARAC/REDSO,
2/ Assistance noted is in overall support of Crop Production goals,
3/ AN UK assistance except UN contribution of $8Z for Market Doard,
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Table V

(In USS or equivalent)

FProject Outputsgl

L _Froiect Inputs No, 1 No, 2 No, 3 No, 4 TOTAL
\AID Appropriated | 1,010 346 222 164 1, 742
((Fercent) 58% 20%. ) 13% 9% 100%
Hust Country 1, 501 148 68 -- 1,717
AFuercent) 877 9% 4% - 100%
'Cnited Kingdom -- 1,386 -- -- 1,386
Uiited Nazions 82 -- -- -- 82
| = . EESS
% TOYTAL 2,593 1,880 290 164 4, 927 l
{Fercent) (53%) (38%) ( 6%) ( 3%) (100%) |
| :
]

!

1/ DBased on estimates prepared February 1976 by OSARAC/REDSO
stafl au Mbabane, (See Annex VL A,)
2/ Froject oviputs as follows:
No, 1 - Institutional capacity
No, 2 - Research Base
No, 3 - Trained Techaicians
No, + - Storage Facilitics, Botswana Agriculture Marketing Board,

If agreeable to the GCB, this Trust Fund will be used to
SuppoTrt crop-related activities which are jointly agreed upon by MOA/OSARAC
representatives during project life, In any event, project implementation will
n3t be adverscly affected in the absence of a Trust Fund arrangement although,
L accepralic, such a system could facilitate operations,

Funding of other recurrent expenditures by USAID will de-
clire over the project reriod, However, at the same time,

these decreases
wil

3 Lo compensated by increases in GOB support such that by the end of the
project 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 felx

that the financial plan is ade quate and firm and that the project is financially
sourd, :
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D, Economic Analysis

The Economic Analysis is divided into three sections, . These are”
concerned with (1) macro-economic considerations, (2) ccreal policies in
Botswanz and South Africa, and (3) farm management budgets, The macro
discussion will present a brief overview of the economy, identify key prob-
fen. areas, und assess GOB development planning as it relates to the agri-
culture sector and the crop prbduction project, The policy section will be .
concerave with national marketing and pricing policies of both Botswana and
the Repubdlic of South Africa, Concluding the analysis will be a presentation
oI farm management budgets reflecting the benefits possible from using an
improved dry iand farming technology: : ’

L ]
o
1, Macro-Economic Considerations
a, The Economy - A Transformation

From 1885 to 1966 Botswana was governed as the
Briiish Frotectorate of Bechuanaland, During that period, traditional cattle~
raising and subsistence cropping dominated cconomic activity, and economic
prosress was relatively static, In 1966 the nation was transformed through
expisitation of its mineral resources into one of rapid growth, From 1967/68
to 1973/74, GDPF rose about 18 percent per annum in real terms while per
cipita income rose from about US 885 to US 8225,

Over the same period the agriculture sector's contri-
bution to GDF fell from 46 percent to 30 percent while the mining sector's
hare rose from 1 porcent to 11 percent, The agricultural sector grew at
% annua. rate of about 3 percent per annum in real terms compared to a

opulatior growth rate also estimated at 3 percent,

M S LT

Instrumental to this growth was (1) investment during
the period 1970-73 in a diamond mine and a copper-nickel mine totalling US
r avillion, more than double the country's GDF in 1970 and (2) a substan-
increasc in customs revenue resulting from renegotiation of the South
sAlrican Customs Union Agreement in 1969, Revenues generated from the
mining sector and Customs Agrcement rose from 18 percent of recurrent
budget receipts in 1969 to 92% in 1975 (est, ).

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

) (1)  Artificial Growth - The recent surge of growth
is artificial in that (1) the current engine of growth is the extraction of




irresizceable Tesources and (

imported fmanpower and capital to manage its greatly expanded mineral anqg
Boverirnent sectors, How to generate. sustained growth in the nojp-
sector i5 a challernye government planners must tackle in the ye

(2) Widenine Income Gap - In contrast to real GhpP
Erowth of 18% from 1967768 to 1973/74, the annual growth rate in the rura)
S€cior was ¢nly 3%, The £ap between urban ang rural incomes hag grown

wider and wider due in large part to the recent rapid development of the min-
ing scctor and urbanization,

(3)  Manpower -, Botswana's requirements for
skillec ‘manpower have grown far beyond the nation's capabilit '
them, A SUIVeY I 1972 showed that eXpatriates held 76% of both public and
Privaie jobs requiring a university degree, Today,

Rey techinical ard professional Positions are filleq by imp. rted skilled labor,
- (4)  Urbanizatior, . From 1964 to 1974 migration to
—=cilzatiorn

“¢ townshipg quacdrupled rising at an annual rate of }5%

t 7 At the same time,
heavy demands have been placed on the Central Government to Support this

Erouit, Ini974/75, three tinies as much was Spent in the urban sector and half
&3 much in the rural sector as was Planned, The difference in standards of
living that have deviloped between rural and urban areas mus
irro bzlance,

b, Recent Setbacks .

