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Office of the A.1.D. Representative
OAR/Cape Verde

USAID / Praia
Tel. 61 43 65 (L.S. MAIL ADDRESS)
C.P. 201 O.A.R. Staff Perzon (ID)
Praia, Cabo Verde USAID / Praia, 2460

Washingtoa D.C. 20090—69%0

ACTION MEMORANDUM POR THE ACTING AID REPRESENTATIVE, CAPE VERDE

FROM:

P/
Acting General Development Officer, Willi . Saulters

SUBJECT: Cape Verde Watershed Applied Research and Development

I1.

A.

(655-0017) Project Authorization

Proposed Action: Your approval is requested for a grant of $9
million from the Development Fund for Africa appropriation
account for the subject project, It is planned that
$1,800,000 of these funds will be obligated in FY 1991,

Discussion:

Description: This project is a follow-on activity of two
successful projects in AID/Cape Verde's bilateral portfolio;
the Watershed Development Project and the Food Crops Research
Project. A combined evaluation of these ¢two projects
conducted in January - February, 1990 recommended combining
the two projects under PVO/University management and shifting
the priorities from institution building to institutional
support and toward increasing sustainable agricultural
production with focus on a selected watershed on Santiago
Island. In addition to the DFA funds, about $8.4 million of
monetized food aid will be used by the WARD pLoject.

The oal of U.S. assistance under WARD 1is to increase
sustainable agricultural production in Cape Verde and,
concomitantly, increase incomes to producers.

The Eurgoses of the project are to 1) strengthen the capacity
of the Directorate General for Soil and Water Conservation and
Rural Engineering to continue soil and water conservation
activities with increased emphasis on productivity, 2)
strengthen the capacity of the National Agricultural Research
Institute in on-farm research, cropping systems/water
management and monitoring/evaluation and 3) reinforce linkages
among GOCV institutions in areas of natural resource and
agricultural development,



cC. Project outputs will include:

on-farm soil and water conservation, primarily through
improved upland farming methods -

off-farm soil and water conservation, primarily by
building protective structures, afforestation and
agroforestry using workfront labor paid with monetized
food aid.

development of irrigable lands by developing wells and by
~onstructing canals and diversions to link land to water
resources

strengthened capacity of conservation, research and
extension institutions

creation of a monitoring and evaluation system to track
progress and assess the impact of project activities on
the environment and the people of Cape Verde

D. Project inputs will be derived from a DFA grant of $9 million,

a GOCV contribution of approximately $8.4 million in local
currency generated from a Title II monetization Food Aid
Program and a GOCV in-kind contribution of $1.4 million.
Inputs will include long and short term technical assistance,

long

and short term training and commodity procurement over

the seven year life of the project. The bulk of the cash
inputs will be provided through a coopcrative agreement with
a PVO and/or university.

A U,S5. PVO will be implementing a separate multi-year Title
I1 monetization program, with the bulk of the local currency
generations going to two separate accounts for the
implementation of WARD Project activities. These separate
accounts will be under the authority of the GOCV and the
PVO implementing the Title II Program,

E. Finan

cial Summary:

Estimated Budgqet (Expenditures) - $000

Year One LOP
USG - DFA
Technical Assistance 494 4,822
Training 60 1, 244
Commodities 270 1,015
Other 192 1,919

subTOTAL 1,016 9,000



III,

Iv.

v.

Special Concern

Although eligible for 22 CFR 216.2 exclusion, it is
recomnended that “an environmental follow up of” the project
activities be carried out simultaneously with the project
implementation in the form of a monitoring/mitigation system
to minimize possible adverse effects and guarantee the safety
and security of the rural poor.”

Waivers:
None required

Justification to Congress:

Recommendation: That you sign below and the attached PP Data
Sheet and Project Authorization, and thereby approve a Project
Grant of 89.0 million for the Watershed and Applied Research
Development Project (WARD) which has been concurred in by the
REDSO/WCA Director in Abidjan (16912), dated 26 Sept 1991),

App;oved: j@/

Disapproved

Date: 4{/ 30//4(/

Attachments:

l. Project Authorization.

2. Project Paper

Clearances:

A8 noted in text
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USAID / Prala
Tel. 61 43 63 (U.S. MAIL ADDRESS)
C.P. 201 0.A.R. Saaff Person (I1D)
Praia, Cabo Verde USAID / Prala, 2460
Washington D.C. 20090—6950
PROJECT AUTHORIZATION
Name of Country: Cape Verde
Name of Project: Watershed and Applied Research
Development
Number of Project: 655-G017

l. Pursuant to Section 496 of the Foreign Assistance Act of
1961, as amended, I hereby anthorize the Watershed and Applied
Research Development Project (the “"Project”) for the Republic of
Cape Verde (GOCV or "the Grantee”), in olving planned obligations
of not to exceed Nine Million United Scates Dollars (US
$9,000,000) in grant funds (the "Grant") over a period of seven
years, two months from the date of authorization, subject to the
availability of funds in accordance with the A.I.D. OYB/allotment
process, to help ia financing foreign exchange and local currency
costs for the Project. The planned life of project is seven
years from the date of initial obligation,

2. The Project consists of assistance to the Government and
people of Cape Verde in developing sustainable agriculture
through: 1) continued suppor: to both on-farm and off=-farm soil
and water coaservation measures, 2) applied research in water and
30il conservation, hydrology, cropping systems, varietal
improvements, and agrotorestry, 3) training of GOCV personnel in
soil and water conservation activities, 4) support to the GOCV in
strengtheaing the capacity of agriculture extension services to
educate farmers on appropriate soil and water conservation
techniques, and 5) development of on-going systems to monitor the
impact of all soil and water conservation activities. The
Project will finance the costs of commodities, technical
assistance and consulting services, U.S., host country,and third
country training, workshops, and other services necessary to
achieve the Project purposes.

3. The Project Grant Agreement(s), which may be negotiated and
executed by the officer(s) to whom such authority is delegated in
accordance with A.I.D. regulations and delegations of authority,
shall be subject to the following essential terms, covenants, and
major conditions, together with such other terms and conditions
as A.I.D. may deem appropriate,



a. Source and Origin of Commodities, Natinnality of Services

Commodities financed by A.I.D. under the Project shall have their
source and origin in countries included in A.I.D. Geographic Code
935, except as A.I.D. may otherwise agree in writingy., However,
all project vehicles procured under the Project will their source
and origin from the U.,S. Except for ocean shipping, the
suppliers of commodities or services shall have countries
included in A.I.D. Geographic Code 935 as their place of
nationality, except as A.I.D. may otherwise agree in writing,
Ocean shipping financed by A.I.D. under the Project shall, except
as A.,I.D. may otherwise agree in writing, be financed only on
flag vessels of countries included in A.I.D. Geographic Code 935,

b. Conditions Precedent

(1) First Disbursement. Prior to any disburgsement, or
the issuance by A.I.D. of documentation pursuant to which
disbursement will be made, the Grantee will, except as the
Parties may otherwise agree in writing, furnish to A.I.D., in
form and substance satisfactory to A.I.D., the following:

(a) A statement of the name of the person(s)
acting on behalf of the Government of Cape Verde for purposes of
implementation of the WARD project, together with a specimen
signature of such person(s).

(b) A statement confirming that a WARD project
Coordinating Council has been designated, along with the names of
the persons comprising the council and the name of the
chairperson of the council.

(c) A statement confirming that a special account
has Leen established, along with the number of that account, for
deposit of all P.L. 480 revenues that are to be used by the
DGCSAFER for soil and water conservation construction and
afforestation activities.

(d) A statement confirming that a special account
has ben established, along with the number of that account, for
deposit of P.L. 480 revenues that are to be used by INIA to
support the training and research aspects of the WARD project,

c. Covenants
The Grantee covenants that:
(1) The individuals trained under the WARD project
will become members of he staff of INIA or DGCSAFER upon

completion of training, unless work performance proves
unsatisfactory.



(2) The implementing offices of the Ministry of Rural
Development and Fisheries will maintain thorough and up to date
inventory records, documenting receipt, use, and disposition of
A.I.D.-financed commodities. -

(3) The Ministry of Rural Development and Fisheries
will ensure that all commodities procured under the Food Crop
Research Project and Watershed Development Project are made
avajlable to perconnel engaged in implementing the WARD project.

(4) No funds provided under the Grant, nor goods or
services financed under the Grant shall be used in connection
with the purchase, application, transport or storage of
pesticides other than those approved by the United States
Environmental Protection Agency for the particular purpose for
which they are to be used.

(5) The Ministry of Rural Development and Fisheries
and project management will make their best efforts to monitor,
assess, and mitigate any adverse environmental impacts resulting
from project activities.

Clearances as Stated on Action Memorandum
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AID
CBWF
CcDP

DCSEA

DGCSAFER

DGER
DGFA
DGP

DSF

EMPA
EOPS
FAO

FAP

FCRP
FSR&E
FSR&E

GEP

GIS

Gocv

LIST OF ACRONYMS AND ABBREVIATIONS

Agency for International Development
Community-Based Workfront
Center for Livestock Development

Departamento de Ciencias Sociales e Economia Agricola (of
INIA)

Direccio Geral de Conservag3o de Solos, Agua, Florestal,
e Engineria Rural (MDRP) (same as DGCSFER)

Directorate General, Rural Extension (MDRP)

Directorate General, Agrarian Promotion (MDRP)
Directorate General, Livestock (MDRP)

Services

Direccio dos Servigcos Florestais/Forestry

Division (of MDRP)

Empresa Publica de Abastecimento/Public Supply Enterprise
End of Project Status

Food and Agriculture Organization (of United Nations)

Fomento Agropecuario/Agricultural and Livestock Input
Supply

Food Crops Research Project
Farming Systems Research and Analysis
Farming Systens Research & Extension

Gabinete de Esitudos e Planeamento/Office of Studies and
Planning (of MDRP)

Gaographic Information System

Government of Cape Verde

A



GRA
IFAD
INC

INIA

IRR
ISNAR

ITCZ

MDP

MDRP

MIS
NGO
PACD

PAICV

PID
PL480
PLI
PMU
PP

PVO

Cabinet for Agrarian Reform
International Fund for Agricultural Development
National Institute of Cooperatives

Instituto Nacional de Investigagdo Agraria/National
National Agricultural Research Institute (of MDRP)

Internal Rate of Return

International Service for National Agricultural Research
Intertropical Convergence Zona

Water Resources Board/Jvnta de Recursos Hidricos

Life of Project

Movimento para Democracia/Movement for Democracy

Ministerio do Desenvolvimento Rural e Pesca/Ministry of
Rural Development and Fisheries

Management Information System
Non-governmental Organization
Project Activities Completion Date

Partido Africano para a Indenpendencia de Cabo Verde/
African Party for Cape Verdean Independence

Project Identification Document
Public Law 480 (of U.S. Congress)
People Level Impact

Project Management Unit

Project Paper

Private Voluntary Organization



RAP

RD&E

REDSO/WCA

SAI
SOW
SWC
TA
USAID
WARD

WDP

Rural Assistance Program/Programa de Asistencia Rural (of
WDP)

Research, Development, and Extension

Regional Economic Develcpment Service Office for West and
Central Africa (of USAID)

Sheladia Associates, Inc.

Scope of Work

Soil and water conservation

Technical Assistance

United States Agency for International Development
Watershed and Applied Research Development (project)

Watershed Development Project
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WATERSHED APPLIED RESEARCH AND DEVELOPMENT PROJECT

EXECUTIVE SUMMARY

A. Grantee - Government of Cape Verde (GOCV)

B. Implementing Agency - Ministry of Rural Development and

Fisheries (MDRP)
C. Einancial Plan

USG - Development Assistance

Technical Assistance
Training

Commodities and Supplies
Operational Expenses
External Eval. & Audit
Project Management
Contingency

GOCV - PL 480
Work Front Pmnts.
In-country Training
Project related local co

GOCVY Contribution

LOP Funding

4,822,000
1,244,000
1,015,000

389,000
375.000
305,000
850,000

7,248,000

sts

245,000
750,000

$9,000,000

$8,443,000

$1,400,000

$18,843,000

D. Term of Project October, 1991 - September, 1998

PACD 30 Septembar,

E. Goal ana Purpose

1998

The goal of U.S. assistance under WARD is to increase

sustainable agricultural production

in

Cape

concomitantly, increase incomes to producers.
production includes irrigated and rainfed crops, forage, livestock,

and forestry/agroforestry piroducts.

Verde and,
Agricultural

W



EXSUM - 2

The purposes of the project are:

1. To strengthen the capacity of the Directorate General for Soil
and Water Conservation and Rural Engineering and its successor
institute to continue soil and water conservation activities with
increased emphasis on agricultural productivity.

2. To strengthen the capacity of the National Agricultural
Research Institute and its successor in on-farm research, cropping
systems/water management and evaluation/monitoring.

3. To reinforce linkages among GOCV institutions in areas of
natural resource and agricultural development pertaining to the

above.

F. Project Elements

WARD provides assistance in three broad areas: soil and water
conservation, agricultural research and extension, and
forestry/agroforestry. Each of these areas is of major importance
to the sustainability of Cape Verde agricultural production.
Planning, research, and development activities carried out under
each of these activities will be focused on a target watershed,
Ribeira Seca, in order to test replicable development techniques
and methodologies. Emphasis will be on increasing agricultural
productivity through 1) improved on- and off-farm soil and water
conservation measures, 2) cropping systems and water management
research using an adaptive, on-farm research methodology, 3) and
improved integration of traes, shrubs, and grasses into
agroforestry and sylvo-pastoral systems. WARD activities will
also affect development of other watersheds on Santiago and other
islands through its assistance to institutions (training, technical
assistance and commodity import.)

Soil and water conservation activities will be based on the
design and application of land-use systems that preserve or enhance
soil fertility and water retention. Cropping practiccs that reduce
soil loss, such as hedgerow agroforestry, stripcropping, and
contour tillage will be promoted. Limited construction of drop-
inlet structures on tributory and main channels will accumulate and
increase tha depth of retained sediments, providing some increase
of water storage. A cmall amount of irrigable land will be
developed for demonstration purposes by constructing diversions,
walls, lined canals or other structures in the target watershed.

WARD will continue supporting afforestation activities by
planting an additicnal three million trees on twaelve watersheds.
Forestry activities will be expanded to include applied research on
new tree, shrub, and grass species for use in Cape Verde. It will
promote agroforestry, fruit production, and sylvo-pastoral
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development by supporting technology development in these areas,
working with extension personnel to enlist farmer participation,
and conducting studies on forest product use and alternative

marketing opportunities.

WARD activities in soil and water conservation and forestry
will be complemented by 2 strengthened agricultural research
institute. on-farm studies of irrigated and rainfed cropping
techniques, water management practices, and adapted varieties will
aim at increasing productivity per unit land. A monitoring and
evaluation capacity will be developed in order to assess the impact
of activities aimed at improving sustainable agricultural
production. Finally, research-extension linkages will be improved
by training extension workers and engaging them more fully in the
research and technology transfer process.

The project will be implemented by a combination of a Private
Voluntary Organization (PVO) and/or a University under a
cooperative agreement. A PVO will also be involved in the project
through management of the PL 480 Title II program, and possibly
extension services. The role of a PVO(s) in the project will be
further considered once Title II proposal(s) have been received and
reviewed by OAR Cape Verde, the GOCV and REDSO/WCA.

G. Backaround

WARD represents a synthesis of USAID development strategy
initiatel under two previous assistance projects - Watershed
Development and Food Crop Research. WARD represents an important
turning point in the evolution of project assistance in cape Verde.
It recognizes explicitly that agricultural production is intimately
tied to and dependent upon effective natural regsource managc¢ment,
and that sustainability in the agricultural sector cannot be
achieved in isolation from other factors. WARD proposes to use
achievements of past projects to move beyond enhancing agricultural
potential to increasing agricultural production on an ecologirally
sound and sustainable basis. WARD will incorporate extension
activities directly into target watershed activities and provide
institutional support at a more global level through training of
technicians, ‘which will serve both the research ard extension needs
of Cape Verde.
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H.  Project Personnel

Consortiun:
Long Term
Watershed Manager/Team leader 6.5 person/years
Watershed Agronomist 5.5 person/years
Social Scientist 2.0 person/years
Short Term
Recurring 60 person/months
Regular 29 person months
USAID:
Project Manager 7+ person/years

I. ZTechnical Summary Findings
Soil and Water Conservation

Activities to conserve soil and water in Cape Verde predate
independence. Many of these activities ralied on erosion control
structures and reforestation that cortinuc to the present and which
were supported by USAID. Despitc this effort, soil erosion
continues at rates that mitigate against sustainable agriculture.
To arrest this trend, WARD will encourage and assist farmers in
implementing improved land husbandry methods: contour terraces,
agroforestry, strip cropping, imprcved plant densities, etc. By
EOP it expects participating farmers to have treated the majority
of the upland surface suitable for cropping in WARD's targeted
watershed, Ribeira Seca, and a significant amount of land on other
watersheds.

Off-farm soil and water conservation methods in Cape Verde
have relied heavily on a variety of larye and small structures to
arrest runoff and accumulate sediment. In vieu of the structures
already built and the questionable afficacy of some, WARD will
gradually reduce the construction of new structures. It will
upgrade and rehabilitate key structures and those in danger of
collapse.

WARD will develop appropriate diversions and canals to convey
water to potentially irrigable lards and assist farmers to develop
up to nine hectaraes of irrigable land on the target watershed.

A\
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Forestry and Svlvo-Pastoral Development

In the forestry and sylvo-pastoral sector, WARD will continue
past successful activities in support of DGCSAFER as needed. WARD
will also initiate new activities to help stabilize hillslopes and
promote increased agricultural production. Proposed WARD
activities specific to the forestry sector are as follows:

° Continuing support to DGCSAFER in the production and
plantation of 3 million tree seedlings and the integration of
planning methodologies into the Forestry Services Directorate.

o Forestry, agroforestry, and sylvo-pastoral research
investigating new species of trees, shrubs, and grasses and
gsocially acceptable agroforestry and agro-sylvo-pastoral
systems.

L Agroforestry, fruit production and sylvo-pastoral development
packages for use by extension personnel in rrecruiting farmer
support and cooperation.

L Promotion of private sector forestry activities by study of
the potential for private sector tree seedling production,
tree planting, fuelwood harvest and marketing, fabrication of
forestry materials, and/or sales of secondary tree products.

Agricultural Regearch

WARD will support continued institutional development of INIA
in sevaral areas: on-farm research methodology, cropping systems
and water management studies, monitoring and evaluation, and
research management. Past assistance to INIA has laid a foundation
for continued support in these areas. A more multidisciplinary,
on-farm research methodology, however, will allow for stronger
research-extension linkages and increased farmer input into the
research process.

WARD will assist in building INIA's capacity to conduct
applied cropping systems research through selected research
activities in a targeted watershed, well-planned short and long-
term training activities, and technical assistance. Specific WARD
activities in cropping systems research over the LOP should be in
the following areas: water management research (irrigation
management, water-use aefficiency, fertilizer-water response, water
harvesting, drip irrigation), cropping systems research, (contour
tilling, hedgerow agroforestry, stripcropping, terracing, aetc.),
and varietal improvement (root and tuber crops, forage crops,
dryland crops for addressing soil erosion problems, and irrigated
horticultural crops).
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INIA's capacity to monitor and evaluate impacts of activities
aimed at increasing sustainable agricultural production, including
off-farm resource management, should be developed. Cape Varde is
in great need of the capacity to measure and analyze the
effectiveness of its conservation and research programs. Without
this capacity, forward planning is grounded on unreliable
assumptions and risks wasting scarce resources.

A modest amount of technical assistance and training should be
furnished on specific topics of research management and
administration, including proposal writing, research priority
setting, records keeping, and administration.

Einancial

The assumed benefits from the WARD project outweigh costs
(development assistance, GOCV contribution and PL 480) by about
three to one. The stream of benefits is positive when the time
value of money is tuken into account; the internal rate of return
(IRR) is over 10%. Project benefits are assumed for all of Cape
Verde although most directly for the target watershed. Benefits
will be from increased yields on irrigated and rainfed land, from
increases in 1livestock pioduction, from the value of firewood
resulting from WARD forestry activities and from additions to
irrigated land. It is also assumed that benefits will continue to
accrue for several years after project completion. Costs of
predecessor projects are not included in the analysis.

Institutional

WARD will benefit directly from the institution building
efforts of the predecessor projects, WDP and FCRP (655 0013 and 655
0011). Deficiencies in technical training and infrastructure were
identified in the joint evaluation of these two projects in
February 1990. These deficiencies have been addressed by WARD in
terms of more appr-priate training, technical assistance and
commodity procurement.

The Government of Cape Verde is considering reorganizing its
rural development activities into semi-autonomous ingtitutes. This
may require some adjustments in WARD implementation arrangements
which are addressed in the body of the report.

J. Ihe Role of PL 480

A U.S5. PVC has submitted a multi-year PL 480 Title II
monetization proposal which will be closely inter-related with WARD
activities. Most of the local currency generated by the program
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will be deposited into special accounts for 1) continued
maintenance and construction of s8oil and water conservation
structures and afforertation, and 2) to fund local costs to carry
out research and traii ing under WARD. The program is designed to
reduce the dependency of Cape Verdeans on donor supported public
workfrorts by limiting PL 480 funding to high priority soil and
water conservation activities.

K. conditions and Covenants

Conditions precadent include a statement designating the
person responsible on the part of the GOCV with specinen signature,
confirmation of the establishment of a WARD Coordinating Council
and confirmation that special accounts have been set up for SWC,
training and agricultural research.

In addition to standard covenants, the Project Grant Agreement
will contain special covenants regarding the continuity of GOCV
personnel trained under the WARD project, records of receipt and
disposition of AID-financed commodities, limits on the use of
pesticides and monitoring of environmental impact. See Section V
of the Project Paper.
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I. PROJECT BACKGROUND AND RATIONALE

A. gotting

Cape Verde is an archipelago of ten islands and five islets
located approximately 650 km west of the coast of Senegal and 1,400
km south of the Canary Islands. The islands are divided into two
groups: the Ilhas de Barlavento or windward islands (Santo Antao,
S30 Vicente, Santa Luzia, SZo Nicolau, Sal, Boa Vista, and some
islets) and the Ilhas de Sotavento or leeward islands (Maio,
Santiago, Fogo, Brava, and several islets). Together, they occupy
approx1mately 1,522 square miles (4,033 km?) - an area about the
size of Rhode Island

cape Verde is chall'aged by a number of physical and climatic
factors which impede its economic development. Foremost among
these constraints are those related to sustainable agricultural
development: highly variable and low rainfall regime; fragile soil
and water resources; low arable land availability; and seasonal

labor shortages.

