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Continuation Sheet
Botswana Range and Livestock Management PROP
Section IV.l Conditions of Approval, cont'd

The following waivers are requested for the dollars and local
currency costs indicated:

(a) A procurement source and origin waiver from Geographic
Code (000) U.S. to Geographic Code (935) (South Africa):

(i) for equipment, commodities and services at an
estimated value of $75,000 representing procurement
from South Africa of commodities and services
required in the construction of five (5) houses for
U.S. provided technical staff and for one (1)
laboratory building. .

(b) A waiver of AID Regulation No. 1 to permit approval

of the use of established Government of Botswana procedures
for the competitive selection of construction firms for

the building of facilities financed by AID.

(c) A waiver of AID Regulation No. 7 thus removing
restrictions on employment of third-country nationals on
construction projects financed by AID.

In addition, approval is requested for the use of AID financed

local currency (approximately $165,000) to pay for the purchase
of goods and services of local source and origin (including

certain of f-shelf items).

See Appendix No. 2 of PROP for discussion and justification.

Clearances: (for source/origin waiver and others)
ce/arr: ~LHuanA

XOOMAQSAT: SER/CM/CS/TS: M, Harway (draft)
XYERABRNGAGSIL: SER/CH/SD/FOL: J, Sewall (draft)
SER/FNGR: T, Elliott (draft)

STATE: AF/S:Richard Dols (draft)



APPENDIX NO. 2

SOURCE AND ORIGIN PROCUREMENT WAIVER JUSTINICA'I'TON

I. IDENTIFICATION OF WAIVERS REQUIRED

This PROP face shee! and continuation lists the following requests
for waivers and contains the necessary certification to effect such
waivers.

A. ‘A vrocurement source and oricin waiver from Geographic Code
(000) U.S. to Geographic Code (4Y35) Special Free World (South
Africa).

i) For equipment and specialized services related to con-
struction of U.S. technical steff housing and project related
laboratory facilities (sce PROP Section, U.S. Inputs, for
detail). Calculations follow:

1. Total Cost:
U.S. Housing $100,000

Lab. Block 32,000

$IB0,000

2. Notl to excead 50% of total costs will require pro-
curement cuiside of PFotswana: i.e., Reoubhliec o Scuth
Africa. (Hardware items, electirical and plumhing
special technical services.) (01F: Poreent 2 bused
on engineering estimates ol current constructlion.

3. Calculation of waiver amounb:

$1.30,000 x 0.5 = $05,00
ii) For equipnent and specialiced services relaiod to con-
structicn of training centers and warcheuses on test sites
(see PROP Section, Discussion of U.S. Invuts. pe:v 23 for
detail).
1. Total Cost
(3) Training Cen'ers $18,000

(3) Warehouses 6,000
3‘:’5’!—, o)
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2.. Not to exceed 30% of total costs will require
procurement outside of Botswana; i.e., RSA (hard-
ware items, electrical and special technical ser-
vices).

3. Calculation of waiver amount:

$2k,000 x 0.3 = $7,000
Totel $72,000

Waiver Request $75,200
B. A waiver cf AID Re-ulation M. 7 thus removing restricllons

on the eumployment of third-conniry nationals on construction
financed by AID.

C. A waiver or ATID Faculaticn No. 1 to permit aporoval ol the
use of normal, eostabliched Government of Folswana procedures

for the ccmpetitive selection of construction firns for building
the facilities financed by AID.

SUMMARY WAIVZER ITIFORIATICY

(a) Cooperating Country: Botswana

(b) Authorizing Document: PROP attached

(c) Project: Botswana Livestock and Ranye Manacement
(d) Nature of Funding: Grant

(e) Description or Coods and Services: See alove
(f). Approximate Total Value: $75,000

(g) Probable Source: The Republic of South Africa

(n) Previous Funding: None

DISCUSSION

—

A. GEIEPAT,

Waivers reanested above in the amount of $75,000 are directly

in the best interest of the United Gtates. The favorable

impact of U.S. participation in this osrejcct would be dissipated
and the project succcss seriously jrovardized if the waivers are
nol provided. Specil'ically, the relavive swall size o1 the total
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construction element, $130,007, mekes it unrealistic to expect
construction firms normally eligible under AlD rules to
participate. 1In addition, local costs contractors (kotswana)
may prebebly reguire the technical services o third-country
natvionals 1o handle svecilic electrieal, plumbing, ete., desipns
end installaticns.

B, HOUSILG AID IABORAIORY RBRLOCK

The GOB is currently unable to provide housing for project per-
scnnel. 411 <oners now provide housing for their statt Sinancine
for hcousing or leboratory construction is nol available tc¢ the GOB
from any other scurce, TLocal firmec, bidding on these jobs, may
require third-country nationals for technical aspecis of eomstruction.
The laboratory block referenced is essential Lo the projrul's concern
for evaluetion of changes in ranye ecology aud thre impach of livesilock
producticn on the envircnment. Tthe funds include five (%) class A
senior starr houses for use by U.S. provided versonnel sund one (1)
laboratory winz (30 ft. by 60 ft.). Customary GOB cenblrecting pro-
cedures will apply.

LOCAL C0S78 ($165,009)

In addition, aprroval is requested for the use of AID financed Jocal
currency.

origin, includin,
below, will v ]

procurerent of items as exvlainea in (ii)
in an a.cunt ot to exceed $1u9,00..

Reference is »elie to PROP fictions, Discuscicn of 477 Tnrels, races

™~

33 to hl, end 0 Corweil ~fons S the Pe- o orgoooonlowe Wi, which

discuss ithe ¢
and loccll cvailaple of-chalf comnclill - s as
ship of there 15

vercll neew an: justificaticn rfer unc o Joenl currency
woell oo Lhe relation-

s

ioems bt tne ATD and GORB inrnts Lo ihe roic ot

(i) General (K125,

Services will be recuired from Botswena licensed or repintered
contraciors ani alc. covvices pron el by Govereeend ot Bonscuana
force acccuntr rcr tho construclicn of rorehol-o, wator cystoms,

"

stock tank r~onstruc: icon and buildings corruls or rences,

(ii) Off-fhelf Procurznent ($40,000)

It is estimeied that not more than 310,000 of locel costs will
consist of mechanical cquipment and cupplies for use in the
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project's test ranch systems and will need to be off-shelf
procured. Since Botswena is in & common market and customs
union relcoticnship with the Republic of South Africa, it is

not relevant to anelyze otff-shelf purchases as to being of
local or iwrorted origin since nearly all of such items come
from Scuth Africa. ilone of the itoms to be procured are ex-
pected to cest more than 51,000. Tndividual transactions

will be hela o 32,500 or less within & total level of $L0,000.
The items purchesed will be of a neture and Lype normelly found
in Botswarz zni will not be especially Llmporicd for the pro-
ject. 'Ixa~mplss include: borehole vumning systems, stock
tanks, veterirary supplies and octhers as noted in the PROP Sec-
tion, Tiscucsicn o: AID laputs. pages 33-M1.
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BOTSWANA RANGE AND LIVESTCCK MANAGEMENT PROJECT

SUMMARY
BACKGROUND

Botswana has been designat | by United Natious teneral Assembly as
one of the 25 least developed a.ong the developing nations with a literary
rate of less than 20 percent and a per capita income estimated at $v3 yearly.
Agriculture, as might be expected, is the leading sector, employing the
majority of the population and tcgether with Government services accounting
for approximately 2/3s of GDP (1969). About Y0 percent of the Agricultural
product is generated by the subsistence sector of which livestock production
represents approximately T4 percent. Livestock accounts for the major part
of non-mineral exports and as recently as 1969 for over 10 percent of GOB
recurrent revenues.

Within the fragile semi-arid setting of Botswana, the delicate balance
between man, livestock and the environment is, however, being threatened.
Growing numbers of poorly managed livestock feeding on i1ll uanaged range
resources are deteriorating large rangeland areas at an accelerating pace.
The small stockholders, holding (O head or less and conutilubing about OO%
of the pcopulation. can least afford the deterioration but are the primary
victims., 1If the problems can be solved, and cxpert opinion says Lhey
probably can, the livestock industry can serve as one ol Lhe driving rorcegs
of' economic development in Botswana,

The Government of Botswana (GOB) has recopnized the growirny: seriousness
of problems facing the livestock industry and the resultant implications.
Consequently, new and expanded programs to achieve solut.ons are heing
actively sought and implemented. External financial and manpower support
provided by ODA, SIDA, the UNDP and the IDA, is being combined with domestic
resourcees in a number of livestock sub-areas. Nevertheless, the lack of
focuzed attention on smallholders leaves a serious gap whiclk must be filled
{fur balanced, equitable development to occur.

However., any attack on the problems of the livestock industry must also
reccgnize the limitations which the Botswana situation imposes i.e. limited
trained manpower, limited financial resources and, at this stage, social/
cultural factors which may hinder the acceptance of certain solutions.

The Project

Wiith due consideration of the Botswana enviromment, the involvement of
the MOA of the GOB with an A,T.D. Survey Team, and the inherent constraints
noted, a Range and Livestock Management Project has been dev:loped which
focuses on smallholders. In keeping with the recently approved Policy
Determination on A,[.D. and the Relatively Less Developed Countries, the
project is part of a coordinated donor effort to address che key problems
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facing livestock development. The project builds upon, complements and

mutually reinforces other donor inputs in the areas of livestock research,

land and water development, village development, breeding and fattening

ranch development, animal health. livestock extension and agricultural
cooperasives. The project will be administered by the Ministry of Agriculture
of the GOB under the coordination of the Deputy Permanent Secretary (Technical).

fhe poal of the project is to assist the GOB in meeting itu goal Lu
"promote rapid development of the livestock industry on a sustained basis.”
This ceven-year project focuses on that component of Lhe Bobtswana National
Development Plan 1973-1978 directed toward increasing the share ot Lhe
irdustry and income of the small stockholders who possess @ boul Nloperecnt
or' the cattle populution (excluding livestock on freehold ranches).

Specifically, the project purpose is "to develup throurh systems research,
replicable groups small stockholder range and livestock management sysiems
whicl. are socially acceptable and economically viable." Ultimately. Lhe
project, if successful, will lead to replication by the GOB of the feasible
sysbems throughout small livestock holder areas in Bolswana and requests for
exlernal nssistance to do so.

Project Implementation will follow a three phase schedule over Lhe
seven year life as follows. (See Project Description, Page for details).

Phuse 1, lasting from 9 to 12 months will involve & D2termination of
Three (3) Test Systems of Range and Livestock Management, including
identification of management systems, locations of units and the technology
to employ. Phase 1, lasting from 38 to 48 months, will Evteblish, Operate
and Lvaluate the Tesl Systems and will involve related bLraining of staffl
and small stockholders, assistunce in design and installation of facilities,
and on-yroing suppert and evaluation. Phase ITT, lasting for one or two years
will vocisl the GUB in Fxpansion of Successful [rotolypes wund Development of
Financing Reqguircments. Details of these phases and Desipn Parameters for
Lest systeme Tollow in the project Description Section or this FROP.

Py accoumplish its purpose the project will provide a team of OFPFX
Technical bBxperts (6) $1,130,000; a limited quantity of U.!', commodities
($38,000); local costs for techuical staff housing and a ranze research
laboratory ($130,000) and local costs for establishment of three (3) or more
test systems of group management of Livestock and Rangeland ($110,000) aud
$14E,000 in puarticipant training.

Thi: consequences of developing and implementing thesne research-tested
systems will be an expansion of smallholders' income thus meeting the
objectives of more equitable income distribution and employment generation
among the poorer members of Botswana's rural economy. The project will in
addi tion have a positive effect on the Botswana range envircnment through
its aim of sustained livestock production which can only result from the
conservation rather than the "mining" of range resources.
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This project, if successfully implemented, will provide new and
innovative methods of improving the economic position of small stockholders,
allowing them to share in the benefits of development. Simultancously,
Botgowuna's rwral people will be offered an alternative to moving to urban
areas or accepting demeaning employment in other countries. 'The rennlh
should Ye a healthier. more politically stable Bolswana ecoiomy.



BOTSWANA RANGE AND LIVESTOCK MANAGEMENT LOGICAL FRAMEWORK

GOAL

To assist the GOB to
implement the live-
stock portion of its
1973-1978 National
Development Plan ''to
promote the rapid
development of the
livestock industry
on & sustained
basis" *and thus

"to promote an
equitable distribu-
tion of income in
particular by
reducing incoae
differentials.c...”

OBJECTIVELY VERIFIABLE INDICATORS

METHODS OF MEASUREMENT

1.

2'

3'

5.

Increased numbers of cattle
slaughtered

An increase in average
Cold Dressed Weight

An increese in cattle
population

Condition of range improved
Improved equity of income

distribution over the long
term (25 years)

*Rapid development defined

as 50 percent increase in
offtake over a 25 égerlod

[year

Annual Reports of the
GOB and the Botswana
Meat Commission

Same as above
Agricultural Census
Reports from range
experts

National Income
Accounts

IMPORTANT
ASSUMPTIONS

GOB fosters policies
favorable to sustained
livestock production

GOB financially sup-
ports objectives of
the livestock com-
ponent in National
Development Plan
1973-1978

Regional and

National political
stability ,L
: i

Botswane beef has
access to and is
acceptable in
international markets

Relisble system of
national income
accounts

Relative proportion
of livestock
marketed by small
stockholders
increases in the
long term

Botswana Meat
Veat Commigsion
contlnues to operate

rocessing
Eet1ng 1nstitutlon



PURPOSE

To develop replicable
systems of group small
stockholder range and
livestock manasgement
which are socially
acceptable and econo-
mically viable

END OF PROJECT STATUS

15 group systems in
operation and marketing
to maximum benefit of
participants

Small stockholders utilizing
proven methods have increased
incomes

GOB has capability to re-
plicate and manege smell
stockholder systems

MoA with skills and ability
to develop alternate replic-
able small stockholder
systems as necessary

MEANS OF VERFICATION

PROJECT
ASSUMPTIONS

MOA records

MOA and Smallholder
Records

Aveilebility of
funding and trained
staff

Expert evaluation of
project related
performance and MOA
capability

GOB will have funds
available for system
replication

There will be no
constraints to

project implementation
due to unusual climatic
conditions, out-breaks
of animal disease, undue
livestock price fluctua-
tions or substantial lack
of acceptable by small
stockholders

-8-



OUTPUTS

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT
ASSUMPTIONS

Research

An operational labor-
atory, standards for
range evaluation and
optimum stocking
levels for different
range areas

(a)
(b)
(c)

Training

Acedemic, in-service
and on-the-job treaining
for MOA staff, plus short
coursge training for parti-
cipating small stock
holders

(a)
(b)

(c)

(d)
(e)

[

(f)

Range and Livestock
Management

Range management methodsg (a)
minimum acceptable live-
stock management standerds,

and evaluation methodology (b)
for range and livestock (e)
(o4

manaiement systems
completed

Capacity to perform analysis
on 75-100 samples per day
Range evaluation methodology
handbook available

Stocking level standards
established

Direct observation
MOA records

Project records
Project evaluations
Expert appraisal
BMC rezords

Cooperating country
personnel treained for

four senior staff
positions by 1579
Cooperating country
personnel trained for

ten key technical

posts by 1978

See Axyrendix seven (7)

for in-service train-

ing schedule
Approximately 150 farmers
trained per year

Training handbooks axnd
student “orkbooks developed
and iz use

Evaluations completed and
results utilized to assume
relevency of training

Range management methods
developed for various con-
ditions (at least 6)

Minimum acceptable livestock
management standards established
An evaluation methodology de-
veloped and in use and providing
feedback

GOB will make
available necessary
funds to carry out
the project

GOB will make available
suitable staff for
training and pro ject
operation

GOB will assign trained
personel to project
related positions



OUTPUTS

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

Surface Water and
Land Use

T Standards for group
ranching engineering

requirements, topo- (v)

grephical maps of sites
and standards, plans and
procedures for construc-
tion of small (1-5 million

gallon) reservoirs (c)

Marketing and Credit

(a) Group marketing systems

(b) Working systems avail-
able to provide credit
for small stockholders
group management systems

Systems Expansion and

ement
sa; Detailed plans for

expansion (economic
analysis, procedures,
time schedules, and
investment requirements)
(b) Capability in the MOA in
terns of staff skills in
technologyr, Rural
Socioloxy and crganization
and management to design,
implement and evaluate
small stockholder systems

(a) standards established and

handbook completed
Capebility exists in MOA
Iand Utilization Division
to prepare range site and
condition classification
maps

Plans and procedural hand-
book available

Project participants

benefiting by more direct
marketing cattle to BMC

Records of Credit Institution

Plans available for use

Staff training complete
on~the=job <ngineers by
GCB staff

Management and operations
systems standardized

IMPORTANT

ASSUMPTIONS

-~



U. 5. INPUTS

TOTAL

$1,586,000

I. Personnel

A.

L1}

OPEX 1,040,000
1. Senior Range
and Livestock
Management
Specialist
Team Chief)
(6 years)

N
.

ing Officer
(6 years)

3. Surface Water
Land Use
Engineer
(4 years)

Range Mancgement
Extension Train-

OBJECTIVELY VERIFIABIE

INDICATORS

Tmplementation targets
amounts and time frame
are provided in body
of PROP

L, Rangs Agroncmist (ecologist)

(L y=ars)

5. Livestock Produc-
tior Specialist

(G years)

Techrizian
(4 years)

TDY Services ($90,000)
Up to 3 man/months
rzr year for & years

9. Data Processing

MEANS OF VERIFICATION

ATD budget support
is provided

Direct observation
Project implementa-

tion schedules are
followed

Project evaluations

1MPORTANT
ASSUMPTIONS

Recruitment and
timely arrival of
properly qualified
and well motivated
specialicts will
be accorplished

Housing and
laboratory will

-0t~

be corriezec on schedule

Bguirment tc be
proviiz+ will
arri-vz= on schedule

Lirizzicrns can be
sazursi &7 £ITYrOo-
Triaz=z Inszizutions
for ZcTswarz Tarticzi-
TENRIE.
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Cormoditiss ($68,000)

A, Vehicles (5)
B. Laboratory Eguipment
and supplies

Local Costs ($£215,000)

Housing (5)

Iaborator; zonstruction
(onz bloczk)

. Test Aresa Development

bﬂ?‘

@]

Participants (31:8,000)

A, Degre=z Frograms
1. Range lanagement
(2 in U.S.)