Aside from these basic difficulties, the momentum of
brogress is now being retarded by other difficulties, Ip fact, the very factors
that put the economy into motion, mining development and the new Customs

.-‘.greemcnt, are row creating severe restraints likely to moderate itz growth,

(1) Mining Out ut Uncertain - A 429 drop in copper
Prices cver the Pest year, costly technical adjustments {
i CLupEr mine complex, long delays in negotiations for
Cizmrond mire, and a general lack of funding has caused p
future years! growth prospects in this vital sector, Disappointing developments
have already rYesulted in the mining sector's 1974 contribution to GNP being re-
vised downward from 21 to 119,

~

Alrican Custom Union tax ba

specific rathe r.than ad valorem and have not risen with import prices, Whereas
Botswara has been, receiving 'revenuesg equivalent to about 20% of its Customs
revenue base, this take will soon fall teo about 14%, ap annual loss of aboyt R1o
million or roughly 15% of tota] recurrent budget receipts,
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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 customs revernue pProblem noted above serves to highlight the close eco-
nemie tes Botswana hayg with South Africa and the conflict of interests that
meay occir, In addition to its membership in the Customs Union,
official currancy is the South AMrican Rand; 70% of its imports
outh African distributors: the largest sin

Botswana's
arc from

gle source of foreign investment
rrom the Republic; as many Batswana (7% of its population) find cash em-
oyment in Souuth Africa as do South Africans find in Botswana;
epernds heavily on the Republic's rail,
or its outward communications,

and Botswana
air, and telecommunication services
> -

Though Botswana benefits in many respects. from this
losec relationship, it often finds itself limited in policy instruments normally
avellable o independent countries, In an effort to gain more independence in
fLonviary matiers, the GOB will establish its own central bank and begin cir-
culating its own, currency, the Fula, in the fall of 1976, Other efforts are being
mace to diversify trade and production; development manpower, and mobilize
fhore resources within Botswana, These decisions demonstr ate the country's

esireto take a more independent stance in managing its economy, Yet,
e same tire, the GOB recognizes the advantages of its proximity to a wealthy
'¥Ret and is urlikely to make decisions that would jeopardize these,

0

Another consideration which must not be overlooked is
Botswanz's political relationship with the Republic, The GOB is closely z{ligned
with Black Africa in this arena and should tensions i
rnomic ratiorale of Botswana's economic relationshi
importarce,

n the area erupt, the eco-
P may become of secondary

.'"d. GOB Development Flanning

In recent months, the GOB hgas reviewed its National
Development Plan (NDP) 111, 1973-78 in light of the developments discussed
zbove, ard zre Prceparing a new NDF IV, 1976.-8] to be more in tune with the
rew economic realities, The objectives of the plan are: :

1) Rapid economic growth
2) Social justice
~—— 3) Economic independence

\_ 4) Sustained production

.

To mecet these objectives the fovernment's strategy
is "to rapidly obtain large returns from mining and other viable modern in-
Custries, and to invest the revenues in education and training, in agriculture,
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in labor-intensive manufacturing activities, and in improving rural services',

- The objectives.cited all are commendable but often
policies desipned to reach one objective may be inconsistent with those to
accomiplish others, The most obvious example of this in Botswana has been
the fccus on rapid growth-in recent years at the sacrifice of social justice,
Urquestionably, growth has been impressive, but the poorer segments of
socicty kave received very little, if any, direct benefits, Millions of rand
have been spent in the mining and urban sectors while development in the
rural sector has remained almost static, GOB planners now recognize that
the objective of growth must be balanced against other national targets,

.-
According to the Senior Flanning Officer of the Gop,
the emphzasis of plarning over the next few years will be directed more towards
reducing the widening income Bap between the urban and rural arcas and the
rick and poor, Though it is recognized that investment in the rural sector will
tm nize returns in terms of growth, the GOB iy prepared to accept lower
sTegute growth rates in return for a more equitable distribution of income,

i

(4]

n axi:
a :

e

Other key elements of the GOB's development approach
are the following:

1) Benefits derived from the modern sector will be

invested in the non-mining sectors to create a more diversified economy capable
H s¢il-sustaining growth,

2) Due to an expected reduction in the growth rate
nathe latter half of the 80's, the government "establishment

will grow less
af@Terurrent expenditures will be gauged by grow

th in the non-mining sector,

3) Government subsidization of the urban sector will
oe discovraged, Such investment in the urban sector often eventually leads to .
imply en increase in consumption, Rather funds should be used more product-

r the rural scctor where the potential for creating more employment is
lto nigher,

4) More economic independence will be sought by

increasing educational output tzilored to the needs of the economy; limiting
iate recruitment to only essecntial fields; diversifying production and

: ‘TR, promoting agricultural and local enterprises; establishing
a ceniril bank; and mobilizing more resources within Botswana,

c, Economic FProspects

Having considered the present economic situation ag
well as the GOB's future Planning efforts, it appears likely that growth in the
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of Botswanz 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 muize are grown in the southeast where there is usually more rainfall,
~znd somc millet is grown in the drier northeastern part of the country,

grains
vears

\__ Table VI indicates the relative significance of these

in terms of hectarage planted, yields, and production, The past two
have Leen exceptionally good due to better than average rainfall, As

shown, maize production rezched record levels, Although some mazize is
milled in !

Botswana to supply urban markets, a large part is exported to
South Africa, Comparatively little reachgs the rural areas,

LI 1]

The yearly grain harvest is largely a functior.

rainiall, The higher the moisture content in the soil, the higher the yicld,
The nistoriczal pattern of rainfall shows that on the average seven years out

ol ten arc dry years, with one severe drought occurring about once every
decnde, Therefore, production fluctuates erratically from year to year,

2) Consumption

As already noted, sorghum is the traditional
subsistence food grain in Botswana, However, since the carly 60's there has
Leen & growing shift in consumption away f{rom sorghum and towards maize,
The reasons for this change are urbanization, availability, convenience and

PriCu,

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 mezl, Urbanites find it convenient to buy this already processed

‘procuct irom their local grocer rather than mill it themselves,

Moreover,
th

¢ price is low as much of the meal is imported from South Africa where
maize is highly 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
rcason for consumption of maize meal in the townships is simply availabi lity,
Sorghum is only milled in the rural areas using the traditional mortar znd
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 Marketine Beard (BAMB)

In 1974 the Government of Botswana (GOB) estab-

lished the Botswana Agriculture Marketing Board (BAMB) "to secure, for
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future demand is 1likely 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.