Climatic constraints which inhibit productive rainfed
agriculture are perhaps the greatest limiting factor to development
of the islands. The climate on Santiago, the island where WARD will
be implemented, is controlled by the same weather systems as the
Sudano-Sahelian zone of West Africa - the intertropical convergence
zone (ITCZ). The ITCZ is marked by periodic stagnation of the
Atlantic subtropical high. Centered over Cape Verde, this causes
drought which may last several years at a time. The ITCZ moves
northward from equatorial Africa starting in April/May, with the
apex of its northward migration occurring in late August. Thus,
isohyets are generally oriented east to west placing Cape Verde,
lying at approx1mately 17 degrees latitude, at the northern limit
of the ITCZ in a generally low rainfall regime. In addition,
there is strong orographic influence on average precipitation. As
a result, spatial, temporal, and elevational variation in rainfall
is high. On Santiago, average rainfall varies from 200 mm or less
on the low coastal plains to over 900 mm in the higher elevations.
Rains generally come between July and October and occur as brief,
torrential downpours.

Over 75% of Cape Verde's agrarian population engages in some
rainfed production of corn and beans. Rainfed yields, however, are
low due to low water availability, low soil fertility, high growing
season temperatures, and poor cultural practices that promote high
evapotranspiration and soil loss.

Oother factors also limit the productive and competitive
potential of Cape Verde. Its isolation from world markets and
distance from neighboring trade partners, combined with high

N\
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transportation costs for importing and exporting gooids, puts Cape
Verde at a disadvantage in terms of trade. The country's multiple
island set-up, with its international airport on one i:land (Sal),
its major port on another island (S3o Vicente), and its :apital and
seat of government on still another island (Santiago), further
complicates matters. Foreign exchange is generated primarily
through airport landing fees and remittances from Cape Verdeans

working abroad.

In assisting Cape Verde to move toward a more sustainable and
viable economy, these constraints to agricultural production must
be addressed. Securing a sustainable resource base should be given
highest priority in order to improve conditions for food security,
increase potential for export agriculture, and ensure Cape Verdeans
more productive livelihoods.

B. WARD Overvievw

The Watershed and Applied Research Development Project (WARD)
represents a logical synthesis of successful past efforts of
OAR/Cape Verde to improve natural resource management and
agricultural productivity. It builds upon the knowledge gained and
lessons learned from two completed projects: the Watershed
Development Project (WDP, 655-0013) and the Food Crop Research
Project (FCRP, 655-0011). WARD will continue to provide assistance
in natural resource development and maintenance through the
provisioning and programming of some of the proceeds from a multi-
year PL 480 Title II monetized food aid program managed by a PVO.

WARD is an important turninu point in the evolution of USAID
project assistance in Cape Verde. It recognizes explicitly that
agricultural production is intimately tied to and dependent upon
effective natural resource management, and that sustainability in
the agricultural sector cannot be achieved in isolation. WARD
proposes to move beyond enhancing agricultural potential to
increasing sustaina»le agricultural productivity.

WARD will contribute to environmental stabilization and
agricultural production in Cape Verde by:

. providing funding and technical assistance (TA) to
rehabilitate and improve soil and water conservation
(SWr) structures that, through design flaws or poor
maintenance, risk collapse;

. constructing new SWC structures where they play a
critical role in watershed development;

. expanding the role of vegetation management in watershed
development;

W



WARD PROJECT PAPER PAGE 3

. providing technical assistance to the National
Agricultural Research Institute (INIA) in the areas of:
on-farm research; improved cropping, livestock, and
agroforestry systems; water management; and
monitoring/evaluation; and,

. improving research-extension linkages.

Publicly-funded workfronts will continue to provide labor for
SWC activities. Forestry activities will also continue, but with
more emphasis on agroforestry and sylvo-pastoral systems.

A target watershed will be utilized for experimentation,
demonstration, and monitoring of project interventions in natural
resource conservation and for linking agricultural research with
natural resource protection. Focusing these activities in the
target watershed will create an opportunity to closely monitor and
evaluate interventions developed and tested during the project.
However, some activities, such as tree, shrub, and grass planting
and maintenance of structures, will continue in other watersheds.

WARD will continue to work with INIA to improve crop and
livestock practices (with an emphasis on soil and water
management), identify crop and rorage varieties better adapted to
the islands' climate, and promote more effective technology
transfer. It will build upon significant advances made by INIA and
the General Directorate for Rural Extension (DGER) by testing
improved varieties and cropping practices on farmers' fields. WARD
will also work to improve soil management and water-use efficiency
under rainfed and irrigated cropping conditions.

The project will build INIA's capacity to monitor and evaluate
the impact of natural resource protection interventions on soil and
water conservation and agricultural production, and on the
livelihoods and well-being of rural Cape Vercieans.

In the area of technology transfer, ‘the WARD project will
train extension agents to work in the target watershed. These
agents will participate in on-farm trials, promote farmer-
researcher feedback, aid in the monitorinc and evaluation of rural
works, extend technologies to farmers in ‘he general project area,
and assist communities in self-help, mini-projects relating to SWC
and agricultural production.

c. Lessons Loarned Prom Pravious USBAID Projects

The design of the WARD Project is based on OAR/Cape Verde's
experience with two predecessor projects, the Food Crops Research
Project (655-0011) and the Watershed Development Project
(655-0013) .



w J R AGE 4

The Food Crops Research Project was authorized in August 1982, with
a life-of-project (LOP) amount of $4,688,000. The current PACD is
August 30, 1992. The Project Purpose is "to assist the GOCV
Ministry of Rural Development and Fisheries (MRDP' to develop and
implement an adaptive agricultural research capac.ty and capability
at I.N.I.A., the National Agricultural Research Insititute". Under
the project, technical assistance has becn providec¢ to INIA through
a Title XII university. In addition, the project has funded 9 MS
and 2 Ph.D. degrees in various agricultural disciplines.
Facilities constructed under the project have included a
management/admlnlstrat1on center, a soils lab, a plant physiology
lab, plant protection labs, an agronomy field lab, a library, and
four houses. The project also provided significant levels of

commodity procurement.

With project support, INIA has tested and released improved
vegetable varieties. These have included: (1) disease-resistent
tomato varieties; (2) a disease-resistent sweet potato that yields
50 percent more than local varieties; and (3) warm weather cabhage
and lettuce that have the potential of significantly expanding the
growing season. INIA is also conducting research on purge nuts, an
oil ,.oduc1ng nut used for making fuel and soap, and coffee.
(Coffee is rust free in Cape Verde and there exists, therefore, the
potential of exporting coffee seed) In addition, INIA researchers
and advisors have also worked in various other areas, such as drip
irrigation, the biological control of grasshoppers, and the
analysis of food policy in Cape Verde.

The Watershed Development Project was originally authorized in
June, 1984, with an authorized LOP of $7,611,000. The current PACD
is December 31, 1991. The Project Purpose is "to protect and
develop the soil and water resources in project watersheds and
thareby assist in reducing the underlying causes of food shortages
in Cape Verde". Under the project, the DGCSAFER has received
technical assistance from a U.S. consulting firm, as well as
commodity assistance and training. By early 1990, the time of the
evaluation, the project had completed approximately 12,500
structures, including contour furrow and rock walls, checkdanms,
embankment groins, catchment tanks, and reservoirs. In addition,
more than 4 million trees had been planted and approximately
286,000 person days of employment had been provided.

These projects were jointly evaluated in ecarly 1990. The
evaluation concluded that these activities were "waell designed,
competently managed, and effectively assisted by project technical
advisors.” 1Inputs to the projects in personnel, commodities, and
training were provided at approximately the planned levels - The
evaluation team concluded that the Food Crops Research Project's
training program had produced a staff of researchers of strong
potential. INIA's research planning, strategic and administrative
capacity were rated as good by the aevaluation team, though
weaknesses remained in analysis and in the dissemination and
utilization of outputs. The evaluation noted that, while research

M
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products had begun to flow, field experiments and demonstrations
were still limited in number. According to the evaluation, "INIA
is only now at the point where it can begin to develop research
applications with direct utility to conservation and agriculture".
At the same time, while noting the physical accomplishments of the
Watershed Development Project, the evaluation team raised concerns
about the durability and maintenance of the structures created and
the failure to carry out integrated watershed planning. (Since the
evaluation, phased watershed development plans have been completed
for most of the project watersheds).

In summary, the evaluation team concluded that, "Both proiects have
achieved a great deal. INIA, while still in the early stage of its
long-term development, is set on a sound path of growth that will
further mature and accelerate with the return of trainees and with
broadening and improvement in its research program and
strategies.... The WDP experience demonstrates the feasibility of
protection of watershed resources. Likewise, the capacity of INIA
to produce research results applicable to both agriculture and
conservation can now been foreseen." In particular, the team
noted, watershed arfforts, which in thre past have been limited to
afforestation and the construction of certain structures
(checkdams, contour rcckwall terraces, reservoirs, and the like),
can begin to diversify.

The above efforts endow the WARD Project with a legacy of knowledge
that will faciiitate its implementation and increase its
opportunity for success. The following paragraphs summarize the
most importi.nt. of these lessons learned.

Qang”‘i;! ('it QQQY .

Both in the conduct of its operations with USAID as well as
the management of its economy, services, and resources, the GOCV
demonstrates a talent for ordered, conscientious achievement. Part
of this talent resultc from training supported by AID project-
related activities; much of it also comes from experience gained
in the management of resources in a country where scarcity is a
dominant constraint.

Evaluations and observations show that there nceds to be a
better integration of GOCV personnel into project management and
technical activities. WARD will capitalize on previous training
and institutional support activities by transferring more
responsibility to qualified counterparts ind by fostering a larger
role for them in planning and management. GOCV personnel will have
more responsibility (and credit) for reports. WARD will attempt to
recruit short term technical assistance from the ranks of Cape
Verdeans, perhaps through association with a local consulting firm.

Research leaders working with WARD will be encouraged to
relate anticipated results to project and national objectives ~--
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how results will be translated into increased production; are they
sustainable; what effects will they have on the environment.
Research leaders will be trained in proposal writing, including the
planning and specification of the roles of extensionists, social
scientists, farmer cooperators and project monitors.

sustainability of watershed and Acgricultural Research Development.

Sustainability is a concept that profoundly influences
economic, social, institutional and technical issues in Cape Verde.
Limited soil and water resources, an expanding population, and an
economy dependent upon overseas remittances and foreign assistance
causes concern for the future. The unpredictability of
concessional food imports poses a tremendous need to promote the
evolution of the economy toward a more sustainable footing. Yet,
up to the present, Cape Verde continues its reliance on publicly
employed workfronts producing structures of sometimes questionable
worth -- rock walls, gully plugs, sediment retention dams --
without undertaking complementary, community-based actions to
improve agriculture. Despite GOCV investments in structural
erosion control, upland erosion continues, its residues
accumulating as sediment behind costly structures. As upland soils
become increasingly shallow, soil moisture storage decreases and
water supply becomes less reliable to upland as well as downstream
users.

Reversing this trend requires inculcating alternative land use
practices in Cape Verde's rural population, a class largely ignored

other than as a workfront labor source. Part of the social
sustainability of improved land use comes from assuring that rural
people have a voice in decision making -- to chose or reject

options; its technical sustainability comes from managing land so
that soil erosion does not exceed the rate of soil formation; 1its
economic sustainability derives from improved soil productivity,
much of which derives from research results communicated through
the extension process. Beyond land-related issues, institutional
sustainability depends upon GOCY actions. Is it sufficiently
interested in WARD to guarantee its follow-up after project
conclusion? Will long-term trainees return to Cape Verde's civil
service and will they remain after project conclusion? What
measures will the GOCV undertake to encourage stability within its
civil service corps? Will the GOCV be able to develop alternatives
to unsustainable workfront labor as a key eclement of rural
development?

Sustainability also derives from project adjustments
identified by project monitoring. Insufficient information exists
about the costs and benefits of rural works and their related
people level impacts. We need to measure and evaluate the
effactiveness of WARD's outputs and relate these to its objectives:
Is WARD saving soil and increasing land productivity in ways that
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are beneficial to people? Because of these benefits, will people
continue WARD's methodology on their own initiative after the EOP?

Large, complex projects often encounter difficulty interfacing
with their sponsor. This is particularly acute in countries such
as Cape Verde where the USAID mission is limited to two direct
hires. Under the new WARD project this management deficiency
should be addressed by project funding of a well qualified PSC

project manager.
ica ssista W ivities.

WARD needs to benefit from GOCV staff contributions to TA
documents; we need to draw more from local talent for TA; GOCV
staff should be the principal authors of TA technical documents;
GOCV should have a review authority of TA outputs; hands-on
training of counterpart staff should be a TA term of reference.

Need for Improved Collaboration.

WDP forestry activities became disaggregated from the
institutional structure of DGCSAFER. Part of this resulted from
independent financing of some of the Forestry Division's (DSF)
activities from non-WDP sources; part of it came about from
personality differences within DGCSAFER. To avoid institutional
conflicts, WARD requires collaboration among departments of - the
GOoCVv: it depends on interdisciplinary collaboration in which
researchers, extensionists, farmer co-researchers, and individuals
monitoring WARD outputs work interactively. WARD also requires
strategies to assist inter-donor collaboration. To do otherwise

risks strategic and technological conflicts arising among projects
funded by different donors.

D. Relationship of WARD to ATD Policies

The WARD project has been designed within the context of the
Development Fund for Africa Action Plan issued in 1989. That Plan
calls for focusing AID assistance in Africa to achieve four
strategic objectives, two of which are particularly pertinent to
the WARD project:

sStrategic objective Three: Developing the potential for long-term
. I Tuctivity .

The basic productive potential of Cape Verde's land is under
severe stress, and suffers from yearly soil degradation. The WARD
project represents an integrated approach to arresting this decline
through closely coordinated investments in adaptive research,
extension, and land management which, over the life of the projact,
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will show measurable returns in reducing yearly damage to soil and
water quality. Overall improvement in the productivity of the land
will be readily evident through an increase in the percentage of
agricultural production that can be attributed to sustainable
aaricultural practices, and a concomitant decrease in production
based on non-sustainable methods.

Strategic Objective Four: Improving food security.

The WARD project addresses food security issues in three
important ways. First, improved agronomic practices will result in
improved yields. Second, through improvements in agricultural
practices and watershed management, the current high variability of
agricultural production due to erratic rainfall patterns will be
lessened. This will allow for better long-term planning for food

imports. Third, this project will support improved long-term
programming of food aid revenues in support of economically and
technically sound watershed development. This will mean a

judicious decline over the life of the project in public funding of
workfronts to a more sustainable 1level, and the concurrent
development of alternative employment possibilities for the rural
population.

E. Relationship of WARD to Mission SBtrategy
The current mission strategy has three objectives:

. increase the productivity of the Cape Verdean labor force
through aggressive development of a complex of private
gsector export industries;

o promote private domestic savings for investment and
encourage foreign investment in export (foreign-exchange-
earning capacity) diversification and expansion; and

o improve the agricultural and natural resource base to
maximize agricultural production and enhance the
"platform"” on which other development activities can
occur.

The Export Development Services Project (655-0014) |is
developing institutional capacity to enhance investment decision-
making in foreign-exchange-earning enterprises, thus laying the
foundation for improvements in labor opportunities and foreign
investment. Mission participation in the regional 71raining and
Human Resources Development Projects aima at improving 1labor
productivity and strengtheniny institutions in the private and
public sectors.

WARD supports the Mission's objectives through its work to
enhance the natural resource base and increase agricultural

nf
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productivity. It capitalizes on the foundation developed through
previous USAID investment in these areas by combining agricultural
research, resource stabilization, and technology transfer in order
to develop systems that are truly sustainable in the Cape Verdean
context.

Provision of technical assistance and training under WARD will
lead to more coordinated approaches (agricultural research,
extension, soil/water conservation) to watershed development and
will encourage the active democratic participation of 1local
populations. Research in water management to maximize agricultural
productivity will develop a foundation upon which export
opportunities in agriculture can be pursued.

F. Czaf'ormity to GOCV Planning and 8trategy

In February of 1991, multi-party elections in Cape Verde
concluded with the installation of a new majority party (MPD =~-
Movimento Para Democracia) in the legislature. This sweeping
change represents a new direction for the GOCV and the people of
this island nation. New policies and programs are being outlined
by the GOCV in its 1991-1996 S-year plan (detailed in the Socia).
Soundness Analysis, Annex D.4). Already a new general plan has
been articulated and most national goals have been decided. For
the first time, regional development goals are also being
formulated; they should be completed by January 1992,

The Ministry of Rural Development and Fisheries (MDRP), under
which project activities will fall, will be reorganized within the
government (see Institutional Analysis, Annex D.S). The MDRP's
basic development goals and priorities focus on improving
opportunities for rural populations to become more fully engaged in
their economic devalopment. In addition to cropping, stockraising,
and forestry, the GOCV will emphasize improving market
opportunities, promoting agro-enterprises, and developing rural
tourism. Specific agricultural objectives of the GOCV include the
following:

. protecting land resources (water, land, and vegetation)
and reversing degradation and ecological disequilibrium;

. increasing agricultural production through the efficient
use of soil and water resources, cropping, stockraising,
agroforestry techniques, and extension;

) conducting an inventory of water resources for expanding
irrigation;
o improving water management and extending more efficient

irrigation techniques;
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encouraging more creative use of rural workfronts with
the ultimate goal of fostering rural enterprises based on
agricultural production.

cape Verde is endowed with a fragile natural environment. 1In
order to sust:in rural production systems, it must continue to
devote full attention to the conservation and responsible
exploitation of its rural land resources. At the same time, every
opportunity to realize the productive capacities of the land must
be taken. The WARD project supports the new programs and policies
of the GOCV by continuing work on environmental stabilization,
promoting efficient use of available resources, and improving the
productivity of land.

G. Relationship of WARD to Other Donor Activity

Since independence, donor financing and technical support have
been divided among Cape Verde's various islands. As a result,
certain islands along with technical areas of intervention have
become “"reserved" for specific donors. West Germany focuses its
assistance on Fogo and Brava, France on S8c Nicolau, the FAO on
portions of Santiago Island and Maio, Switzerland on Boa Vista, and
the Netherlands on Santo Antdo. While this protocol remains valid
today, there are more donors entering the pool. The GOCV would
like to have more control in distributing donor financing and
activities throughout Cape Verde.

Table 1 in Annex J lists the major donor projects in land and
water resources and agriculture for Santiago. There are several
reforestation projects in progress, all of which are geographically
separated. Livestock needs are being addressed in two projects:
the Dutch PVO, NOVIB, is implementing a goat project in arid and
semi-arid zones, focusing on nutrition. The upcoming Republic of
cape Verde Community Based Agricultural and Livestock Development
Project (referred to hereafter as the ‘IFAD project') will be a
community-based effort to promote integrated crop and livestock
production in two Ribeira Seca sub-watersheds. The project will
also introduce technological innovations in family livestock
management in rainfed areas and improved range management and
livestock production in sylvo-pastoral areas elsewhere on the
island.

Several donors, incl.ding USAID, are implementing watershed
management activities on Santiago Island. Two small projects are
being executed, one with Swiss aid and the other with UNSO/UNDP
support, on selected watersheds. These projects are not expected
to compete for resources with the WARD project, nor does there
appear to be an overlap of project objectives or locality.
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The IFAD project is potentially the most relevant <o
activities under WARD. The project has been approved for $7.8
million. France has agreed to provide financing for the technical
assistance component. The project will have four major components:
1) development of rainfed agriculture in selected sub-humid zones
at the upper reaches of Ribeira Seca, 2) promotion of sylvo-
pastoralism in reforested arid and semi-arid zones, 3) creation of
farmer and herder organizations, 4) institution of a credit
program, and 5) support for participating GOCV institutions in the
form of personnel, equipment, staff training, and special studies.

It is anticipated that the WARD and IFAD projects will profit
from coordination at some level, especially with respect to
technoloqgy transfer, extension training, and INIA activities such
as sociological surveys and on-farm research. The implementation
team should propose a means of maintaining close contact with IFAD
project personnel and look for efficient opportunities for

collaboration.
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II. PROJECT DESCRIPTION

A. Project Goal

The goal of U.S. assistance under the WARD project is to
increase sustainable agricultural productivity in Cape Verde and,
concomitantly, increase sustainable incomes from these practices.
Agricultural productivity is based on irrigated and rainfed crop
yields and production of forage, livestock, and forest products.

B. Project Purposes

The purposes of the WARD project are as follows.

L Strengthen the capacity of . .e General Directorate for

Soil and Water Conservation, Forestry, and Rural
Engineering (DGCSAFER) to conduct SWC activities,
!ncluding afforestation programs, but with increased
emphasis on: improved structure design, better selection
of construction sites, and development of alternative
implementation approaches that rely less on traditional
public employment schemes.

e Strengthen the capacity of the National Agricultural
Research Institute (INIA) in three areas: on-farm
research, production systems (including livestock) and
water management research, and evaluation/monitoring in
both biophysical and socioeconomic spheres.

e Reinforce coordination among GOCV institutions in areas

of natural resource and agricultural development and
improve the linkage between research and extension.

c. Project Elements

WARD project elements, described below, include a brief
overview of the project sites, WARD strategies, expected project
outputs, inputs required to achiave these outputs, and the entities
responsible for carrying out project activities. WARD is designed
on the principle of flaexibjlity in order to allow USAID, the
recipient and the GOCV to monitor, assess, and respond to the
dynamic and evolving political and institutional developments now
taking placa, the results of adaptive research, and the body of
socioeconomic knowledge that will evolve through a fully developed
monitoring and evaluation system.

N
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The Target Watershed

Implementation activities will be organized on the basis of
two geographical distinctions: a target watershed and other
selected watersheds. The purpose of designating a target watershed
is to focus applied research and soil and water conservation in a
defined area. This will facilitate interaction among the principle
GOCV agencies (INIA and DGCSAFER) and provide a more integrated
setting for selected water management studies and for moni%oring
and evaluating impacts of technologies and practices designed to
increase agricultural productivity and sustainability.