2. Land & water
Engineering (1 in
Africa

3. Livestock (1 in
Africe)

B. Certificate =nd Diploma
Training
1. Rangs Managerment
(2 at A3B)

2. Range lanagement
(2 2t Pzerton)

$ 30,000

38,000

100,000

30,000
110,000

80,500

15,000

15,000

1k,500

23,000



PROJECT DESCRIPI'ION

GENERAL

The project will achieve its purpose of assisting the GOR in determinine,
desimqninge, testing and replicating small livesblock holders systems ol proup
management in a three-phased cycle. Implicit in Phasc (. Syslems Delermina-
ticn an: Selection of Pest Areas, (9-12 months) will be the need ['or a very
romnlete analysis i alternate management systems as well as need for an
eutally thowshttul refermination of specitic locations of test sites ey
those reasons, Lhis PROP Section includes a series of suppeestbions l'or econ-
siuarstion, by the Project 3taff, to assure that ATD's cxperience I'vom olher
livestceh, ' ranve manacement projects will be evaluated with repgard Lo Lheir
relevancy to the Rotswana social, political and climatic environments The
activities o! Phase [I, Establichment and Operation of Test Systems, (36-h8
months) and Phase TII1 Expansion of Successful Prototype and Development of
Financin, Requirements (12-2I months) will demand research inputs. menagement
of field -perations, evaluation, with its appropriate feedback into operation,
ent devel »oment o1 iniividual and institutional skills Lo enable the (OB to
exeant, ro-le2sicun or irther desipn or develop, programn, manape and operale
gea. . st-ceghol o= roup ranches.

Sre-ilically the projcet addresses the testing off three moide’ livestock pro-
duetion srstems with small livesftock producers, 'he provision of credit for
the tpst ranch deveovrent and technical services in range and ivestocek man-
arenent,, animal hea!th. and marketing.  The project will tesl produclion
systems ~vep a three to tour year period under exaistine tand usc palterns,
includine: 1) ma o lani use For crops, with livesboek produchion secondarys
2) livestnck vroduction vrimary with erop production sceondary; and 3) live-
stecl production Lhe scie or major land use. rthe project will increasc
l1iveslock wproduction by introducing improved animal husbhandry and hi;her
levels o." nutrikicon on test sites. It will simu]taneocusly reduce rangc
deterioration (by improved manapement) and (by so doing) reverse the (down-
ward) trong o0 rono¢ condition. The sucecessful models will be replicaled
qnier an exvanded program using GOB finances, in the sixth erd seventh year
ot the preject.

As test systems prove successful and replicable on larger scale, improved
livestcel anl range resource utilization can be gradually expanded on a
country-wide basis to ensure sustained high levels of produclion while atl

the same Lime., conservine Botswana's replenishable natural resources of

soil, water, plants, domestic animals, and wild lif'e. The small stockholders
of Botswana will also share more fully into the economic development of their
country.



OVERALL PLAN OF WORK FOR THE PROJEC1

Phase One: Systems Determination and Selection of ‘est Areas

(93-12 months)

Project OPEX personnel, with GOB supporl in Rural Sociology and intermediale
level statf, will obscerve the existing systems ol liveslcek management., and

in 'ruly concert with trival: villare, local governments and smat} stock-
hotiers will ieterane Lhe phlS!UﬂL/tGPhHiCﬂl characiorislicn ol gvilomg Lo

be tested, fhe type(s) of internant orpanizations or wrnapement. which will he
mest avt to be accoptabico and practical and will estimate the economic vin-
bitity of the systems vroposed.  They will also ansois! in aelceelion ol parli-
cipants for Lrainin ,bugin/init ale an evaluation syastem, link Lhe smodtholder
rest systoms Lo the exigstinge market system, establish revolving credil arran.o-
ments with COB mnstifutions, inifaate selection ol and deteil designg 'or Lhe
ghre: (or more) test arcas Lo be established, plan for in-service training of
GOB ctart ani rhockholder training and establish, through pro,ject rescarch,
base line daba (bobh acsronomic and sociological).  Such actions would lead Lo:

Phasce Twe:  Establ lshment and Operation of Test Areas
(3n-43 nonths)

By thie time, project staff will be shiftling to a period of completion of
desiyns and on-the~-ground installation of essential water supplies, fences
(ir needed), corrale, warchouses, training centers, cte., on the tesl sites.
Participants will be sen!l. r'or external Lraining, in-scervice lLraining and
small stockhnlder trainmng will be initiated and underway, buse Vine dntn
will be complele ant rcesoarsh methodology develcped to assnr-: ) project
ceolosizal stadioer and Vivestook studies will Tink with, bt supperied by and
suprart obher GOB reccasch; wnd ) will be desiened to be use Pful Lo aseint,
in asourings sound ranocoana liverstock management, systeme can he deviged arp
altered, if neede . rn prodect Loat areas., An important. Lrsk during the
early vart ot Phase 'wo will be to desipgn an cvaluation rystem for annual
uge which wiod in~juwde reacrures of social acceplabitity ot systems, {he
derrec or ngiviaual participation and recponsibilities assumed by members,
the fwpret of the technolopyy and management vractices on the cattie and on
the ranve ceolopy and vhe economic viability of the systems The cvaiuation
sycton resuils, and raprovementic in pro,ect manarement recommended, will be
f'ad hack into project nperations. It is also probable that during the latter
portion of Phase Twe, ans assumines that both ihe annual ead ¢ programmed
externa! cvaluation are favorable, the project will begin to assist the GOB
to replicabe the proven fest systems. Criteria tor dele.mination o1 numbers
of raplicated syctems will ineclude: qualified manpower avaiilables; (0B
{'inance avaiiable and interest of small stockholders. Daring Phase Two,
artions in this regard will be in preliminary planning, site identiticalion,
on-the-job training ol' GOB stafll in technology and operations manarement.
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expanded in-service (for GOB technical and supporting staf() and lormer
trainings, and possible preparation of budget proposals or requests lor
tinance. These actions will lecad lLo:

“hase Mwree:  Eapai: .on of Successful Prototypes and Developmenh ol Minancine
Requi ronents

T2=0T monthe)

Mhe precise timin  of the sctions above, which are expecte! Lo occur near Lhe
end of Phase wo and vhe tollowing Phase Three actions may be advanced or
letayed in time dcpendent npon results of the cvalualions desceribed above and
their timing., Tn any ovent, Phasce Three will consist ot two lLypes ol inter-
related activities: airst, using the funds provided by Lhe GOR as discussed
in Phasc [wo above, and working with sites and desipns selected in anticipa-
tion of achLion, project stal'f will assist in expanding the numbers of the
suw-cesct’tl orototsie systems. It is premature to identily the exact numbers
but it is estimarted that not more than 15 new units could be handled with
rescurces erpected Lo be availsble. (Probable iimit will be trained per-
sonne'.)  he second activity ol Phase Three will be to assist the GOB Min-
ictry of «inance (MO¥) and Minisiry of Apriculture (MOA) in preparation of
documentalion to attract and/or justify investment cupital to use to continue
cvpans on cof protolirnes, overt!time, to result in widerpread applicalion of

“he nrofeet develoved nethodoloy,

DESIGN PARAMETIRS AND SUGGESTIONG FOR 1In51' SYS'N1MMS
(Contributions from F. Abercrombic, AFR/1.S)
AID has hal! ervpevience in group ranching systems in At'rica, and worldwide,
which shcould be considercd by Lhe project staf't and cvaluated for applica-
bility to the local envivonment, as follows:

Types of Systeme Lo Censider and Related Land Use I'roblowms

The selection ot specit'ic localions and physical sizes, measured hoth by
number ot participan's and by acres, of syctems to be tested will be
arfvcted by cconomic and socjal/political considerations Since the
large magority of Botswana's citizens, and small stockholders, live in
the more densely populated eastern portion of the country, where tra-
ditionally livectock plays a secondary role to crop production, it is
critical in this area, to have close coordination between the livestock/
ran e specialists off the MOA and the regular extension (crops) scrvice
Lo assurce cluse intergratbion of project proposed Lest systems wilhin

the wveneral practices and land use patterns of the area

The large part ol the probable useful, and available, range itand lies
inland (West) of the more densely populated areas and in the central
district. Since there are at least these three (3) peneral types of
areas, 1t is apparent the project, if it is to develop useful proto-
types, must evaluate systems adaptable to these varyirg condilions and
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test small stockholder systems in these various envirorments.

A. Present Land Use Patterns in Areas Proposed and Comment.s on
Scale ot Units

Ihis project shall address only the East and Nertheast portion of
Aoteswana where the core problem in the livestock indastry is Lhe
smalt proincer, Three patterns of land use are present:

L. Heavy concentrations of'humans and lLivestock olcng o nireow
bana trom north Lo south along the highway aad raitroad rom
Francisicwn to Tobalse. Crop production is bhe wmujor woe ol
land ana the yrazing of' livestock is secondary. The small |ive-
stocik pruducer owns 5-15 head from which dral't oxen and mitk

ara the primary production, beef production is rcecondary  One
model shoula be considered for about 15,000-20,00) acres of
grazing land (estimated minimum economic unit) with about, 6™
anima: 'mine owned by up to 00 participant livestock producers
to adur«cec thls situation.

2. A sccond unit shonld consider the fringe areas of' heavy
concentrition of human and livestock population runnine from
north to south alone the eastern side of {he country inland

19 or more miles L'rom the north/south highway where Lhe vrazing
of livest ck 1 the primary use of land and croy production is
seecndary.  Livesteol owners have ltarper herds and ber!l pro-
duction i Lhe major revenue earner while crop produachion in
subsictance ariented in this area., This model would be Iocatlod
where 17 ie pos:ible Lo oblain btocks of H 0 10-6),000 aeres

of - ras’m 1ana to sappori up to 2,000 aniwal unihs owned by

50 vr more nparticipant livestock owncers.

3. The thrrd f-st system should be evaluated i terms »t the
northern portion of the central province and possibly Neamiland
where the rrazing of Jdomestic livestock and wildlitfe are the
major nse of land. large areas cean be expectved to be available
for development, Waler is the primery limiting factor Lo the
utilization ot availuble forage by Loth domestic and wild animals
in these areas.

Here major developments tu date have been by syndicates ot large
livestock owners who have developed water on cattle posls and

who by such license to water, utilize areas ad, acent to their
borehnles. A model to be tested here should be evalunled in
terms ot areas vhere it would be possible to oblain larpge blocks,
up to 129,000 acres, for consideration of group or communal
grazing of up to 6,000 animal units owned by up to 100 livestock
prodncers,
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B, wuroup Jdentif'icalion

The role or the rural sociologist will be extremely important. in
identifying ~roups ol small stockholders with similar production
vroblems and social ties which will make them a elose knit, eroup.

He will also be expected to establish base 1jne dala ou participanls
as well as identify adjacent control groups. ‘lhe identif'ication of
natnural iealers. assurance thal they are recornized by bradilional
authorities, ana the orianization of these leaders Lo represcnl Lhe
group in lecal ant ceononice malters with vovernment will be n key
facter for cuccecstml management of proup or cooperalive ranches
These orpaniiat ions way alse require lernl ghbatus so they may be
registered as leyal bodies su they can perform, or their memboers,
siuch activitics as: assume responsibilily lor developmentl or
operatinge loars; handle sales of stock: purchase inpuls for opera-
tiopal necis; netotiate tor and employ contractors or individnals
anl assess members for development on operatine costs; enact by-laws
and similar duilies.

C. ‘'lypes of Organizat‘onq[Management Systems to Evaluate for
Possibhle lce

A nunber of manapement systems for livestock production, which have
been successful in the developing world, can be evalnated for possible
uge by this project. A common tie which ruuns throura such synfems

is some form of fcrmal or informal linkimr of livestock producers to

a tenure relationship to ranpge Jand with Lhe accompuanyim benefltite,

and respousibilitier, available to Lhe slo-k producers as obposod

to traditicnal systems of individual ownership of tucek which do nol
usually involve any manazement of Lhe "tLrilal” o "pove rrment" commumal
land hase.

1. Indiviiwl ranches - this type of manapement, is discusscd
since it now exists in Botswana: ftor Lhe purpose of' thir pro-
Jecet, hewever, it is not expected that such a system would be
technica! iy cr economically feasible f'or owners oft 60 or iess
cavtle.

In this case livestock cwners secure title to Individusl or
private ranches. Normally such holdings muct be larve cnonph
to justify development and operaticnal costs. 1In areas »f land
scarciiy this system is not satisfact ry as large blocks are
secured by a few individuals and the majority of the population
are let't without land, thus creating social problems as peapie
move to urban areas.

2. Group rancheg are systems wherc livestock owners secure
titlc or lonr-term Jeases nn land which they then develop and
operate as economic units. This method can cnsure that ranches
are large encuch to justify costs of development of permanent,
facilities. At the same time they can distrihute ownership
among enough of the loecal population to ensure ownership (or
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fair use of land) by larger numbers of people.

Group ranches should be registered as a lepal body and Lhe
individual livestock owners are given proportionate participal.ing:
share(s) in relation to the percentage of the tctal animal herd
their animals represent. Individuals maintain ownership of

their animals and receive profits from their sale. while repay-
ment ot development loans and operation and raintenance costs

are assesscd members again in proportion to the percentage o' Lhe
tota: herd their animals represent. The proup is usually re-
presented by a council of members appointed or elected by the
participants. This system requires a high degrree of skills by
the participating livestock owners in ranch manajgement., financial
record kecping, budgelting lor and in planning and oprratin: Lheir
unit.

3. Cooperative ranches involve operating as a single unil hy
paid marayement and labor with the livestock are owned by the
cooperat ive. Dividends are paid fron profits Lo bthe sharcholder:.
Shareholders may contribute livestock or cash as shares 1n Lhe
cooperalive. A large number of shareholders may participate in
a cocverative ranch which is ordinarily governed by a commitlee
elected by the members. The cooperative functions as a legal
body and is eligible for credit for development, maintenance and
operating expenses. This system should be evaluated in terms

of areas where land and population pressures are minimum so that
urban individuals with available capital will not compete with
and/or digsnlace existing small stockholders. Fowever, it should
be kept in mini, that where applicable, cooperative ranch
systews have been very effective in utilizing local resources
for orderly livestock development.

. Comnunel cocperalives are systems where livestock owncrs
organize a ccoperative which securera long-term leasc or title
to the lanu and also secures a legal stelus Lo provide for
obtaining credit for development, or operations and maintenance
costs. The indiviiuals contribute cash or animals which are then
managed ac a cooperative herd to pay development, maintenance,
and operation costs of the total unit. Management and labor

for these scrvices is either hired or contribut2d by members.
(Such services credited to members' accounts.) ‘he cooperative
herd is large enough to provide income to cover all expenses
while members' profits are obtained from sale cof animals they
maintain and graze on the cooperative ranch under the guidance
of coomerative management. The numbers of individually owned
animals that may run on the cooperative ranch by individual mem-
bers varies in accordance with members contribution to the
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cooperative herd. This system allows skilled management Lo be
hired for ranch operations while al the same Lime allows the
individual to maintain ownership of' his animals,

5, Conmunal razing reserves involve eslablishing by jrovernment
(law vequired for lepal status) tracls ol grazing land where
grazing rights of involved livestock producers are protected.
Local cattle owners are given rights of access to land throuph
grazing permits for a specific registered number of animals,
This provides a form of land tenure or security [for these
formerly landless nomadic or semi-nomadic cattle producers.
Governuent develops the areas and assumes responsibility of
operation and maintenance costs. These costs are recovered from
the livestock o'mer in the form of an ennual charge for grazing
and/or water fees. The individual cattle owner meneges his own
herd with extension, animal health, and grazing management ser-
vices provided by government staff. Livestock cwners are re-
quire to follow prescribed grazing menagement wractices and
limit their total herd to the number allocated ihem through
their grazing permit. This system requires a lower level of
managerial skills by the individual livestock owners. The
participants should appoint or elect a representational council
to establish by-laws of a graziay association and to provide
for enforcement and adherence to the by-laws as well as Lo such
grazing repulations as established by the government project
manager and agreed to by the association. The by-laws also must
bind members to responsibility for control of {r=spass grazing
with assistance from local authorities only where necessary and
as a last resort. Normally, government projeci managers and
technical services should have 8 to 10 such newrby s¢razing manage-
ment units to service in order to fully ntilize their time and to
reduce government costs of providing such services.

C. Range Resource Inventories for Areas Selected lor Test Unit
Operations

The range planner will make an initiel determination by meking
a range resource inventory of the forage available and the waler
required in relationship to the number of animalc thal can be
supported on the area.

Base line Jdata will be established on the management units and on
adjacent arecas (control) for establishing and securing long-term
records of the effectiveness of the prazing management on the
renge ecology. Management units will be mapped in range sites
and condition classes with narrative description of soils, topo=-
graphy, vegetative composition by species, plant density, vigor,
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trees and bush canopy density, current erosiun and apparent
trend of range conditions.