¢) 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 conditfons 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 sorghum is a major subsistence
food crop in Botswana, it plays a comparatively insignificant
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role in South Africa where the main staple is maize, Sorghum is useq pri-
TaETLy Innaalting, mixing in stock feeds, and is exported when there is 3

: - <neligares in Tables VII and IX illustratr; the utilization pattern
o surghum in a typical year,

w
f-
"
‘U
u e
!
o3

. b) Maize - Maize is the Primary staple in
! ciand consumersg enjoy low Prices through the operationsg of

e South Mirican Maize Board, It is also used as a feced grain and large

guinlities are ¢xported each year, The pattern of utilization in a typical

Yerr s indicated in Table IN, There is a trend away from human cunsump-

/)
>

~
=
v,
-
=,
-

fon 3f minise and towards rice and potatoes as incomes rise, but maize

Wil liRely reminin g major grain product due to alternative Uscs and attract.
. I3 . oe-
Ve international prices,

3) South African Maize Board
a) General - The functicns of the South

African Maize Board are basically identical to those of the Laard in Botswana,
~ach season it duys and sells grain at predetermined floor and release prices,
anc generzlly serves t.) facilitate marketing and storage of food grains,

In the case of maize, the Board ig the sole
buver and aliniost completely controls the marketing functions, On the other
hand, cemrpharatively liutle sorghum is bought by the Board os traders usually
offtr a price more attractive than that Paid by the Board,

b) Price Policz - As already noted, maize
is the country's main staple and for this reason it is highly subsidized, The
righ prices carned from exports enable the Board to support the low domestic
floor prices, Sorghum Prices, on the other hand, are not subsidized, When
sorghum is used in beey Production, it also must Pay a malting levy, South
African floor and release prices are shown in Table ViI,

4) Sumr.ary and Conclusions

In comparing the patterns of c¢~.real production
and consumption betrween the two countries, one readily finds a conflict of

interests when it is recognized that Bot swana's policies must be formulated

in terms of those in South Africa, Whereas in Botswana, sorghum is the

main subsistence food Ccrop, it is a comparatively insignificant one in the
Republie, Maize, on the other hand, is South Africa's main staple and iy
"subsidized, Inp Botswana the ready availability of this low Priced maize meal
imported from thre Republic is Creating a demand for a grair Botswana will
Probably never be able to Produce in sufficient quantities to feed its popula-

tion, Fxcept for a small area in the southeast corner of the country, Botswana's

BEST AVAILABLE CGPY
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climate is simply not suited for maize,

Certzinly South Africa cannot be expected to
cereal policies to satisfy Botswana's interests nor can Dotswana
wiate pricing policies that vary significantly from the Republic's, The
anaver to the dilermima would be for Botswana to produce a sorghum mecal
comparable in price and quality with South African maize meal, However,

2t tocay's price difference between sorghum and maize -- R5, 20 per 90-Kg,
bzy sorghum vs, R, 60 per bag maize -- this does not seem feasible, Only

N
stould prices become more cqual or should Botswana become seriously intent

n seil-suificiency could justification be made for producing a refined

mcal,

sorghum
.e-

Again, though it must be pointed out that the

e »of producing a highly refined sorghum meuzl is basically an urban
sccioer provlen due to the availability, convenience, and low price of maize
ithe rural areas, if the consumer were presented with a choice be-

L miiize and sorghum meal, he would choose sorghum due to taste
preference, Therefore, itis important that the factors which led to the

urdan shirt in consumption to miaize meal do not occur in the rurzal areas

icy become more urbanized and open to modern society,

N
w
-~
—

It is likely that this will not happen, Sorghum
hat is consumed is largely produced by the consumer
r€ missing element is convenience, Therefore, it is important that adequate
‘custom” milling fucilities be available to compete with the convenicence factor
associated with maize mieal, As already noted, BAMRB has negotiated with
“DRC to assemble o simple prototype mill at Fitsane, Should the project
prove successiul, the convenience requirement can likely be met,

Is readily available and w
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Table VI

Annual Variations in Ilectarage Flanted
Yields and Froduction of Chief Crops
’ Republic of Botswana

1968/69 - 1974/75
(Estimates)
Crop 1968/69 1969/70 1970/71 l 1971/72 1972/73 1973/74 1974/75
Hectorage Flanted (1000 hectares)

Sorghum 103 120 161 180C 90 % 94

Maize 42 26 38 26 i9 e 100 -

Millet 30 . 18 29 24 15 * %*

i
Averagé Yield (Kp/hectares)

Sorghum 289 65 455 379 260 o 375
. Maize 303 56 435 390 332 e 600

Millet 223 6:1 114 251 101 % *

Production (1, 000 mectric tons)

Sorghum 0.3 8.1 73,4 68, 3 10, 3 55,0 40, 0

Maize 27, O 2,7 15,0 10, 3 2, 2 45, 0 60, 0

Millet 6, 8 1,2 J 1, 2 6, 0 0,6 3¢ %
Source: GOB Ministry of Apriculture, Agricultural Statistics Unit; Estimates for 1973/74

provided by Bolswana Apriculture Marketing Board,
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Table V'II