Criteria used to select the target watershed stipulated that:
1) a cross-section of major agro-ecological zones be represented,
2) researchers and visitors have ready access to project sites, and
3) there would be no overlap or conflict with other donor-funded
projects.

Consultation with Cape Verdean officials, USAID officers, and
others resulted in the selection of Ribeira Seca as the project
target watershed. 1Its size (offering every agro-ecological zone
available) and proximity to INIA, DGCSAER, and the Rural Extension
Service (DGER) made it an acceptable choice to all parties. in
addition, the IFAD project will b implemented in the upper reaches
of the watershed, creating possibilities for collaboration between
the two projects.

In order to further target land units for research,
development, and impact assessment, WARD will concentrate its
activities on sub-wvatersheds within Ribeira Seca. These will be
chosen on the basis of site visits, local surveys, and discussions
among the implementing agencies, the Consorcium, and local
inhabitants. They will represent the major agro-ecological zones
found on eastern Santiago Island.

Sub-watersheds will be wused for several collaborative
activities. Baseline socioeconomic and physical survey data will
be collected by a detailed study early in project implementation.
Additional data and possibilities for on-going people-level impact
(PLI) monitoring and farmer feedback will be pogsible through
INIA's Department of Social Sciences and Agricultural Economics
(DCSEA) . DCSEA is currently conducting studies among 15
representative households over three localities within Rebeira
Seca. These are matched to 15 control households in Ribeira S&o
Domingos, where no current development projects are active.

“}
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Development activities to be monitored include: on-farm trials of
new crop varieties and cropping systems, research and demonst. ~tion
sites for agroforestry and agrosylvopastoral systems, comprehensive
monitoring and evaluation networks for watershed development and
people-level impacts, and development of small private enterprises
for forestry activities.

Qther Project Watersheds

WARD will continue its support to DGCSAFER in soil and water
conservation in other Santiago watersheds. As during the WDP, WARD
will support, through GOCV-ownad PL 480-generated local currencies,
construction and maintenance of SWC structures, forestry
activities, and RAP extension activities on an additional 11

Santiago watersheds (Cuba, Tarrafal, Principal, S8c Miguel,
Flamengos, Salto, Santa Cruz, Picos, Cumba, Mangue, and Domingos).

WARD will also support selected agricultural research
activities outside the target watershed. Varietal trials and on-
farm trials will be conducted both within and outside the target
watershed depending on specific research guals and crop species.

Project Management Facilities

The two Cape Verdean institutions to receive direct support
during WARD are INIA, with offices and facilities at S8o Jorge, and
DGCSAFER, with offices and facilities at Achada S&o Felipe. INIA
will house technical assistance staff and manage agricultural
research activities at its facilities at S8o Jorge. Project
housing used by FCRP personnel will be rehabilitated and maintained
for technical assistance staff. A guest house will be maintained
at S3o0 Jorge for usae by recurring and short-term TA persornel.
Likewise, support to DGCSAFER will be managed from Achada S&o
Felipe. Long-term technical advisors will have permanent office
space as needed in these locations. Recurring and short-term
personnel will be assigned working space upon arrival. Long-term
TA working with DGCSAFER will live in Praja. A small office will
be established in Praia for project administration and support and
for use by the Project Management Unit (PMU).

C2. WARD 8trategies

WARD activities fall into “hree broad categories: soil and
water conservation, forestry, and agricultural research. The
primary activities in each area are briefly detailed below. There
is embedded overlap, especially in monitoring and evaluation and in
the integration of research trials with development activities
Sunder SWC and forestry.

24
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SWC and forestry elements are action-oriented and designed to
reorient land use and afforestation/revegetation to reflect the
need to stabilize soils, diversify the use of tree, shrub, and
grass species, and improve the use of existing irrigable land.

The WARD approach will emphasize participation of men and
women producers as co-researchers and co-developers, both in on-
farm RD&E and in comuunity- or group-level initiatives in which
producers suggest o1 select, negotiate and contract with the
project to institute trials, soil and water conservation works, or
other local-level activities for which the group agrees to assume
subsequent responsibility.

c2.1. 8o0il and Water Conservation

on-farm Soil and Water cCongervation. In a major redefinition of

soil and water conservation, WARD considers soil conservation as
the design and application of land-use systems that preserve or
enhance soil fertility and arec at the same time attractive to the
user. In a phased expansion that targets Ribeira Seca, WARD will
improve extension to promulgate its on-farm land husbandry message.
This message is based on contour practices designed tc improve soil
moisture storage, conserve soils, and improve crop, livestock, and
forestry yields. WARD's practices concentrate on encouraging land
uses that match land capacities. Its methods include practices
such as hedgerow agroforestry, stripcropping with agroforestry
species such as Cajanus, contour tillage, and planting to optimal
densities.

Q(:-:gnm'sgj1 and wWater congervation. Structural soil and water

conservation practices have been the keystone of Cape Verde's soil
and water conservation effort since before its independence. These
methods have persisted to today and were a major component of
OAR/Cape Verde's previous watershed development projects. While
the effectiveness of dams, gully plugs, and drop-inlet spillways to
reduce erosic.. is limited to the area controlled by their
reservoir, they do retain sediment, satore water and provide
employment. Because these structures rapidly fill with sediment,
their water storage capacity is essentially that of an upwardly
unconfined sand aquifer. Wells in the vicinity of these structures
play an important role in meeting donestic water requirements and,
during years with adequate rainfall amount and distribution,
providing water for irrigation.

Many of DGCSAFER's earlier structures sguffer design faults;
some of tham risk aggravating soil erosion; others risk collapse.
Becausae of this, WARD will rehabilitate and improve existing
structures. It will construct a limited number of new ones where
a watershed management plan and engineering design show they
provide an essantial, sustainable benefit. These structures will
provide important experience in engineering design according to
hydraulic and other specifications.
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. Preliminary reconnaissance shows
that the majority of potentially irrigable land in Ribeira Seca is
already developed. During drought years, much of this land is not
irrigated because of inadequate water supplies. The underlyinc
basalt over much of the basin is unsuitable for further groundwater
exploitation. Channel-bottom alluvium is already exploited to its
near maximum by a dense network of hand-dug wells. Downstream well
development poses considerable risk of salt water intrusion.

WARD will develop additional, potentially irrigable land in
Ribeira Seca in order to demonstrate more appropriate irrigation
design for replication elsewhere in Cape Verde. To provide water
to these areas, it will construct lined canals, develop springs,
wells, or construct diversions across tributary or main channels.
The surface area to be developed, the length of canals, and the
type and size of other structures, diversions, spring development
or wells will be determined during watershed planning and
engineering design. WARD will also support research to improve
cropping systems management and productivity on existing irrigated
land (see Section C).

C2.2. PForestry and Agroforestry

WARD will continue to support select
activities of DGCSAFER by overseeing tree nurseries, selection and
preparation of planting sites, and planting of three million trees
in projert watersheds. Management responsibilities will be passed
on to the Forestry Department during the project on a watershed by
watershed basis. This will allow evaluation of institutional
capacity while the projact is still being implemanted. WARD will
also improve record keeping and planning within the Forestry
Division, drawing first upon successful initiatives under WDP.

nd _Sylvopagstoral Research. WARD will

promote collaborative applied research on new tree, shrub, and
grass species for use in Cape Verde. Research on forage species
for planting in different agroecological zones will be included to
foster more efficient use of livestock resources. INIA wil)
conduct socioeconomic prefeasibility astudies of proposed fuelwood,
secondary tree products, and livestock interventions. on-farm
trials will evaluate the appropriateness of promising technologies.

5 Agroforestry and
sylvopastoral development will ba promoted by a) developing
demonstration sites for promotion in various agro-ecological zones,
b) producing and distributing fruit treos and examining micro-
enterprise and market-strategy alternatives for fruit and other
tree products, and d) working with extension personnel to improve
farmer participation and feaedback by offering training and risk-
minimization incentives if necessary.
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iv iviti A feasibility
study will be conducted focusing on private enterprise potential
for activities in tree seedling production, tree planting, and
fuelwood harvest. In addition, current forest product enterprises
will be evaluated in order to develop and promote small enterprises
that will increase income to rural families and decrease their
dependency on public workfronts for employment.

C2.3. Ipplied Ag. :ultural Research

WARD supports INIA in three areas: applied research;
monitoring and evaluation; and institutional strengthening.

Applied Regseaxch.

WARD will assist in building INIA's capacity to conduct
applied cropping systems research through selected research
activities in the target watershed, well-planned short and long-
term training activities, and technical assistance. Specific WARD

activities in cropping systems research .ver the LOP will focus on
the following areas:

Water Managerent Regearch, More efficient use of water is key
to increasing agricultural productivity. Reducing evaporation from

8oil surfaces, selecting/managing crops to use Water mnore
efficiently, and applying water in ways that conserve it should
have a significant impact on yield. Examples of research topics in
this areca {nclude irrigation management, mulching to reduce water
loss, water-use efficiency, fe..ilizer-water rosponse, water
harvesting, and alternative water delivery aystens.

Cropping Sygtems, Although wa.er aupply is a major factor in
crop yields, crop nanagement is the leading cause of inefficiencies
in water use, both on rainfed and irrigated fields. On rainfed
systems, cropping =methods such as contour tilling, hedgerow
agroforestry, stripcronping, and terracing can have a major impact
in preventing soil loss and increasing productivity. For exarple,
cultivating crops in rows on a contour increases infiltration of
rainfall and decraases water and soil losses.

The constraints to introducing such technologien in Cape Verde
may be significant. Cropping syatems research should ba partly
based on socicecononic data on farcmer receptivity and through
multi~disciplinary, on-farm research. Given Cape Varde's high
rainfall variability, ita genaral propenasity for diought-related
crop fallure on rainfed slopes, and the lengthy gestation period
roquired for many agroforestry initiativea, it may take sevoral
years to achieve widespread results throughout Santiago Island.

/\
)
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varietal Improvement. WARD will support adaptive research on

varieties of root and tuber crops, forage crops, dryland crops that
address so0il erosion problems, and irrigated horticultural crops.
INIA has some relevant varietal work in progress which can be
supported early in implementation. Varietal development will be
adaptive, taking advantage of IARC, CRSP, university, and regional

plant hreeding programs for material to test. Plant selection
crit:ria will focus on drought-tolerant, short qrowing scason
varietics., Testing of forage species and crop-shrub-tree

combinations fur livestock browse and so0il conservation will
constitute new arcas of varietal research for INIA.

Menitoring/Evaluation

WARD will develop INIA's capacity to monitor and evaluate
environmental and social impactsa of activities aimed at increasing
agricultural productivity. Cape Verde needs the capacity to
moasure and analyze the cffectivoness of its conservation and
research programs. Without thia capacity, planning is grounded on
unreliable assumptions and risks wasting scarce resources.

Technical assistance will work with INIA researchers and
DGCSAFER personnel to develop a sustalnable monitoring  and
evaluation (M&L) capability. Thiao capability will be housed at
INIA where it can profit from exiasting research facilities. In
addition, INIA has the supporting infraastructure (solls and water
analysio lab, computer facilities, and a socloaconomics lepartmant)
necessary for data collecticn and analysis, Initial activities
will include:

a) a comprehensive review of the effectiveness of sgoll and
water conservation structures on Santiago Island;

b) a quantification of impact areca and land under
cultivation as a result of SWC atructures using on-ground
survey work and available aerial photography;

c) a noasurenment of the st wo.t.ial goundnesas cf dams and
other satructures;

d4) analysis of soil evolution and crop yieolds behind check
dams, water table depth and aalinity changes; and

e) a esocioeccnonic bar-line study of the tarqget area that
captures the start-up atatus of key indicators of project
impacts to ba tracked throughout the 1LOP. Thias baseline
study will be praceded by a thorough review, analysis,
and aynthesis of axisting socloeconomic literature on
agricultural families of S5antiago.
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These data will be used for planning and review of activities.
Other activities will be programmed for monitoring and evaluation
during project implementation.

s 1 s ! INIA.
on-farm Research Methodology. Training and field

implementation in on-farm research methodology and trials is
provided in order to strengthen INIA's adaptive approach to
research and to support WARD activities in so0il and water
conservation and agroforestry. On-farm research trials will be
conducted, in part, on technical issues related to other project
components.

On-farm research also closes the technology transfer gap
between research and extension. Rural extaension agents will be
trained in on-farm methodology and be active participants in farmer
group selection, conducting of field trials, and dissemination of
results throcugh demonstrations and other exteision means.

Regearch Management, A modest amount of technical assistance
and training will be furnished on specific topics of resecarch

management and administration, including proposal writing, research
priority setting, record-keaping, and administration.
Institutional changes planned by the GOCV may augment the
importance of management training in the areas of contracting and
personnel managenant. Should these become priority areas,
appropriate TA and training will be programmed.

C3. Project Outputs

WARD project outputs are a combination of tangible, physical
objects produced with project resources and strengthening of
institutions,

OUTPUT 1 8oil and Water Conservation B8tructures and Technologies

1A. opn-farm soil and water conservation. Participating farmers
will collaborate with INIA, DGCSAFER and DGER to implement improved
upland farming methods -- hedgerow agroforestry, agroforestry
stripcropping, contour tillage, seeding to optimal densities -- on
1,000 hectares of rainfed land in Ribeira Seca. This fiqure
assumes that, at the EOP, approximately one-third of R. Secca's
farmers will have treated 100 percent of their land.

1B. Qff-farm soil a.d water conservation. In Ribeira Soca and

other watershedsn, using workfront labor, DGCSAFER will design and
construct a limited number of drop-inlet sapillways on tributary
channels and a lesser number of cross-channal sapillways on
principal waterways. It will upgrade, rchabilitate, and maintain
structures showing important design faults or in danger of
collapse. The exact number and type of structure will depend on

f}/

\
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watershed plans, engineering design, and other analyses. For rough
estimation purposes we estimate WARD will construct a total of 330
tributary channel and 25 mzin channel structures. About 40
principal structures require rarying degrees of rehabilitation;
many others require maintenance. An important output is hands-on
experience in structural design according to hydraulic and other

specifications.

1C. pevelopment of irrigable lands. In Ribeira Seca DGCSAFER will
construct lined canals, develop wells and build diversions or other
structures required to link land to water source. The purpose of
this activity is to provide hands-on training and demonstrate
appropriate irrigation design and management for raplication in
other watersheds. For estimation purposes an additional nine
hectares of land can be developed for irrigation. This will
require about 10 km of canal and at least three diversions, spring
developments, or wells. These works will be financed by the
government using local currency generated through the PL 480 Title
I1 program. Individual farmers and landowners are expected to bear
the cost of developing the irrigated land. Watershed and
engineering design plans will determine the exact number and size
of structures required.

OUTPUT 2 Afforestation and Agroforestry in Selected Watersheds

2A.
million trees. With use of workfront labor, appropriate tree
species will be planted in each of the project watersheds on the
basis of available land and agro-ecclogical zone. Planting sites
will be prepared according to successful methods utilized under the
WDP. Afforestation and reforestation activities will result in
significant, mecasurable increases in fuelwood. WARD will also
produce and distribute 30,000 fruit tree seedlings.

2B. Introduction and testing of twenty tree, shrub, and_grass
species, DGCSAFER and INIA will collaborate to select plant
material adapted to Cape Verde's agro-ecological =zones and
socioeconomic needs. Material will be tested either in small
plantations and test plots. Appropriate agroforestry species will
be tested in on-farm trials led by INIA. Plant diversity will be
increased by introduction of successful new spacies or varieties
with the goal of reducing planting of Prosopis juliflora and Acacia
holosoricea by 30%.

2C. Implement agroforestry and/or improved cropping gystems on
1.000 haectares of rainfed land. (This corresponds to the 1000

hectares to be treated as an output in the preceding section on
soil and water conservation.) DGCSAFER will collaborate with INIA
and DGER to demonstrate agroforestry and pastoral management on six
demonstration sites.
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OUTPUT 3 48trengthened Applied Research Capacity of INIA

3JA. Developed appljed research capacity in INIA jn the technjcal
Al ©d i Ry 2 CE 5. 11~ [} . = IAIIQUCINC]] ang va 1€ o
\'i i - rch methodology. Increased capacity
to conduct on-farm research through a series of four short courses
(FSR Methodology, Socio-Economic Field Methodology, On-farm
Research, Experimental Design/Statistics) and eleven on-farm trials
planned, conducted, and analyzed with results leading to
formulation of extension materials or further research.

3B. v i ini i i INIA
will be strengthened in the areas of setting research priorities,
streamlining management processes, developing proposals for outside
funding, and monitoring and integrating research activities.

3C. Improved technoloqy transfer through gtrengthened research-
extension linkages. Rural extension agents will participate with

researchers in on-farm trials. INIA and DGER will develop
extension materials (fiche techniques, videos, etc.)

OUTPUT 4 Monitoring and Evaluation Bystenm

4A. Monitoring and evaluatjon gystem. A monitoring and evaluation
system will be created within INIA, focusing initially on review
and assessment of past SWC structure development and impact.

OUTPUT 5 Human Resource Development

SA. Nine ¢ i

2rvat jed research, and adroforestry. Training will be
planned and provided at the Bachelor's level for three Cape
Verdeans and at the Master's level for six Cape Verdeans at U.S.

universities.

SBQ i i i i -

i i Graduates will fill vacancies and
additional staff requirements for INIA, DGER, as well as other GOCV
agencies. Extension and INIA technician graduates will do one-year
rotations in each institute before being permanently assigned.
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C4. Project Inputs

The project inputs detailed below represent the resources
needed to generate the project outputs. Funding and support is
derived from three sources: the Development Fund for Africa will
contribute $9.0 million in grant funds over a seven-year
implementation period (FY92-FY99) ; monetization of commodities from
a PvO-managed PL 480 Title II fnod program will provide $8.4
million of GOCV-owned local currency genrations over the LOP; and,
in-kind inputs provided by the GOCV will total approximately $1.4
million in salaries, facilities, and support.

C4.1 Development Fund for Africa

hnical Asgis!

WARD will capitalize on the use of three modes of technical
assistance: long-term, recurring, and short-term. The technical
specialties required and length of service necessary to conform to
project objectives is based on the technical and sccial analyses
conducted during the course of PP design. The design team is aware
of the need for flexibility as the situation and input requirements
change. See Chapter IV.A, WARD Programming Flexibility.

The philosophy underlying the use of technical assistance in
the WARD project is based on shared learning and a cooperative,
multidisciplinary approach to problem solving. Long-term technical
assistance has been limited to what is neceassary to assure
continuity and coordination among agencies and participants. The
primary role of long-term personnel, aside from their technical
input, will be to manage the project implementation process and
orchestrate the efficient use of other project inputs.

Long-term Technical Assistance

Long-term technical assistance will consist of three
positions: a watershed management specialist, a rural sociologist
or agricultural economist, and an agronomist experienced in water
management.

Watershed Management Bpecialist/Team Leader. A watershed
management specialist will serve as a long-term technical advisor
and team leader to WARD for six and one half years of the project.
This person will be charged with coordinating support to DGCSAFER
and providing oversight to continuing project efforts in soil and
water conservation. Qualifications important to this assignment

are: broad aexperience in watershed and natural resources
management in semiarid zones; knowledge of hydrology and hydraulic
engineering; and fluency in Portuguesa. Specific tasks to be

performed by the long-term watershed management specialist include:

Jv
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1, Management and technical oversight of continuing rural
engineering and afforestation work conducted in project
watersheds.

2. Facilitate the smooth transfer of above responsibilities
to Cape Verdean counterparts on a watershed by watershed

basis.

. Represent WARD in collaborative efforts to establish and
manage a watershed evaluation and monitoring program.

4. Coordinate planning and implementation of research in
forestry, agroforestry, and sylvopastoral systems.
Interface among short-term specializts, INIA researchers,
and DGCSAFER counterparts.

5. Provide leadership to short-term TA, extension agents,
and DGCSAFER field personnel in the promotion of
agroforestry and improved pasture systems.

6. Develop terms of reference and provide orientation to all
short-term TA working in watershed development
components.

7. Take major responsibility for fulfilling all regular
reporting requirements of the project, as well as for
reporting the results of socioeconomic research.

Anthropologist/Rural 8ociologist/Bocioecononmist. " An
experienced social scientist will provide long-term technical
assistance for two years. Qualifications critical for this

assignment are: strong background in both large- and small-scale
survey techniques and quantitative and qualitative field methods;
familiarity with basic agricultural economics; computer literacy
and expertise in standard statistical packages for data analysis;
demonstrated expcrience on farming systems research and extension
(FSR&E) field teams; fluency in Portuguese; and good writing
skills. Specific responsibilities of this individual include the
following.

1. Institute and supervise maintenance of a monitoring
system to track and analyze cumulative "peopla-level" and
related impacts and outputs of WARD, beginning with a
thorough review of data and 1literature currently
available on socioeconomic and agroecological parameters
of farming systems in the project aroa.

2. Support and give continuing on-the-job training to INIA's
socioeconomics department (DCSEA) in applied, problem-
solving research design, efficient field methodologies,
on~-going monitoring and evaluation, and data analysis.
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3. Facilitate and coordinate linkages, data analysis, and
collaborative on-farm research ac-ivities within all
project components and between the p-oject and extension
entities plus other relevant donor projects (e.g. IFAD).

4. Design and implement/oversee specific socioeconomic and
producer opinion studies of topics required to advance
the work of other project components by increasing the
knowledge base of, for example: farm- +#nd community-
level social, cultural, and economic organization;
potential project innovations in «crop, livestock,
forestry, SWC, etc. technologies or practices;
microenterprises and product marketing feasibility.

5. Assume responsibility for project reports related to
results of socioeconomic data collection and PLI's.

Agronomist. The project Agronomist will work with INIA for
five and one half yoars of the project to develop applied research
programs in the areas of water management, cropping systems
research, and on-farm research. His/her expertise will be in the
area of cropping systems, water management, or irrigation. Other
qualifications expected for this position include: broad experience
in research methods, statistical analysis, and design of field
experiments; experience in advising or supervising young research
staff; good writing skills and reporting habits; and fluency in
Portuguese. Specific responsibilities of the agronomist include:

1. Support tne President and Research Director of INIA in
the areas of research planning, coordination, and
research staff supervision.

2. Support INIA research progranms through advice and
training in the areas of cropping systems, agricultural
water management, irrigation, and varietal improvement.