Range forage production for each range site and each condilion
class will be determined by random c¢lipping of ¢lip quadrants.
Carrying capacity and consequent proper slocking rates will le
determined from forage inventories. Istablishment of photo ¢rid
plots along line transects on each range site and condition class
will be established tco be checked at approximately three or more
year intervals to determine long-range changes in range ecolopy

and range condition. Anuual forage inventorins will he establ ished
to determine current year's growth and adjustments in stocking
rates based on forage available,

D. Range Management Plan

lanagemenl systems used must take into account the highest possible
vroduction of beef, while at the same time conserving or improving
the environment available for cattle production. This implies
utilization of forare to the proper use level while al Lhe same
time allowing plants to produce satisfactory leafl prowth for
manulactiuring a food supply which is needed by plants tor raol
develepment and reproduction by seed or vepctutive means. Tn olher
words, a plant must have a reprieve from grrazing animals period-
ically to allow its physical functions to continue if Lhe planl

is to survive and ~ompete for available space, soil moisbure, and
nutrients. High vigor and adequate reproducticn can only oceur
wvhen plants are allowed to complete these necessary physiolopicel
processcs.

In most instances, the desirable forage specics are the most
palatable to grazing livestock and are selecied by grazing animals
first. The preference of these species by animals cause higher
utilization and consequent lessening of their ability to compete
with less desirable species. 1f this process is allowed to orcur
cver a period of time the plant composition will be altered and
the less desirable species will hecome dominant. Thus, a system
must be designed whereby grazing blocks are periodically rested

or deferred during the growing season to allow desirable plants

to be maintained ani/or increased in the plant community.

Fectors limiting the time and season of benel'icisl prazing ol

livestock on a range site must also be considercd in planming
a system of use. B8oils may limit the use of certain ranpe sites
during the rainy season because of muddy conditions. 'Thus. such

a range site should be considered as & dry season use arera.
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Permanent water supplies may be dif'ficult to ootein by either

surface storage or from ;;roundwater supplies. ‘hus, thege
areas should be considered as wet scason pratin, arcas where
temporary water sunpliles can be developed by surface calchmenl,

or from streams and shallow wells Juring Lhe rainy season. On
the other hand, areas with existing. permanent water or where
permanent water can be more easily Jdeveloped (from horeholes or
surface catchments) should be utilized for dry season use.

Biting insects such as flies ard ticks may be a problem on wel
areas or flood plains during the rainy season. Thus, thcese
are&as should be considered for use immediately following the
rainy season when insects are less numerous,

Most grass species are palatable and nutritious during the peak
growth periods, however, some species become less palatable and
nutritious after maturity. Range sites producing -lominant lor-
age species which are not palatable and have little or no
mitritional value after maturity should be considered as wet
season gsrazing areas, or in the case of (lood plains as soon as
the area 1s dry enough for livestock cntry, mmediately ol lowing:
the rainy season.

Systems should be designed to coincide as nearly as possihl'c with
that practiced by local cattle owners. Considerahle investiration
of the practices carried out by local caltle owners should he con-
ducted tefore finalizing a management plan., In most instauces
there are valid reasons why cattle producers follow grazing
patterns on an area. These factors must be concidered and
solulions found if the system of grazing is to be satistacltorily
altered to increasc livestock production.

Grazing treatments will consist of proper slocking levels adjusted
annually to curvent year's ygrowth, coupnled with a deferred ro-
tational prazing system. Rotational razing systems shonld be kept
as simple as possbile while at Lhe same time providing planbs

the opportunity to complete their lite cycle and reproducn them-
selves. Probably a five paddock system is Lhe most satis{actory
to provide this plant protection while at the same time keeping
development ccsts of' water and subdivisions al a minimum., ‘'this
system provides for ¢ three-month yrazin: rerica on four of” the
paddocis while the fifth is held as emergency forage l'or droupht
years and for controlled burning in bush conlrol and eradication,

This system requires permanent water in three of the paddocks to
be used as dry season grazing areas and temporary water in two of
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the paddocks to be used as wet season grazing areas. Other

more elaborate systems will provide ;reater plant protection,
however, the difficulty of operatiuvn and manepement of iLhem

may make them less socially acceptable in inilial implementation
of’ grazing management programs.

E. Livestock Manapement Plan

The first phase will be one of establishins base line dala on
livestock within the systems to be tested and, Lo the depree
realistically possible, on nearby conbtrol herds. A census will
be conducted and reyister animals by sex and ape [or cach ol Lhe
participanls. [From 1his base line data project stall’ can com-
pile data as to calving rates, calf mortalily, mortalily of other
sex groups by age, rate of culling if any, age of [irst calf ot
heifers, age of sale of steers, age of sale o. cull bulls, age
of culling of cows, bull cow ratios, draft oxen utilized. From
such base line date the present offtake ratio can be calculated.
These coefficients and consequent offtake rates will be ulilized
+o determine future increased production.

The second phase will include utilization ¢of extension services
to encourage the producers to feed mineral supplements, cull
non-productive animals, upgrade herds throuph selection and
utilization ot improved bLulls, feollow cas'raticn and dehorning
practices for all males, and assist in oryanizing cooperative

marketing of animals to reduce marketing «oshs and assure maximam
return {rom animals to the producer. 'he project stat!” should
assure thai animals are marketed al the ape and weipht which
returns meximum profit to the producer. 'The elimination of

existing middle men and this ensuring PMC annuael Jdividends are
returned to the producers will reali=e ;realer income per animal
marketed, as well as assuring more equal income Jicstribulion and
bring the participating small slockholders into the econouy ol
the country.

F. Physical Resource Inputs

In order to keep capital inputs at the lowesl possible level,

while at the same time maximizing income peneration for the largest
number cf small stockholders, only essential meesures of grazing
management and livestock husbandry shoula be considered in Lhe
initlal Jdevelopment phase. These developments will include the
planning for and development of adiditional water supplies wherc
they are needed, sublivisions and firebreaks for control of [ire
and grazing menagem-nt, and construction «f essential 1ivestock
handling facilities such as night pens, crushes, and dips where
necessary. Fencing of units should only be considered as & lasi,
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resort both to exclude trespass grezing and to retain labor
intensive operations. Where hired menagement and labor arc
employved or government steff provided, housine will be required
at leccal standards.

Office and storage facilities will also be neeled on unils where

records and equipment are to be maintained and vhere participafling:
and nearby small steckholders will be trained,

DETAIIED IMPLEMENTATION SCHFRDULE

Following is a detailed plan for implementation of the project. Tt is
developed to illustrate the required actions necessary in each of the three
phases of the praject life. Waturally, the plan is somewhal. less specilic
in years three to seven but does provide that annual up-dakes be made of
project developed work plans. Each of the phases discusseu will require
the involvement of project staff in planning, in the use of their technical
expertise and in on-poing evaluations. TFollowing is a Cescription ol the
actions expected.

Phase One: Systemns letermination and Selection of Test Arcas
(0-12 months)  Timc Pericd: Months 0-12

1., Arrival of Team Chief and the Livestock Specialist, the Range
Agronomist (Ecologist), the Engineer and the Ranpe Fxtension Officer.
(Time phased through about & six (v) month period.)

2. Team orientation introduction to GOB technical stail and preparation
of draft plan of work in accordance with the following actions for
Phase 1.

3. With and through the MOA Rural Sociologist and his junior staff,
establish contact with local government officiale and tribal councils.

4. Throurh local orpenizations, and with the MOA sociologist, estubilish
contact with small stockholders and their loecal institutions or orr-aniza-
tions, 1if they exist.

5. 'Through such contacts as listed above, determine basic Lypes of
systems to work with; establish initiel estimates of vhysical size;
general geographic areas; "dry run" economic analysis and types «.f
group management apt tc be socially accepitable and rerpousive to pro-
ject techneology. Include consideration of methodology of evaluation
as systems are determined.

6. Finalize Phase 1 Work Plan.


http:officia.ls

7. Initiate work with Botswana Developuent Rank (or clher appropriate
instltution) to establish small stockholders' revolving credit fund.

S. Select sites for three (or more) tests of group systems and adjacenl.
cenvrol areas. [Evaluate alternate sites on basis of comments and
suggzestions provided herein and on: a) acceptability by participating
small stockholders; b) technical feasibility. i.e., water supply. range
cover, access to markets, etc.; c) support of local organizations,
tribal, lccal government or nearby large renchers and; d) economic
analysis based on estimates of cost/benefits.

7. 1lnitiate base line data collection for: &) technical date includin,
linking on-going livestock research to tcst nreas, establishing range
cover and carrying capacity levels, establishment of necmanent locatlons
where changes in ranpe ecology and on livestock on the test areas and in
contrel arcas can be measured. Working willh the €G0O% research stal'f,

‘ntes rate the colleclion, chemical analys o, reporling and esaluation off
Lest arers Jivecto s and range data so as Lo wubually reinforee bhoth Lhe
total ancunt of usetul information and Lo locus the use «f Lhe int'ormebion
on improvements in managemen! practices on the Lest systems and; b) socio-
lojical data on the participants of the Lest systems and controi areas.
Sich Jdafe should include local institutions, [family size and composition,
attitndes of local peopnle with regerd to the types of a:tivities prouposed
in the project, experience or attitudes with repard fo ronp aclion and
other as appropriate. (NOTE: Income of rarticipants oi special importance.)

10, ©Select participants for overseas and "in Africa" training.

11. Initiate work on in-service training plans and suall stockholder
training plans. Revicw needs for training: level of skill of potential
trainees; initiambe circula planning, check facilities and order needed
carnlies: initiaie work on student reference macerial; review ani evaluate
loeatl skills snd mersonnel rescurces for use in training. Prepsre ~valua-
tien systems for training to permit annual appraisals of relevancy of
fra‘nnzg Lo progcct and Lo the ranme/livestock bechniea) and manepericl
problemns in Boitswuna.  Nobe:  See Appendix (- Schoedule For In-o rvice
rraining.

12. PBequest and utilize consultants during Lhis period. Irobeble necds
would include Local action specialists, rural sociolorists or specilic
technical expertise such as groundwater or management personnel.

Phase Two: Establistuuent and Operation ol Test Areas

(36-38 months)

Note: Phase Two may last to month 48 of project or from
months 48 to £0.
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1. Prepare Phase Two Work Plan for annual update/approval by
MOA based on the following actions.

2. Complete detail designs for selected sites, including toypo-
graphic mapping, water requirements, delineation of test ranpe

areas (by Tences or other means), location of trails or roads,

corrals and allied equipaent and locel housing and/nr trainimy:.

facilities.

2. Based on nanagenent and technical issues resol-red by group
pvarticization, initiate training aud education of parvticipaling
small stockholders in: 1) their role, responsitililics and pri-
vileres in system manapement and operetions and: 2) in the tech-
noloyy which is to be employed.

Y

. Instell tacilities and beyrin operations on test sites.

5. Complete base line studies initiated in Phase Une above
and establish dafa collection systems and research methodolog
on test sites and control areas.

6. Oend participants for third country training.

7. Work with the Botswana Meat Commission to escablish direct.
marketing 1inkages with the test systems to assure maximum pro-
fit to participants.

£, TFotab'ish technicians "in-service" Lrainings and initiate
trainin,s schadule.,

9. TDeve'cop eveluation system Lo identify and evaluace: 1)
sucial oeeplability of systems (ano probable rejlacebility):

2) the Jdesrec to which small stockholder varticipants are
varticipating in management and decisicn making: 3) the fumpact

of' the technical management systems, and the technolopy employed,
on the cettie ani on the rangelend:; 4) the economic viability

of the sysiems and Lheir benefit cost raolios. NOTE: (Livestcck
and ecolo, ical data is cssential to this issue) aad; 5) nodifica-
tions to systems, including training components, which anpear
useful or essential. DY consultents would be very iseful to
assist in this task. NOTE: This implementation schedule will
become increasingly less specific as the project propresses.

Tt is expected through the use of annual work plant and evalua-
tions, fceuback from the livestock &nd ecoloyical reseerch and
feedback through the rural sociclogist services, that operational
actions and details of small stockholder operations may be altered.
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10. Establish and continue yearly on-going evaluations and
modify operations as determined.

11. Continue in-service training and small stockhclder training.

12. Utilize returned participants in paired roles with U.S. pro-
vided staff for practical on-the-job training and experience,
especially in management aspects of pro,ject operacinns,

I3, Mtilize (DY services to provide additicnal evaluation, socio-
logical, ranapement or tochnical skills aus required.

14, Centinue collection of and integration of ecclopical dala
with other GCB livestock and agronomic information Por use in

on-going tesl area management decisions, i.e., Lime Lo markel,
stocking levels, grazing rotations to employ, etc.

15. Prepare for and hold major objective evaluation by third
parties at the enl of three years actual operation (or as appro-
priate) to determine future course of action/identify systems to
expand. Include in the evaluation comparisons with control arcas.
DY consullants will be expected to perform this evaluation.

NOTE: The [ollowing actions, near and up to the end of Phase Two,
assume that the external eveluation noted above, has resulted in
a (OB decision to program for initial expansion of the test sys-
ten(s) (probably 15 or less due to limitations of technically
trained manuvower

jo. Assisl in identification (pre-selection) of arees for new
system cunsideration (as in Phase One). NOIE: Mapgnitude or

scope of expansion (number of units) wild be determined by an
analysis of: 1) availahility ol tralned statll' with required
technical skills and technical/]ogistically/manauerial backslLopping,
2) availubility of linance and management skills to cxpand the

small stockholders revolving credit {und and: 3) availability of
interested and trained small stockholders and their eppropriatle
organizations who wish to participate.

17. Assisl in preliminary designs of such system and prepare cost
estimates.

18. Assist in preparation of GOL budget needs (requirements to
finance new systems). Assist local credit institution in its need
to expand services. Preparation of requests for external finance
may be required.
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19. Expand small stockholder training and educa“ion activities.

23. OPEX staff will assist to assure that returnec narticipants
assume increasing responsibility for management and decision

making.
21. Continue to utilize consultancy services - probably of value
in assistance in es%ablishment of Forward funding requirements

fer system replication.

22. Phase down and out U.S. provided supporl for: 1) range afron-
onist; 2) surface water and land use envineer and: 3) data pro-
cessing technician. By this pericd, trained staff should be avail-
able for the range and data position. The Division of Lend Utiliza-
tion, also with UNDP assistance, can be expected to e able to
handle the water and ranch engineering tasks by this time.

Phase ihree: [Expansion of Successful Prototypes and Development (inancing
Requirements

NOTE: Phase Three may be advanced or delayed dependent upon project
results and the results of' the evaluations scheduled in Phase
Two.

1. Prepare VWork Plan for Phase Three based on the (ollowing aclions.

2. Continue, il needed, to assist the GOB in securing lunds [or
systems replication.

3. Complete rletail designs of replicated systems and assist
installation.

4, Assist in establishing additional links with the market system.

5. Provide returned participants with increasing ovportunitics and
responsibilities,

6. Continue avaluation and design and new evaluation systems
appropriate to larger scale operations.

¥ Will coincide with end of project.
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7. Assist, if needed, the MOF, MOA in preparation of documenta-
tion to &ttract/Justify investment cepital Cor use in continuing
and/or major replication of group small stockholder syslems l'or
widespreau appiication.

3. By in-service and on-the-job training of' GON stul'l’, assure Ghal.
capability to expand all phases of small stockholder proprams is
available io manage, attract funding, provide with requisite know-
how and successiully adaplted to varying: Botswana sociael and physical
environments.
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JUSTIFICATION FOR PROJECT

Introduction

As indicated in Appendix I, livestock production 1s the most important
industry in Botswana by any measure. lowever, the industry and t(4e country
face a complex dilemma involving the livestock sector and the resources It
feeds upon. FExperts agree that range deterioration is an accelerating problem,
particularly in the heavily populated eastern tribal lards where range and
cropland are intermingled. At the same time, small stockholders (defined as
those family units having less than 60 head of cattle), who make up about
60 per cent of the total population (based on the 1970/71 Agricultural Survey),
are largely dependent on the range in these areas. The predictable result of
this untenable situation is a worsening economic situation for the majority
of the population with serious repercussions for the entire Botswana
cconomy. 1

Almost paradoxically, livestock production also appe:rs to hoid the
greatest development opportunities in the agricultural sector, given Botswan's
natural resources. World livestock markets currently provide positive
cconomic incentives for Botswana to expand production. Xange and livestock
experts indicate that Botswana has the animal and range potential to boost
livestock output significantly. A large reservolr of people with livestock
experience and the desire to work with livestock rather tnan in other
agricultural enterprises is available. However, to fully capitalize on these
advantapges by developing Botswana's livestock production potential and
allowing the returns to be equitably spread to the more neglected members of
the rural econcmy, resolution of smallholder range and livestock management
problems is required. This is precisely the aim of this project.

GOB Priority

A key positive factor for range and livestock project directed primarily
at small livestock holders in the East and North-West is the demonstrated
attitude and interest of Government. The goal of this project is a direct

"overstocking, espccially in the communally grazed area, occupied In particu-
lar by the small farmers who cannot afford individual cattle posts, demands an
urgent solution. There are large concentrations of cattle arou-~' existing
watering points and with the prevailing systems of land tenure erfective manage-
ment and control of these cattle populations are difficult to achieve...a

rapid and wholesome introduction of individual forms of land tenure would,
however, almost certainly widen and fix more rigidly the existing division
between the rich minority and the poorer majority . People with small herds

will now be actively encouraged to form themselves into viable groups."

1/ 1In thewords of Government of Botswana Paper I Rural Development in Botswana,
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quote from the National Govermment Plan 1973-1978. The Plan outlines
practical steps toward achieving that goal while stressing the Importance
of an equitable distribution of the benefits from livestock development.
Emphasis is on ensuring that

"owners of small herds can share the benefits
of improved husbandry'" and that 'those selling only a few beasts pet the
best possible price for them'. The Plan also recognizes that "the technical
knowledge for an enormous increase in livestock production exists, provided
that the problems of social organization can be solved". (emphasis added)
Furthermore, a recent report by outside experts strongly urges pollicies of
land use planning, a short moratorium on borehole permits, a rapid "qulck
and dirty" survev of land use and establishment of lease or rent systems for
private use while serious consideration is given to the possibility of
reserving arecas for cooperative and communal systems.