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

(South African Rand per 90-Kg, Bag)

ce: Botswana Agriculture Marketing Board,

Table VIII

Sorghum Utilization
Republic of South Africa

1972-73
(000 tons)
A. Total Available
B, Domestic Consumption
1. Malting 162
2. Meal - 13
3. Mixed into baby food 3
4, Mixed into stock feed 85
5. Sales of grain sorghum 24
6. Fhysical losses 4
C. Exports )
D, Carry-Over to rext season
So

urce: Rueport on Grain Sorghum and Buckwheat, 1974,

South African Maize Board

1974 1975
Floor Release Floor Release
A, Botswana ,e-
1, Sorghum 4,75 -- 5.20 6, 65
2, Maize 4, 60 -- 4, 80 6, 25
B, Scuth .-":r-cal/
1l Sorghum-= 5.2 5,90 6, 05 6, 75
2, Maize 4, 90 4,60 5. 20 5, 00
1/ South African prices are based on quotes per M/T plus R , 39 per
bagin 1974 and R, 48 per bag in 1975, Floor prices include trans-
port and }and]m\, costs from South Africa to Botswana, Release
prices do not,
2/ Frices do not include R 2,00 per M/T tax,
Sour

wm
n
[e ]
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Table IX

Sorghum and Maize Utilization
Republic of South Africa

1974-75
(000 tons)
Sorghum Maize
A, Total Supply 122 11,570
2. Dom¢stic Consumption T—_(_)_-!_ 6,369
1, Food 176 3,153
2, Feed 123 . 2,650
3. Seced, etc, 5 566
C, Exports 204 3.209
D, 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 technology
row uncer development can be illustrated by means of a model farm buduet
arzlysis, The model is based on the Dryland Research Scheme of 1971/7+
ftrded by the United Kingdom, Two farming systems are employed to demon-
strate the zddizional output possible, The first system utilizes animal power
and existing implements alrecady owned by the farmer such as the mould-board
plow, The second uses animal power and improved i wplements, including a
chiscl plow attached to a wheeled tool carrier, Six o- eight oxen are rcauired
to pull 2 mould-board plow under System I, In System II, a maximum of four
oxen are required zlthough 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;

\-- Flanting with the first rains to make optimum use ot
- the few heavy showers that do fa}l 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 systems czn subst
increase sore

antially
“Wwm yields from the current averages of 235 Kg,

/hectare to a
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Table IX

Sorghum and Maize Utilization
Republic of South Africa

1974-75
(000 tons)

- Sorghum Maize
A, Totzl Supply 722 11,570
2. Domestic Consumption E 6, 369

l. Food 176 3,153

2, Feed 123 . 2,650

3, Sced, etc, 5 566
C. Exports 204 : 3,209
D, Carry-Over to next season 2i4 1, 992

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

3. Mode) Farm Budget

The economic rationale of the dry land farming technology
row uncer development can be illustrated by means of a model farm budyget
arzlysis, The model is based on the Dryland Research Scheme of 1971/7+
furded by the United Kingdom, Two farming systems are employed to dermnon-
sirzte the additional output possible, The first system utilizes animal power
and e¢xisting implements alrcady owned by the farmer such as the mould-board
plow, The second uses animal power and improved implements
chisel plow attached to a wheeled tool carrier, Six or eight oxen are rcquired
to pull 2 mould-board plow under System I, In System II, a maximum of four
oxen are required although most operations can be done with only two,

, including a

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;

\-- Flanting with *the first rains to make optimum use of
- the 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 systems can substantially
2se sorghum yields from the current averages of 235 Kg,

incrs

/hectare tc a
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rmaxinmum of 1,350 Kg, /ha, under System I and 2, 250 Kg. /ha, using System
Y
CXTY

It should be noted that research is continuing to further
imiprove the technology and its acceptability, Therefore, benefits could be
Tevised to the extent that further developments may affect yields, A descrip-
tion oI the model follows,

a, Improved Arid Larnd Production Technology: A Model
Farm Budget

1) Draft Reguirements

The introduction of crop rotation reguires fall
With a four-season rotation incorporating a one-year
fallow, the preportion of land for which plowing is time critical is reduced
by 25% compared with non-rotational systems,

{lune-July ) plowing,

assuming the same cropped
area. Flowirg in the fall reduces the problem of animal draft shortage in

the spring (November-December) by shifting the heavy operation to a time

when animals are better fit,

Under System I, plowing methods require about
—~23 oxen and plowing tinte is 10 hours per hectare using the mould-board plow,

The tv.'O\m:;j:imal—drawn toolbar system requires two-four oxen and two
end & hali-torec-hours per hectare,

The opportunity cost for a team of four oxen
is estimated at R 200 annually including interest on borrowed capital and
extri maintcnance expenses, This is a high estimate and assumes the
farmer has livestock available for the commercial market,

Systems that
allow this cast to Le spread over a gr

cater productive arceca have an advantage,
The cost of draft plowing for the two systems is shown in Table XIII,

2)  Labor Reguirernents

Labor recuirements are estimated at 30 man-

s per hectare per week, Under System I, limited weeding labor may
the yicld potential in some years despite the improved row planting,
st labor is rot a constraint with the four-season, two-crop (sorghum,
) -

rotation, cxcept where the cowpea area exceeds 60% of the total area

Fox System II, labor becomes much more of
@ censtraint except perhaps in very wet seasons, Harvesting labor, in par-
ticwlar, becomes a limiting factor when the cowpea area exceeds 15% of the
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tota. area planted; For systems that cover large areas,
to substitute other crops
into the rotation system,

it may be necessary
with lower harvest requirements, e, g,, sunflower,

3) Farm Budgets

Seventeen non-itemized budgets are given in
An itemized breakdown for one of these is presented in Tabile X1, .
‘sets show that if the farmer continues to employ the traditional sy
—~ = typical year he will fail to meet even his subsistence needs, This is pri-

fn-arily' &vg_to the high opportunity cost of his oxen team, In effcct, the farmex's
oxcen arek&dizing his cropping operatipns,

.
.
H
)

stem,

System I allows him to make a respectable margin
over subsistence, By increasing his input costs 45% he is able to raise the value
of his output by 224% or realize an incremental bencfit-cost ratio of 2, 8:1,

-owever, with System II 6 hz, an increasc in investment of 60% gives 2 4119
Tise in ourpul or an incremental benefit cost ratio of 3,9:1,