3. Coordinate and supervise recurring and short-term
technical assistance including developing terms of
reference, and providing arrangements for lcgistical
support.

4. Design and implement research in water management, water-
use efficiency, and cropping systems research.

5. Develop linkage with the DGER on extension training,
participation in on-farm research trials, and development
of extension materials.

6. Assist in the development of training plans for long-term
training candidates and tracking progress of candidates
in training. Advice on training locations and core
subject areas.
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There is some overlap in duties among the three positions.
This reflects, in part, the breadth of activities each advisor will
become involved in. As all three positions are not in the same
institute and do not always overlap during the project, it is
important that each have experience and skills commensurate with
that of a project team leader.

. ical Assi

Recurring technical assistance is support provided by
individuals who make repeated visits, on an as needed basis, to
work on selected topics or with individual GOCV counterparts
throughout project impleoementation. The concept of recurring
technical assistance works particularly well with research, and has
been proven effective in AID's Collaborative Research Support
Programs (CRSPs) world-wide. Recurring technical assistance
comprises a key TA component for the WARD prouject. WARD will
benefit from a variety of technical specialties to conduct in-
country training courses, advise research and conservation
personnel on specific project-related activities, provide field-
level instruction and supervision, assist in management of project
studies, and perform other services.

A last minute meeting with INIA emphasized their strong felt
need for an irrigation agronomist/engineer, and pointed to the need
for this specialist for an extended period in year one of the
project. The design team suggests that additional person months be
allotted for this poaition (ten months were programmed -- see Table
2, Annex J) and that a suitable candidate be fielded during the
first nine to eleven monthas of the project and thereafter as
required.

Each recurring TA will be required to leave a report detailing
how his/her services werc used, tasks accomplished, and specific
recommendations for future activities. During the first visit in-
country, racurring TA will develop a tentative workplan for
remaining years of the project. An i{llustrative 1list of
anticipated recurring and short-term TA requirements are provided
in Table 2, Annex J.

Short-term Technical Asasjistance

Short-term technjcal assistance under WARD will be limited to
special topics and services that are not likely to be repeated
during the LOP. Subjact areas that short-term TA will address
include agricultural statistics, engineering, computer training,
soil analysir, and participant training. WARD also plana to
utilize short-term local hire consultants as wall.
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Training details for the project are outlined in the training
plan, Section III-B. Under WARD, nine long-term degree candidates
will be trained. cCandidates from INIA will receive degree training
in selected areas such as watershed management (with coursework in
naturalresourcemanagement),agroforestry(research),agricultural
economics, water or irrigation management, and hydrology. The
Forestry Department of DGCSAFER will nominate two candidates for
degree training in agroforestry/social forestry and range
management.

Commodity Procurement

Commodities required for project implementation include
project vehicles and spare parts, construction materials for SWC
structures, research and lib acquipment, office supplies, and other
items. Procurement of these commodities will b~ predominantly off-
shore cince few are available in-country. Some project vehicles
with spare parts and other minor items will ba obtained by OAR/Cape
Verde using AID Direct Procurement procedures. Priority items can
be ordered by the project manager even bafore the arrival of the TA
team. A contract for housing rehabilitation might be let on a
similar basis. All other procurement will be the responsibility of
the Consortium. Details on 1local and offshore commodity
procurement are provided in Section III-C.

CS. PL 480 Pood Programming

Backaround

The GOCV has requested and received food aid assistance from
the U.S. since 1977. Until 1986, focd aid was administered as
emergency aid under U.S. Public Law 480 (PL 480), Title II, Section
201 in order to meet "famine or othar urgent or extraordinary
relief requirements." Normally, no less than 50% of food imports
under this section are to be distributed directly to consumers.
However, with U.S. agreement the GOCV has generally monetized all
U.5. food aid imports to "avoid creating a welfare mentality" and
instead pay wages to workfronts from the generation of local
currency.

Primary imports under Title II have been corn, rice, and
vegetable oil. Corrn has by far comprised the bulk of imports.
From 1977-82, total value including transport of food aid was $23.2
million. 1In 1984 and 1986, a total uf $2.3 aillion in pinto and
navy beans was also included in emercency food aid.

After 1986, food aid to Cape Verde was restructured under PL
480, Section 206. This allowed food aid to be programmed over
longer time periods. Imported commodities were provided as a grant

W
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to the GOCV which, in turn, would set aside all proceeds, less
handling costs, for development-type activities leading to a
reduced food deficit and rural economic development. Most of these
funds were used in recent years to pay workfronts engaged in
construction of SWC structures and/or afforestation. The Section
206 program continued up through FY90. Under the PL 480
legislation recently enacted, Cape Verde no longer qualifies for
government to government food aid on a grant basis (Title III under
the new act). For FY91, a one-year food program under Section 416
is being used to import 18,000 MT of corn.

Commodity imports vary yearly according to results of a food
needs assessment. This assessment is conducted by USAID in the
first quarter of aeach year and is basad largely on production data.
An average of 15,000 MT of #2 yellow corn per year has formed the
basis of the Section 206 program.

Since Cape Verde no longer qualifies for a government to
government food aid grant under the new food aid legislation (the
1990 Farm Bill), ancther instrument has been sought for programming
focd aid. Section 416, although used in FY91, is not the preferred
instrument for long-term programming. Food aid under Section 416
is based on US surplus stocks and, as such, is subject to changes
in commodity availability each year. Application for Section 416
must be made each year, requiring high Mission overhead and yearly
agreements on transport costs. Starting in FY92, food aid
programming for Cape Verde will be administered under a PVO-managed
Title II monetization program. .

BL 480 Programming under WARD

PL 480 generated local currencies will continue to be used for
project-related activities, but will be significantly reduced over
the life of project. Activities considered part of the WARD
project, and which will be funded from PL 480 local currencies,
include the following:

. Payments to workfronts for tha construction and
maintenance of SWC structures and for activities in
afforestation/revegetation. Approximately 97,000 person
months of workfront labor will be generated by the
project. Payments to workfront labor will total
approximately $7 million over the life of project.
Workfront activities will include: structura maintenance;
new construction; tree, shrub, and grass planting; and
nursery operations. Although WARD will utilize only
about one million dollars for workfront labor in 1992, it
is assumed that previous mechanisms and carryover funds
will be utilized to continue work in progress for the
first six months of 1992 until WARD watershed
construction and forestry activities can begin.
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o Payanent to RAP personnel for organization and management
of community workfronts and other community-based
programs.

) Payment of local costs for in-country training programs
conducted at the National Training Center.

. Local research support costs: hiring temporary field
labor, rural survey workers, and purchase of local

materials.

L Other local costs such as income guarantees to farmers
participating in on-farm research trials.

Under the multi-year PVO Title II monetization program, the
bulk of the PL 480 local currency generations will be jointly
programmed in support of WARD activities. These local currencies
will be deposited in two separata accounts and will be considered
GOCV-owned local currencies. One account will ba set up for use by
DGCSAFER for soil and water conservation construction and
afforestation activities and RAP personnel. The othar account will
be set up for use by INIA to support in-country training, and
research and extension activities undertaken by the WARD project.
These accounts will be jointly managed by the GOCV and the
recipient. Disbursement of funds will not be made out of these two
bank accounts until the accounting system and internal control
procedures assessment have been satisfactorily completed and
approved by the Regional Controller, REDSO/WCA.
Sustainability of Workfront Activity

Under WARD, project programming of workfront activities will
total approximately 40% of the level of affort of similar
activities under the WDP project. This decreased programming of PL
480 funded activities represents a GOCV and USAID commitment to
decrease project-related emplcyment generation. It is increasingly
evident that rural workfront labor support is unsustainable at
current levels, and that Cape Vorde can no longer afford to build
structures that do not significantly contribute to SWC objectives.
The GOCV is firmly committed to exploring alternative income-
generating activities for rural workers and gradually reduce
workfront support to a more sustainable level. Other workfront
activity, such as road construction, road and structure
maintenance, and school/clinic construction, may be programmed by
the GOCV to replace the expected reduction of SWC construction, but
these activities would fall outside the purview of WARD.

A
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BL_480 Management

A multi-year PL 480 Title II monetization proaram has been
submitted by a US PVO, and it is anticipated that this program will
be approved to begin in FY 1992. The proposed program is to be
appropriately integrated with the WARD project design, including
the programming of the bulk of local currancy generations in
support of WARD activities. 1In addition, it is anticipated that
this PVO will also use some local currencies to support and promote
local, family and cooperative development and work with other Cape
Verdean NGOs to develop pilot and experimental projects in soil and
water conservation and related areas.

Although this multi-year PVO Title II monetization program is not
yet approved, OAR/Cape Verde is confident that this program will be
approved shortly and that it will program the bulk of the local
currencies in accordance with the WARD project schedule of
activities. In the event of a delay in the approval of a PVO Title
II monetization program, OAR/Praia is committed to request for food
aid to be monetized under either a Section 416(b) or Title II
emergency program to help meet the structura. food deficit in Czpe
Verde.

It is anticipated that the PL 480 program will generate funds
in excess of the local currency neecds of the WARD project and food
aid administrative costs (based on a yearly food aid allocation of
$2,000,000). The PVO implementing the food aid program is expacted
to use these excess resources, to the extent possible, to fund
activities that demonstrate alternative approaches to rural
employment tnat rely on private rather than public initiative. oOf
particular interest to OAR/Cape Verde and the GOCV is development
of alternatives to public workfronts for the development and
maintenance of rural watershed structures. Since these pilot
activities will be carried out by the PVO under its own authority,
they are not defined as part of the WARD project; rathaer these PVO
activities will complement the project and address concerns raised
at both REDSO and AID/W reviews that sustainable enmployment
alternatives to rural workfronts be sought by OAR/Capa Verde.

The PVO, as the PL 487 management entity, will also be
responsible for other management aspects of tlie food aid progran,
including fulfilling reporting requirements, organizing PL 480
evaluations, and ensuring timely payment to workfront labor.

Cé. GOCV Imputs

The Government of Cape Verde will support the WARD project by
financing the salaries and benefits of INIA and DGCSAFER staff
working on the project. Office space at S&oc Jorge and Achada Sio
Felipe, and housing at S3o Jorge will also be provided for the
project team. This contribution is estimated at $1.4 million over
the life of project.
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In addition, the GOCV will utilize approximately $8.4 Million
of PL 480 local currency generations in support of WARD activities.
The GC has recognized that host country owned local currencies
(including PL 480) can be used by the host country to fulfill the
25% host country contribution requirement. Thus, the 25% host
country contribution is easily met through the contribution of
approximately $1.4 Million describa above along with the
programming of $8.4 Million of PL 480 local currency generations in
support of WARD activities.

D. Beneficiaries

As noted in earlier sections, WARD will %« implemented in 12
watersheds on Santiago Island's eastern, ‘indward coast. One
watershad (Ribeira Seca) will serve as a target aite for on-farm
research and for experiments in new, integrated ayst:ms of soil and
water conservation (SWC) and agrosylvopastoralisu.

Throughout the project areca as a whole, penbers_of workfronts
constitute the most direct and icmediate beneficiaries of WARD.
Moreover, preference in workfront employment is given to the nnst
needy rural families. Across the LOP, a total of U.S5. $7.2 million
is programmed for workfront salaries. This tranaslates into
employment for approximately 1800 individuals annually, assuming a
work saeason of 10 26-day months and the rule of one employee per
family. Calculated at a family size of 5.7, this means that 10,280
rural Santiagoans annually will benefit from an averaje workfront
income of $600 (calculated at a mean of 170 escudos per day X 260
days at present rates of approximataly 75 escudos to U.5. $1.00).
In reality, however, many more families are likely to benefit.
Individuals from different families may be cnployed from year to
year, and in some years, tasks, or areas, only a aix to eight month
work gsecdon im rraquired. These factors would promote a much
broader distribution of earnings.

Wherever possible, WARD will give preference in hiring to the
community-based workfrontg (CBWFs) organized under the Rural
Ascistance Program (RAP) of Cape Verde's previous piuject in
watershed davelopment, rather than the gso-called “claaagical,®
state-organized workfronts. CBWFs offer benofits beycnd merely
gsubsistance salaries. Thay are designed to promote not only
infrastructural but also human davelopment. This is encouraged
through a variaety of moans: worker participation in choice of
subprojects and elaboration of workplans and schedules; siting of
subprojects go that their benefits rodound to the land that CBWF
members thomselves work; democratic election of croew leaders;
training of workers in technical aspecta of SWC-related meanuraes
(e.g. nursery management), election proceduras, and leadership and
administration skills; support for community self-help initiatives
(e.g. construction of waells, canals, community centers); and in
general, strengthening of community solidarity to maintain gains in
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SWC and other improvements and to assume greater responsibility for
self-development. WARD will continue this tradition, but with the
goal of moving CWBFs toward independence by emphasizing incone- and
yield-increasing alternatives in agrosylvopastoraliam that
households and inter-household or community groups can themselves
organize and sustaln.

The 12,250 men and women producers in the target watershed and
their families will be the first to benetit fromn these alternatives
since they will be recruited as co-regsearchers and co-developers in
WARD studies and on-farm trials to ¢laborate more productive, cost-
effactive, and locally "do-able" SWC and farming strategies.
Recruitment will be voluntary and risk-sharing arrangements betwean
producers and the project will be nade where appropriate.

As throughout Cape Verde, producers in Ribeira Seca can be
catagorized in a variety of crosa-cutting ways. OCne is by eco.one:

humid, subhumid, semiarid, arid. Another 1is by gqoneral farming
system -- i.o0. rainfed, irrigated, or nixed rainfed/irrigated --
with all threa typically including stockraising. Ariother is by

household headship, i.e. a nale-ferale pair or a fexmale only,
While WARD will addreas all these producer qroups, it will pay
special attention to female-headed households given that thay
comprise 40Y of all rural familles on Santiago. Moreover, they are
confronted with a distinct set of farming-saysten constraints.

As workfront dependency 1is phased down and WARD S5SWC and
tarming systens interventions are tested and phased in, tangible
benefits to Hibeira Seca producers will include, but not be limited
to: increased diversity within a faroing systen and thus decreased
risk; highaer farnm yields, e.qg. of staple foodstuffas, vegetables,
peat, dairy {tems, fruit, fueclwood, forage, fodder; related to Loth
the forugoing, better balance in farily diets; augmented,
stabilized, and/or rore independent houschold 1income flows
resulting from {ncreased aales of anu/or decroascd expendituraes con
purchase of such products; and pousibly further earnings fron
related micrcenterprises (e.q sendling sales, cheese-rmaking)
piloted or improved and expanded under PVO auspices.

Adlitional secondary, intangible, or subjective benefits can
also be anticipated for aqgricultural familiea and conmnmunities in
the tarqgaet watershed. More difficult to predict or quantity,
however, theme may include: a greater sense of self-determination,
choice, and control on the par' of individuals or groups; generally
expanded SWC and agrosylvopastoral knowledge and skilla; improved
quality of homelife due to less need for fathors to enmigrate or for
children to work so as to secure farily survival; and enhanced
communicatiun and mutual e~ppreciation between producers and
research and extension ser‘ticaes.
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Economic and dietary benefits will also accrue to pural and
urban _consumers over the longer term. Lower c¢lass and poor
consumers in particular can take advantage of the cheaper food
pricas that typically vresult frcm higner vyields and/or lower
production costs. New crop varieties and species may place a
greater range of healthful foods on the market. Expanded
irrigation and improved SWC, cropping, and stockraining techniques
may remove sgome scasonal constraints on toe availability of
nutritious foodastuffs such as vegetables and fruits.

over the longer *.ern of the seven year LOP and depending upon
the strengthening of extension systems in Santiago, producers and
consurers in the other 11 proiect watergheds stand to rsap the same
benefits as those detailed above. The environmental and especially
the sociceconomic situations in these 11 watcersheds reportedly
differ little frcm Ribelra Seca's. Thus there should be few
barriers to extension of WARD accomp.ishmentsa to thesae areas. At
a conservative estimate, thi. beneficiary group totals 45,000
individunls or soze 9000 fanilies. In the longer tern still,
inhabitants of other watersheds of Cape Verde will benefit insofar
as WARD strengthens the capacity of Cape Verdean scientists,
extensionints, and institutions to modify and diffuse technologies,
practices, and nocio-organizational strategies.

To promote this longnr-term goal, WARD will fund a variety of
training opportunities for several further grcups of beneficiaries,
Selected RAP perzonnel will be offered advanced inatruction in
extension askillu, as will also DGER extenalonigts. And a broad

range of regecarcherg and techniciana i{n each of the Cape Verdean
institutions involved in WARD will benafit from various levels of

training programs (see Section III.B for detalls).
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IIX. IMPLEMENTATION PLAN

A. Schedule of Activities

The following is a schedule of the major activities in
implementing the WARD project during the first three years.
Details on short-term/recurring technical assistance can be shown
only for 1991-92, since the Consortium and GOCV counterpart
agencies will propose a life-of-project detailed schedule for all

technical assistance as part of its work plans. They may also

propose other modifications tc the following schedule.

Activity Projected Date

1991

Sign project agreement Sept. 1991

Issue PIO/T for Project Manager Oct. 1991

Submission of PVO ritle II Oct. 1991
Monetization Proposal

Coordinating Council .stablished Nov. 1991

Issue PIO,/T for Coop. Agreement Nov. 1991

Approval of PVO Title II Dec. 1991
Monetization Proposal

Issue RFA for main cooperative agreement Dec. 1991

Initiate direct procurement of some Dec. 1991

vehicles/miscellancous items

Project Manager PSC begins work Dec. 1991

1992

Preselection of 2-3 long-term trainees Jan, 1992

Review proposals for main cooperative Feb, /Mar 1992

agreement

Staff housing readied Feb. 1992

Sign cooperative agreement Apr. 1992

Arrival of Watershed Specialist/Team Leader, Aug. 1992

Sociologist (long-term TA)

Initiate Baseline studies Aug. 1992

/

i)
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short-term training specialist assesses training Aug. 1992
needs

Consortium initiates commodity procurement Sept. 1992
Initiate WARD SWC construction/afforestation Oct. 1992
activities

Detailed implementation workplan approved by Oct. 1992

Coordinating Council

Short-term TA in land use, soil erosion, Sept.- Dec. 1992
and extension develop baseline data

Detailed training plan approved by Coordinating Dec. 1992
Council

Construct experimental run-off parcels Dec. 1992
1293

First training provided for extension workers Jan. 1993

Select 3-4 long-term trainees Jan. 1993

Arrival of Agronomist (long-term TA) Mar., 1993

First demonstration irrigation sites selected Apr. 1993

First project evaluation Aug. 1993

B. Training Plan
Introduction

In addition to continued support to INIA and DGCSAFER of
activities in agricultural research and watershed development, WARD
proposes a new set of diverse activities that will require the
involvement of professionals in a variety of technical disciplines.
WARD will initiate on-farm research, agroforestry and sylvopastoral
management, and watershed monitoring; activities requiring some

professional capabilities currently unavailable within the
participating Cape Verdean institutions.

It is the task of both the Project Paper design team and the
implementing Consortium to identify skill gaps in these
institutions and to develop a training plan, including long-term
degree training, third-country and in-country short-courses, on-
the-job training and workshops, to complete the educational
development of INIA and DGCSAFER personnel to meet the needs of all
WARD activities.
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Long- and short-term training needs identified during Project
Paper Design are shown in Tables 3 and 4, Annex J. Refinement and
modification will be the responsibility of the Consortium and
counterpart agencies. Early in the project, the WARD Training
Specialist, in consultation with heads of counterpart agencies,
will conduct a thorough training needs assessment, analyze in-
country training facilities, programs, and human resources, and
create a global training plan related to the objectives of the WARD
project.

REDSO/HRDO will provide technical assistance and guidance for
the development and implementation of the training plan. REDSO/HRD
will also assist OAR/Praia with the monitoring of the recipient to
ensure compliance with A.I.D. training regulations and
requirements.

For overall management of WARD training, a Training Committee
will be formed of project long-term TA, the USAID Project Manager
and representatives from participating Cape Verdean institutions.
With oversight prcvided by the WARD Training Committee, the project
will develop annual training plans for scheduling activities,
assigning responsibilities, and defining budgets.

Long-1 Traini

WARD will sponsor Cape Verdeans in six Master's degree and
three Bachelor's degree training programs at selected American
universities. Most degree programs will be initiated in the first
two years of the project in order to allow participants several
productive years working with American counterparts upon return to
Cape Verde. The WARD Training cCommittee will have ultimate
responsibility for participant selection for long-term degree
programs. The committee will review biographical ‘ata of proposed
students, the needs and priorities of the employing institutions,
and strengths and weaknesses of the universities being proposed.
Student selection criteria will include but not be limited to: GOCV
priorities (including Minister of Education clearance), USAID
priorities, applicant's job performance, and applicant's language
capabilities.

This committee also will take an active role in closely
tailoring academic programs and thesis topics to each participant's
personal needs and job responsibilities. This will be achieved
through communication with and (when feasible) field visits by the
students' graduate advisors/major professors. Active participation
of graduate advisors in project research activities will be
promoted and supported by WARD. This approach will help assure an
academic program relevant to the situation in the field.
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Student progress will be monitored most intimately by the
student's major advisor and/or committee chairperson. A Consortium
representative officed in the United States will provide the
communications link between student advisors and project managers
in Cape Verde. At six month intervals, this representative will
produce progress reports on all long-term trainees. When
appropriate, he/she will also facilitate attendance in summer or
mid-winter seminars or short-courses at other institutions.

Thirty students will attend a two-year course held at the
National Training Center in S&o0 Jorge. This training is part of
the regular curriculum of the Center and is designed for mid-level
technicians for employment within the MDRP. 1In addition to the
normal curriculum, additional coursework in on-farm research,
survey and reconnaissance methods, and other special topics will be
programmed.

Criteria for selection of universities or other American
training institutions to host WARD long- or short-term trainees
will include: program relevance to the participant's job
description, flexibility to custom-design study program to specific
participant needs, similarity of ecology and climate of the
institution's 1locale with Cape Verde, faculty experience
internationally, and the institution's experience in hosting
international students.

short-1 Traini

Short-term training with WARD will be divarse both in program
content and target audience. The project will seek to upgrade the
skills and knowledge of participants including INIA researchers and
staff, forestry and rural engineering management personnel, field
techniciansg, extension agents, collaborating farmers, and community
groups. While opportunities for relevant training prograuas will be
explored in the U.S. and third countries, the majority of short-
tern training will be conducted in-country.