Concrete evidence of continued and expanded COB intcerest in apriculture
and livescock is reflected by increase in budgets for these purposcs.
Recurrent budgets for Agriculture have risen From R2,242.200 ($2,915,000)
in 1970/71 to R2,813,018 ($3,657,000) in 1972/73, with an Increasc to
R3,100,000 ($4,000,000) projected for 1973/74. The Agricultural Development
budget has also risen during this period with a substantial jump of over
R600,000 ($780,000) projected between 1972/73 and 1973/74.

Other Donor Programs

Enhancing the suitability of the proposed project is its role as one
of the integral pieces in a coordinated donor effort to address the develop-
ment problems of the livestock industry. As such, much of the A.L.D.
assistance will be built upon or complemented by work already underwav with
the results of the project both directly benefiting the Rouswana livestock
industry and also increasing the effectiveness of donor inputs in the
livestock area. The project scope and directfon was confirmed by other
donors, in several meetings held in Januarv/February, 1973, as filling a key
gap in livestock assistance efforts,

A roview of donor assistance In the livestock sub-sector shows:

(a) 1IDA, with SIDA cooperation, provisionof loan funds (IDA and
SIDA) and grant (STDA) assistance to 1) Large scale ranchiag schemes in
The Western Lands, both breeding and fattening; 2) Karakul Sheep Farms;
other fattening ranches and some assistance to the Botswana Livestock
Development company. These schemes will be complementary to the small
stockholder project proposed by this PROP. Project provided research can
he expected to be applicable to these activities;

(b) ODA provision of large number of MOA staff on a topped up basis,
including the heads of Agricultural Research and Animal Production Divisions,
who have direct responsibility for administering and implementing MOA
programs effecting livestock production;
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(¢) oDA grant financing tor selected operations such as the MOA
livestock breeding ranches and the apricultwral trainimg schools:

(4) UNDP cupplied senior personnel on bobh OPAY and technical -~
expert basis includine the agricaltwal statistician, Lhe ncad of the
MCA's Division of Land Utilization (where the projecl's Surface Woter Land
LJee Bngineer would be assigned), the officer in charge ol Animal Husbandry
Research (with whom the A.1,D. Research Agronomist would work). and four
internaticnal experts in cooperative development focusing on organizalion,
educeticn and trainios, and livectock marketing and management

(¢} A UNDP proposal to expand its assistance to the Division of
Land Urilization; and

(#) SIDA work on viilage development programs in westery Bolowanag
whicn ~re comprehensive and include livestock development.

Other donors such as CXFAM and the UN Freedom from Hunger Campaign are
involrsea in village development projects, including const.ruction of water
supplien. which are on the periphery of the livestock industry perhaps
fnvelvines siall livesvocek ovmers,. The relationship of Lkis project to

otier doner activities can be summarized as non-duplicating, fillin o major
sap. compleme-nbary cnd 1011y cooperative,

Project Constraint..

Turning to potentiul barriers to successful implementacion, the
projeck perhaps fuces ibs greatest difficulties in the sociu_/culfﬁ}al
aren,  In botswapn, there is growlnyg evidence that many of the relevant
cullhral atiitude, which michy {ormerly have plhced imposusible consiradnbs
cn bechnotogy ore oo choagire,  For example, vhe recently nassced
Soricvlnaral Resonrces Act, 1972 provides & legnl basis on which Lo take
Jhoeck conbrol actlion indiceabing that the Rotswune Lawvmakcrs. who presumably
rei'lecl, Lhe wishes ot Bhe electorste ore prepared to see changes in currepl
proctice rwplemer hed.  Framples of changes include:  the concept of {awcing
jand, traduionally avhorent to the cullure, is ccourring on a limited basic
snd iy he Tne supportves by the GOM oand Lribal ofricials vhen choan Lo be 1o
Lne best inberests of the comnaniby as a whole; the coneept, of apecitic
;rnup/indiviqunl centrol of waterholes, also not a tradiliocal concept. is
belng practiced in specific cases; the traditional methods of exchange or
wackel of livestoes is being rapidly substituted by oome form of 2ash gl
and interest in the dotswana Meat Commission and G,0,I. fatteniny rauches
ic high, 1t can also be noted Ghal in talks witih livestock owners Lhere
wos recopnition that the tradilional pracbices of ranpe ulilization wore
leading to a rapid deterioration problem and they were concerned with finding
solutions, It ean also be reported that livestock production is increasingly
viewed, even by small producers, as a weans to an end (income) rather Lhan
an end in itself. Taken togetner Lhese indicalors demonstrate a growing
interect in and willingness to adopt new methods.
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To ensure ample consideration of the social/cultural aspects of the
setting in which the project must work, particularly during the {irst phase
when group range and livestock management systems are being formulatced for
testing, the GOB will provide the services of a rural sociologist on a
1/3-1/2 time basis. lle will help make certain that the svstems devcloped
reflect the wishes of the small stockholders. These may take time to
ascertain, but all concerned must realize that excess spued in formulating
systems (perhaps due to pressure for achievement) might have high sub-
sequent costs if stockholders do not fully understand what 1is happening or
arc not fullv committed. Tt is believed that the soclological Input will
meet project requirements and allow the development of svstems and methods
compatible with changing social/cultural attitudes.

A second area of potential concern Is the GOB's ability to provide the
manpover and financial support to carry out the project as well as to cxpand
and replicate the svstems and methods developed within «he project. Trained
manpower is a current MOA problem. Many posts affecting thls project are
emptv or are filled by personnel with a multitude of duties. Glven this
situation, typical of a least developed country, it was not judged feasible
to provide advisors requiring direct, full-time professicnal counterparts.
Instead, the project will provide OPEX, operational personnel, supported by
lower level MOA staff who will receive on-the-job trainineg by project
personnel. (If professional counterparts are insisted upon, thev could be
pruvided only by, in effect, "raiding" other current MOA and donor-assisted
projecrts f{or appropriate personnel. Obviouslv, in the long term interests
of developing MOA cuapability in several fields this alternative would not
he productive.)

The participant training element, which is as large ¢s possible given
the manpower situation, will provide personnel in the later years of the
project who will act more necarly as counterparts and be able to assume full
project responsibilitices as U.S. personnel are phased out, 1n addition, as
part of an on-going GOB apricultural traloing program, 12 to 15 Bot«wana
each vear attend the three vear diploma course in agriculture at the
Swaziland Agricultural College, a part of the University of Botswany,
Lesothe and Swaziland (UBL3)Y complex. 1t Is estimated that at lea-t three
of these students will be annually empluved in the MOA divisions
responsible {or the present project. 1In addition, by the end of the pro-
ject, it is cxpected that the UBLS system will be able to supply the
additional technicians required for replication of the iange management
systems, sn that training of additional participants in tte U.S. or clsewhere

will not be necessary.

* The MOA has affirmed its ability and interest in providing necessary
personnel for training and supporting staff from existing and incoming man-
power pools. The MOA also confirmed that recurrent project costs will be
included in the 1974/75 MOA budget which coincides with tne expected
implementation schedule, Their past record is good and no reasons are
foreseen why more than normal problems will occur for this project.

% See PROP Section, GOB Inputs, Page Ll
See Appendix 7, In-3ervice Training Schedule
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Through the filling of selected manpower gaps and the in-country and
external training of Botswana, combined with personnel available from othet
sources, it is believed a core staff can be developed by project end which
will allow expansion of successful research-tested methods and institution-
alization of project objectives. Also the phased nature of the project
allows MOA capability to be developed as the project develops, without
threatening project success.

During the expansion phase of the project it is expected that external
{financial resources will be available to augment GOB budget amounts required

for capital and technical inputs.

Economic Considerations

The economic return for projects involving substantfai periods of
development and testing is difficult to measure. First, there is no
certaintv of the development and testing results which can bhe achieved
within a given time span. Second, the economic environment affecting the
results mav substantially change over time. Third, the time required for
adoption and implementation of research results by a significant portion of
a particular population often cannot be predicted. The timing is made even
more uncertain when thousands of individuals rather than one or two large
producers are involved. What can be done is to specify the tvpes of results
which are expected from the development and testing and then plot these
against the potential adaptive population assuming current conditions.

Fer this project over the long run, 1f replicable erouomic svstems
of smallholder range and livestock management are developed, it 15 expected
that a larger number ol heavier, higher quality cattle can be harvested by
smallholders while maintaining the range in good conditioa. Translated
into money this mecans greaLer incomes {lowing into the pockets of smallholders,

On a countrv wide basis small improvements in the proportion of the
national herd which falls into the smallholder classification (about 40 per
cent) can be significant, For example, if smallholders were able to market
one per cent more animals, grading 5 per cent higher and weighing 5 kilegrams
more per carcass, the annual additional gross returns to smallholder pro-
ducers would be approximately $1,000,000 annually (based on a smallholder
herd of 500,000 and average 1971 weights and prices as reported by the
Botswana Meat Commission). Such improvements over time are gquite conserva-
tive in terms of what is already being achieved on better managed herds and
range in Botswana. We would expect actual improvements tu be of a greater

magnitude.

In addition to the above henefits there are certain others which will
result from the project and which should be considered. Improved management
of the range will maintain or even improve its productivity over time
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rather than allowing the range to deterlorate to a poiutd little value.
Implied in a project which successfully reaches smallholcers and Increases
their income are important political and cultrual ramificatfons for the
country as a whole. The management techniques developed can be carried
over into other projects and areas with positive results. All of thesc
and similar benefits are difficult to quantify.

During the 7 vear life of this systems development project, direct
costs will undoubtedly outweigh benefits. Development and testing of
smallholder range and livestock systems to the point where they are ready
for videspread application will require most of the project life. Several
additional years will be required before the systems ar‘e widely 1in use and
the quantifiable returns become significant Iin an aggregate sense. Clearly
any meaningful cost benefit analysis would need to cover more than just
project life, and take place after the optimum organizational models are
identified.

An attempt was made through the use of economic mudels, which were
based oun current information and costs and on expectations and judgments,
te determine if smallholder systems would be economically viable. The
models used were 1) a smallscale model, technically feasible in the more
densely populated areas and 2) a larpescale model which would be technically
feasible where availability of rangeland was not a constraint. Both models
appeared viable over the long run (20 years) with significant returns
beginning to appear almost immediately but with cash flow problems in
carly vears.

These economic models are not included because of the lack of sufficient
hard data at this time and because it was feared that thcy would be
construed as the actual situation, results which might definitely be expected,
or systems to be implemented and tested. 1In the process of project imple-
mentation a thorough economie evaluation of the systems tested must be pre-
pared. This will scrve as an important criteria to determine which systems
to test and should assure that over the long run the project will develop
systems which are economically sound.

In conclusion, failure to solve the range and livestock problem as It
relates to smallholders predicts a stagnating or retrogressing industry
with probable disastrous effects on the country as a whole and especially
on the large number of small stockholders. 1Tt 1s thus in the interest of
Botswana's long term stability and ecconomic progress to take positive steps
toward developing group livestock and range management systems which will
halt the current trend toward deterioration. Technical solutlons to
problems are possible and the GOB is prepared to undertake chem. The A.T.D.
input will be a major ingredient in developing these solutions.
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DISCUSSION OF AID INPUTS

AID inputs consist of technical services, commodities, lucal costs and particinant
training.
Technical Services ($1,130,000, including consultancies)

In the MOA. Division of Animal Production, a team, composed of a Senior Livestock
and Range ldanagement Specialist (SLRMS), & Range Management Extension Training
Officer (RMETO) a Livestock Preduction Specialist (LPS) skilled also in marketing,

a Surfac: Water Land Use Enginecr (SWLUE) seconded to the Division of Land
“tilization, a Range Agronomist (RA) seconded to the Agricultural Research Division,
and a Na‘a Processing Technician (DPT) also seconded Lo the Agricultural Research
Divislon, will work closely witlh rural sociologists, extension staff, local govern-
ment, tribal leaders, and small stockholders in order Lo formulate three or more
technically feasivle and socially acceptable group systems of livestock production
and range management. The team is to be recrulted as a unit with the possible
axeeption ot the SLRMS who will act as Leam chief, If a qualified direci-hire staff
member 15 available on a timely basis for the SIRMS position and is willing to accept
DPEX conditions he should be given first consideration. In the ahsence of such a
direzct-hire staff the SLKMS should be provided by the same organization supplying
t.ho other team members,

Sopior Livestock Range Management Specialist:

The SLRMS will focus on overall direction, development, and coordination of inputs
to ovtain systems for testing and a comprehensive plan for completing the tests. He
will cmphasizc the development of systems which will permit optimal use of forage
regsources while paintaining and improving range conditions. Methods considered will
include alternate grazing plans such as rest rotation systems witn "what and where"
controly.  Methods will utilize forage at times of highest nutri-ive levels and provide
e periods of rest to insure plant vigor, reccovery, seeding, end seeding establish-
ment.,  Another important aspect will be the determination of oplimal carrying capacitices
aver time, Studies of burning practices will also be taken into consideration.

Planning will take account of olher existing or possible range uses such as
wildlile and aravle agriculture. Procedures will include socinlogical and technicel
vaselins 1ecords, i.e. family size and income, purpose of cattle sales and photogrid
cample plots for data collection on forage production, cattle numbers, and rainfall
data, ele.

Since social acceptability is a key factor in succecs of smallholder programs, the
SLRMS will, witn the 1/3-% time services of the MOA rural sociolcgist and with the
assistance of a full time qualified GOB junior staff member who has had experience
working with local or tribal groups, assure that the technically feasible and
cconomically evaluate measures proposed fit the local environment.

Surfacc Water Land Use Engineer:

To assist the SLRMS, the SWMLUE will advise on surface water inflow, soil conditionms,
evaporations rates, percolation loss, and gen=ral conditions affecting the type and
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size of surface water structures best suited to the test areas. The need is to

provide adequate water in the right places so grazing can occur according to a

planned grazing scheme with efficient livestock and people movements. The engineer
4211 plan and assist in installing the recommended water system, including
reticulation. If ground water is employed, the engineer will arrange for the necessary
coordination to complete the water system in the test areas. In all instances he will
wor! with the small stockholders from inception to insure that they feel it is their
water and their responsibility. This phase will be coordinated with the sociologist,
and e Jension personnel in order to throughly explain the principle of' water management
to chiefs, sub-chiefs, smallholders and water custodial personnel. A finul imporlanl
Job of the engineer will be to prepare specific plans, procedures and designs on the
construction and maintenance of small surface water systems (1-5 million gals).

These will be translated into the local language where f'easible. Routinely he will

add an economic dimension to his recommendations.

Range Management Extension Training Officer:

The RMETO will have much of the field responsilility for construction/installation
of the test areas, including working with smallholders on fencing, rotaional grazing,
burning practices, and water and soil conservation. Further, he will oversee the
organization and development of grazing committees (legalized where necessary) to
administer project areas and present their interests to appropriate authorities as
required. As the physical construction responsibility for test arcas eases, he will
guide his efforts towards the creation of a viable in-service extension training unit
whicl will be formed, staffed (initially with OPEX trainers), supplied with new
training materials developed by the team, and will utilize some uf the early test
experience from the range managemenlt systems.

Livestock Production Specialist:

The LPS will be expected to provide detailed plans that will insure test areas
operate under minimun acceptable standards of management (e.g. controlled constant
grazing, daily watering, salt, bonemeal, and protein supplement, culling, castration,
vaccination etec.). He will consider trailing routes, holding grounds, and marketing
links betweer’ the BMC and smallholders. He will gather local opinions of the test
plans and incorporate plan changes il necessary. Hec will arrange !show me" trips,
initially for possible part.cipants in test areas and .later .for sm:illholders
outside test areas to acquaint them with new methods. He will prepare extension
materials for the production protion of the in-service training and will present, Lnem
Yo GOB officers and @@l hieldr '3 as required. He will complated an economic analysis

ot each rangeland livestock imnagement sysbem tested.

‘Range Agronomist: (Bcologist)

The RA will see that methods and site areas have established baseliue data for
future comparison., His mala responaibilitv will be vange 2ssarca addir:ssing methods

“ Whils Position is noted as Renge Agronomist, detailed duties noted above and in
appandix 3 require inzumbent to also have muny skills normally found in Raage
leoldoe s diseipline,
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of quantifyirg what cattle are doing to the range (changes of vange ecology, grass
and browse balance, bush encroachment, etc.) with a view towards prevebting and
redressing damage. He will prepare a range site and conditions classification

mp of project areas and early in the test he will assist in determing the

carryving cavacity based on forage production. He will help instell permanent photo
grid transects, at least one in every pasture, and insure that nceded samples are
volicets»d s part of the project. As a matter of course, he will remain abreast ol
Jurrent regsearch that has application to the project.