Though System II obviously offers substanti

ally
aigher returns, it is felt that either 5y

stem provides sufficient economic in-

centive to encourage small farmers to adopt the rew systems, Due to the
z€ced risk of rurchasing a tool bar, itis likely that System I would initialiy
he the rod

evint one for the resource-poor farmers this pProject ultimately hopes

Regardless of which systera the farmer adopts,
though, a higher level of costs is involved and in the first season a caskh ceri-
cit is incurred, For this reason

» @ credit program should be considered

and will be addressed by consultants provided in this project. )

Credit has so far played a minor role in crop
develiopmment, The National Development Bank (NDB), in cooperation with the
= Service, is the principal institutional source of credit for the tradi-
tional zaricultural sector, But since the bank's policy has been te minirnize
risks, few farmers are eligible borrowers, NDPF loans are normally for

i

three-five years at 8% or 6% if the loan is under R 500, To rcach small
farmers, longer repayment terms, lower interest rates, and a refinarcin

g
provision in cazse of crop failure would be necessary,

4, Conclusions

it is felt that the project objuct-
is ccoromically sound, Despite lower anticipated growth over the next few
years, the Government's concern towards developing the agriculture sector
2

1. greater socizl justice, lends strong host government support to

Based on the above analysis,
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the project, Marketing problems stemming from South Africa's cercal
policivs are being alleviated through the activities of the Botswana Agricul-
tural Marscting BYoard, And, assuming agricultural credit is available to
finar.ce the farmers' initial cash outlays, adoption of the new cropping sys-
¢ms can substantially increase his output and income, Therefore, the find-
ncs of all analyses -- saecial, technical, financial, and economic -- indicate
hat the project is ready for implementation,

§0 pas o

Table X

Draft Animal Requirements
Dry Land Crop Froduction Systems

(SA Rand)
SYSTEM I SYSTEM I
(Mouldboard Flow, 6 ha,) (Tool-Bar, 12 ha,)
Costs 6 Oxen 4 Oxen 4 Oxen
Drait Animal R 3 R 200 R 200
—ra:t n "nla/ 5 002/ 20 2/ 29 3/
Zquipments 9-—- 9— 72
Total R 309 R 209 R 272
Total/Hectare R 51,5 R 35 . R 23
Notes: 1/ Annual repayment on five-year loan at interest rate of 6%,
2/ The price of a mouldboard plow is assumed to be R 40,
3/ The price of a taol-bar is assumed to be R 300,
Source: GOE Ministry of Agriculture, "Dryland Crop Froduction in
B

otswana: A Review of Research 1969-74,
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Table XI
Average Frojected Yields for Major Crops
Dry Land Crop Production Systems

(Kg/Hectare)
Season
+4th and
Crop Ist 2nd 3rd Subsccuent

A, Firse Svsiem - Mouldboard Flow

1, Sorghum 540 810 1,080 1, 350

2, Cowpeas 360 450 540 - 675

3, Sunilower 180 315 450 540
B, Second System - Tool-Bar :

1, Sorghum . 675 . 1,305 1, 800 2,250

2, Cowpeas 450 720 900 1,080

3. Sunflower 225 540 765 900

4, Castor 225 540 765 900

5. Groundnuts 450 990 1,350 1,620

Source: GOB Ministry of Agriculture, "Dryland Crop Froduction in
Boitswana: A Review of Research, 1969-74", )
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Dry Land Crop Production Systems

SYSTEM O

Table XII
Farm Dudgets
(SA Rand)

SYSTEM I, 6 ha,

Season: -
Rotation: -
Gross Output 66
Variable Costs 11
Fixed Costs 105
Margin -50
E ——
Margin over- :
* [ 3
Subsistence ¢ -90
Season:
Rotation:
Gross Output :

Variable Costs
Fixed Costs
Margin

NMar

gin over

Subsistence

Notes:

Yields are taken fron Table N

lst _ 2nd 3rd 4th
4) B @ G)

134 190 239 295

47 51 55 59
105 105 105 145
-18 34 79 91

-58 -6 39 91

SYSTEM O, 10 ha,

Ist 2nd 3rd -Ith
G G G ()
277 498 666 831
90 107 120 117
229 229 229 264

-2 162 317 1<

-27 177 332 499

SYSTEMII, 6 ha,

lst 2nd 3rd - 4th

D6 ) @

166 299 4100 184
54 64 72 78

115 115 115 13
-3 120 213 274 -

-60 60 153 234

SYSTEM II, 14 ha,

Ist 2nd 3rd “4th
) (1) 1) i
388 699 933 l,_lﬂ
154 178 196 201
229 229 229 __26:¢
292 508 699

o

20 307 523 719



Source: GO3 Ministry of Agriculture, "Dryland Cro
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Table XII Continued

Frice of crops: - Sorghum Cowpeas Sunflower
Fer Kg, R ,05 W11 o 1
Fer Bag (90 Kg, ) R 4,50 10, 00 10, 00

Variable costs for all holdings include: seed, fcrtilizers, sacks, hired
labor, and machinery,

Ixed costs include depreciation and capital allowances on all equipment
‘tding smzll tools, The cost of maintaining draft animials has been

imated at lower levels in earliex _seasons and at a high level for the
fourth season,

Family labor is equivalent to 210 man-hours per week,

Rotation: i) Sorghum, Cowpeas, Sorghum, fallow,
ii) Sorghum, Cowpeas, Sunflower, fallow,

Margin is the return to the farm family's labor and management, If

the margin figure is negative, it implies that livestock is subsidizing
¢ropping,

Margin over subsistence is the gross output less alj costs except draft,
less the vzlue of the family's subsistence requirement, This is assumed

to Le 1, 800 Kg, sorghum and 360 Kg, cowpeas, with a total value of
R 130, :

p Production in Botswana:
A Review of Research, 1969-74",
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Table XIII
Farm Budget
Dry Land Crop Froduction System