The selection process for participants in short-term programs
will differ based on the type of audience targeted. For training
designed to address specific research or technical needs (e.g.
training in socio-economic survey methods), the proper individual
to receive the training might be obvious. 1In other cases, such as
the selection of forestry technicians to participate in a short-
course on agroforestry methods, WARD long-term TA and supervisors
and advisors with the DGCSAFER would reach a consensus based on
geographic distribution of the agents, job performance and level of
interest, and financial resources available. For other types of
training, such as workshops for RAP extensionists or cooperating
farmers, the audience may be small enough to allow everybody to
participate. In all cases, WARD annual training plans will
consider scheduling carefully so as not to conflict with key
project activities or, in the case of producers, with critical
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points in the agricultural cycle.

Opportunities for short-term training in topics not covered in
programs held in Cape Verde will be explored in the United States
and in third-countries such as Portugal, Senegal, and Brazil. More
frequently however, short-term training will take place "on-the-
job" or be held at the National Training Centecr in Sdo Jorge.
Besides offering the regular post-secondary curricula for mid-level
technicians destined to work for the MDRP, t:-.s center hosts short-
courses and workshops managed and financed by other institutions or
projects such as WARD. In addition, WARD may sponsor participants
in courses offered by other programs. For example, the FAO/Felgium
Forestry Project offers a veriety of courses including: Training
of Trainers, Extension Methods, Sylvopastoralism, Foreast Law, and
Community Forestry. To the extent possible, WARD will employ local
trainers, training managers, and support personnel. Substantial
field work/study will be included in all shortcourses. Each
training program will conclude with a debriefing/evaluation where
garticipants can assess their own progress, evaluate the
appropriateness of course content, quality of trainers employed,
etc., and make recommendations on improvements needed in course
content and teaching methods.

C. Procurcment Plan and Methods of Financing

Qverview

The WARD project is being financed from three sources of funds:
DFA funds, local currency generations from a PVO Title II
monetization program, and GOCV funds for salaries and in kind
contributions. DFA funds, totaling $9,000,000 (48 per cent of
total project cost), will be used to obtain necessary project
inputs in support of the Cape Verde Watershed and Applied Research

Development (WARD) activities, outputs, and purposes, including the
provision of technical assistance, training, commodity procurement,
evaluation and audit services, and project management.

GOCV contributions, in the form of PL 480 1local currency
generations from a PVO Title II monetization program totaling
approximately $8,443,000 (45 per cent of total project costs), will
be utilized for the construction of soil and water conservation
structures and afforastation activities, in-country training,
research, extension and training support. Additional GoOCV
contributions, totaling approximately 51,400,000 (7 per cent of
total project cost) will be used for salaries of GOCV personnel and
in kind costs (office space, etc.).

All procurement funded from DFA funds will be conducted following
the procurement guidelines for activities financed under the DFA.
The project will utilize to the extent practicable goods and

s
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gervices of U.S. origin and from U.S. sources. It is anticipated
that all of the long-term technical assistance will be of U.S.
origin. Most other forms of technical assistance are also expected
to come from the U.S5., except for locally recruited consultants.

All vehicles will be procured from the U.S. Long-term participant
training will be undertaken in the U.S. Other training prograas
will be at local or regional training institutions or in other
developing countries. Services and commodities procured by
non-governmental organizations under their respective cooperative
agreements will Dbe of U.S. source and origin, with tle possible
exception of special training material which may need to be
purchased from other free world country sources (Code 9135).
OAR/Cape Verde with the assistance of A.I.D./Washington's office of
transportation (SER/OP/TRANS) will make every effort to ensure that
commodities procured directly by A.I.D. or the A.I.D. contractors
will be shipped on U.S. flag carriers in compliance with the U.S.
cargo preference act. The OAR/Cape Verde project manager will
maintain records on all project procurement by A.I.D. geographical

code and will report this information annually to AID/W's Africa
Bureau.

) .

In order to reduce the management burden on the two USDH OAR, a
condition imposed by AID/W during the FY 88 ABS review, OAR is
proposing that the WARD project be implemented by a PVO and/or
University. PVOs have demonstrated a capacity to implement natural
resource management activities in Africa and elsewhere and using a
PVO would be responsive to mandates expanding the role of pPvos in
AID programming. However, pbecause only a limited number of PVOs
have experience in coordinating agricultural research, a major part
of the projuct, OAR concluded that entities best qualified to
conduct the research activities are experienced Title XII
institutions. Thus, OAR is recommending that implementation of
WARD be carried out by PVOs and/or Universities.

Since the definition of the problem and the approach to WARD was
developed in Cape Verde through past experiance and interaction
betwean the GOCV and OAR, any implementation by a PVO would have to
respect tha realities and parametears of undertaking development
activities in Cape Verde. Theraefore, OAR bolieves that a
cooperative agreement is more appropriate than a grant because it
provides for the gsubstantial involvement by OAR at various stages
in the program being funded (defining problens, approach and
measuring progress in achieving objectives).

It is anticipated that nearly all of the DFA-funded components of
this project will be implemented through a cooperative agreement
with a PVO and/or University, except for the contracting of a PSC
Project Manager, which will be contracted for directly by OAR/Cape
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Verde. The recipient(s) of the cooperative agreement will be
selected through the evaluation of the Request for Applications
(RFAs) submitted by interested PVOs and/or Universities. The RFA
will be synopsized in the Commerce Business Daily and applicants
are to be limited to PVOs, Cooperative Development Organizations
and Universities. After review by the technical selection
committee, OAR will request that RCO/Dakar negotiate and execute
the cooperative agreement with the top-ranked applicant. A PVO
will also be implementing a multi-year Title II monetization
program, with the bulk of the local currency generations programmed
between the GOCV and the PVO for the implementation of WARD project
activities. The recipient of the cooperative agreement will
provide the following technical assistance:

Long-term Technical Assistance Length of Service
1. Watershed Mgmt. Specialist 78 pn
2. Agrononmist 66 pm
3. Anthropologist/Rural Sociologist 24 pnm
Anticipated Recurring Technical Assistance

1. Agro-forestor 5.5 pm
2. Range/Livestock Specialist 4.5 pm
3. Private Enterprisme Specialist 4.0 pm
4. Fruit Production Specialist 4.5 pm
5. Hydrologist (Monitcring) 9.0 pm
6. Watershed Agrononist 3.0 pm
7. Soil Erosion Specialist 5.0 pm
8. Irrigation Specialist 10.0 pm
9. Extension Specialist 8.0 pm
10. Research Planner 5.0 pm
11. Farming Systems Researcher 4.0 pm
Anticipated Short-term Technical Assistance

1. Training Specialist 1.5 pm
2 Tree Seed Specialist 1.5 pm
3. Tree Legume Specialist 1.5 pm
4. Forage Specialisat 2.0 pm
5 Animal Nutritionist 2.0 pm
6. Hydrometerologist 1.5 pm
7. Civil/Agricultural Engineer 1.5 pm
8. Land-Use Plannar 1.5 pm
9. Statistician 2.0 pm
10. Computer Specialist 2.0 pm
11. Soilas Specialist (Laboratory) 2.0 pn
12. Agricultural Training Specialist 3.0 pm
1. MIS Specialist 1.0 pm
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C. Procurement of Commodities.

Approximately dols 300,000 worth of spare parts for heavy equipment
and dump trucks are in the process of being ordered for DGCSAFER
under the WDP project and these commodities will be available for
use under the WARD project. The following types of commodities are
to be procured under the WARD project: project vehicles and spare
parts, research and laboratory equipment, office supplies, visual
aids, construction material, tools and scientific instruments.
Some project vehicles with spare parts and other priority items
will be obtained by OAR/Cape Verde using AID Direct Procurement
Procedures. [t is likely that a direct fixed price contract for
housing rehabilitation will also be executed by OAR/Cape Verde.
All other procurement will be the responsibility of the recipient.
(see Annex J for an illustrative list of commodities to be procured

for the WARD project).

. Traini
The project will finance nine long-term degree candidates at
selected American universities. Most degree programs will be

initiated in the first two years of the project in order to allow
participants several productive years working with American
counterparts upon return to Cape Verde. It is anticipated that
short-term training will be conducted in-country, although some
short-term training may be in the U.S. or third countries. All
training activities will be on a direct payment basis, under the
responsibility of the recipient of the cooperative agreement.

Einancing Mode

Implementation of the WARD projact will be through a PVO and/or
University by means of a cooperative agreement. The cooperative
agreement will be financed by Direct Payment or Letter of
Credit-Treasury Financial Communications Systems (LOC-TFCS) if the

recipient qualifies. All direct payments for Project Elements
1,2,3, and 4 will be made by the recipient.

Exception is made for the priority commodities to be imported by
OAR/Cape Verde before the TA tean arrives. Such commodities would
likely be made by diract payment through purchase orders or through
a Procurement Services Agent (PSA). The PSA will be paid through
a Bank Letter of Commitment since a proliferation of invoices is
anticipated. However, the zgents fees will be paid with a Direct
Letter of Commitment.



WARD PROJECT PAPER PAGE 41

Project Elements 5, 6 and 7 will be by Direct Payment. The
services of the WARD project manager will be by direct payment
under a Personal Services Contract (PSC). External evaluations
and audits will take place separately at the end of the second,
fourth and seventh years through IQC dalivary orders.

If OAR/Cape Verde contracts for the rehabilitation of housing
(project element 8), it will be by a direct payment through a fixed
price contract. Project element 9, contingency, will be used only
for the purpose of budget realignment. No expenditures will be
made under the line item Contingency.

The WARD project will fully comply with Gray Amendment and Section
8A requirements. In particular, the 17 Historically Black Colleges
and Universities that are considered Title XII institutions or
minority PVOs will be encouraged to submit applications for the
main cooperative agreement. The ten percent sub-contracting
set-aside for disadvantaged firms will be followed where

applicable.

Ay
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(DFA-funded goods and services)

Project Method of Method of Estimated
Element Implementation Financing Cost
($ 000's)

1. Technical Coop. Agree. TFCS-LOC 4,822

Assistance or DP

2. Training Coop. Agree. DP 1,244

US/3rd count.

3. Commodities, Purchase Ord. DP 50

Packing, Ins., Coop. Agrec. DP 665

Freight FSA BLCom 250
Agent Fees DLCom 50

4. Operating Coop. Agree. DP 339

Expenses

5. Project PSC DP 305

Manager

6. Evaluation/ IQC Delivery DP 225

Order
7. Audits IQC Delivery DP 150
Order

8. Housing Rehab. FPC DP 50

9. Contingency n/a n/a 850

Total Cost 9,000

Key: LOC-TFCS - Letter of Credit-Treasury Financial

Communications Systems

DP - Direct Payment

PSA - Procurement Services Agent

PSC - Personal Services Contract
BLCom ~ Bank Latter of Commitment
DLCom ~ Direct Latter of Commitment

IQC - Indefinite Quantity Contract

FPC Fixed Price Contract
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D. Project Management

A.1.D. Project Management

In order to ensure that the project is successfully implemented
in a manner fully consistent with GOCV policies, and is fully
coordinated with the relative GOCV institutions, a project
Coordinating Council will be formally established early in project
implementation (see Section VI.E and Annex D.5). This council will
also provide important oversight to project monitoring and
evaluation. OAR/Cape Verde will oversee the project in
consultation with the council.

The day to day management and execution of the project will be
carried out by the Consortium and their counterparts in INIA,
DGCSAFER and DGER.

OAR/Cape Verde currently has a two-person U.S. direct hire
staff -- an AID representative and a general development officer.
As soon as the WARD project is authorized, OAR will recruit a PSC
project manager to be funded from project funds. This person will
be under the GDO, but will have day-to-day responsibility for
management of all WARD activities. He/she will also facilitate the
operations of the coordinating council and will be responsible for
ensuring that project iampacts are properly monitored. The person
selected for this position will have a strong background in
agriculture development, and will have special capability in
program impact analysis.

As a Schedule B mission, OAR/Cape Verde project implementation
actions are subject to the concurrence of the REDSO director in
Abidjan. Therefore, management of the project will benefit from
and require the on-going technical and programmatic support of

REDSO personnel. In addition, REDSO will provide scheduled
assistance as necessary in the areas of financial management,
commodity procurement, training and food aid. Regular field

consultations will also be conducted by the appropriate technical
offices of REDSO (e.g. agriculture, environment). Legal assistance
will be provided by the Regional Legal Advisor/Abidjan.
Contracting assistance will now be handled by the Regional
Contracting Officer/Dakar.
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IV. PROJECT EVALUATION, MONITORING, AND AUDITING

WARD will benefit from several project monitoring methods. 1In
addition to implementation monitoring by project personnel, the
USAID project manager, and the USAID direct~-hire staff, WARD will
undergo several evaluations and audits. Regular monitoring and
evaluation of PL 480 generated local currency programming will also
be conducted. An early project evaluation will keep WARD on
course, and a mid-term and final avaluation will evaluate project
progress, impact, and lessons learned. Audits will be conducted as
per AID regulations and guidance.

A. WARD Programming Ploxibility

Operational mode changes are often necegsary in pulti-year
projects. To facilitate project conformity to these changes, it is
necessary to program some flexibility into project design/redesign
and implementation. While not a true ‘rolling design', several
features have been designed to allow for program flexibility during
implementation, including:

1. Early Evaluation - The first evaluation of WARD will be
scheduled two years after project authorization. Tha
purpose of this early evaluation is to flag problens,
should they arise, early in implementation.

2. Institutional Assessment - The GOCV is in the process of
making some significant institutional changes which may
have an impact on how the WARD project is managed (uee
Institutional Analysis, Annex D.5). The Ministry of Rural
Development envisions arrangement of its services into four
institutions, each operating semi-autonomously through
contract agreements. At this stage, it is not possible to
know the form and pace of this reorganization, the impact
of this arrangemant, or the effect on the WARD project when
the reorganization goes through. It may be necessary to
conduct an assessment of new institutional arrangenments
during the first year of implementation (and prior to the
early evaluation) 1in order to detormine if project
adjustments will be required. This assessment can be
performed by two technical personnel with appropriate
experience in institutional analysis.

3. Recurring Technical Asaistance - The ugse of rocurring TA
supports well tha flexible approach to project design. The
timing and technical mix of required TA can be programmed
in yearly work plans by WARD management and with guidance
from the Coordinating Council. An illustrative list of
technical assistance needs can be found in Annex J.

WX



B. Evaluations

Evaluations will be essential in assessing project progress in
light of planned instituticnal changes by the GOCV which could not
be fully explored during design. In addition to periodic Mission
project review and regular PL 480 evaluations, three formal
eavaluations will be conducted: after eighteen months or two years,
at mid-term, and at project conclusion.

Early Evaluation

An evaluation of limited scope will be conducted about two
years after project authorization, The primary purpose of this
evaluation will be to assess the impact of GOCV instituticnal
changes on project management and implemcentation. It will also

serve as an coevaluation of early project activities, sucn as
training, in order to make any needed adjustrments. This evaluation
will respond to the following concerns:

1. How have INIA and DGCSAFER cvolved since project
authorization?

2. Are the managenment, administrative, and financial systens
created by WARD ntill valid?

3. Have <changea occurred in GOCYV institutions making
adjustments in WARD technical objectives or nanagenment
approach necesspary?

Results fron this early evaluation will be used in adjusting
management mechanisma, TA and <raining schodules, and the
implementation plan. The evaluation team, the WARD management
team, OAR/Cape Varde, and GOCV representatives will jointly agree
on modifications required and methods and timetables for
intagrating those modifications.

Mid-Term Evaluation

A nid-term evaluation will be conducted four yeara after
Project Authorization. 1t is recommended that this ba an axternal
review, with a tean recruited and administared by an IQC firm or an
instirution saelacted through compatitive b:diling. The exact taean
compoaition and individual terms of raferen:ce n.i1 bhe established
by OAR/Cape Verde in consultation with the GOCV. The aevaluation
toam would probably include specialiats in areas of: a) food aid
programming, b) agricultural economics, c) applied agricultural
research and wator management, d) upland 8nil and water
consaervation, a) agroforaesatry, and £) oxtonsion/community
developnent.
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The evaluation team will assess progress in meeting WARD
objectives as per the logical framework matrix. Besides evaluating
in quantifiable terms what progress has been made toward achieving
project outputs, qualitative consideration will be given to the
atfectiveness of WARD activitics in meeting preiect goals and
objectives. It will be valuable during this ecvaluation to assess
impacts of changes integrated into WARD as a result of the ecarly
evaluation and to recommend further modifications if appropriate.
Additionally, the evaluation team will judge the appropriateness
and effectiveness of project TA, short- and long-term training
activities, and commodities and assess the quality and timeliness
of contributionas made by all parties. 1t will also assess the
impact of the project in terms of people leval indicatcrs against
esrlior baseline data.

Einal Evaluation

Final e¢valuation will probably closely mirror the mid-term
evaluation in tecanm composition and SOWs. The evaluation team again
will be recruited externally.

In addition to the issues coasidered in the nid-tern
evaluation, 1l.e. progress towards achleving outputs, effectiveness
of TA, training, etc., the following will be addressed: what
people-lovel programs can be docurmented; how flexibly WARD has
responded tc changed circumstances and the results of program
impact monitsoring efforts; the capability of INIA and DGCSAFER to
continue WARD activities unassisted; and the need for tollow-up
activitien, projuct extensions, or new projects.

In preparation to. all project avaluations, UAR/Cape Verde will
have responsibility for establishing schedules with project
personnel and Cape Verdean counterparts for protocol meetings,
perscnal interviows, and field visita. OAR/Cape Verde will arrange
lodging, office aspace, transportation, collect relevant literature,
and arrange other logiaticse in advance of team arrival.

C. Project Impact HMonitoring

Monitoring of the WARD project needs to be on three levels.
From the project managenment perspectiva, a monitoring plan needs to
be i1n place that allowe AID to keep abreast of WARD progress. The

project officaer, working with the project manaqer, has
rasponsibility for monitoring the delivery of both GOCV and U.S.
inputs and gauging the performance of project staff. Mechaniasms

for doing this will include quarterly and annual project reports
and monthly reetings with WARD's Coordinating Council.

In another, more technical sense, monitoring biophysical
processes in project watersheds wvill {improve engineering and

\f
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hydrologic design of WARD SWC structures and methods. Described in
detail in sections concerning soil and water conservation, this
monitoring system will record and analyze rainfall, runoff, and
soil erosion data. Information gained through this process will be
crucial in assessing the sustainability of current and proposed
cropping systems in terms of conservation of soil fertility and
water use equilibrijum, as well as providing the basis for
adjustments of activities designed to achieve soil ard water
conservation targets.

The WARD project goals of increased sustainable agricultural
production in Cape Verde and increased agricultural incomes to
producers requires a monitoring system of even greater depth:
assessing people-level impacts as well as biophysical data. The
challenge of quantifying sustainability and the possibility that
increasing agricultural sustainability may, on lands inherently
unsuitable for annual cropping, decrease producer incomes in the
short-term makes project monitoring a key element in gauging WARD's
success. The process of developing a monitoring plan needs to
clearly define: 1) what indicators will reveal progress and 2) how
those indicators will be measured.

The creation of this plan will require first a series of
baseline studies to fully evaluate the biophysical and socio-
economic condition of project watersheds. Technical information
from WARD watershed evaluation and monitoring activities will serve
to identify base~line biophysical conditions in project watersheds.
Baseline socio-economic studies and data collection will
investigate key elements such as: 1) farm-level income, 2) sources
of that income, 3) total and average per family irrigated and
rainfed cropland, 4) patterns of land tenure, 5) crop yields under
irrigation, 6) yields of rainfed crops, 7) cropping practices and
preferences, 8) livestock role in agriculture, 9, rural nutrition,
and 10) market data of agricultural products.

In addition to systematic tracking of biophysical and socio-
economic impacts, WARD will mount a project-wide system for on-
going monitoring of paeople-level impacts (PLI) across the LOP.
This will follow upon the completion of start-up tasks such as
compiling and synthesizing existing data and literature on the
project area as a whole, conducting baseline astudies of the target
watershad, and identifying potential key-farmers and controls. THe
long-term TA in socio-economics will be responsible for designing
and establishing the PLI monitoring system.

With the information gained from the activitiea and studies
described above, progress toward project goals and purposes can be
monitored. Measurable indicators of increasing sustainable
agricultural productivity include greater soil fertility and
decreased soil loss to eror ion; soil depth; the ratio of runoff to
rainfall; and greater productivity both of irrigated and rainfed
croplands. Change indicators will also include: cultivated
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hectarage of land unsuitable for cropping; surface area of rainfed
cropland treated with agroforestry or other improved cropping
systems; and improved water-use efficiency on irrigated land.

The WARD goal of increasing sustainable income to farm families
will also be monitored by tracking measurable indicators. Progress
in this area will be manifested by decreasing reliance on workfront
labor for income; greater agricultural productivity; greater
diversity of income producing activity (i.e. expanded livestock
production, microenterprises producing and selling agricultural
products); improved nutrition of rural families.

V. CONDITIONS8 AND COVENANTS

A. Conditions Precedent

Disbursement of funds will be governed by conditions precedent,
which in substance will be as follows:

First Disbursement. Prior to the first disbursement under the
Grant, or to the issuance by AID of documentation pursuant to which
disbursement will be made, the Grantee will, except as the Parties
may otherwise agree in writing, furnish to AID, in form and
substance satisfactory to AID, the following:

1. A utatement of che name of the person(s) acting on behalf
of the Government of Cape Verde for purposes of
implementation of the WARD project, together with a
specimen signature of such person(s).

2. A statement confirming that a WARD project coordinating
council has been designated, along with the names of the
persons comprising the council and the name of the
chairperson of the council.

3. A statement confirming that a special account has been
established, along with the number of that account, for
deposit of all P.L. 480 revenues that are to be used by the
DGCSAFER for soil and water conservation construction and
afforestation activities.

4. A statement confirming that a special account has been
established, along with the number of that account, for
deposit of P.L. 480 revenues that are to be used by INIA to
support the training and research aspects of the WARD
project.
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B. Covenants

In addition to standard general covenants, the Project Grant
Agreement will contain special covenants, which in substance will

be as follows:

1. The individuals trained under the WARD project will become
members of the staff of INIA or DGCSAFER, or their
successor institutions, upon complet.oun of training, unless
their work performance proves unsatisfactory.