Data Processing Technician:

e DPT will recelve information and samples from the field. He will check them
fer aweuracy and completeness, supervisce the encoding and key punching, wnd process
riv data through the computer. He will be responsible for checking the printouts and
distributing them within the ministry and to outlying field stations in a timely
nennor,  Gils responsibility will also include on-going analysis of country wide
1. vestock, range and sociological data and the highly useful linking of such data
through the oxisting processing systems, to the substantial and inter-relaled data
frowlre rom the projects studies in range ccology, cffect of management systems on
ranse art livestock and sociological/evaluation information. By neans of the GOB
data proce ssing systems, research information can be very rapidly introduced to
project op=rat:ons,

tiote: Tre J10A ras available and utilizes a small scale c¢ncoder and daba processor.
This cquipmert will be replaced in FY 74 by use of a centralized, GOR wld: installation
1o whict tue MOA and project resecarch will have terminals. By the usc of Lhis modern
duta processine system, rosulls of livestock and range ecological data (hoth project
generat @ and GOD rescarch) can be promptly processed and feedbuck into needed
improvem-nts/modification of project operations. The DPT will also in scrvice train
FOA. and o bor GOB staff in systems programming and in operatiors of modern data
Proc.seing systems,

Following is o Swimary of Project Manpower Phasing and Cocts:

1 Manpower Schedule (Cost in 000)
Position Year (FY) Total
; 73 Th 75 76 77 78 179
L. Senior Lvt.kg.Mgt. $75 80 90 $2hs
2. Land Use, -Water Eng. 05 70 135
3. Livestock Splst 65 70 75 210
L. Rang. Agromst. (ECO) 65 70 135
5. Range Mgmb, 05 70 35 170
6. Data Proc. 70 15 1h5
7. TDY Service 15 15 15 15 15 15 15 90

TOTAL 140 210 235 225 255 50 15 1,130
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U. S. Commodities ($68,000)

Comodity uhputs and timing will be as follows:
Vericles: (430,000 FY 73)

1. Thre lowheel drive pick-up trucks are required for field use by project staff,

circew test sites will be in different locations and each technic:an will have different
responsibilities requiring different on-site time. Such vehicles, equipped with canvas
tors will te used Lo Lransporl supplies as well as carry the project relatcd personnel

i eded,

Z.  Two lt=yneol drive carry-all type vehicles are needed. One will be used by the
Toam Chiot ror his ccordinative and administrative, as well as hig technical duties,
wrich will often involve several people. The other carry-all will be used by the
Tance Danagement Bxtension Training Officer. In his extension/trajning role he will
often e Lo SYransport people and light treining materials which can be done with

L reav r efricieney and security in carry-alls,

A1l vehicles should Le equipped with Lb-speed transmission and heavy duty tirces,
cpeineee, shock absorbers ebe.  Provision is also made for approximately $500 of
Lpare perbe wetin each vehicle.

LOrh:  Jocal repsir capability is only available for U.S. manfacturcd Cheverolet

Yabicleg wrd coroprietary procurement will be required,

Laboratory and Technical Supplies: ($38,000 FY T4)

Lanoratory Supplies (30,000 FY 74)

The following types of equipment and supplies will be needed for installation in
tue 71,8, provided Laitoratory Block Lo be constructed by the project. This Laboratory
Tloes ana Lhese sueplicos, will Le provided to the Division of Agricultural RKescarch
Toe tac by the project in testing end determining chemical analysis of the large
v ol Torase samblos related to project required applied rescarch testo. The
T har A somewhat, simdlar ovlock in use at present which servern 2 well munaged natlion-wide
canve/Livestoek rescarch offorl, Iu is expected that the GOB cxisbing facility will,
an Toe project provided unit gats in operation, specialize on animal rescarch samples,
both [rom the projeclts tests and GOB wide tests, while the AID provided unit can
specialize  on rcange grass/forage analysis for the project, and for other (03 research.
This will provide improved effiziency of use of staff, equipment and time as well as

¥

agonring Lhe csasitinl ~onsistancy of analysis.

Without tlLe laboratory block and equipment herein identifiec, the GOB would not
have the capability to handle the projects needs,. The size of the unit proposed and
the equipment listed is consistant with the amount of additional analysis rcquired
by the Rescarch Division in support of this projects objectives.
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Following is a list of equipment required.

Latoratory and Supplies Us $
Drving ovens 1,500
Sample sitders 300
Sioves 200
S-irrving Apparatus 200
Jistallation oquipment 500
fample Storace containers 300
Cclorimeiric facilities koo
Bloome tors 200
*lume spoctro-photometer 2,000
Mettler baline? or equivalent 1,500
Fiold sample scale 800
Ketrigerator 400
Praoger 500
KgwLdal apparatus and hoods 4,000
Cenirifuge 1,000
Vicroscops 800
Unemleals and reagents 5,000
Clossware (burrettes, distallation flsks, beakers,

tubes, pippettes) 3,000
incutators and blendors 1,400
Voltage stabilization system and transformers 6,000

Sub-total $30,000

Othier Supplies ($8000, kY 7h)

Tne following types of equipment are required to assist project staff in
1) smpiomentalion, testing and evaluations of sites selected and 2) in support for the
subrtartial in-grrvice training schedule of the project and the small stockholder
Lrainice eommponchl,

Foliowing is 2 list of Equipment Required.

Came~u and phobo equipment 500
Campiug cquipment (hsots) 1,600
L=yl trivod, ltape, rod. chain 350
Seules 250
Rerorone: moaterials 200
5,000 wait generators (2) 750
16 mm Sound projector/System (2) 3,000
Films strips/slide projectors (2) 700
Nesk caleulators (3) 650
Sub-total$B, 000

grand Total $38,000
Local Costs  ($240,000 FY 73-75)

Local cost provisions are required on this project for non-recurrent items
such as stalPf housing, a small laboratory block and minimum installation and
facilities at up to three test and training sites. The GOB will be responsible rqoy
all recurrent costs associated with these investments and will prcvide the required

staff support.
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US funding for local costs is justified given the "least developed nation"
designation for Botswana, lhc cessation of general budget support by the U.K. and
the pratical need to procure tlypes of commodities, i.e. pumps, motors, fencing
supplies, building supplies and components, etc. which are consistent with local
d-s5iims and for which repairs or replacments can be assured. Tlase local
costs whict are of direct benefit to participating small stockholders will be placed
in a GOB managed "revolving credit fund" and participants will be expected to repay
development costs (see item 3 following).

1. US Technical Staff Housing ($100,000, FY 73)

Mo housing is currently avialable for project staff with little chance of
fmprovement s Lo tre acute housing shortage experienced by all GOB minialrics.
Consequently, five (5) housces, equivalent to GOB senior staff quarters will be
required at a unit cost o $°0,000 cach for a total of $100,000 (zosts arc bhased
on recont GOs/ATD experience). Payments for housing construction will follow
standard ATD-GOB procedures, Locations will be determined by GOJ/OSARAC neprot iationa.
housing wiltl be provided by Ghe GOB for the data processing position in the project.

2. Construction or a Laboratory Block ($30,000, FY 73)

Oue iaboratory block, approximately 24 feet by 60 feel will be constructed
at a cost of U,5. $30,000. Tt will be attached to or constucted adjacent to
existing resoarch facilities which are being used to capacity. The laboratory
would hav> the AID provided equipment installed and would be u%tilized in analysis,
Lerting and evaluations of range samples as discribed above.

Costs listed above are based on GOB estimates of research laboratory construction
conls,

3. Installation and Operation of Three Test Area Systems: : ($1L0,000 kY Th-/5)

Pecause of the expeorimental nature of the operations and the limited financial
resources of Lhe MOA, it ig appropriate that AID provide limited financing
to get tost arveas wderway. Costs will include water supply, corrals, foences (it
required) raneh tralls, famer training facilifties and perhaps housing for local
trouinine stel . ATD will provide up to $R,000 for a revolving fund to be used for
rot move Lnan throe (3) such installations and up to $18,000 for olher requiroments
v Lhe sibes whlch would not be charged to participating small stcckholders.

The (OB has wgresd that this AID provided local currency funding will be placed
in a revelvings fund and that small stockholder participants will mutually pledge
repayment on an agreed-to long term basis for those essential facilities and
installations. AID will not require repasyment of funding provided for recquired
local staft quarters or training facilities. Following is a breakdown by category
of the local funding:

(A) Revolving Credit Fund Purpose Amount

(1) Water Supply

(a) Borcvoles (7) $25,000

b) Reservoirs (7) 14,000
c) Puups, motors (7) 7,000
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(d) Stock Tanks (8)

(e) Water distribution systems (6)
(f) Five Breaks (up to 100 miles)

(2)

Fencing
(a) suvplics

(3)

Stock Handling Facilities

(a) Fence
(b) Crush and Weighing
(c) Vel, Equipment

(4) Buildings

(a) Store house end office (3)

$8,000
8,000
8,000

5,000

W, 000
4,000
3.000

A}

€,000

Sub-total 92,000

Other Requirements (Not chargeable to Participants)

(1) staff Housing (3 locations)
2

(2) Training Facilities (3 locations)

Participant Training

9,000
000
ﬁ%m

110,000

Sub-total
Grand-total

The project providos $1h8,000 fer participant iLraining to help alleviale Lhe

serious trained manpower shorlage,

o

trainirng 1n Range Managment,

training in this field and south or central west U.S,
range seltings and envirconments similar to those encountored in Botswana.

Two candidates are scheduled for U.S. degrec
No African University provides specializoed degrec

ingtitutions would provide
Two

additional degree Crained participants are proposed for training at African

miversities in livestock and engineering.

In addition, sub-professional (diploma

level)tlraining is usggested at Egerton College in Kenya (2) and the Livestock
srd Ranpge Monagement School of Ahmadu Bello University in Kadura, HNigeria,

The propcsad participant training schedule, completed with funding, is as

follows:
A, Degree Programs

1. Range Management (2 in U.5.)
2. Lard & Water Engineering -
3. Livestock (1 in Africa) -

| I

Certificate and Diploma Training
1. Range Management (2 at ABU)
2. Range Management (2 at Egerton)-
Yearly Total 0

YEAR  (000)

2 3 L 5 6

15,0 15.% 16.0 17.0 17.0 -~
3.5 2.5 h.0 4.0 - -
3.5 3.5 L.o k.o - -
3.5 7.0 4.0 - - -
3.5 7.0 8.0 k.o - -
29.0 36.5 36.0 29.0 17.0 0
t

Life of Project Total = $147.5 rounded to $148
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GOB CONYRIBUTIONS TO THE PROJECT

AID expects the MOA of the GOB to be responsible f'or the following Lypes
or costs and services in suppert of the project and the MOA io preparing n
detailed requirements analysis, as requested by the Miuniutry of Finnnce and
Development Planning., for inclusion in the budget for fiscal year 1ok, which
begine in April of 1974. This budget will inclnde the following item::

Human Resources

The GUB has agreed to provide the following persomnel from the Ministry
of Agriculture,

Year One

1 full time typist in the Animal Production Division
5 Agricultural Assistants as follows:
3 Livestock and Range Management oriented
1 Agricultural Demonstrator - Data and Record keeping and sempling
oriented
1 Agricultural Demonstrator - Surface waler engineering inlcrest
From J/3 - L/Q time services of the Senior Rural Sociologist
Mne 1 fll time Agricultural Demonstrator iun support of tLhe thonuion/
Rural Coclology requirements.

Year 2-1

same a5 abeve plus:

2 Agriculturasl Demonstrators (or equivalent) per test area

Year L+

Futimates for years Y4+ are currently premature. Reguired staff

(Technical and Munagerial) for project replication will be essential.

Financial Resources

1. Costs Associated with Project Staff:

(a) Base salary for U.S. technical star'f at appropriate grade levels
as follows:

Pogition Level lxpecled
~Team Chier and Senior Livestock denior staff iu Animal
and Range Marnuyement Specialist Production Division
-Surface Water Land Use Engineer Senior staff
-Range Agronomist (Beologist), fdenior staff

(Research)
-Livestock Production Specialist Senior staff
-Range Managrement Extension Training

Officer Senior staff
-liate Proucessing Technician Senior staff

(b) Office space and normal administrative support, (secretarial,
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furniture, supplies, etc.) at GOB standarus.

(c) Operating, repair and replacement costs for project - provlided
vehicles at GOB standard.

(d) Within country travel expenses for approved project reluted
needs per GOB standards.

(e) SBupp-rt for local staff working on the project according Lo
GOB standards (salary, housing, ofl'ice upuce, Lravel,

allowances, ete.).

Costs Assoviuted with Project Operations:

(a) Operating, repair and veplacement costs for ALD provided
laboratory technical equipment and facilitlies.

(b) Ccsts of assceiated research, supporl from other MOA divisions
and such other contributions to project objectives as may be
needed and agreed to by the team chief and the MOA

(¢) While AID proposes to provide up to $110,000 {$92,000 under a
revolving fund errangement) for test area studies, if
additional tests are agreed upon, the GOB will finance them.
Similarly, initial expansion of the prototypes to operational
ranches (up to 19) will be financed by the GOB. (It is
expected that the participants will bear a substantial portion
of such costs through a vevolving fund or credit arrangement.)

(d) PFarmer training centers will be available, staffed and supported
to permit short-term (3 to 5 days) training for up to 1.0
tarmers per year iu the improved manawement system: developed
under ihe projecu.

(e) Participants for external training at U.S5, and other Atrican
instituticns, will be available according to standard GOB
procedures.,

Note: 2 for training in the U.S.; 6 for training in other African
countries.

(f) MOA junior staff employees of the Divisicn »f Animal Production,
the Division of Land Utilization, the Division of Agricultural
Extension and the Division of Agricultural Research will be
supported for in-service training as described in Appendix 7
of this Project paper,
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Preliminary Estimate of Actual Costs Borne by G0OB

Yearly

Mstimate

Item Unit Cost No, (Total)
Technical staff base salary $5,000 6 $30,000
Secretary 1,000 1 1,000
Office equipment & supplies 100 6 000
Maintenance of laboratory equipment 3,000 1 3,000
Research operations 6,000 - 6,000
Tarmer training, 150 @ 5 days at $2.00/day - - 1,500
Participants' salary 1,500 8 12,000
Agricultuwral Demonstrators 1,500 6O 4,000
Rural Sociologist 1/0 time (Ave. over project life) 1,000 - 1,000
Vehicles - repair & replacement @ 20% original cost 1,200 5 6,000
- operation 1,200 5 6,000
Local travel of technical staff 30C 6 1,800

Yearly total: $77,900

For six years' operations = $467,400

Note: Not included are values of land provided for housing and
lavoratory space, general overhead costs of motor pool,
typing services and costs associated with other MOA or
GOB agencies in cooperation with or in supporl of the
project.



PROJECT COORDINATION

With the Ministry of Agriculture

“f project OPEX personnel provided to the Division of Animal Production
three will be seconded to other divisions - The Runge Agronomist and the
Data Processing Technician to Agricultural Rescurch and the Surfuace Water
Land Use Engineer to the Division of Land Utilisation. Clearly, succesulul
project operations are inexorably dependent on coordination between theue
three Divisions as well as with MOA's Departmenl of Animal Health, the
Agricultural Extension Division, Division of Planning and Statistics and
the Division of Cooperatives.

The Deputy Permanent Secretary (DPS-Technical) will be the MOA
coordinator. He will call working meetings of MOA Divisions as required to
assure smooth and prompt project implementation and resolution of policy
issues. Coordination with MOA Departments and Divisions will be expr lited
by the team chief of the project who will have, through his Division :lead ot
Animal Production, access to the DPS-Technical. As a further coordination
mechanism, annual work plans for project implementation will be preparcd by
the team chief for the review and concurrence of all ccoperating Divisions
of the MOA and the approval of the DPS-Technical. It is expecled the project
stalf and MOA Division staff will establish close professional relutionchip:s.
MCA will be active participants in all evaluations.

With liocal Government and Small Stockholders

To assure prompt and successful testing of munagement cystems, and
expansion of proven protolypes, Lhe involvement of local action groups ic
absolutely required. The (CB will provide lirks between project staff (MOA)
and District, Tribal and Village groups or agencies, as well as with ad hoc
units such as informal "associatlions' or "syndicabes” of small stockholders.
Systems of management will not be imposed, but rather, will be developed
following extensive contacts by project staff with local groups, assisted by
the MOA Planning and Rural Sociology personnel. Social acceptability of
any new systeme of range and livestock management muct be first priority,
Specifi. types of institutions, groups, commitlees or such official
coordination and linking @agencies are nol now idertifisble tut will be
developed by project staff in ccnculitation with appropriste GOB officials.,

Amongz GOB Ministries

The GOB will provide links between the project and those Ministries which
will need to make signiricant inputs to assurc that small sSockholder minuge-
ment systems can be implemented. A particular need will be clear lines of
communication with the linistry f Commerce, Tndustry wuna Water Affairs 5o
that both test areas. and units in the expansion phace of the proje:l. which
have need for prompt uction on borehole and/or surfuce water installullions
will receive priority attention. Coordination may also be needed with the
Ministry of Local Government aud Lands, the Directoraie of Fzrsonnel and

other GOB agencies.
Among Project Staff

Tnternal coordination of the AID supported staff is provided through the
Senior Range Management Officer who will be designated as team chief.
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EXFECTED RESULTS

The expected results of the project fall into four categories. First
it is expected that the systems of range and livestock management developed
and tested will halt range deterioration where applied and be suitabie for
replication throughout small livestockholder or tribal areas of Botswnna.

Second, in economic terms the systems will ultimately result in
increased livestock production due to higher calving rates, lower mortality,
better feeding and earlier maturity as well as increased iacomes for small
livestockholders through the sale of a greater number of hewvier, higher
quality animals raised on areas of range decreasing in size of over lime.
On the national level increased production can be translated into lurger
exports, greater revenues and greater ability to finance needed development
imports.

Third, systems developed by the project will provide small stockholders
a piece of iLhe development action, alleviate underemployment, more widely
disiribute the benefits of development and preserve those features of
traditional rural society which promote social cohesion and mutual cooperation.

Fourth, certain key divisions in the MOA will be stre.gthened by
on-the-job and participant training. The project will produce a wider
information base and increased capabilities in the GOB to plan, implement,
administer and evaluate development projects. Operatlng procedures wil)
be developed which can serve as guidelines and models for cimilar or perhaps
even dissimilar projects.

The range research carried out will provide for even further improvements
which can be applied. It should be noted, while the primary project focnus
is on small livestock producers and most of the benetf'its are expected Lo
accerue to them, that the entire livestock industry i.e. all livectock
holders will be affected to varying degrees. Better information on range
and livestock management will not be the exclusive property of small
livestock producers but will spread and be utilized by all producers thus
having an impact on rangeland much beycnd the project itself and throughout
the country.
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APPENDIX 1
THE SELTING FOR THE PROJECT 1/

The Republic of Botswana 1s a land-locked African cowitry of
come 220,000 square miles or approximately the same area as
France. Kalahari sand covers about 84 percent of the land surface.
Much of the country is generally featureless wilh gentle undulutions
at a mean altitude of some 3,300 feet.