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

Crop Sorghum Cowpea Sunflower
Yicld, 90 Kg, bag/ha, 25 (2, 250 kg, ) 12 (1,080 kg, ) 10 (900 kg, )
Gross Output (Rand) R 112,50 R 120, 00 R 100, 00
Less:
Variable Costs - 19,68 - 14,92 - 14,88
= Gross Margin R 92, 82 R 105, 08 R 85,12
x Area (2, 5 ha, ) 232,00 263, 00 213,00
= Total Gross Margin R 708, 00

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

5 years at 6 percent - 72,00
2) Draft Animals (4 oxen ,

at high opportunity cost) . - 200, 00
3)  Small Tocls, cte, - 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 294, 00

Source: GOB Ministry of Agriculture, "Dryland Crop Froduction in
Botswana: A Review of Research, 1969-74",
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IV, Implementat ion

A, Administrative Arrangements

1, Ministry of Agriculturc (MOA)

a, Organization

The Ministry of Agriculture is divided into threc
departiments (see Organization Chatt): Agriculture Research; Agricultural
Field Services (AFS); anda Veterinary Services, The AID-supported Crop
Division will be situated within the Field Services Department (FSD), which
has within it additional divisions including Livestock, Extension, and Land
Utilizatior, All technical divisions are expected to support the extension
activities of the department, The Field (Extension) staff of the FSD report
directly to the FSD chief officer while, in a parallel line, and in a staff and
service role, the technical elements of the FSD, noted above, also report to
the FSD chief officer, The Crop Division, therefore, while having no exten-
sion or ficld staff of its own, will implement crop programs/projects. it
develops cooperatively with other MOA agencics through the FSD extension
staff, '

b, LExtension Network .

Botswana is divided into regions and districts (sce
map) for purposcs of MOA extension activities, Located within the districts
are varying numbers of agricultural demonstrators, The demonstrator-to-
farm family ratio is one to two hundred, In the past and at present, demon-
strators tend to concentrate on so-called pupil-farmers -- ones who adopt and
follow recommencded practices, The ratio in this instance is about 1 to 11,
The MOA is changing the concentration of e¢ffort from the pupil-farmer group
to a broader-based, general farmer approach, This effort will necessitate a
reallocation of time for newly programmed activities and should improve field
staff effectiveness,

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

Only recently have such staff been appointed at the
regional level, Rcgional technical staff ‘can keep close contact with develop-
ments in the districts and draw upon AF'S for additional technical support if
needed,
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Ce Lincs of Communication

In addition to the formal line relationships between
divisions and among departments, horizontal lines of communication flourish
as well, These provide the day-to-day working associations needed to pro-
mote the simooth flow of idens, information, ete. Indeed, the total MOA
establishment is small cnough to permit this arrangement to operate effect-
ively. The MOA is accustomed to the use of the intra-departmental 'task
force' concept which permits technicians from any relevant office to partici-
pate in a given activity, The AFS staff, for example, can request assistance
of the MOA's statisticians and rural souciologist, With the consent of depart-
ment heads, the CCIO or any other agricultural officer can assemble such
techniciaus from other divisions as required to resolve problems and plan
programs,

2. Crop Division

QA Organization

The present “able of oxrganization for the Crop Division
calls for a staff of three persons in addition to the CCIO, ‘T'hese include the
PO, a horticulturalist and a crop marketing officer, As stated above, the
CCIO can request cconomic and statistical support from the Flanning and
Statistics Unit, However, their workload is sufficiently preat that they can.
not spend more than a smaull portion of their tiine with any particular MOA
program or project, For this reason a substantial amount of consultant time
is funded during the Crop Division's tormative ycars for providing economic,
social, and technical expertise not provided in full-time project staffing, It
is expccted that upon completion of the project, the MOA will have sufficient
resources to meet these needs,

b, Intra-MOA Coordination

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

Ce Responsibilitics

Within the organizational arrangement of the -MOA, the
Crop Division will be responsibl: for the design of crop promotion programs
and vill support their implementation, The division, 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,
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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 persorvel will focus on teaching new crop
technology as it is developed and deteraining 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 manage-
ment, must staff a large share of its senior technical positions with ex-
patriates. 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 Goverr-ent is small enough
to permit rather easy, informal contacts, both intra- aud inter-ministerial.
Divisional and departmental lines are not a serious problem insofar as in-
formation and feedback are concerned. 1In the course of project preparation,
the degree of intra-MoA participation was impressive, which speaks well for
the success of an Inter-disciplinary activity such as this project plan.

Assuming that the CCIO will establish an active, sup-
portive and creative division; that the present fluidity of relationships
within the ministry persist; that the apparently good international asso-
ciations 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 clvil 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 will monitor and manage the project through
the AID Opcrations Officer (AOO) posted in Gaborone, The AOO will be sup-
ported with regular visits by OSARAC technical staff. The AOO will maintain_
communication with the CCIO; note and take action to assure the GOB ig per-
forming its agreed-to services; and keep close watch on pPerformance indi-
cators, recommending corrective action in the event of slippages, It is ex-
pected that OSARAC will continue its present style of operation with MOA
which includes regular working meetings with the Permaneqt Secretary,
Deputy Fermanent Secretary, and department and divisicn chiefs,

Upon signature of the FroAg prepared by OSARAC,
steps wi'l be taken to initiate required construction contracts and seryvices,
These : be monitored and receive required approvals by REDSO/EA, In
addition, necessary Project implementation orders will be prepared by OSARAC,

AID will disburse funds for local costs on a reimbursable
basis following procedures to be defined in Froject Agreements, Funds in sup-
port of the modest construction component of the projact will be handled on a
fixed amount reimbursement basis and if advances Are necessary, procedures
will be spelled out in the ¥roAg,