2. The implementing offices of the Ministry of Rural
Development and Fisheries will maintain thorough and up to
date inventory records, documenting receipt, use, and
disposition of AlID-financed commodities.

3. The Ministry of Rural Development and Fisheries will ensure
that all commodities procured under the Food Crop Research
Project and Watershed Development Project are made
available to personnel engaged in implementing the WARD
project.

4. No funds provided under the Grant, nor goods or services
financed under the Grant shall be used in connection with
the purchase, application, transport or storage of
pesticides other than those approved by the United States
Environmental Protection Agency for the particular purpose
for which they are to be used.

5. The Ministry of Rural Development and Fisheries and project
management will make their best efforts to monitor, assess,
and mitigate any adverse environmental impacts resulting
from projec-t activities.

VI. SUMMARY OF TECHNICAL ANALYBES
A. Agronomy and Applied Research

Agricultural activities in Cape Verde are carried out under a
number of physical, climatic, and economic constraints. Most
serious among these constraints include: an extremely variable yet
characteristically 1low rainfall regime; shallow sgoils of low
organic matter and fertility; limited sources of irrication; and
steep, rocky, highly erodible slopes. Crop yields are limited by
these constraints on both rainfed and irrigated lands. Thay are
also limited by current cultural and technical cropping practices.
Evidence suggests that through proper soil and water management,
agriculture in Cape Verde can be both more productive and
sustainable.
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The central consideration in defining WARD assistance in
agriculture is to what extent research plays a role in driving
agricultural production and sustainability. Four criteria were
selected to define this role: 1) the rationale for continued
investment in agricultural research in Cape Verde; 2) the
relationship of problems and constraints in the areas of
agricultural research, extension, and natural raesources;

3) national commitment to the goals, objectives, and concepts of
promoting sustainable agriculture; and, 4) alternative areas of
investment in agriculture for the rural sector.

Continued investment in agricultural research is warranted due
to Cape Verde's unique edaphic conditions and geographic isolation.
There is subastantial potential for significant increases in crop
yield and stability. INIA has a highly educated and motivated
staff of researchers who are result-oriented and productive in
spite of logistical constraints.

The rationale for investing ia agricultural research must also
address the characteristics that research should acquire. INIA is

modest in size and should stay that way. Research, to be
efficient, must focus on priority problems from an adaptive and on-
farm research perspective. Water is the principal 1limiting

resource in agricultural production in Cape Verde, and management
of water resources is a key production factor in all agriculture in
cape Verde. INIA's capacity to conduct on-farm research in the
areas of production systems and water management is limited.

INIA's adaptive research program needs to consider other
factors of production, such as the role and management of livestock
and the intricate link between agriculturazl production and natural
resource protection and enhancement. The research-extension
linkage must also be forged in orcder o get results to farmers.
on-farm research methodology offers INIA the most efficient and
productive mcans of research.

INIA's ability to place more emphasis on on-farm research and
to invegrate disciplines to solve agricultural production problems
has yet to be proven. It has a research staff that is both young
and inexperienced, and many have suffered from a lack of senior-
level advice upon return to Cape Verde. The FCRP trained a large
number of researchers but had only one long-term U.S. agronomist to
advise returnees. Future taechnical assistance should focus on
training in research methods, guidance to research staff,
integration of technician and extension personnel into research,
and on generating appropriate and sustainable technologies.

Two isgues remain to be resolved that could not be fully
addressed in a PP-level analysis. The new institutional changes
proposed by the GOCV may have significant impact on the research-
extension link. The impact may be highly positive since research

2
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and extension will be combined under one institute, but it is too
early to assess all its implications and programs appropriate for
project assistance. To address this issue, an early evaluation and
institutional assessment has been recommended during year two of

the project.

The second issue has to deal with socio-economic factors that
influence the setting of research priorities. Systematic research
in this area is limited in Cape Verde and surprisingly little is
known about farmer concerns and constraints. Although INIA has
some institutional capability, it will need strong input from
experienced researchers in order to conduct baseline studies.
Socioeconomic technical assistance is a key component of research
under WARD.

B. 8o0il and water Conservation

Santiago Island's natural resources reflect its geology and
climate. The landscape is steep; soils are weakly developed, low
in organic matter content and often infertile. Santiago's rainy
season is short, commencing the end of August and lasting only a

few months; its climate is warm and arid. Proven groundwater
resources are limited to coastal lands and, in the interior, to
accumulated channel-bottom alluvium and springs; saltwater

intrusion is a principal constraint to groundwater development.
During drought years irrigation is limited to terrace lands near
valley mouths; irrigation of upstream areas occurs only during
times of plentiful water supply. Soil losses are high despite the
construction of many costly erosion control structures. Cropping
of steep land for annual crops is a major cause of excessive soil
loss.

Activities to conserve Cape Verde's soils predate its
independence. Many of these activities relied on erosion control
structures and reforestation, methods which continue to the present
and that were supported by the WDP. Although soil losses under WDP
were not monitored, evidence from similar soils and landscapes in
other countries suggests erosion rates in Cape Verde that mitigate
against sustainable upland farming. These rates of soil loss are
confirmed by observation: bare soils, rills, and bare channel
banks are all indicative of soil loss rates one to two orders of
magnitude in excess of soil formation rates. Hydraulic structures
of the type implemented in Cape Verde serve mainly to store coarse
sediments guch as sand and cobbles, the residue of soils. Clays
and other highly mobile particles such as organic matter and fine
silts, the principle constituents that contribute to soil
fertility, are mainly discharged with runoff into the sea.

Coarse sediments, once entered into the stream channel, often
remain resident for long periods of time. Structures provide focal
points for their accumulation and may provide some benefit for
ground-water supply. Retained behind structures, their water yield
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is the same as that of an upwardly unconfined aquifer -- less than
20 percent of reservoir volume. During years of plentiful rainfall
they may hold sufficient water to permit irrigation; during
drought years water supply is limited to seepage along the contact
zone between underlying, compact basalt and overlyinc sediments.
Yield is low and recovery slow, about 12 hours to provide minimal
water supplies for 200 to 400 people. Prorated over the life of a
typical structure, the cost of the water it provides is about
§20/m’. Desalinization plants provide water for a cost of $3 to

s6/m’.

The effect of structures to conserve upland water, that is
water infiltrated into the soil upstream of the structure and its
reservoir, appears limited. A structure's zone of control is
limited to the area defined by its sediments. Land lying beyond
this fringe remains susceptible to the various processes of goil
loss and runoff. Because erosion reduces soil depth and,
concomitantly, soil moisture raetention, water conservation over the
majority of the WDP project surface remains unimproved. In fact,
because erosion continues, water supply is worsening.

The effect of structures on ground-water recharge relates in
part to their effect on the velocity of flowing water, the nature
of the underlying rock. and the nature of the accumulated sediment.
In Ribeira Seca, the underlying basalt is dense and not suitable
for ground-water development: its rate of recharge is low.

The affect of structures, once filled with sediments, is
limited to the effect of their accumulated sedimer*s on stream
energy gradient. For low flows, velocity reductions up to about 130
percent can occur; for high flows, howaver, other factors interact
to reduce their benefit.

Rock walls widely spaced along the contour on sloping land
accumulate a limited amount of saediment. Their effectiveness is
limited to one part of the erosion process, sediment transport.
They do little to reduce erosion's other component, that of
particle detachment. By reducing the protection provided by stone
cover overlying the soil surface, stone walls may increase soil
loss from certain combinations of soil type and slope.

The social acceptance of s8oil conservation practices
implemented to date in Cape Verde appears to be low. We saw few it
any of WDP's erosion control practices baing implemented on private
land. While the WDP provided employment, its actual effect at
reducing soil losu and improving water consarvation appears to have
been low.

Taking into account the above conaiderations, it is concluded
that soil loss on Cape Verde continues at rates that mitigate
against sustainable upland agriculture. To counter this trend, it

AL
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is proposed to introduce upland cropping practices which will be
implemented by farmers on land they themselves farm. WARD's
principle is to retain soils where they evolve on upland slopes,
not their residues behind costly structures. It relies upon
improvements in extension, the development of a suitable
agricultural message, and implementation. Practicing farmers will
execute WARD's methodology because they perceive its benefits as
increased yields. WARD's eunphasis changes from soil loss to goil
productivity. 1In effect it is soil conservation through the back
door: improving agricultural productivity through simple
technology in which soil and water conservation is intrineic to the
method.

WARD's technology hinges on adjusting biomass production in
ways that provide a volume and quality adaquate to protect soil
surfaces against rainfall and erosion. This can be achieved by
changing hedgerow width, adjusting stripcrop width, modifying plant
combinations and interd -oppings, etc. Obviously, et sore critical
combination of slope, so 1 and rainfall, the theoretical need for
protective vegetative cover will leave little land available for
crop production. Monitoring of soil losses will give WARD the
means to identify this critical combination. Presumably, because
WARD's technology is conceived to inprove soil moisture storage in
ways that increase crop productivity, this point will be somawhat
high on the slope. At higher altitudes othar practices such as
sylvo-pastoralism and forestry are required.

Is WARD sustainable? This depends on its degree of accaptance
by practicing farmers, itself related to the quality of extension
provided and the benefits that farmers perceive. It also hingas on
security of access to land. At this point it !s understood that
access rights remain within families and land tenura constrajints
may in fact be benign (see Social Soundness Analysis, Annex D.4).
Careful monitoring and evaluation is esgsential to WARD's succass.
Bagsed on information accumulated for preparation of this PP, the
upland portion of WARD's activities are technically feasible.
Complate success depends on its activities, particularly research,
extension and monitoring, continuing long after LOP. It also
relies on short and long term benefits being perceived by farmers.

Numerous structures suffer hydraulic design faults that pose
risks to dowustrean irrigation developments and infrastructure;
other structures are already in a staqe of aarly collapma. WARD
will uma workfront labor to repair, upgrade and maintain these
structuras. Wherc structures provide a critical elament of
intaegrated watershed design, WARD will support their construction.
The 1level of outputs of WARD reflect the design team's best
egstimate of the number of additional structures that can be built
during the LOP that meet basic economic and tachnical feasibility
requiremants.

)
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WARD will develop potentially irrigable lands in Ribeira Seca
using workfront labor to level-terrace land and build conveyance
systems. The objective of this activity is to provide hands-on
training in correct irrigation design, and for demonstration
purposes for replication in appropriate settings throughout Cape
Verde.

C. Yorestry and Sylvo-pastoral Devolopment

In past projects, OAR/Cape Verde has prioritized tree planting
as a means in stabilizing the environment in rural zones.
Recently, the WDP planted over 3.5 million trees hoping to protect
existing engineering works in stream channels from aoxcessive
rainfall runoff and soil erosion. But although substantial numbers
of trees have been planted as part of GOCV and USAID efforts in
soil and water conservation, nuch work remains in achieving

environmaental stability. Severe soil erosion and uncontrolled
runoff continues, particularly on marginal rainfed a-rricultural
land. For this reason, careful consideration will be given to

forestry, agroforestry, and management of sylvo-pastoral arecas when
developing the WARD implementation plan.

This analysis examines four general areas portaining to
forestry and sylvo-pastoral management. The work being done by
50CV agencies and donor-funded projects is avaluated for technical
merit, tha capacity and use of human rasources, nmonitoring and
planning, and technology transfer. The goals of the analysis are
to: 1) determine the oxtent to which the DGCSAFER DSF has
assimilated tachnologies promoted by WDP, 2) estimate DSF capacity
to continue certain activities without further tachnical
assistance, 3) idontify new technical arcas needing assistance by
WARD, and 4) datermine inputs needed to complemant DGCSAFER
capabilities in target areas. Within this analysis, certain issues
are addressed such as concerns about the diversity of tree species
being planted, changing policies towards the use of workfront
labor, and the potential for cooperation or overlap with other
donor-funded projects.

Findings and conclusions reachad in this analysis will help
guide WARD's areas and nodes of implementation. Thase include:

. the type of afforestation work supported by WDP is within
the capabilities of the DSF. The DSF is also receiving
considerable support in this area from an FAO/Belgium
Porestry Project;

° tree, shrub, and grass planting for soil and water
conservation and sustainable agricultural production must
target steep rainfed cropland. DGCSAFER and donor-funded
projects have had little impact to date;



¥ARD PROJECT PAPER PAGE $3

. better research and extension support is needed to develop
and promote agroforestry and sylvo-pastoral systems
acceptable to farmers; and

. new GOCV strategies calling for decentralization and
diminishing use of labor fronts will require greater
private sector involvement in forestry-related activities.

Based on findings and conclusions from this analysis, the PP
Design Team has programmed a number of WARD activities in the
forestry sector. Past activities have been identified that were
valuable but will require further project support. Determinations
have also been made on new approaches and activities that will
become part of the WARD implementation plan. Proposed WARD
activities specific to the forestry sector are as follows:

in the production and plantation of

three million tree seedlings and the integration of planning

methodoloqies into the Forestry Division. Forestry, aaroforestry,

j- rastigating new species of trees,

shrubs, and grasses and social.i, acceptable aqrotorestry and agro-

sylvo-pastoral systems.

pastoral davelopment packages for on-farm implementation using

extension personnel to recruit farmer support and cooperation.

by study of the

potential for private sector tree seedling production, tree

planting, fuelwood harvest and marketing, fabrication of forestry
materials, and/or sales of secondary tree products.

Prograss in these areas should result in several improvements
in forestry sector activities on Santiago. The DSF will have
increased professional staff in several technical areas,
implemented better management practices, and increased mid-level
field staffing. Better cooperation will exist among DGCSAFER,
INIA, and DGER to conduct relevant research and extension. Large
numbers of treaes will be planted and significant areas of rainfed
cropland will be treated with agroforestry systems. Finally,
forestry work through unsustainable workfront labor will have
decreased through greater private sector involvenment.

D. B8ocial Boundneas

Cape Verde anjoys exceptional linguistic, ethnic, and religious
unity =-- a pluc for development efforts. But this island nation
also presents many development challenges. Literacy rates average
61% among all agricultural age groups; the demographic profile is
skewved by high emigration among adult males; and the country's
limited and eroding agricultural land base is under siege by acute
population pressure and a harsh, Sudano-Sahelian climate further
complicated by a volcanic topography.

.’\
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Currently, 53% of the populace live in rural areas where they
engage in agrosylvopastoralism, sometimes aleng with crafting or
other microenterprises like dairying. Yet under current. land-use
regimes, rarely are these endeavors productive enough to support
rural families yearround. Remittances from relatives working
abroad make up part of the shortfall. 1In addition, approximately
€0% of rural families rely on state-supported workfronts for some
or all of their annual cash income. Other rural families may
instead chose to seek their fortune in the cities, which are thus
growing at 4.4% annually.

WARD will focus its efforts on Santiago Island, which contains
51% of Cape Verde's inhabitants, 56% of its agricultural families,
57% of the country's arable land, and one of the nation's highest
population densities (173 /km?) . While stresces on thae natural
regsources on which sustainable agrosylvopastoralism depends are
thus commensurately greater on Santiago, so are the opportunities
for project impacts and benefits.

Project sites and beneficiaries have already becn doscribed in
earlier secctions. Thus other aspects of the social soundness
analyegis are summarized here. Detailed demographic, production,
and other data are available in Aanex D.4.

Producer will take saveral forms. One is as
members of community-based workfronts (CBWFs). Supported by the
Rural Assistance Program, a locality based extension assistant
system (RAP), these groups have input into the selection of CBWF
crew loaders and workers as well as the siting, scheduling, and
planning of large-scale CBWF tasks. Workers also recaeive some
training in taechnical aspects of soil and water conuservation (SWC)
measures (e.g. stonemasonry, contouring, seedling production and
care) . In addition, CBWFs and other local-levael aroups will
participate in a WARD-supported self-help program in which they
select from a menu of “mini-projects" (e.g. wella, canals
nurseries, livestock groups) that they themselves negotiate
implement, and contractually agree to administer and maintain, wit
only initial technical advice and material support from WAKD.
Equally important, producers will participate in WARD as co-
researchers and co-developers in on-farm R&D. A subgset of
producers -- the RAP personnal, who themzelves live in the project
watershed -- will also participate. Yat another form of
participation is planned, via training opportunities for both
producers and RAP personnel. Prior to all the (foregoing
activities, however, producers in the target watershed will be
polled as to local opinions, suggesticns, and priorities with
regard to project activities and approachas.

Representatives of all Cape Verdean _institutions directly
involved ‘a WARD actively participated in both PID and PP
development. They will continue to play an integral dacision-

/\\o
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making role throughout the LOP via membership in a project
Coordinating Council and a Training Committee.

Rural Cape Verdean communities display a healthy number of
social structures for cooperation and self-help, such as community-
based workfronts, savings societies, irrigation associations, and
more. Relations between landowners and their sharecroppers or
renters are reportedly benign, with access rights passed dovn
indefinitely from fathers to sons. These findings bode well for
the gsociocultural feasibility of instituting SWC and
agrosylvopastoral improvements that rely on group coordination,
such as water user networks or community nursery enterprises. The
project can readily build upon these existing "human structures."
Firat, howaver, a clearer understanding of current systeas of land,
water, and tree tenure is needed. Particularly in view of recent
attempts at agrarian reform, it is important to determine any
constraints to non-landowners' making 1long-term, large-scale,
costly, or risky investments in structures or vegetation. At
project start-up, WARD will therefore initiate a thorough study of
such issues.

Another important task to ensure the sociocultural feasibility
of WARD will be intensive training for Cape Verdean researchers and
extensionists in principles and approaches to interdisciplinary,
collaborative, and participatory on-farm Research, Development and
Extension (RD&E.) Furthermore, to ensure that on-farm activities
are logistically feasibla in terms of day-~to-day linkages between
producers and researchers, WARD will seek ways to augment the
number and type of field-level personnel, a.g. through
collaboration with IFAD personnel, recruitment of additional
extensionists or para-extensionists, model farmers, and Peace Corps
volunteers.

Egquity concerns include the 40% of rural Santiago families
headed by women, who labor unader distinct farming system
constraints, and the 76% of Santiago producers who work rainfed
lands only. Hcwever, the majority of irrigated farmers also
cultivate dryland. To avoid "shortchanging"” these groups, WARD
will pay special attention to wormen's neads and will simultaneously
explore agrosylvopastoral interventions suitable for drylanda. 1In
addition, WARD will collaborate closely with the Ribeira Seca IFAD
project -- which is focusing sxclusively on rainfed farming -- both
to avoid duplication of R&D efforts and to ensure that useful
findings for both groups are exchanged and axtended. Finally, WARD
will enphasize that new irrigated land be made ava.lable to
fanilies who currently lack access to this valuable re...rce,
rather than merely extending tho holdings of existingy irrigcted
producers.

In watershed improveaent, Lrenefits can somatimes bypase
producers in the upper reachas of the watershed -- where, however,
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proper management ideally begins. To ensure that downstream
producers are not the only cunes to benefit, WARD will also
institute technically (feasible arventions in upstreanm
communities that directly redound tu cheir benefit (e.g. spring
development, sylvopastoral improvements). Finally, based on the
study of tenurial systems noted above, WARD will take steps to
ensure that profits from project-initiated improvements are not
disproportionately captured by landowners rather than the
sharecroppers and tenants who actually work the land.

Wwith regard to gspread and sustaipability, broad and long-term

impacts from WARD can be eoxpected in numerous waywu. The
expenditure of some U.S. $7.2 million of local currency generated
through PL 480 on workfront salaries constitutes a significant
stimulus toc the rural and even the island-wide aconomy. As
workfronts are phased down and sustainable agrosylvopastoral
systems are designed and phased in, the national economy stands to
penefit from decreased welfare, increased and more diversified
production, savings or more advantageous allocation of foreign
exchange, and reduced rural-to-urban migration.

country-wide impacts should also result from: the overall
strengthening of institutions and their personnel in
environmentally sound and sistainable agricultural research,
devaelopment, and extension (RD&GE); improved coordination among
these institutions; a model of participatory, on-farm RD&E that can
be applied throughout Cape Verde; new technologies and practices
that are of potential use alsewhere in the nation; and fresh
insights and data from tenurial research and experiments with
different owner/user access rights that could be of immediate value
to policy makers as they move forward with what is, in effect,
integrated environnental law.

The social and economic value of restoring and sustaining a
nation's land, water, and forestry resources for both present and
future generations is inestimable. LLikewise for devising and
digsseminating more participatory and democratic forms of
development. In the long run, these less readily quantifiable
impacts could constitute WARD's most important and lasting
contribution.

E. Instituticnel

Tha GOCV has a relatively well-developed institutional
capability to support the objectives of the WARD project, partly
due to institution building components in AID funded predecessor
projects (WDP and FCRP). Deficiencies in professional staff and
equipment have been noted in the analysis and programmed for
correction in the PP Training Plan, the scheduling of Technical
Assistance and in the Procurement Plan.
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The anticipated reorganization of the GOCV may require
adjustments in WARD project management. The institutional analysis
reflects current GOCV thinking about how the agriculture sector
organization will be changed, but final decisions have not yet been
made. A major priority of the new government is to reduce
government expenditures. It intends to organize some functions
into semi-autonomous institutes which will in theory become self-
sufficient in the future. This will nrobably affect agricultural
regsearch, extension and conservation of soil and water ~ major
concerns of WARD. A project evaluation has been scheduled early in
project life to determine how the institutional changaes will affect
WARD management and activities.

GOCV rackons that the new institutional structure will provide
additional incaentives for trainees to return and for employegcs to
remain on their jobs because of more competitive salaries under the
new system.

A Coordinating Council, chaired by the Minister of Rural
Development and composed of GOCV (INIA, DGCSAFER, DGER), USAID and
project management, is proposed to provide policy guidance and to
coordinata the project. The Coordinating Council will also provide
a forum for cooperation with other donors, particularly IFAD. The
suggested composition of the Coordinating Council, before and after
reorganization, is shown in Annex D.5.

Y. Prinancial and Econonic

The financial costs of WARD are those shown in the proposed
budget (see VII, Cost Estimate and Financial Plan), $9,000,000 from
the U.S. Government and 59,443,000 from the Government of Cape
Verda. Moat of the GOCV contribution will be generated from the
sale of PL 480 Title II commodities under a PVO-managed Title II
monetization program. These monies will be axpended over a period
of seven years but many of the benefits from the project should
continue up to 25 years.