Botswana has a continental, arld to semi-arid cllimate. The
mean maximum temperature in January, the hottest month, 1s approxl-
mately 87°F. with a mean minimum of 56°F. The mean maximum in
the coidest month, July, is T4C°F with a meen minimun of 41°F.
Temperatures vary relatively little from one part of the country
to another. Ground frosts occur regularly from mid-May in the somth
but are less common in the north.

Variations in average rainfall are much more marked. The 30-
year mean for the country as a whole is 15.8 inches a year, but it
ranges from less than 7.9 inches in the extreme south-west to almost
27.6 inches in the north-east. In eastern Botswana, where dryler.d
arable farming is mainly practiced, average annual rainfall ranges
from 19.7 inches in the south-east to 11.8 inches a1 the eastern-
central district. The distribution of rainfall howevur is erratic
both between seasons and within. Total annual rainfall tends to be
more reliable in the east and north and becomes progressively less
so towards the south-west. Thus, the coel{icient of variation of
mean annual rainfall is less than 30 percent along the eastern
border but is as high as 80 percent ir. the south-west.

The seasonal distribution of rainfall 1s, however, of greater
importance than the annual variation. The rains normally begin in
October-November and end in March-April, with approximutely 9%
percent of the amnnual total falling during this period. In eastern
Botswana there tend to be three distinet peaks with early thunder-
storms in November and more general rain from late-December to mid-
February with a dry period of 20-25 days in the midule.

}/ Extracted largely from IBRD Botswana Livestock Development
Project, June 9, 1972 and materlal prepared by the GOB.
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Botswana has two main water catchment systems: the Okavange/
Chebe River complex which occupies most of the northwest corner,
and the Limpopo River system in the east, with the only relatively
fertile soils in the country. The remaining parts are in the
riverless and intertile sandy wastes of the Kalahari Desert.

Most of the desert is covered by grassland, thorn-scrub, and
woodland and is inhabited by vast herds of nigrating animals
and by bands of wandering bushmen. This area opens up into dry
savannah in the extreme southwest between the confluence of' the
Molope and Nossop Rivers.

The rangeland of Botswana basically consists of u number of bush
and tree savannsh types with th- grasses being of low productivity,
particularly in the Kalahari. Certain grass specics remain palatable
during the dry season, and these "sweet'" grasses, together with a
number of bush species, which provide high quality browse, enable cattle
to maintain weight through the dry season, provided sufficient food is
available.

Because of the harsh cnvironment, grasses, especially the sweet
grasses, are highly susceptible to overgrazing and mismuanagement.
Experts agree that there 1s an accelerating degradation of the natural
?asture evidenced by a change in the distributlion of plant populations

rom perennial to annual grass species and by bush encroachment. Thisg
shift to "lower successionul" ecosystems reduces the number of catlle
which can be sustained and evew.ually recults In the aced to chunpe Lo
"lower successional" animals such as goals.

In Botswana land may he convenlently considerea in three categorics;
Trival, State and Freehold. In tribal areas the land is vested in the
tribe as represented by the Tribal Land Board. Und:r the Tribal land
A2t of 1968 the Land Board has all the powers of granting, variastion
and determination of rights under customary forms of land tenure which
were Tormerly vested in the Chlef. Trival Lands account for approxi-
mately half of the surface urea of the country. Most of the rest is
State Land, title to which is vested in the State. There are seven
blocks covering some 4 percent of the country where freehold title has
been granted. They are Kanagas, Gantse, Tati, Tuli, Caborone, Lebatro
and Molope.

Tribal law and custom permit individuals to fence in their allocation
of arable land but forbid any fencing on communal pastures, which must
be shared by all members of the community. Private voreholes, however,
have been drilled on communal pastures either by indiv.dual cattlemen or
by groups of cattlemen (known in Botswana as syndicates) who, in turn,
monopolize the surrounding grazing by maintaining exclusive control of
watering points.
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Botswana's population has been growing al an annuul rate ol 3
percent during recent years and currently totlals some 0,0, 000,
which gives a population density on a countrywilde basls of aboul
three persons per square mile, compared with 83 in Lesotho, 58 1in
Swaziland and 39 in the Republic of South Africa. Over 80 percent
of the inhabitants live in ihe eastern Tribal Areus of the Limpopo
catchment system.

Lbout 88 percent of Botswana's labor force (228,400) was engaged
in agriculture in 1967/68 and, of these, 21 percent were under the
age of 15 years and only 1O percent were in the employ of someone other
than a close relative. During this period, average remuneration
from full-time employment in agriculture was under US $110 per year,
compared with an average of about US $550 for the 28,100 persons
employed outside the agricultural sector. The average per capita
income in rural areas is, however, only US $45 to (0.

The mein business centers are the capital, Gaboroue (population
about 18,000); Lobatse (13,000); an Francistown (£0,000). All are
along the eastern border and are joined together by rail and road.
The road swings westudrd from Francistown to Moun con the cdge of the
Okavango Swamp and, although it is unpaved theoughout, It is
negotiable ycar-round. Apart from e few secondary raods, transport
elsewhere in the country is along desert tracks.

The last national ac:ounts, published in mid-19{0 a@and coverlng
1967/68 shew that the « untry had a Gross Domestic Product (GDP)
at factor cost of US $55.6 million and a per capita GDP of about
US $90. The contributions of the agricultural scctor and government
services to GDP amounted to 46 percent and 20 percent respectively.
Conctruction, trausportation, trade and ownership of dvellings each
contributed another 6 percent. The miniug and tourist industries are
still in thelr infancy, but they are being developcd and will play an
increasingly importanv role in the economy. By 1980, the mining
industry is exp=cted to employ about 5,030 more workers and to drminate
exports.

As is shown above, Botswana's economy iLs based on agriculture,
mainly livestock. Crop production is primarily for subsistence
purposes; only token amounts of such grains as beans, cowpeas, and
sorghum are exported. The cattle industry is by far the most
important in the country and sccounts for over 80 percent of export
earnings (1970). 1In 1969 this industry contributed abcut US $1.2
million to Government's recurent domestic revenue cf US $9.75
million, or around 1ll.5 percent.
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The National Income Accounts for 1968/69 show that 90 percent of the
Agricultural Product was in the so-called :subslutence sector with Th
percent of thic generated by tivestock. A UNDP survey in the Shoshoung
area in 1970/71 revealed that cattle contributed almost 50 percont
of cash income whereas only O.4 percent (61¢ per rfamily per year)
was produced by the sale of . rops.

The national beef cattle herd totaled some 1,800,000 animals
in 1970/71 (estimated) about 8% of which were in the Western State
Lands, 1l percent in the Northwestern Tribal Area, and 81 percent
in the eastern part of the country. Around 86 percent of the cattle
were on African holdings and 1% percent on European-owned freehold
properties, mostly in the east alorg the borders of the Republic
of South Africa and Southern Rhodesia and, to a lesser extent,
in the Ghanzi District of the Western State Lands.

The sheep and goat populations totaled about 350,000 and
875,000 head, respectively, in 1970 and were estimated at about 370,000
and 1,000,000, respectively in 1971, perhaps already r2flecting a
trend to "lower succession' spcoies. Both species ase traditional
sources of milk and meat in rural communlities and only token numbers
of cach are marketed for consumption in urban centers or for export
abroad.

The 1970/71 Agricultural Sample Survey was conducted by Government
on the more accessible holdings in Tribal and State Lands and excluded
all properties In the Freehold Blocks. It covered 52,000 agricultural
holdings and shows that cattle were kept on about 40,000 (77%).

The average farm held 26 cattle and 27 head of small stock (sheep, goats)
and the medium farm, around half these numbers. Data from the survey
indicate that 6L percent of the cattle were in herds o over 60 head,
averaging about 138 animals.

Tswana cattle are the most prevalent breed in che country. This
breed was developed in Botswana from Sanga and laterul-horned Zebu-type
cuttle and compares very favorably with other African bLreeds in size,
conformation, fertility, growth rate, heat tolerance, grazing ability,
and, particularly, hardiness to adverse and arid environmental conditions.
Because of thece qualities, GOB is reluctant to allsw indiscriminate
importation of exotic breeds and Is discouraging crossvreeding. Instead,
the present policy is to upgrade the national herd through the selection
of better qualily Tswana bulls, and, in Lhe meantime, wo conduct
crossbreeding cxperiments with Tuli, Africander, Bratwan, and Churolais
bulls over Tswana females to compare the performancz of thelr offspring
with pure-bred Tswana cattle. Most of these bulls are offspring of
past introductions by European farmers, some of whom currently owr
large herds of either purebred Africander catt)e or of crossbreed and
upgraded animals.
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Beef cattle ranching in Botswana is restricted 1o areas with
permanent sources of water, namely, around wells and boreholes,
which presently number about 4,500. The estimated carrying capacity
of native pastures ranges from about LS to 25 acres/animal unit (AU)
in the relatively fertile scemi-arid eastern porlions of the country
to around 35 to L5 acres/AU in the infertile arid weutern areas; the
semi-arid but infertile north-central region is somewhere in belween,
with 25 to 35 acres/AU. Two main types of cattle operations can be
distinguished: the African holdings on Tribal and State Landus and
the freehold properties owned and managed pr.marily by Europcans.

African rural life on Tribal and State Lands is still governed
largely by tradition and custom. As far as cattle are concerned,
this means grazing on open, unfenced, communal pastures; uncontrolled
breeding; primitive technology and management; and accumulation of
animals for draft, prestige and insurance purposes. lerds of mixed agoes
and sexes are usually allowed to graze untended anc are “kraaled" or
penned at night only when and where predutors are sround. This
traditional technology has resulled in low weaning rates (MO% Lo o4 ),
high morality (9% to 12%), delayed marketing uge (five to seven yenr.:)
and reduced offtake (5% to 7%).

Farners on Tribal and State Lands normally graze their :tock
during the seven-month dry period on communal pastures surrounding
wells and boreholes and move their animals farther aficld in the wel
season to graze around natural catchments and ephemeral water holes.
Communal grazing grounds surrounding permanent sources of water are
invariably overstocked and deteriorating. The general pattrrn is one
of near complete devastation within a radius of two or thre miles from
permanent sources of water, with damage decreasing gradually until
natural range is reached some 12 to 15 miles away. Ad hec drilling of
new becreholes on the fringes of these communal pastures 1s leading to
even more devasbation. If not arrested, this escalating and over-lapping
process will eventually lay waste large areas of land. An Agricultural
Resources Conservation Act was passed in 1972 which provides the legal
basis for land use control. Prompt enforcement would not only arrest
the indiscriminate exploitation of virgin lands, bal would elso assist.
in rehebilitating areas already devastated, primarily through compulsory
control of stocking rates and grazing.

However, it should be cmphasized that the technical changes such as
fencing, increases in herd size, and increased development and diversifi-
cation of water supplies in themselves are not sufficient conditions for
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improvement. The only final means of Insuring sustained development
is through the introduction of improved management which these
changes permit.

The existing freehold propertles arec operaloed on a commercinal
rvasis, and, in mosi cases, are financially vinble. Their FBuropean
owners usec modern production and management methods suclt ac fencing,
rotational grazing, controllied breeding, disecase prevention, water
reticulation, and mineral ¢upplementation. With these measuresn,
they have so far increased weaning rates Lo between G539 Lo 80%, lowerad
mortality to 2% o 4%, roduced marketing nge to around Lhree Lo
four years and raiscd offteke to 14% to 184.

The Government-owned Botswana Meat Commission (BMC) has a
monopoly on the slaushter of all cattle destined fer export. The
Commission was establisched in 1965 as a non-profit orgeanization,
aistributing esch yesrr's amnual surplus as a bonus to suppliers oi
cattle. Ls abatftoir, on the line of rail at [obatse, has a potential
annual throurhput capacity of some 200,000 carcusces 1L sufficient
emounis of industirisl wvater were made wvailablz., Duwring the first
six years of operation, BMC slaughizred an average oi 118,000 hec
annually, reaching 107,000 in 1971. FExports werc mainly to the Republic
of South Africa (an average of atout 39,000 chilled carcasses annually)
and, to & lechoer extent, to Zambia (15,000 to 20,000 chilled raveasics
anaually). The Uniled Kingdom acted as o resiaual market, taking up
the remainder in the form of trozen bioneless beef. Curvently, Lhe
Scuth African Meaf Contrel Bosrd grents MC a repulnr weekly quota
of 1,000 chilled carcasses and 30 ton, cl' frozen bonelews becefl
(equiveient 1o about £00 ravcasses ), with atl cdlble offul therelrom,
for sale by auction at the Newbon market in Johannesbury, where a floor
price is gunranleed by Lhe Soulh Afvican Govecmment. Shortage of
refrigerated rail cars and complications in transisling beef shipments
across Rhodesit are currently hampering exporis Lo Zambia. The GOB is,
Lowever, plaaning on direct roud communications with Zambia and has
already commissioned cenginecring studies for al all-weather road
between Nata and Kazungula. It is also Investigating the possibilities
of establi.hing & second abattoir in the northern part of the
country to better benefit from the Zambian market For imported beerl,
which is expected to rench 100,000 carcasses by 1980, despite Zambia's
own ei{forts to expand beef productlion.

Interncl markeling or catlle is improving gradually but is still
not as well organized as beef exporting. About 60 percent of BMC's
annual throughput of cattle arrive directly from the producers,
compared with only 40 percent in 1960. This reduction of sales
through intermediate buyers is lergely a result of efforts on the part
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of Government and BMC to provide farmers in remote arcas with
better sales outlets than those offered by European traders.

These efforts include the licensing of Producer's Agents; the
provision of funds to purchase young animals; and the establishment
of an auction sale yards, marketing cooperatives and demonstration
renches for finishing feeder animals.

About 70 percent of the cattle slaughtered by BMC are
transported by train to the abattoir, following trekking and/or
trucking from the eastern and northern Tribal areas to the line of rail.
Most of the remaining cattle came from the Western Siate Lands, and
because of poor roads and high transport costs, less than 30 percent
were transported by truck; the others were trekked.

By African standards, the national herd is remarlkably healthy
and free of diseasc. Both Rinderpest and Iast-Coasl Fever, the
wcourges of the cattle industry in countries fariher north, are
wiknown in Botswana. The only diseases afleceting Lhe acceplabllity
of beef on foreign murkets are foot and mouth and mencles, amd botlh
are being conlrolled on a national scale by cordon fences, quurantines,
and vaccination In the case of foot and mouth and by eradication of
tape worms in humans and inspection of carcasses at the time of
slaughter in the case of measles. Less serious are anthrax, blackleg,
and rabies, all of which are kept under control by compulsory annual
vaccination. Tsetse-fly-clearing operations are gradually pushing
trypanosomiasis back into the Ckavango Swamps.

External and internal parasites are common, but are not a major
health hazard, particularly when animals are sprayed and dosed
regularly, as ic donc on many European-owned freehold properties.

More important is an almost countrywide deficiency of phosphorou:
in native pastures, which Governmment is Lrying to recbify by advocaling
regular feeding ¢f bone meal.

The cattlec industry is serviced by u number of organizations, all
of which are staflfed at the senior level by expulrionle protensional
officers. The Ministry of Agriculture is primarily responsible tor
agricultural education, research, extension, cooperaties and animal
health, but, like all cther ministries 1is suJfering from shoriage in
facilities, equipment, vehicles, trained per:omnel, and operating funds.

Technical high school education is provided by the Botswana
Agricultural College, which graduates about 35 agricultural demonstra-
tors and 29 veterinary assistants annually. More aavanced training is
offered at the Swaziland Agricultural College and University Center,
namely a three-year diploma course in agriculture. Government expects
about 30 Botswana citizens to graduate from SACUC between 1971 and 1973
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and hopes all will join the Ministry of Agriculture.

Only four Botswana nationals have university degiees in agriculture
or veterinary science, two of whom are presently abroad completing thelr
graduate studies. Nine more are in the process of earning undergraduate
degrees are expected to return to Botswana for employment with the
Ministry of Agriculture.

Present recearch efforts are concew..rated in the fields of animal
breeding, animal health and management. The Division of Animal
Production is evaluating the performance of pure umdl crossbred Tswanu
and Africander cattle on 14 field stations with over 1,200 breeding cows.
The Departmeni of Animal Health is conducting studies on trace mineral
deficiencies and on externual and internal purasites el ihe central
diagnosis laboratory in Gaborone. Range menagement research is being
expanden at the Morale and Knlehari Stations.

The extiension services of the Division of Animnl Production are
concentrated in the Bastern Tribsl Lends and are directed at the
improvement of range management and animal husbandry technigues. This
program includes six demonstration ranches and threce mobile teams, with
a staff complement of about 10 expatriate professionals and 4O African
technicians, but the program is having little impact on the industry
because research and administrative responsililities cut down on the
amount of time that these officers can spend in the field doing exten-
sion work.

The Division of Cooperatives is promoting the estsblishment of
livestock marketing cooperatives in village communities to serve the
small producer by reducing trekking costs and eliminating intermediate
buyers. Currently, 22 such cooperatives are in existenrce. These have
been marketing increasing numbers of cattle snd accounted for about
T percent (6,800 head) of BMC's total cattle purchaser in 1969.