B, Implementation Flan

1, Planned Ferformance Tracking Chart

This section is a narrative interpretation of the Flanned
Ferformance Tracking Chart (Annex ITI), This chart illustrates the phasing .
of actions with a financial plan, evaiuation plan, 'anJ three Separate calendars '&9
-- the calendar year, the fiscal year, and the crop year, The latter is im-
portant in the phasing of crop activities,

Two types of tracks appear, Solid lines represent activities
undertaken by the technicians, » Dotted horizontal lines depict commodity flows
and construction Progress, Conjunction of activities and commodities is not
shown by meeting lines but must be read vertically by month, By way of illus-
tration, the activities in May 1977 include the arrival of two technicians,
vehicles and other commodities, Completion of housing, offices and work-
shop 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:

BDW N
'

2099

CCIO, work plans

CCIO, activitics in crop trials, etc,
CFO, program including demonstrations
CSO, program including crop trials,

2, Implementation Schedule

The implementation schedule, by activity and event, is as

follows:

Aug,
Aug.,
Sept,
Sept.

Sept.
+ Oct,

1976: FroAg signed: OSARAC/GOB
1976: PIO/T prepared: OSARAC
1976: FIO/C prepared: equipment, vehicles, OSARAC

1976: Begin construction program -- announcement,

bids, awards, etc, for housing and crop research

workshop: OSARAC/REDSO

1976: First FIO/P's: OSARAC/GOB
1976: Contract award,

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

a,

Technici_a_rlg_

We assume recruvitment and arrival takes no less than

ten months (April 1977)
poses of this exercise we shall use the earlier date,

[ ]
N

i—ll—ll—ll—ll—l
1
~N oswv o W

N =
[ |
- 0

and no more than twel

ve months (June 1977), For pur-

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

(June 1978)

and this is approved
Completes second year work plan

(August 1978) Flan revised, after evaluation

(June 1979) Cormpleted third year work plan

(August 1979) Flan received and revised

(September 1980) Completes long-term crop
development plan

(October 1980) Departure

(September 1977) Establishment of intra-MOA

'task force!
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3-11
3-12
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(October 1977)
(May 1978)

(August 1978)
(October 1978)

(May 1979)

(August 1979)
(October 1979)

(May 1980)

2) CPO

(May 1977)
(July 1977)

(August 1977)

(September-
October 1977)

(October-
November 1977)

(May-June 1978)
(June-July 1978)
(Aupast-

September 1978)
(Octi r-

N. ;ember 1978)

(Mav- Tune 1979)
(June-July 1979)
(August- -
September 1979)
(October- )
November 1979)
(April 1980)

Freparation begins, special
trials for CY 77/78

Completion of trials -- submit
findings for evaluation

Findings of trial evaluation

Preparation of trial/demonstra-
tions for CY 79/80

Completion of above -- beginning
of evaluation

Findings of CY 78/79 evaluation

Freparations of trials/demonstra-
tions for CY 79/80

Evaluation of above -- included
in overall program evaluation
(1-8)

CPO arrives

Completes first year work plan,
reviewed

Begins cvaluation of findings from
CY 76/77

Freparation of pilot training
materials

Training begins of pilot extension
groups to work with trials --
close coordination -- CSO/
CCIO/extension/F ME,

Review of experience CY 77/78

Revise training materials

Freparation and begin second
training program CY 78/79

Support extension program train-
ing; demonstrations; close
coordination -- CCIO etc,

Review of CY 78/79

Revision of training materials

Freparation and begin third train-
ing program, CY 78/80

Support demonstrations, CY 79/80

Review, final evaluation, de-
parture,
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4-9

4-10

4-11

2)

3)
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3)  Cso

(June 1976-
July 1977)

(August 1977)

(August-
Scptember 1977)

(October 1977)

(May 1978)
(June 1978)

(December 1978)

(May 1979)
(June 1979)
(July 1979)
(August 1979
following)
Commodities

Vehicles

Equipment, ctc,
(A1l project)

Training Supplies
(CFO)

Continuous field trials by crop
screening officer under exist-
ing AID contract

Review state of technology with
all groups

Begin development of CY 77/78
trials with cooperation of CCIO

Begin trials

Complete all trials, review

Evaluation complete -- prepare
two-year test program to
support CCIO program

Farticipants return from existing
AID project: trained in crop
testing

Completion of trials, begin
evaluation

Evaluation complete, review
test program .

Review overall crop development
program
CSO departs,

Returned participants carry on
trials program,

Four ordered, as soon as possible
after signature of FroAg, by
June 1976, Assume ten-month
delivery time, Four vehicles
arrive April 1977,

Assume ten-month delivery time,
Orders should be placed as
soon as possible after FroAg
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,

Same schedule as above,
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.Housing, Office

Space, Crop
Research Workshop

Storage Units

(BAMB)

Crop Trials
(sce CSO)

Extension Training

Farticigant
'l‘raining

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 regards
office space and crop rescarch
workshop,

Begin bidding process for units,

January 1977, However, con-
struction must be placed as
follows:

-- construction time nine mecnths --
Units 1, 2-begin Jan, 1977-complete
Sept, 1977; Units 3, 4, 5-begin

Nov, 1977-complete Aug, 1978,

Ferformed each crop yeé.r: 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
will 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,

Frovided in Man-months as follows:

10in FY 19771/
10 in FY 1978~
9 in FY 1979
8 in FY 1980

1/ To include up to four man-monthe for evaluation requirements if needed,
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2. Fointg of Reference