The major financial benefits from the WARD project are assumed
to be:

. Additional Irrigatecd Land =~ Potential exists for tha
addition of 300 hectares of irrigated cropland on Santiago.
Project interventions island-wide will regsult in the
addition of up to 50 additional heoctares of irrigated land,
including 8-10 on the target watershead.

L Increasas in Agricultural Production - Tha project will
result in increases in production from irrigated land,
rainfed land and livestock, primarily through increases in
yield per unit of land or livestock unit.
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° Fuelwood - Tree planting during project life will result in
increased supplies of fuelwood.

Analysis of the financial costs and returns of the WALD project
indicate that the benefits far outweigh the costs. Even when the
time value of money is considared, the project is "profitable."
The Internal Ratae of Returr. is calculated at ten percent over a

twenty-five year period.

The question of "real" costs and benefits and to whom the
benefits accrue (economic analysis) is more difficult. Although
the benaficiaries have been identified (Section IV.D and Annex D.4)
and some of tha benefits they will receive are known, the social
and opportunity costs and the shadow prices necessary for
social/economic analyais could only be obtained after additional
studies which are outside the zr:opa of this design process. It is
fairly sa e Lo say, however, that the stream of cconomic banefits
and costs would yield an acccptable rate of return.

G. Environmental

Portions of the WARD project funded under GOCV-owned PL 480
local currancy ganarations do not fall undar the AID environmental

procedures recomnended by the requlatior 22CFR216. it is
recommended, howaever, that an Environmental follow "'p be undertaken
for some of the activities planned in the project. Those

activities which could have adversae affects on the ce¢nvironment in
addition to the pnsitive ones thaey areo designed for are: darning
for water r tantion, irrigation and land leveling. This would be
in the form of a monitoring system that thoroughly and continuously
assesses environmental changes related to project activities. The
reuason to set up a monitoring system from the very beginning of
project implementation is to guarantee the safety and gecurity of
the farmers. A failure of a dam, water borne discase development
or soil salinization could lead to the reverso of what was expected
from the WARD project and cause more problems to the farmers than
before.

Agroforeatry and sylvopastoral development are recommended for
categorical exclusion under 21uv.2(c)(2)(ii1) for the atudy
component; under 216.2(c)(2)(ii) for the tachnology packages
development; and under 216.2(c)(2) (i) for the oxtension and
training component.

The institution building and reform assiatance to DGCSAFER and
INIA component of the project is recommended for cateqgorical
exclusion under 22CFR216.2(c)(2) (xiv). Tha technical! assistance
componunt of the program is recommended for catigorical exclusion
pursuant to 22CFR216.2(c) (2) (i) since it is managamant, monitoring,
planning, .nd advising; and suitable environmental nensitization
can be included in the job descriptions of the advisors. Technical

(bD



WARD PROJECT PAPER PAGE 61

agsistance is needed for research, training, design, studies,
extension services, logistical Support, comrodity procurement,
analyses, and monitoring of tha conditions precedent of Jlocal

awarenuss campaigns.

The training component is recommended for categorical exclusion
under 22CFR216.2(c)(2)(i), but offers a unique opportunity to
result in a positive environmental influence. Environmental
sensitization training can be designed into training programs and
be provided to researchers, extensionists, workers, and farmers, at
all lovels of the government including the education system,

The applied research component for agriculture and forestry is
recommended for categorical exclugion under 216.2(c) (1) (iii) or
216.2(c) (2) (1i1) because tha exparizuents will be in limited scope,
confired to small areas, carefully controlled, and efficiently
monitored.

The commodity import program is recommended for categorical
axclusion under 22CFR216.2(c) (2) (xii). The importation of a
limited numbar of vehiclaa, spare parts, office aequipment, notor
pumps, computaeart and other commoditieg are not foraseen to have
significant impact upon the environment, Howaver, effects of motor
pumps on water table sbuuld be carefully monitored to praven* any
unforeseaable risk in losg of agricultural lands through salt
intrusion.

Thae titlas II “food assigtance portion of this project is
racommendaed for <ategorical exclusion under 22CFR216.2(c) (2) (xi) .
The local currency account generated from the sales of thesa food
commodities lias outside tha purviev of the Requlation 16. It is
these monies which will finance Wovkfront work programs in the
watersheds.

Whila not currently contemplated, if the commodity imports
include pesticides they will be aubject to raview pursuant to
22CFR216.3(b) and will require clearancae befora importation and

u.i. A cov of proisct finds or
*mwmwmmw-
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VII. COS8ST ESTIMATES AND FINANCIAL PLAN

A. Cost Estimate

(US § 000)
Project Elument AID GOCV BL_480 Iotal
X Lc EX LS Lc
Technical Assist. 4,822 4,822
Training 1,244 445 1,689
Commodities 1,015 1,015
Operating Expenses 100 289 750 1,139
Evaluation 250 250
Audit 125 125
Project Management 50 255 305
Workfront Payments 7,248 ;,248
GOCV Personnel 580 580
In-Xind contribution 820 820
Contingency 6§94 136 850

TOTAL 8,300 700 1,400 8,442 18,843



B. B8chedule of Annual Expenditures

A schedule of annual expenditures is shown on the following
page.

The $752,000 budgeted for commodities does not include the
$300,000 in spare parts to be imported unde&r WDP in 1992.

Only one million dollars of monetized PL 480 Title II local
currency generations was allotted for workfront payments under WARD
in year one of the project because it is assumed that the existing
funding mechanisms under the FY 1991 Section 416(b) program will
finance the ongoing WDP progranm for rural construction and forestry
at least during the first half of 1992.

C. 8chedule of Annual Obligations

It is planned for DFA funds to be obligated to the WARD
project according to the following schedule:

Eigcal Year USS Obligationa
1991 $1,800,000
1992 1,800,000
1993 1,800,000
1994 1,800,000
1995 1,800,000

Each obligation will require the approval of REDSO/WCA. All
funds will be administratively controlled by REDSO/WAAC in Abidjan.
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ANNEX A

FR
M APP RESEARCH 1
Narratiy ively verifi Meang of verification Agsymptiony
Indicatory

Goal: To increase
sustainable agricultural
production in Cape Verde
and, concomitantly,
increase incomes to
producers.

-incresse in farmland under-Farmer surveys in target
sustainable prectices watershed

-decreass in soil erosion -Messurement of runoff
-increase in income from

sustainable agriculture

-NO severe drought that
would discourage farmer
risk-taking.

*Continued food aid.

Purposes:

1) Strengthen the capacity
of DGCSAFER to conduct SWC
activities, including

afforestation programs, but-Decreased relizsnce on
with incressed esphssis on:

improved structury design,
selection of construction
sites, and deveiopment of
siternative implementation
spprosches that rely less
on traditional public
employment schemes.

2) Strengthen the cepecity
of the National
Agriculturel Resesrch
Institute in on-farm

End of Proiect Status:

*Marked improvemant in <Project evaluations
design and selection of SWC-INIA recorde
structures built/rehabbed. -OGCSAFER records
-Existence of longe!
research plans

term
traditioral workfront
srrangements for further
construction/saintenance of
SWC structures.

-Increased quantity and
usefulnesy of INIA research
Incressed percentage of
SWC reseerch undertaken in

research, cropping sys"ema/the fleld.

water sanagement ressurch,
ond eveluation/mor coring
in bio-physical 'nd
socioeconamic ¢ neres.

3) Reinforce .oordination
emong COCY institutions in
srees of natursl resource
ond agricultural
developmant, and in
particular enhance the
Linkage Detween rescarch
ond extengion,

utouts

1) Isplementation of
impruved wpland ferming
methods,

2) Oesign and conatruction

-On-going systems to
monitor performence of SWC
structures.

-longer term resesrch
menagement plans developed.
-teguler collaborstive
exercises undertaken by
research and axtension
staffe,

“!W!B&. of me“
)1, 8. 'n Ribeirs *Project evaluations.

Sece under improved upland -Contractor reports.,
fsrming methods (s.g. <INIA records,
hedgeg ow sgroforestry, *DGCSAFER records,
sgroforastry stipcropring,

contour tillage, seeding to

optimel densities),

2) Approximstely:

“GOCY will continue to
foster sppropriste natural
resource conservation
policies.

*Other donors will continue
to support relsted
agricultursl snd
egroforestry development
sctivitier.

-GOCVY will conttnue to fund
INIA and DGCSAFER gt
apprnpriate leavels,
<Con.inued stability in
staffing at [NIA and
OGCSAFER.

*Trainees return to thetr
GOCY sgencies,

Commodities arrive on
time,

-Morkfrort workers are paid
prosptly,

Absence of severe drought
conditions.



+ 330 tributsry cheinel
structures.,

- 2% main channel
structures.

+ Rehabil itation of 40
principsl structures.

of water and soil
congervation structures,

3) Demonetration
development of (rrigable
londs.

3) Development of 9 ha. cf
irrigated land for
demongtration purposes.

&) Tree planting in each
sub-watershed, including
30,000 fruit trees.

4) Reforestetion of
envirormentslly fregile
{anos .

§) 20 varreties tasted, and
$) Introduction end testingplianting of alternat:ve
ol tres, shrub, end forage varieties to Progogig
species, iflorp ond ACpCig
hotoasericep resches 70X,

4) This corresponds to
output #, ond will I1ncludie

6) Introduxction of 6 demonstration sites.

sgroforestry and on

croplend snd sylvo-pestorai’l) & short courses provided

rengeiond. for INIA steff, snd 11 oOn-
farm trisais corducted.

7) Developmont of appiied

reseerch cegacity at INIA

in areas of cropping

systoms, water mansgement,

and varietal {mprovements 8) lsgproved performence in

waing on-ferm methodology. setting resserch
priorities, streamiining

8) lmproved ressarch nanagement processes, and

pisnning and administrationdeveloping propoesls,

at INIA,
9) lmproved satension
information, bssed on
sdeptive resesrch developsd
od in une.

9) lmproved technology

trarmfor through

strengthenad reseerch-

extansion |inkeges.
10) monitoring system
focussing on ¢ S topice
18 on-going.

10) Development of $WC
sonitoring and eveluation
systems,

11) 3 INIA/DCCSATER staf!
trained to techelor's level
o] three to meaters level,
30 steft troined in country
in technicel/estersion

11) leproved technical
copecity of DCCTAFER arad

INIA in SMC sctivities, shitts,

Loeta berad af £ffort

DFA;

1) Technicetl Aesfstarxe 4,822,000 +Contrector reports.
‘Preject implementstion

2) tratning 1,244,000 roports,
+QEDBO/WAAL recoros.

3) Commodities 1,013,000

&) Opereticrmi erperess 189,000

3) Cveluation and eudit 37,000

4) Project maregenen ( 309, 000

7) contingercy 830,000

‘Buiteble U.§, persarvel
with {anguege shitis con be
recruited on schedule,
-Prnut ARNS § emen t
structuwe furctions
effectively,

P.L. 480 food delivered 8
sthoduled.



GOCV(P.L. 480):

1) SMC construction end
afforestation

2) In-country training

3) Ressarch, exterwion and
training support

GOCv:
1) Persorvei

2) In-kind (office spece,
etc,)

7,248,000

£43,000
730,000

580,000
420,000

Nots: the EOPS indicetors
uill be revised ord
quentified by the Mission
sfter the first yesr of the
project, following baseline
andiysis to be done by the
recipiont snd the GOCY.



ATTACHMENT 1 TO ANNEX A

v
(US $ 000)
Gocv

Project Element A.LD.  GQCV  PL 480 Total
Tech. Assistance 4,822 4,822
Training 1,258 445 1,689
Commodiries 1,015 1,018
Project Admin. 339 750 1,139
Housing Rehabd. S0 50
Evaluation 225 225
Audit 150 150
Project Management 305 3o0s
wWorkfront Payments 7,248 7,248
GCCY Personnel $80 580
In-kine Zontribution 820 820
Cecntingency 850 850'
TOTAL 9,000 1,400 B,44) 18,84)
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~a 3npver~mpm* c¢ Cace verze 1% 1n %"~ [£-27e3t Cf revis.rg

.a” 10LS lamd use a~z forestry Codes d4-c-ilcat.e tZ t-e e~t:ire
country. The desigr team evamined t-e potert:al sigri¢i1carce of
the proocsed revisions, anc conclutez tnat ~z-e Of these
revisions ara essent:al for Project i1mplementation nor éor tre
acrieveme~t 0f tre project goal anrg purposes. Nonetheless, tre
Frciect may provide limitec technical assistance to the
Government of Cape Verde 1n further development of lang use and
forestry cooes,

Cornclusyion

It 18 concluded that the requirements Of 611 (a) have been met,.

@



Certi1fication under Section c.. e}
~é ¢np Fore,on Asg)stance &7t ¢ 1°ci, 3% a7e"jed

Luche, the principal oéé,cer of toe Agerzy ¢o~
Ce.elocpme~t 1n Cage “ver—e, "a-e cdetermioog trnal

ang n.uman

cital qgrods

I, Trcras C.
Inter~natizral
Cape verce has the capability 1n bot® é1~ancial
rescurces to maintaln anc eflectively utlilie the
ard services provided by the Waters™eo and coiled Research
Project (6355-0017), The project will 4urg tecnnical assistance,
traiming, and ccmmciities for on~tarm ard acastive research N
sustainable agriculture, anc constructicn cf w~watershed mananement
works fundec by the Government ot Cape Vergoe with local currency
generated through a P.L. agn program. Basec or knowledye of the
angd past erperience with vw:m:lar preciec-ts 1n Cape Verde,

Country
1t 1s my lucgemert tnat Cape Verade ca~ sustaln tre project.
accordingly, | certify that, based =7 7y professional Jurgerment,

Cape verde mas the financial ancd hurarn rescurces o esiectively
maintain and utilize the project Outputs.

ﬁzasz-' ([) f/ <

.I.D. Fe"'eSEPtA Lve
uUsSAlD/Cape veroe
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Annex D.1.
AGRONOMY AND APPLIED RESEARCH ANMNALYSIS
WATERSHED AND APPLIED RESEARCH DEVELOPMENT PROJECT
I. INTRODUCTION
The analysis presented here attenpts to rationally determine

appropriate agronomic objectives for the proposed Watershed and
Agricultural Research Project (655-0017), hereafter referred to as

WARD. The AID/Washington and REDSO/WCA approved Project
Implenentation Document (PID) is used as a point of departure for
evaluating needs for WARD. However, since several important

changes have occurred since conception of the PID (e.qg. - a change
in the cape Verdean leadership, anticipated changes in food aid
programming, etc.), project objectives are evaluated to determine
if asgumptions and priorities remain valid.

Agricultural activities in Cape Verde are carried out under a
number of physical, climatic, and economic constraints. Most
serious among these include: an extremely variable and low rainfall
regime; shallow goils of low organic matter, fertility, and cation
exchange capacity; limited water resources; and steep, rocky,
highly erodible slopes. Other factors - an island economy with
limited market infrastructure and export opportunities, farmer
preferences for particular crops and cultural practices, and
limited use of agricultural inputs - add to agricultural production
problems in Cape Verde. As a result, crop yields are generally
low, on both rainfed and irrigated lands, compared with those
demonstratad through proper soil, water, and crop management.

Increasing agricultural productivity in Cape Verde will
require focused attention on constraints and promotion of
sustainable cropping practices. Promoting water and soil
management practices, along with insuring a supply of appropriate
crop varieties, are key to successful nqvemant towards the goal of
sustainable agricultural production.

WARD proposes to focus on fundamentals of sustainable
agricultural production in Cape Verde: stabilization of soil,
efficient use of water resources, and adaptive, on-farm research.
It will enhance Cape Verde's institutional capacity to manage
resources through the supply of technical assistance, training, and
equipment to the National Inastitute of Agrarian Research (INIA),
the Soil/Water Conservation Service (DGCSAFER), and the National
Extension Service (DGER).

Agricultural research is t» bs supported in the areas of on-
farm research, cropping systems and water management research,
monitoring and evaluation, and resaarch management. WARD proposas
to build upon past achievements of agricultural research in Cape

AGR - 1



Verde, move towards a more integrated approach to resource
conservation, and make the best use of scarce financial, human, and

physical resources.

In examining the mix of project activities and inputs that
would address the projects agronomic objectives, the following
criteria have been used:

1. The rationale for continued investmant in agricultural
research in Cape Verde. - Is there sufficient
justification for using agricultural research as a means
for increasing agricultural productivity?;

2. Tho rolationobip of probleus and constraints in the areas
of auogqricultural rescarch, eo¢xtension, and natural
rasources. - Is the combining of agricultural iresearch
and resource conservation a 1logical and necessary
precondition for agricultural surtainability in Cape
Verde?

3. Neational commitmont to the goals, objoectives, and
concepts of promoting sustainable agriculture as
envisioned through project activitico. - Is the
institutional and political climate in Cape Verde
conducive to full support of the WARD effort?

4. Alternative arcas of invostment imn agriculture for the
rural sector. - Should USAID be putting its money
somewiiere elseo?

samination of these criteria will form the basis for
recommendations for project inputs, outputs, level of assistance,
and institutiocnal objectives.

II. AGRICULTURE IN CAPE VERDE: A brief overview.

All agriculture in Cape Verde, including irrigated, is
seriously limited by the lack of an abundant water supply. There
are two principle seasons: the rainy season (from July to October)
and the dry season (from November to June). Precipitation varies
from less than 250 mm near coastal areas to more than 1400 mm on
the upper ridges. Average rainfall data can be misleading,
however, since spatial and temporal variations are large. Drought
conditions aeither caused by low or poorly distributed rainfall is
not uncommon.

A. Painfed Agriculture

Rainfed farming is practiced on hillsides and ridgetops
throughout the islands. On rainfed slopes, farmers plant a corn
and bean intercrop. This cropping pattern accounts for more than
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80% of all rainfed cropping. The most common local corn varieties
used are Fogo and Maio. Farmers generally plant several different
bean varieties in the same field, including common bean, cowpea,
pigeon pea, dolichos, and lima beans. Although crop patterns vary
slightly within the rainfed zone, most fields on slopes less than
50% are intercropped. The total estimated area cropped under
rainfed conditions, by island, is given in Table 1.

The balance of rainfed cropping (approximately 20% of the
total) is on hillside planting of pigeon pea and small areas of
higher average razinfall where it is possible to practice a more
varied agriculture. Occasionally, farmers rotate the corn-bean
crop with plantings of sweet potato or peanuts. A socio-economic
survey conducted on Santiago Island revealed that 22% of farmers
currently produce pigeon peas (IFAD 1990). They are predominantly
planted on the steepsst siopes (50% and greater) at & spacing of
about one meter (a spacing too wide to control erosion).

The traditional rainfed cropping cycle starts in late June or
early July when farmers clear fields in anticipation of upconing
rains. All crop residue from the previous years growth is removed
at this time, thus exposing large areas of soil and increasing
surface runoff and erosion. Some farmers sow seed prior to the
onset of rains, which generally start in mid-July. Others wait
until after the first soaking rain and then immediately plant on
pre-prepared fields.

Traditionally, four maize seeds are plantad with a mixtura of
bean seeds in each hole. Seeds of traditional varieties are
usually stored in containers from previous harvests and used for
planting. There i3 periodic exchange of seed among farmeres and
even among islands. Few if any commercial chemical or organic
fertilizers are used on rainfed fields, although there is some
household livestock fertilizer available. Weeding is by hand with
long-handled hoes beginning several weeks after planting (if there
has been sufficient rain for germination). Weeding steep slopes
requires short periods of intensive iabor, usually 2-3 weeks after
germination.

Yield estimates for rainfed crops vary depending on source.
Even in 'good' rainfall years, hoewever, yields are extremely low.
Ministry of Rural Development and Fisheries (MDRP) survey data for
rainfed crop yiulds, 1987-1989, is given in Table 2. Corn yields
averaged from 273 kg/ha in 1989 (a poor rainfall year) to 608 kg/ha
in 1987 (an 'average' rainfall year). Common bean and Congo bean
production vas insignificant during 1989, yet in a more normal year
Congo bean yields averaged the same as corn. Yields vary greatly
year to year and throughout the islands within years depending on
available moisture, soil quality, cropping practice, and other
factors. The following table illustrates the wide variability in
corn yields on Santiago.
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Corn Yields (kg/ha)
Zone (mm rainfall) Hi Med Lo
Humid (>600) 1362 375 250
Sub-Humid (400-600) 1334 300 200
Semi-Arid (<400) 1101 250 140

In the humid zone, land is steeper and production L .tential is
masked by land quality. On flat to gentle slopes, average yields
are respectable even with currant cropping practices. Most land
with these characteristics is not used for bean/corn intercropping.
while many recognize the hazards of rainfed intercropping on
steeper slopes, few technological alternatives have baen tested or
proposed to farmers as a production option in order to increase
yields. Cropping systems research that tests alternatives to
present cultivation techniques could have a large impact on yields,
while at the same time addressing sustainability issues in rainfed
crop production.

B. Irrigatod Agriculture

Irrigated agriculture comprises a small percentage of total
cultivated land in cCape Verde but accounts for a substantial
portion of total agricultural production. Table 1 gives the area
of irrigated iand by crop for each of the eight islands on which it
is significant. Santiago and Santo Antédo together account for 2498
of the 2907 (86%) hectares classified as irrigated. An estimated
30% of farm families on Santiago have some access to irrigated land
with 0.1 hectare being the average plot size. It is important to
note that irrigated land includes all areas wherc some supplemental
water is available for cropping at some point in the cropping
cycle, and even includes small areas behind retaining walls and
other structures that have higher moisture retentic- than on
surrounding areas. The broad classificaticons of irri. .ole land
include:

o land with relatively abundant water, a mechanical means

for water pumping, and a delivery system (usually plastic
hosing) ;

° partially irrigated land with restricted quantities of

and access to water, often irrigated from small canals
with water controlled by the Junta de Recursos Hidricos
(a governmantal water resources department) or by hand
from shallow, often intermittent wells;
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o land upslope or adjacent to SWC structures (check dams,

retention walls) with alluvial soils that retain higher
moisture levals during the cropping season.

The majority of irrigated land is severely limited by water
availability, and year-to-year variations in irrigated hectares
results from fluctuations in ground water availability. Fully
irrigated land accounts for less than 5% of total irrigated land.
Water is usually pumped from tube wells and farmers have a wide
choice of crops, including banana, peppers, onions, tomatoes,
cabbage, and sweet potatoegs. With adequate water and crop
selection, farmers can crop two or even three cycles pe. year.