The Department of Animal Health, staffed by 26 erpatriate professional
officers and 213 technicians, is responsible for the prevention
and control of animal diseases; the mairtensnce and control of quarantine
stations, cordon fences, and stock routes; the inspection and grading of
meat; and the cradication of tsetse fly. The department is discharging
its responsibilities with ability and efficiency and. for the control of
foot and mouth disease, had divided the country into four regions by
means of cordon fences. Animsls are allowed to move fron one region to
another only after they speund st least 14 days in a strategically rited
guarantine station. By this method and with the aid of mobile inspection
teams und preventive vaccination in the endemic areas, the Department has
kept the disease under control.


http:Animl.lJ

-9 -

Two departments in the Minlstry of Commerce, Industry and Water
Affairs share responsibility for borehole developnment. Siting and
drilling are carried out by the Department of Geological Survey and
Mines and equipping and maintenance by the Department of Water Affairus;
no charge is made tor drilling unseccessful boreholec. These depart-
mente are currently fielding 10 drilling rigs and 20 mobile mainlenance
units, but can hardly cope with the backlog of work. Drilling opera-
tions should improve with the planned purchase of five additionul rigs
in the next two years.

Botswana has no Central Bank and, together with Lesctho, the
Republic of South Africa and Swaziland, is in the Rand (R) Currency
Area. The Banking system in Botswana was developed prirarily during
the past 10 years and is concentrated in the three main . .siness
centers - Gaborone, Iobatse and Francistown. Agricultural credit
is provided by the National Development Bank (NDB) aad by the only two
commercial banks, Barclays DCO and Standard - both with headquarters
in London.

NDB was escablished in 1uOlk to assist in the development of
industry, uagriculture and housing. Capltal funds now total about
US $1.L million. mainly from Government and United Kingdom grants and
from revenuc derived from the sale of State Jliands. Other lending
activities include the administration of United Kingdom Exchequer
Loans, most of which are earmavked for hou:ing. WNDB's totul
porttolio was about US $2.U million in Decemver LY70, of which
around US $400,000 was for livestock, mainly in the form of loans Lo
individual caltlemen or groups of cattlemen for bcrehole development.
New loans Tor livestock development amounted teo about US 3150, 000
annually during the past two years and now carry an interest rate of
8 percent. WDB has a general manager who has considerable experience
in ngricultura! lendirg in Uganda. At presznt, NDB has s staff
complement of five, but it Is planning tc raise the nvmber to eight
in the neur future to improve its capability to assess and supervise
loans. ©#o far the bauk has relied on Ministry of Agricu.ture techni-
clans to assess loan applications and collech repayments on loans granted.

The twou commercial banks, Barclays DCO und Standard, are the main
sources of credit to the livestock industry and are providing short-
term loans and overdrafts at interest rates prevailing in the Rand
Currency Area (8% to 10:%). ‘Their sggregabte lendin: Lo the private
sector increased trom about US $4.6 million in 1907 L around
US $12.0 million in 1970, an important pert of which sas for livestock.
Barclays Bank is also advancing funds to cattlemen tatteaing animals
on Government's demonstration ranches (US $40 to US $55 ver head) and
hopes to increase this kind of lending.
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Because many cattle arrive at the BMC slaughter plent in an
unfinished condition, BMC in 1969, organized & special "Grazler's
Scheme" to help improve the quality of cattle. Under this scheme,

BMC purchases unfinished herds of feeder steers and pleces them for
periods of 12 to 18 months in the care of farmers with surplus feed.
From the value of the cattle when they are eventually slaughtered, BMC
deducts the original cost of the herd, plus interest at 9 percent per
annum and US $2.60 per head supervision fee; the balaiice goes to the
farmer. BMC is receiving financial assistance from Barclays Bank,
which supplies funds for the scheme at 8% percent per annum. The
scheme is of considerable essistance to farmers short of working capital
and a total of some 8,000 steers worth over US $600,000 was financed
under the scheme in 1971. Plans call for increasing this number to at
least 15,000 per annum.



APPENDIX NO. 2

SOURCE AND ORIGIN PROCUREMENT WAIVER JUSTIFICATION

I. IDENTIFICATION OF WAIVERS REQUIRED

This PROP face sheet and continuation lists the t'ollowing requests
for waivers and contains the necessary certification to effect such
waivers.

A. A procurement source and origin waiver from (Geographlc Cadce
(000) U.S. to Geographic Code (935) Special Free world (South
Africa).

i) For equipment and specialized services related to con-
struction of U.S. technical staff housing &nd project related
laboratory facilities (see PROP Section, U.S. Inputs, for
detail). Calculations follow:

1. Total Cost:
U.S. Housing $100,000

Lab. Block 30,000

$130,000

2. Not to exceed 50% of total costs will require pro-
curement outside of Botswana; i.e., Kepublic of South
Africa. (Hardware items, electrical and nlumbing
special technical services.) NOTE: Percentage based
on engineering estimates of current couastruction.

3. Calculation of waiver amount:
$130,000 x 0.5 = $65,000
ii) For equipment and specialized services related to con-
struction of training centers and warehouses cn test sites
(see PROP Section, Discussion of U.S. Inputs, page P3 for
detail).
1. Total Cost
(3) Training Centers $18,000

6,000

(3) Warehouses
24,000
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2. Not to exceed 30% of total costs wil! require
procurement outside of Botswana; i.e., PSA (hard-
ware items, electrical and special technical ser-
vices).

3. Calculation of waiver amount:

$24,000 - 0.3 = 7,000
Total $%2,ooo

Waiver Request $75,000

B. A waiver of AID Regulation No. 7 thus removing restrictions
on the employment of third-conntry nati-nels on construction
financed by AID.

C. A waiver of AID Regulation No. 1 to permit approval ol the
use of normal, ezteblished Government of Botswana procedures

for the competitive selection of construction firms for building
the facilities financed by AID.

SUMMARY WAIVER INFORMATION

(a) Cooperating Country: Botswana

(b) Authorizing Document: PROP attached

(c) Project: Botswana Livestock end Range Management
(d) Nature of Funding: Grant

(e) Description ~f Goods and Services: See above

(f) Approximete fotal value: $75,000

(g) Probable Source: The Republic of South Africa

(h) Previcus Funding: None

DISCUSSION
A. GENERAL

Waivers requested above in the amount of $75,000 are directly

in the best interest of the United States. The favorable

impect of U.S. participation in this project would be dissipated

and the project success seriously jeopardized if the weivers are

not provided. Specifically, the relative smell size of the total
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construction element, $130,000, makes it unrealisuvic to expect
construction firms normally eligible under AID rules to
participate. In addition, local costs contractors (Botswane)
may probably require the technical services of third-country
nationals to handle specific electrical, plumblng, etc., designs
and installations.

B. HOUSING AND LABORATORY BLOCK

The GOB is currently unable to provide housing for project per-
sonnel. All donors now provide housing for their staff’ TFinancing
for housing or laboratory construction 1s not available to the (O1
from any other source. Local firms, bidding on these jobs, may
require third-country nationals for technical aspects of construction,
The laboratory tlock referenced is essential to the project's concern
for evaluation of changes in range ecology and the impact of livestock
production on the environment. The funds include five (5) class A
senior staff houses for use by U.S. provided personiel and one (1)
laboratory wing (30 ft. by 60 ft.). Customary GOR contracting pro-
cedures will apply.

LOCAL COSTS ($165,000)

In addition, approval is requested for the use of AID financed local
currency.

Local costs for purchase of goods and services of Bntcwana source and
origin, including off-shelf procurement of items ar explained in (ii)
below, will be in an amwount ncil to exceed $10%,000,

Reference is made to PROP Sections, Discussion of AlD Tnputs, pupes
33 to 41, and (OB Contributions to the Project, pages 41 Lo Wl which
discuss the cverall need and justification for use ol lucal currency
and locally availahle off-she: [ commoditics as well as the relalion-
ship of these items to the AID and GOB inputs to the Project.

(i) General ($125,000)

Services will be required from Botswana licensed or registered
contractors and also services provided by Governmeat of Botswana
force accounts for the construction of boreholes, wuter systems,
stock tank construction and building corrals or fences.

(ii) Off-8Shelf Procurement ($40,000)

It is estimated that nol more than $40,0N0 of locel costs will
consist of mechanical equipment and supplies for use in the
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project's test ranch systems and will need to be off-shelf
procured. Since Botswane is in & common merket ani customs
union relationship with the Republic of South Africa, it is

not relevant to analyze off-shelf purchases as to being of
iocal or imported origin since nearly all of such items come
from South Africa. None ot the items to be procured are ex-
pected to cost more than $1,000. Individual transactions

will be held to $2,500 or less within & total level of $40,000.
The items purchased will be of a nature and btype normally found
in Bectswana and will not be especially imported f'or the pro-
gect, Examples include: borehole pumpingr syslems, stock
tanks, veterinary supplies and others as noled in the PROP Sec-
ticn, Discussion of AID Inputs, pages 33-U1.




APPENDIX 3

JOB DESCRIPTION FOR TECHNICAL STAFF

A. Job Title: Senior Livestock and Range Mansgement Speclalist.

Qualifications: Degree(s) in livestock productlon or range managemeni.
or with equivalent experience in semi-arid livestock production.
Experience and .kill in cooperative lialson with sunlor government
officials, other donors, local authorities and small holders in rural
areas. Ability in personnel administration, managemenc and program
planning. AbiliLy Lo convey ideas clearly in writien and oral
presentations. Willingness to consistently spend one week out ol
three on Tield trips with adequate but minimal accomodstions.

Position: ILocated in the Government of Botswana, Minlstry of
Agriculture, Division of Animal Production (GOB/MOA/DAE). Reports
to the Chicef Animal Production Officer through whom he has access to
the MOA Deputy Permanent Secretary-Technical (DPS-T) fo:» project
coordination. Coordinates 6 man technical assistance team as needed
to achieve project purpose.

Scope of Work: Be responsible for overall direction, development and
coordination of inpuls tu obtain systems f[or testing; decign and
implement a comprehencive plan for completing the lests, taking account,
of

-problems ol social acceptability, with the assistance of the

MOA rural socivlogist and a full time qualifled GOB Junicr stafl
member who has had experience vorking with local or Lribal groups,
assuring that technically feasible and economically viable systems
proposed it the social enviroruent.

-other existing or possible range uses such as wildlife and arable
agriculturec.

Specifically:

L. Assist GOB to observe current patterns of small“ holder livestock
production and range management &nd then devise and test methods to bring
about water, range, and livestock develoPment/management which will create
optimal use of forege resources for livestock production while maintaining
and improving range condibtions.

2. Supervise range veconnaisssnce surveyc and the planning and cevelopment
of activities neceusary for sound range management in Bosswans in order to
establish prolotype test areas for dlfferent methods of group grazing
schemes using minimum acccptable range and livestock nanagement pruactices
including seasonal grazing plans with feasible alternatives.
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3. Oversee development of detailed Smallholder Livestock Range
Management Plans including defined alternative grazing schemes such as
rest rotation formulas and deferred rotation systems which Iinclude at

a minimwa "when and where" contiols on cattle Lo ussure range vigor,
regeneration, and high production until posiltive controls are possible.
Plans will utilize forage with minimum injury and at time of highest
nutritive levelc. Further, plans will provide for periods of deferment
and rest for plant recovery. seeding, seedling establlshment and growlh
to improve forage density and composition, bearing in mind other range
uses (e.g. wildlife and arable farming). The plans will Include
methods of treatment for deteriorated range.

4, Oversee development and organization of locul grazing committees
which can collect fees for water development, operatloa, and maintenance.
These committees will represent smallholders to local tribal councils
and other authorities with the possibility of leading eventually to
marketling cooperatives.

5. Establish and coordinate interdepartmental and interministerial
activities with regard to pilot areas including planning, reporting
SystTems (schedules/forms), responsibilities and procedures for informa-
tion excliange, directives and notices with GOB, cther donors, and
consuliants.

6. Arrange in cooperation with the Range Agronomist and Rural Sociologist
for establishment of sociological and technical baseline records and
continuous recurd keeping including at least:

(a) Continuous collection of torage production data at or ncar
pilotl arca locations.

(b) Actual use records for each area (cattle numoers).

(c) Baseline and periodic photo-grid sample plots read, clipped,
recorded and filed to detect management effects and classification
of cunditions and trends.

(@) Rainfall data.

(¢) Family size and income data.

(£) Eod use of Livestock (sales- to whom, home sleughter, transfers
others)

(g) Other data as deemed necessary by project and GOB personnel.

‘(. Oversee the determination of areas of involvenent and selection of
gpecific test areas.

8. Estimate, devise and bui.d into plans ways to dctermine optlmal
carrying capacity.



9. Implement a study to determine feasibllity of buruing as now
practiced, determine whether it should be continued and if so, whul
pre-requisites and controlling factors are required for maximum
offect.

Job Title: Surface Water Land Use Engineer

Qualifications: Degree in engineering with major bias in surface water
for range development and land use for livestock (soil/forage conserva-
tion). Experience in semi-arid regions and hydrogeological relationships
useful. Familiar with heavy equlpment and pumps, engines, and windmills.
Willingness to travel to field 1L week out of three or more with adequate
but minimel accomodations. Should be effective in working with ministry
technical staff and rural people. No language requirement but an
interest in the local language 1s encouraged.

Position: ILocated in the Government of Botswana, Minlstry of Agriculture,
Division of Animal Production (GOB/MOA/DAP) sceconded to the Division of
Land Utilizetion. Reports to Chief Land Utillzatlon vfficer or his
designee with uccess through him to the Senior Livestock and Range Manage-
ment Specialict In the DAP for matters of project coordination.

Scope of Work:

l. Asclist and advise on site Investigatlions as proposed by range
manajement specialists as to surface water inflow, soil conditions,
gvaporztion, percolation losses and general conditions effecting type
and civze of surface water structures (primnrily 1-5 million gallons) in
nrojert areas and other areas as required.

2. Cuurdinate with ground wuater staff as well as

arsonnel from other Ministrics as necessary, study feasibility of pan
=velopment and assist in selection of protolype aress with a view to
best wuler vuscibilities. (e.g., adequate water in the right places
so gracing can occur according to a planned grazing scheme benefitting
livestock and ratsing smalllivlder living slandards, while maintaining
and improving range condjtions)

3. Plan surface water svorage capacity to allow P'wll vse of estimated
potential forage available. Prepare water development plans for tanks
and pans, construction and rlesign including sediment pools, pansite
fences, base drainage sy.tem. and complete systems of ccnstruction,
reservolr fills, berms, sideslopes, erosion prevention, silt problems
and wuater Inlets with gablionc, for erosion control.

h. Proepure plins for cleaning and reshaping surface structures
including coslings. Training of a water custodien ané preparation of
a mainicnance nunual with diagrams, translated into locar languages
where feasible. Design supporting structures such as Tences which
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minimize conflict with wildlite and which have low maintenance cosli.

5. Survey piiot areos and detign best wailcr system worsking with host
country personnel r'vom inception to Insurc they teel 1t is their
waler and Lheir responsibility. Cordinate this phase with the
socivloglst and extension inpu” at the local level. Be prepared to
explain principles to chiefs und sub-chiefs and participent small-
holders. Consider/define/explain water development owners hip,
operation and maintenance responsibilities.

6. Add econcmic dimension to recommend actlons for vater systems.
Liaise with Department of Geological Survey, Department of Water
Affairs and other appropriuste departments on subsurince water (bore-
holes and shallow wells). Dasign, layout, and assist and supervisc
cenctructicn of surlaece water, dam pond or puns in pilot areas.

T. Assist with heavy eguipment as reguirea primarily when utilized
in piiob aresc. VWerih Jith project renge manngenenl personnel to
desion various bacic wewerched drainage treatment in order to Llearn
ways tc increasc surface water runorf rates from immediate watersheds
in pilot areas. (lining ditcres with clay, burning) etc.

Job Title: Runge Management Extension Training Officex

Qualitications: Degree ov equivalent experience in Ranze Management
with background in extensiuvn training methods. Experience in semi-
arid range managemeni would be useful. Cepable of setting up and
operating an extension Lralnong unit.

Willingne.s to consistantly opend at least one weel; out of three
on ricld Lrips with acequate btut minimal accomodatiors. Ehould be
erfective in working with MOA terinlcal statf and rurel small holders
and have an interest in the local language.

Pooition: Localed in the Government of Botswana, Ministry of Agriculture,
Divisicn of Animal Production (GOH/MOA/DAP), reporting to the Chief
Animi! Productron Ofticec ore his dedighec.

Scope of Work:

1. To assist the ¢0B and tle Senior livestock and Range Management
Speciualist Lo complete reconnaissance surveys and plan deve lopment
aclivitics effecting sowad venge mansgement In Botswana with a view to
carly establisiment of prototype ureus to lest different methods of
group grazing shcemes including feasitle allernatives and minimum
acceptable rarnge and livesthock management practices.
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2. Assist GOB to develop and test nmethcis to bring about water, ruange,
and livestock development and management which will create optimal use
of forage resources peor livestock production vhile maintaining und im-
proving range coudition.. Define alternative grazing schemes such

a;, rest rotation tormulas and deferrved rotation systems including; at o
miminwa "when and wherce" controls on catt'~ to gssure range vigor,
regeneration, and high production until pc.itive controls are possible.
Plans will utilize forage with minimal injury und at times of highest
nutritive levels. PFurther, plan. will provide for periods of deferment
fur plant recowvery, seeding, ceedling establishment and growth to
improve ferage density and composition, bearing in mind other range use
e.g., wildlife and arable rarming. Plans will include methods of treat-
ment of Jdetericrated runge.

2. A sist the GOB and the Senior Livestock and Range Mar.agement
Sneealict wilh uunstrnutjun/installation ol" the prototype urean,
incdding woovking wirth smallholders on {encingg, rotutional prazing,

barnming practices, vater concevvation and care.

h. Develop and organize ioeal grezing commitices, legulized where necci-
sary to admini.cter project neas inceluding collection of fees for water
develovmznti. operation and miintenance. These commichbees will represent
smullholdacry (o locul tribal ~ouncils and other authcrities leading to
pocsible murketing cooperalives in the future.