The foliowing performance indicators are considered

critical:

a, Contract -technical services, FIO/T signed; June
1976,

b, Technicians, Contractor will recruit two technicians

(CC10, CFO) who will arrive between April 1977 and June 1977, The third
person, 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, FIO/P signed December 1976/77/78,
Farticipants will leave and return subject to the schedule above, ’

d, Equipment/Commodities, *I10/C signed June 1976/
December 1977/December 1978, Commodities will be ordered and received

subject to the schedule above,

e.  Housing, Bids will be tendcred in June 1976 for
housing/research warchouse facility, Completion of units by April/July 1977,

1o Office Space, This is a GOB responsibility,

3. Nepgotiation Problems

At present no negotiat ing problems are forescen by OSARAC
and the GOB,

4, Monitoring Flan

Primary monitoring responsibility will lie with OSARAC and
particularly the OSARAC AQO jn Gaborone, The AOO will monitor performance
indicators, request technical, {inancial and administrative assistance, and signal
slippages through the OSARAC office, He will see that the responsible persons
and organizations take corrective action and alert AID management of problems,

5. Contract Supporf

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

Two types of evaluations are 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,

Feriodic evaluations will be performed under the general super-
vision of the MOA (Flanning and Statistics Unit) and supported by OSARAC
staff, Limited AID local cost funds (as agre :d to between the MOA and pro-
ject manager) will be available for social science, economic, and technical
studics rcequired, The AID Froject Appraisal Report (FAR) will be prepared
annually in accordance with regular procedures, '

An external project evaluation will be carried out during the fourth
quarter of FY 1979, It will be undertaken by an AID-funded evaluation team and
done with the involvement and cooperation of the MOA, The scope of work will
be prepared by AID and the MOA, Team 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 entire project activity -- all technical works and their resulfs; work plans
and their progress; feasibility of proposcd technical packages; and success of
the Crop Division as an entity, The evaluation team will also review, comment
on and recornmend 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
activitics,
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NI, Crop Fropram Officer (CPO)

" The formal training of the CFO will be in extension and/or vocational

agriculture, Training or experience in sociology is desirable,

Experience
in the prepa

ration of training materials and extension programming is essen-
fal, In addition, the incumbent must be willing and interested in dev

novative and unorthodox processes to attract unsophisticated rural

and 1o causc them to adopt changed systems of crop farming,

-
.

eloping
people

e

Tre CPO's responsibilities are as follows:

A, Frepare training materials based on findings of research and
crop trials;

1, ‘e alert to farmeaers! probleme and needs and maintain close
Hudson with ficld services:

C. Organize and conduct in-service courses for extension service
personnel at their request;

D, Recommend and undertake evaluation efforts into the effectivenes’s
of extension programs as reflected by farmer acceptance of recom-
mended technological changes;

E, Muintain 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

..... + .
ru,x.‘. Sie

Vo Crgn Screcring Officer (CSO)-!-/ ’

—~—

e

CN‘roygment under dry land conditions has bzen a major British-

funded component to the cereal program, However, crop screeniny is not

vered under their activity, The GOB, aware of the U. S, internationally
¢ognized competency in sorghum technology, has specifically

requested
assistance in this field,

M
I
U
re,
C
"

The Crop Screening Officer (CSO) will work in cooperation with the dry
-and ‘arming rescarch team, This team consists of an agricultural engineer,

[Rdad
~

The term Crop Screening Officer, as used by the GOB,

is cequivalent to
z Ficld Trials Oifficer in U, S, research terminology,
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a piant physiolugist and a crop production specialist,

The CSO will have the following-responsibilities:

A, Screcn sorghum varieties, investigate bullrush, millet, cowpeas
anc meize, as time permits;

B, Coordinate with international centers working on sor hum and

8 6

othur crups of interest to Botswana;

C.  Establish contact with U, S, resecarch institutions supported by
AID; and

D,

Assist the CPO in preparing training materials,
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Local Costs

1,

—~y

3.

.
Te

o

O~

Housing for three Families
2824, 000. ¢,

Crop Resecarch Workshop
Grain Storage Warehouses
€S24, 000 ca,

Inflation Factor (IF), Item D3:
'77-78 = 10%

Budgetary Support )
Contingency, Items L, Dé:
D2, 15%

Gencral Services

1,

3e
4,

=N

Svrviced Land (Housing)
Oifice Space

Vehicle Maintenance (including
fuel)

Irflution Factor (TF), Item A3:

FY 78-79 = 10%; FY 79-80 = 10%

Travel and Transpertation
{In-Country)

IF, Item A3: FY 78-79 = 10%; -
Y 79-80 = 10%

Clerical (three Secrectaries)
IF, Ttem AT FY 79-80 = 1590
Wage Increase .
Training Support (Farticipants)
IF, Item AG: FY 78-79 = 10%;
FY 79-80 = 10%

Agricultural Research Division
Stpport

.
I
‘e
2

Szlarics

I¥, Item Bl: FY 79-80 = 15%
Wage Incronse

Services

: Item B3: FY 78-79 =,10%;
Y 79-60 = 10% .
Maintenance )
27, ltem B3 FY 78-79_= 10%;
FY 79-80 = 10%

-
-
-~

bpa
.
S -

Foreign Local .
Exchange Currency TOTAL"

341 341

-- 72 72
.- 15 15
-- 120 120
-- 20 20
-- 80 80
-~ 34 34
_ 1,17 1,07
-- 151 151
- 15 15
-- 9 9
- 33 33
- 3 3
-- 9 9
-- 1 1
-- 10 10
- 3 3
- 62 62
-- .6 6
-- 124 124
-- 70 70
-- 18 8
- 25 25
-- 3 3
-- 7 K
.- 1 1
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ANNEX VII

Walvers and Approvals

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 trucksk 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.

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 -

Descristion: 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 1s 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
gservice 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-
gwana 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 935 ~rigin. 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 walver 1s 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, repalrs 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 (1) 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 (1) is justified.
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IT11. 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.
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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 progrims and projects upported 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.