5.  As the physice’d construction responsibility for test areas eases,

he will dircect, his efforus toward the creation of a viavle inservice
exvension wraining unit which will be formed, steffed (initially with
OPEX trained staff) and supplied with new training materials developed by
Lbeam, und utitizing some of the early best experience from the range
winagemnent, systoems.

6. Arrange in cooperation with Lhe Range Agronomist and MOA Rural
Sociolu,sitt, tor data guch as:

1. Continuous collection of forage production data at or near
pilot u1ea Toecalions.

2. Actuasl use records for cach arca ((-nvj,le numbers ).

3. Bascline and periodic photo-grid sample plots read,
clipped, recerded and filed to detect management effects
and classification ot conditions and trends.

Y, Rainfall data.

5. Collection of income, population and other so:io-economic data.

T Assiot in determination of prototype areas.
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3. Estimute, devise, and build into plans a way to determine optimal
carrying capacitles.

v, Coerry out g study vo determine feasibility of burning as now
rracticec wnd determine if it should be continued and vhal are pre-
requi.ites and controlling fuctors for best effectiveness.

Job Title: Livestock Production Speclalist

GQuulifications: Degree(s) in Animal Science/Productlon with major or
strong minor :n economics and marketing. Experlence in seml-arid
countr.e: usetuvl but not essential. Willingness to trave!l often to
arcas with adequate but minimal facilities. Must be comfortable
working with host country nationals and local authorities and in traine-
ing Guverrment of Dolswana personnel and small stockhelders.

Positinn: In the Ministry of Agrliculture, Division of Aaimal Production,
reporting Lo the Chief Animal Production Orfficer or tis designee.

Scope of iork:
. Survey and sile inestigations for prototype smallholder areas.
. In detrrmining areas of involvement, take into account training
router, holding grounds, and marketing equity for smailhelders in proto-
Lype arear with viev Lo their improvement (minimal cenfiict).
3. Responsible for initiating minimal acceptable munigement standards
in actual hest areus; e.g.

(v) Controlicd cong tanl, grazing

(L) Daily watcring

(¢) Salt and bouemeal

(@) Protein (urca), mineral, vitamin supplement

(¢) Cull, ~astrate, dehorn, vaccinate cte.

(f) Range catutle on tempurary water in rainy season moving to

constructed water 1acilities in dry ccason.

i
z

4. With the Runge Management Officers organize grazing committees and
work closely with the MOA sociologist and loenl/distriet/regional/
leaders incluwiing clders and chniefs. Arrenge with loeal schools
(prjmary and seconaary) where feasible to talk to students about live-
stock production and range management and grazlong systems. Gather

local opinions of developnent (test) plens and incorporame plan changes
where possible and consistent with valid management prectices.

Arrange "chow me" 1rips, originally for potential smallholder candidates
for test areas and later tfor non-participants into pilot areas.

. Urgunize commibtee meetings. Oversee and effect plans in test
arcas. Make frequent field trips to follow up progress and resolve
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difficulties on test areas.

6. Frepare and utilize cxtension materials, training plans and
procedures. Set up with the Range Management Extension Officer a
training unit to train local staff. Training unit will also train
farmers (small holders).

T. Assist in the development and organization of livestock marketing
channels arn. methods which will result in maximum returns to small.-
holder. .

3. Du complete economic analysis on all methods tested and
alternate proposals.

Job Title: Ringe Agronomist

wual. ricuat.ions ¢ Advunced degrees with majJor ureas of study and
cxperience in range vceolopy, agronomy and plant physinlogy. Expericnce
in applied research and practical sampling of test arcas. Expericence
in semi-arid avcas wscful. Should be interested in applisd research
thet would addrers Lhe problem of what effect caltle are having on the
ronge nd be preparcd to emphasize methinds of testing that would
qumtiry the degree oif range deterioration/recovery. #bility and
willingness to uverve in training capacity as nceded. Willingness

Lo lravel to rield as requircd (gbout 1 week out of three).

I'osition: In the Government of Botswana, Ministry of Agriculture,

D vioion of Animal Production (GOB/MOA/DAP) seconded to the Division of
Agricu’l tural Reseraeh.  Reportfs to the Chiefl Agriculiural

Fegeareh Ofticor or his designee through whom he has access to the
Senior Tiveotock —nd Range Management Specialist in the DAF for

mat bere of projel courdinaticn.

Scope of Work:
Lo Mein eftort. will be applied research in test areas and on GOB
hvm&mm.dahum;(HJxvmudh@:

(a) Quatification of trunds, condition:s, and changes in
range ¢ ology, phyvsivlogy of grass specles, shrubs, bush
encroachment ete.

(b) Monitoring, vola chamges.

(¢) Correlation of range condilions with socio-economic
motivation.

) Atfect. of cattle on the range in the test areas.
) Fodder reserves.
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2. Prepare range site and condition classification map of project
areas with descriptive narrative including:

(a) Soils

(b) Topogruphy

(c) Rainfall

(d) Plant composition

(e) Plant density

(f) Plant vigor

(g) Percentage of decreasor, increasor and invader species.

(h) Probable hazards of grazing

(1) Degree of erosion

3. Assist in determining carrylng capacity in pilot areas on basis of
forage production in pounds per acre, (air dry weight) clipped and
weighed from 20 sq. ft. sample plots or equivalent method to determine
animal unit¥ycer's (AUY's) available. Assume 50% of total net produced
23 usable forape, 50% reduction to allow for:

(' Drought 20k

(b Wildlife 109

(¢! Tire 5k

(

r4d
d) Other Stock 15%
50h

*¥AU defined ns 1,000 1b animal requlring 35 lbs of aiv dry forage/day

., Survey and clasuity the ecology and suitability of prototype areas
i.e. wvhat degrec of seml desert ecosystems exist at beglnning of tests.

5. Install permancnt photo-grid transects, at least one per pasture
in the test areas, to oblain basilines for classifylng range conditions
and ‘rends.

6. Arrange for colleclion of historic slide photos of range areas
in the test sites before, during, and after development.

T. Be prepared to wvddress the following questions in pilot areas where
perennial grasses are dead:

(a) Are they really dead or deeply dormant?

(b) IT dead, what caused it?

(+) What treatment is needed for restoration?
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8. Estabiishment of "truth" areas within the test areas for
accurate interpretation of satellite photography and extrapolation
to the other parts of Botswana.

9, Rerord baoceline fata, establlsh system for monitorling all
related on-going research und, where applicable, util!ve resull.i:.

1¢. Identification and determination of changes in the plant
communities of tribal grucing areas, through the wtiizatlon ot two
rets of awerial photographs, satelllite photography and accurate ground
survey techniques, togeiher w:th the collection of ancillary inturma-
tion on cattle populations. climate ete.

*1. Bxamination of methodr of complete and partial bush clearancc.
bvaluation of methods of ruclaiming and renovating degraded and
eroded rangeland, including cultivation, reseeding and soil conserva-
tion techniques:.

12, Investigatiun of' the environment for a number of plant comunities
In Butowana, with particular repard to competition between grass and
wocdy specie. . Agro-metoeorological and soil physics equipment will be
woetr in the facld. Tmeotigation of the germination, establishment,
ent!y growth, vegetalion yield, and seed production of the importint
hovbacious anae woody cpecies in Botswana and how those charncteriuticn
are aftected by enviroamental factors and apricultural pracitices.

There studies vi' L be carried out in the luboratory, plasshouse und
cmall plots,

Job Title: Data Processing Technician

Qualifications: Degrcee in Animal Science or related field with
expericnce in Jdata processing of livestock production information.
M jority of work in central labovatory but occasional field trips
poqLiem:d.  Comfortable working with and training technician level
(0L ntuff and assistants. Ability to work well with people at all

RS

Do, tion: levated in the Goverenment of Botswana, Ministry of
Aprriculture, Division of Animal Production (GOB/MOA/DAP) seconded
to the Divi' lon of Agriculturnl Research. Reports to the Chief
Hgricul tural Becewrh Officer or his designee through whom he hag
arcess to Lhe Senilor Livestock and Range Mangement Specialisti in
the DAP fcor matbters of pro.jeel coordination.

Scope of Work:

1. Vorks in the MOA/DAR receiving infoermation from the field and
checking it for accuracy before placing it on coding sheets.

2. Monitors and checks the key punch operation and runs the computer
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to obtain research printouts.

3. Checks printouts for accuracy and makes distribucion within the
Ministry and to outlying field stations on a timely bas's.

. sets up any required new research colleciion flow systems to
insure consistency with current procedures.

5. Trains GOB staff in the necessary data reporting aud stutistical
rrocedures to support on-going research.

©. Travels to the field as required to standardize data collection
and discuss procedures and results with station managers/agricultural
demonstrators and livestock production officers.
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MAP OF BOTSWANA
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APPENDIX 6

Structure and Functlons of Local Government Elements Related to Project

Ogerations

1. Ministry of Local Government and Lands

2. District Development Committees

role: Coordinating and planning body
for the district, serving all
developnent agencies in the
district. DDCs do not, however
have any exccutive power.

3. Dirtrict Councils

respoensible for
Primary education
Village water suppllies
Di. trict ronds (i.e. North-
Cenlral Government gazelted and
maintuined roods )
Health Care facilities at cllnic
and health post level

Minister

Assistant Minister
Permanent Secretary
Under Secretary
Principals

Divtriet Commissioner
(Chalrman)
District Developmenl Offlcer
(Secretary)
District Council Chairman
District Counc.l Secretary
Chief (or his representative)
Representatives of Central
Government Ministries and
Departments (including
District Agricultural Officer).
Representative from Private
Sector
Co-opted members as
necessary.

Council Chairmun

Chairmen of moin committecs
Counci.lloxry

Councll Sceretary ne Chlier
Admiaistrative Officer
Districl Commisinioner as

Ex .0fficlo Member

Commiti.tees - These vary {rom district to district but usuwally include:

Bducation Committee

Finance and General Purposes
Committee

Health and YWorks Committee

h. Lund Boards

Development Committee
Trade Licensing Committee

Responsible to District Counclils and Ministry of Local Govt. and Lands.
Responsible for allocation of all land within tribal areas.
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Members are appointed by Ministry of Local Government and Lando, and
usually include Chieis, and Representative of Dis*trict Councll.

5. Village Development Committees
Members: ILocal Headman
Local Councillor
One or two LElected Villager's
Nearest Community Development Field Officer

6. District Conservation Comilttees (to be formed)
Members :
Independent of Land Boards but all Land Board Memoers may be
members of the D.C.C.
Representatives trom Ministry of Agriculture. These are appuinted
by the President who may also appoint other menbers.

Conservation Committees are responsible to the Agricultural Resources
Borxd which can aloo give direction of a general natwre to Land Board:s
on i:rnd use matters. The Board is responsible to the Minister of
Azriculrure.
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APPENDIX T

In-Service Training of MOA Junior Staff in Range and Livestock Management:

1. Expected Conditions for Inservice Training:

(a) Courses wili be approximately six weeks in duration.

(b) The MOA will provide a suitable location for training
courses, the per-djem for students and funds for required
supplies.

(¢) Project utaff, AID-provided TDY personnel, and other' MOA or UBLS
staff, us agreed, will serve as training of.lcers.

(@) Project staff, working cooperatively with MOA divisions and the
traoining schools of the MOA and UBLS, will be responsible for
the curricula, organization and over-all operations of the
training courses.

(e) Training provided will be vpecific nguinil projecl implemental.lon
and evaluation needs

(f) Students will be selected for training from regular staff of Lhe
MOA and from students at the Training School of Lhe GOB ov
students ot the College of Agriculture of UBLS.

II. Estimated Training Schedule:
(Number trained)

TOPIC (Year) 1 2 3 4 5 6 T Total

Range Management

(General Course) 30 30 30 30 20 - 140

Rench Enginecring
(izter systuvme and

feneng) - - 1010 10 10 - Lo
Range Agronomy (Plant
& Bush identificuation) - - 5 5 5 o Q)
Iivestock Marketling - 3 3 3 12

- i -
Totals 30 48 48 48 38 - nLe



APPENDIX 8

Possible Projecs Support from Other Sources:

The Project Design Team discussed with the GOB and reveral other
doners, in:luding the Peace Corps, the possibility of providing throc
additional Jjunior stat'f to the project. Some interest was expresucd by
the denore: the GOB is presently considering making & request [for
suen egsoistance.  While it is not essential to the wuccess of the project,
the provision ol junior staff offlcers in support ol project operutions
cculd conciderably enhance the project.

Existing Laboratory analysis capability will be severally taxed whon the
subsrantial sample analysis Joad resulting from project research is added to
c.rrent operations. To help uvoid a backlog of analysis work, delays
before the necessary analysis are run and less than timely availability
ot resalts, a laboratory technologiut (chemist) would be of great value.

Sim.larly. s Lest areus nre established, a junior agronomist (field)
woila te ol sudbotantial value te the activities of field sampling and
an' 1 ing chringces in range conditlons as affected by Lhe management cyctoms.

A r'inal project areu where a junior officer input would be very useful
is Land Use and Vater Englineering. Fleld training participanis in Lechnique:
o1 lov cost fencing, mansging water, esnd construction of cattle chuben with
local muterials are some of actlivities in which he would be involved.

A1l sbeve : talt wouid be MOA employees, housling would be provided
by the GUB, ani MOA will have senior expericnced project staff avaliable
to provide technical gudance and such supervision as is anormal in the
GOB civil service cystems.

Job aeseriptions f'ollow:
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Job Title: Laboratory Technologlst (Agricultural Bio-Chemistry or
Equivalent)

Quulifications: Undergraduate work (or degrec) with mgjor Iin Chemistlry or
Bio-Chemistry. Comfortable with lab analysic of' forage and soll samples for
protein, minerals, (Ca, P, K, Cu, Na) fiber ete. WLLlirgness to work
primar:ly in the agriculturul research laboratory with occusionnl field Leipu.

Pcsition: Phycically located in the Ministry of Agricultiure (MOA), Division
of Agricultural Research. Reporting to Division Chemlst and working
closely with the Range Agronomist.

Scope of Work:

1. Currently 5,000 samples (see above) are being processed annually
under less Lhan optimum conditions. Additional laboratory space and
equipment is in the pipeline. The laboratory technologist would be
instrumental in assisting other laboratory personnel to receive, set up,
and utilize this and equipment already in place.

2. Early in the tour it .5 envisioned that lhe sample load will be increased
duc to rcsearch supporting the livestock and range mansgement test areas

of the project. The lechnologist would play a major operational role in

sample analysic, monitorirg GuUB technicians and training them in more efficient
method: .

3. The technologist would work primarily in the laborutory but as nceded would
proceced on I'leld trips to assist In sample collections, preservalion, and
transport in order to gain insight into the why and how of the rescarch he wus
supporting.

4. A cervain amount of record keeping would be includei along with sample
analycis. Laboratory innovation, maintenance, and repaii should not be above
the candidate.

Job Title: Land Use Engineer (Agricultural Engineer)

Qualifications: Degree or equivalent experience in engineering with a bias
towards surface water and soil conservation. Effective in dealing with rural
people and In training them ucing extension methods. Travel to field a
minimum one week in three with adequate but minimal accomodations.

Interest in learning the local language.

Pusition: ILocated in the Ministry of Agriculture, Division ol Lund Utilisution,
reporting to the Chief Land Utilization Officeror his derignec.

Scope of Work:

1. Assist with range surveys and the developnent of surface water.

Main work will be with small surface waier opportunities and how to best
stabilize and manage water to bring about optimal range use for increased
livestock production.
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2. Assist the GOB to plan surface water storage capacity to allow

full use of the estimated potential forage available. Prepare

water development plans fortanks and pans, construciior designs

including sediment pools, pansite fences, base structures for pumps and
reticulation systems, plans for improvement of existing drainage systems
and construction plans for complete systems. Also prerare plans for
reservoir fills, berms, sideslopes, erosion prevention, silt problems and
water inlets with gabions for erosion control. Further. develop plans for
cleaning and reshaping surface structures including cosiings. Train water
custodians and prepare manuals translated into local lunguages where
feasible. Design structures such as fences to minimize conflict with
wvildlife and to have low maintenance costs.

3. Survey pilot areas and decign best water system working with villagers

and smallholders from inception to assure they feel 1t is their water and

their responsibility. Coordinate this phase with the sociologist and

extension input at the local level. Be prepared to explain principles to

chiefs and sub-chiefs and participart smallholders. Consider/define/

expain water development, ownership, operation, and main.enance responsibilities.

L. Liaise with Departments of Geological Survey and Mines and Water
Affairs on subsurface water (boreholes and shallow wells). Design,
layout, and assist in the supervision of construction of surface water
dams, ponds or pans in pilot aresas.

5. Assist with heavy equipment as required when utilized in pilot areas.
Work with range management personnel to design various basic watershed
drainage treatments in order to learn ways to 1ncrease surface water
runoff rates from immediate watersheds in pilot arcas. (Lining ditches
with clay, burning) ete.

Job Title: Agronomy Assistant
Qualificetions:

(a) Undergraduate work or degree with major in agronony.

(b) Interested in applied research on range management and
willingness to travel up to 75% of the time to remote
areas, often camping at range stations which are dequate
but lack certain amenities.

(c) Willing to learn the local language.

Position: Physically located in Ministry of Agriculture (MOA), Division of
Agricultural Research, with majority of time on field work throughout
Botswuna. Reports primarily to the Range Agronomist sipporting pilot

test areas on Livestock and Range management research.



Scope of Work:

1. This technician will be working closely with small estockholders,
tribal authorities and GOB field personnel in support of applied range
research (often supervision of or actual sample collertion of rangc
grasses, browse specles and other items as nceded by the Range Agronomiul).

2. Research will be directed at determining what livectock are doing
to the range (e.g. Quantification of Deterioration) with a view to
preventing and redressing destruction.

3. See Job description of Range Agronomist.