Rural surveys indicate that approximately 70% of farm families
on Santiago have no avcess to irrigated agriculture (FPinan 1989).
Of the 30% that do, 93% have highly restricted use of government-
controlled well water and springs. Often, these sources dry up
soon after the cropping season ends. Thug, the majority of
irrigated farmers are still dependent on the vagaries of rainfall.

Water which is used for partially irrigated fields is derived
from either 1) hand-dug wells (pocos) which tap shallow aquifers in
or adjacent to ribeira bottoms, 2) natural springs located within
watersheds, or 3) small, temporary water ponding during the rainy
season. Periods of moderate to prolonged drought have serious
impact on water availability from ghallow wells and springs and,
despite supplemental irrigation, yields are highly variable due to
periodic moisture stress. Crops grown on partially-irrigated
fields tend to be those which can tnlerate higher levels of
moisture stress, such as potato, sweet potato, squash, cassava, and
sugar cane, Some farmers are able to grow one high-value crop
during the rainy season and, if rains are adequate, have enough
water during the dry season to grow a more drought-tolerant crop.

Areas associated with SWC structures, such as alluvial soils
behind check dams, constitute the third type of irrigated land in
Cape Verdae. They are irrigated only in the sense that soil
moisture levels stay higher for longer periods of time compared to
uplund soils. Seventeen percent of farm families on Santiago farm
some land of this type. Crops grown under these conditions include
cagsava, sweet potato, sguash, and irish potato in addition to corn
and beans.

Irrigation Hanagement

Water is the principal 1l.miting resource in agricultural
production in Cape Verde, and water management is a key component
of irrigated agricultural production. Most farmers on partially
irrigated land have access to water on a set rotation schedule,
managed and enforced by the JRH. Each government-subsidized well
has a network ¢” farmers receiving water. The timing and quantity
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of water is fixed by the Junta and varies widely due to
fluctuations in water level at the source well. Irrigation
intervals are rarely predictabie and can stretch as long as six
weeks during the dry season. Production parameters, such as soil
type, croppin; pattern, or plant growth stage are usually not
concidered in developing irrigation schedules. For farmers with
access to spring water, the situation is less clear and varies
depending upon location.

Crop beds are prepared in various sizes and configurations
depending upon species planted, amount of available land, and
season of growth. qumors normally prepare level basins, up to
approximately i2-15 m in size, and flood irrigate when water is
available. The land-watar-plant density mix doas not appear to be
based on such factors as soil type, season of growth, or water
availability. Cassava and potato are raised on bads, with ridges
widely spaced from 2-5 meters in length. Farmers try to fill the
basins completely during each irrigation, probably because they are
never sure of when they will again receive watar.

Irrigation management on Santiago does not reflect the
scarcity of water as a commodity in agricultural production. The
consequences of this are reflected in genrally low yields and
unsustainable approaches to uscing water resources. Increasing
water-use efficiency, balancing the crop mix to reflect water
availability, and adjusting other farm practices will have a
dramatic impact on irrigated agriculture productivity. In some
areas, irrigated land could ks increased as a rasult of increased
water use efficiency.

c. The Role of Livestock in Agricultural Production

The ownership of livezctock, including cattle, goats, pigs,
poultry, and some sheep, is an important component of production
systems in Cape Verde. In general, livaestock production can be
divided into two major sectors: family livastock in the rainfed
areas and sylvo-pastoral production on arid and semi-arid
rangelands.

Farmers throughout the islands use livestock as a means of
wealth, income and savings. Past surveys revealed that livestock
production accounts for as much as 30% of total family income,
putting it at par with labor income from workfronts (estimated at
30%) and double that for rainfed farming (16%). This is despite
the fact that per capita animal numbers are low (0.66 goats and
0.01 cattla. IFAD 1990) and stocking rates are low (0.13 tropical
animal unit per hactare).

over 70% of farmers own qgoats, which are the predominant

livestock species on the islands. Due to their hardiness and
adaptability tc arid conditions, and preference for a large number
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of forages, goats are highly suitable to Cape Verde's conditions.
But management of livestock has received little attention, and
minimal animal husbandry extension has been available to farmers.
CDP has performed some work on animal health in rural areas, but
does not have responsibility or means for general livestock
management. Given the role of livestock in houseéhold income
generation, social structure and security, and their suitability to
arid and semi-arid rangelands (especially in arcas recciving less
than 300 mm of rainfall), more emphasis on livestock research and

extension should be made available.

D. Export Adxiculture

Capa Verde has produced limited crops for axport markets.
During the nid--1960s, banana exports from Santiago, Sdo Antao, and
Sdo Nicolau were significant. The state-run irrigated farm in
Santa Cruz (Santiago) still exports bananas to Portugal. However,
total exports have declined as other countries vie for the sams«
markets. Cape Verde bananas have poor shipping quality, often
arriving in Portugal as sub-standard produce. Their zcceptability
on other foreign markets would be minimal. Some coffee bean
production is supported by Portugal. Beans resistent to a coffee
rmst are produced on Santiago and then shipped to Lisbon.

Given the inefficiencies asgociated wizh irrigated
agriculture, the relatively small amount of land under irrigated
production, and the need to service local narkets, it does not
appear advantageous at this time to invest scarce project funds
into supporting export production. Prices for irrigated crops are
attractive in Capoe Verde, and the value of irrigated land is
extremely high. Satisfying local demand is a reasonable near-tern
goal. WARD can, howaever, improve export potential in Cape Verde by
improving water-use efficiency, crop mix, and other cultural
practices which will increase crop productivity. Until then, it is
doubtful that farmers can overcome constraints such as inferior
product quality, high transportation costs, and uncertain
transportation scheduling.

E. Tachnology Transfer

During thu Food Crop Research Project, the purpose of U.S.
assistance was to increase INIA's institutional capacity to conduct
applied research on a variety of food crops, both irrigated and
rainfed. The project astopped short of proposing to bridge the
technology trannfer gap between agricultural research and
extension. This was justified on the grounds that there was not a
viable extension service with which to work early on in the
project. The WARD project begins under different conditions.

® A national extension service (DGER) was created in 1985,
under the direction of the Ministry of Rural Development
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and Fisheries. It was supported, in part, by Belgium,
FAO, and the Netherlands.

L J DGZR has trained extensionists on Santiago, four of which
are working in Ribeira Seca.

o Training facilities arae available at Sdo Jorge for

extension personnel, and several agents have recently
completed two-year coursework.

o The DGER recognizes that ccoparation among research,

ext~nsion, and othar GOCV agencies is essential and is
eager to participate in on-farm trials, demonstrations,
and other aspects of technolegy transfer.

® The research--extension link can be partially addressed

through joint programming in on-farm trials and other
activities of research.

The extension sorvice is young and under-trained, and it would
be unr2alistic for WARD to propose a rajor investment in extension.
It would, however, be advantagesus to train some extension workers
to work in the targe: watershed, to participate in on-farm trials
with INIA, and to perform eoxtension-lavel services in surrounding
sub-watersheds as part of their normal extension functions.

I1I. AJRICULTURAL RESEARCH IM CAPRE VERDR
A. INIA Rouoarch Programs and Strategy

INIA was founded in 1978 (then called the Center for Agrarian
Studiesn) on the =site of a former colonial experinment
station/bozrding scrool. The station, located in Ribeira Seca at
S&o0 Jorge dos Orgaos, comprises 52 hectares and is 2% Kkilometers
from Praja. INIA is a semi-autonomous orqanization currently under
the MDRP. Under the new government organization, it will be placed
in the Institute of Rural Development along with the National
Extension Service (DGER) and other agencies.

Research Priorities

INIA's resecarch programming and priorities are defined under
the Third National Davelopment Plan elaborated in 1989. To date,
this document has not been significantly amended and is still the
strategy under which INIA carries out its research mzandate.

INIA's research program focuses on the following areas:

o improving the utilization of Cape Verde's soil and water
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resources and promoting their preservation and
regulation;

intensifying irrigated and rainfed crop production to

encourage food self-sufficiency in locally grown crops
(with the exception of grains);

reinforcing livestock activities;

increasing technica scientific and professional
capabilities of reseacch and technical staff;

maintaining and protecting the natural physical
environment; and

accelaerating a dialogue with rural populations.

INIA's research strategy for addresasing these needs is as

follows:

promoting sustainable product!n systems based on 1) the

measuremant of physical, chenical, biological, and socio-
aconomic elemonts of the resource base, 2) the awareness
of thao deturminants of stability and degradation (e.y. -
soil erosion), and 3) the efficient design of resource
manageme'it systems.

intensifying agricultural production through the use of

locally adapted species and determining appropriate
cultural and cropping systems management practices for
achieving higher productivity par unit of land and water;

developing improved storage, marketing, and "se of
agricultural products;

developing production alternatives on marginal cropping
lands;

incrsasing livestock productivity and animal products
quality through batter animal health and nutrition.

improving traditional irrigation systems and introducing
more efficiont water delivery systems; and

establishing socioecononic baselina data and periodic
benchmarks for rural Cape Verde.
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Related to INIA's goals and strategy is a stated commitment
for further development opf human resources through ¢training,
saiary incentives, and career motivation. The need for
collaborative research, not only among INIA and other Cape Verde
personnel, but with International Agricultural Research Centers
(IARC's), African national research centers, and U.S. universities

is also recognized.

INIA is a small institution with a limited capability to
conduct a broad-based research program. Strategies listed above
are all important priorities on the national agenda for
agriculture. However, some sustainable level of research
progranming, infrastructure, and Zunding to support a modest level
of research must be arrived at in the near future. To date, no
gerious affort has been nade to match national priorities with

available and foreseeable resources. The nawly installed
governnent appears amenable to streamlining services and focusing
only on the highest priorities. Planned realignment of

institutions to make them more autonomous and more professional in
terms of hiring and dismissing staff is encouraging.

WARD technical assistance should address INIA management needs
early in implementation and help program for decrecased assistance
during the latter years of the project. This weaning process will
allow an orderly turnover to INIA of TA responsibilities and help
avoid shock waves that sudden departure of staff and funds often
causes.

organjizational Structura

INIA's organizational structure is detailed in Figure 1. The
institute is led by a President (currently Antonio Sabino) and a
Director of Research (Carlos Silva).

A Coordinating Council, overseen by the Minister of Rural
Development, insures a dialog among the various ministerial
departments in matters concerning policy and programming of
technical and scientific activities. The Council reviews and
approves INIA's research objectives, budget, and annual reports.
It meats twice annually, once in January to approve the budget and
again mid-year to review annual reports.

The Scientific Council is composed of the INIA president,
research director, training diraector, and department heads. It
frequently invites research staff to attend meetings, but does not
grant them voting rights. This Council reviews internal problems
of coordination, work plans, training plans, etc. Each researcher
outlines her/his research program. These are passed to the
Director of Research who, after consultation, approves them or
makes recommendations.

Ingtitutional Resources
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Physical - INIA has a complex of offices at Sdo Jorge,
including a main building with individual offices for research
staff, auxiilary office space, a soils and water analysis
laboratory, a biological pest management facility, garage,
cafeteria, and houses for several staff and expatriate researchers.
INIA does not suffer from a lack of physical infrastructure,
although its program of maintenance is not rigorous. There is a
shortage of vehicles for research and support staff. Eight of ten
vehicles are in running condition. Spare parts should be made
available and additional forms of transportation ordered under the
new project.' The resident mechanic keeps vehicles in good working
order despite a serious shortage of spare parts.

Financial - INIA's financial resources are derived from the
GOCV general budget and from donor financing. The following is a
1989 breakdown of these resources (in USD 000):

Source Amount Percent
Gocv 653 28.9
DONORS 1,610 71.1
TOTAL 2,263 100.0

External donor inputs include equipment and supplies, direct
gupport to research, salaries of expatriate technical staff, etc.
GOCV financing is divided into two parts: 45 percent (298) goes to
operations and staff salaries, and 55 percent (355) as counterpart
funds to donor financed projects (which includes salaries of
technicians, drivers, field workers, etc.). Government support to
INIA in 1990 anmounted to 2.25 percent of GDP attributed to
agriculture. The GOCV commitment to funding INIA appears solid.
Under FCRP, tha GOCV contributions to research increased 169%
between 1988 ancd 1990, and another 10% increase was anticipated for

1991.

Human - INIA has a staff of 46 employees: a cadre of 22 well-
trained resecarchers, many of whom have received some education in
the U.S.; 17 mid-level technicians; and 7 administrative workers.
In addition, there are temporary hires for field labor and data
collection. Table 3 is a current INIA research staff list.

Despite the number of qualified researchers, INIA is deficient
in a number of key positions, including irrigation and watershed

' USAID and the contractor should consider bringing
vehicles in under IT plates until the end of the project. This
would keep vehicles under project control until the PACD.
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management, agricultural economics, agroforestry, and hydrology.
Mid-level staff training is also deficient. Short-term training
and vpgrading of skills of current scientific, technical, and
administrative staff is an important incentive for INIA staff.

IV. Defining WARD Assistance to Priority Problaems
in cape Verde Agriculture

A. Results under the FCR Project

Although U.S. support to national agricultural research dates
back to 1974, the most recent project activity was the
USAID/University of Arizona Food Crop Rescarch Project (FCRP) which
began in-country activities in 1984. The goal of FCRP vas to
support the GOCV's efforts in food self-sufficiency and rural
employment, income, and nutrition. Its purpose was to increase
INIA'3s impact on food production through the promotion of adaptive
research. FCRP focuced on institutional support, training, and
initiation of pilot research activities in basic dryland and
irrigated crops and increased INIA's capacity to conduct adaptive
research.

The project was sguccessful in terus of meeting its busic
outputs in applied research, training, and institutional zupport.
It benefitted from a highly dedicated technical aucintiance tean
(the agronomist stayed in country, living at the INIA research
station, for over five years) and a cadre of motivated trainees,
the majority of whor are now researchers. There were oc :e valuable
lessons learned, however, that should be factored into future
collaboration with INIA.

o Several of the returning trainees had trouble readjusting

after returning to INIA. Some of the problems were
caused by insecurities resulting from a lack of
experience and from the high expectations placed upon
them immediately after returning. They suffered from a
lack of individual guidance and di.ection in their
research programs. This problem needs to be addressed in
the 4training plan under WARD to ensure that returning
researchers (past and present) are given proper guidance.

o The number of INIA staff sgent for long-term degree

training overwhelmed the capabilities of technical
advisors and INIA administrators to set research agendas
and priorities. More attention should be given to
carefully matching institutional needs with long-term
training. This implies 'looking into the future' to
envision what INIA will ba focusing on over future
planning horizons.
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° The FCRP focused on adaptive research and varietal trials

to increase agricultural productivity and INIA
institutional capability. This work continues, but
varietal improvement should be complemanted by increasing
water-use efficiency through adaptive cropping systems
ard water manageent research.

B. The Use of Technical Assistance

WARD project activities should oe programmed with explicit
linking among technical assistance, training, and institutional
support components. The basic thrust of technical assistance under
the project should be to provide qualified personncl on a short-,
recurring-, or long-tcrm schedule and based on the following
principles and objectives:

° work with researchers of several disciplines (some of

which may be out of the T.A.'s specific field) and
provide guidance to young research staff;

° accept flexible programming and a wide range of duties,
not all of which will be technical in nature;

o conduct limited fieldwork but emphasize the provision of

training to researchers in research management areas such
as experimental design, prioritizing of research
activities, analysis of data, reporting of results, and
research-extension linkages.

The WARD project will need technical assistance personnel with
particular skills and backgrounds, based on the following general
guidelines:

. professional skills and experience in more than one area

of agricultural research, preferably in part rarlated to
watershed development;

o affiliation with a university or other public or private
revearch firm for at least five years;

. experience in all phases of adaptive, on-farm research,

including multidisciplinary research design, farm-based
research trials, data analysis, and publishing;

° sensitive to the linkage between rescarch and extension,

and a demonstrated ability to work with extension
personnel in preparing extension-related materials.

c. Evaluating the Criteria WARD Activit.ies in Agricultural

AGR - 13

&



Research
The Rationalie for Coantinued Investment in Agricultural Research.

Although Cape Verde is a 3mall country, several important
factors ijustify a continued commitment and investment in the

agricultural sector.

° Cape Verde is an icolated country, located 650 kilometers

offshore of its closest neighbor, Senegal. This creates
problems related to the ~upply and cost of agricultural
inputs, the transfer of info:rmation, seed atocks, and
inputs from adjacent markets, and the possibilities for
export to and from other countries.

o Climatic and edaphic conditi-ns in Cape Verde differ
widely from other Sahelian countries. Although rainfall
regimes are similar, the eleva*~ional gradients, slope and
soil characteristics, and problems of water delivery all
influence research priorities.

o Cropping ractices and food prefercnces differ widely
from otli... Sahelian countrie:.

o Cape Verde has an intricate 1link between crop and

livestock production and natural resource protection and
enhancement. The fragile resource base necessitates that
efforts to increase agricultural productivity not be
developed in isolation of thi: special problems posed by
environmental factors. Finaing a sustainable lesvel of
productivity which makes efficient use of water with
appropriate cropping practices should be given priority
in research.

INIA has developed an impressive research capability in its

short tenure as an institutae. It has a highly educated and
motivated staff that is results-oriented and productive in spite of
resource constraints. The most compelling need, however, is

guidance by experienced professionals who can orient them in their
research progranms.

The Relationship of Problems and Constraints in Agricultural
Research, Entension, an¢ Natural Resourcos.

A number of documents addressing agricultural productior. and
30il and water conservation in Cape Verde, including GGCV planning
papers, donor-assisted project papers, and academic-style reviews,
have all expressed similar views and conclusicns related to the
future of the rural sector in ~ape Verde. The resource base is
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such that production on most rainfed land currently farmed in Cape
Verde should be diastically reduced in order to reverse soil and
water conservation problems. However, the reality of the problem -
in that we are dealing with human livelihoods and the needs of
rurul farmers who have few alternatives for generating income -
dictates to a large degree the alternatives.

There 1is increasing recognition thac the 1link between
agricultural research and natural resource protection is the key to
addressing production problems in Cape Verde. Whether framed in
the context of 'sustainable agriculture' or the use of 'limited
resources', the evolution of this linkage is in an operational
sense vital to Cape Verde's future. WARD appears to be timely for
shaping the outcome of this newfound awareness. The priority
problens as seen by the GOCV, its implicated institutions, and by
the donor community = resource protection, efficient use of scarce
resources, impact monitoring (both positive and negative), and
prudent investient in human resources - are all in agreement with
those set out in the WARD project design.

National Commitmont to the Goals, Objectives, and Concepts of
Promoting Sustainable Agriculture as Envisioned Through Project
Activities.

The governaent has set out on an ambitious agenda to improve
the quality of life for rural Cape Verdeans. It envisions the
creation of more income-generating opportunities basod on increased
agricultural production, rural enterprise, and artisinal activity.
The GOCV is embarking on a long-term effort, and are only now
formulating a plan for moving in this direction.

National goals with respect to the agricultural sector closely
parallel the assumptions and prospects upon which the WARD project
is based. The GOCV has increased its investment in agricultural
research steadily over the past decade, and is committed to
expanding the role of extension.

Alternative Areas of Investment in Agriculture for the Rural
Bector.

There is a myriad of activities that constitute justifiable
investments in the rural agricultural sector: credit to farmers,
sylvo-pastoralism, pest management, etc. The WARD project focuses
on several, including water management, on-farm research, and
monitoring/evaluation of interventions. The urgent need for
applied research on water management and cropping systems, along
with the value of on-farm research, makes this particular focus
pertinent.

Effective soil and water management is thc key to sustainable
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agriculture in Cape Verde. Research ir this area has lagged far
behind crop variety and pest management improvements. While the
number of research topics that INIA can be expected to administer is
limited, they need to be competent and productive in research on their
most precious two rasources. No other donor has stepped forward to
address thaese needs. Indeed, no other donor has access to the
resources in the U.S. - both university and private =-for such

assistance.

Investment in on~farm research is also warranted. Given the
limitations of present and future research resources in Cape Verde,
nobody can afford to conduct research on problems not directly
relevant to farmers. on-farm research is a methodology that all
applied research institutions such as INIA should be utilizing.

c. Priority Projoct Components
ic ivitie

In order to increase sustainable agricultural productivity, INIA
needs to strengthen it research program in the following areas:

o Cropping Systems and Water Management Research - This should
include research on water-use efficiency, crop manipulations
for efficient water use, 8o0il management for water
conservation, irrigation options to avoid critical stress,
and cropping (cultural) practices for irrigated and rainfed
fields.

o on-farm Research - As a means for testing technology on

farmers' fields, with participation of farmers and
extension. This component wculd include both current and
future research themes developed under the project.

° Varietal Improvement - To continue past investments under

the FCR project on promising varieties adapted for the agro-
ecological zones of Cape Verde. Materials from current
research would be first available for on-farm trials. A new
component of this work would be in identifying forage
species appropriate for conditions in rainfed and irrigated
cropping zones.

L Monitoring and Evaluation - To judge the impact of research

and infrastructure development for natural resources on
agricultural productivity and on human well-being.

° Research Management - To assist INIA in setting appropriate

research agendas and targets, and to improve
its operations.
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These represent areas where close collaboration between research,
extension, and rural engineering are most feasible and where previous
effort and investment in INIA can continue.

Ci. Cropping S8ystems and Water Management Research

Problem

Where water supply is limited, several cropping strategies are
available for optimizing water use and assuring a more sustainable
farming system. These strategies include: maximizing the amount of
available water that is conserved and made available for plant growth;
achieving a high level of production per unit of transpiration; and
balancing cropping patterns between seasonal water use and supply. Cape
Verde's choice in strategy is limited by seasonal water availability and
conserving water is a key to a sustainable level of productivity.
However, although water supply is a major factor in crop yields, crop
management is the leading cause of inefficiencies in water use. 1In a
landmark irrigation study, Ackermann et u.l. (1978) concluded that 59% of
irrigation water is loss from storage and conveyance and, therefore,
unavailable for crop growth. Cape Verde doesn't have surface storage
and transport problems of this magnitude, but water is the scarcest crop
production resource on the islands and, as such, it must be properly
managed.

The relation of water use to crop yield is well known and
illustrated by the following graph. At lower levels of water use, plant
growth is severely restricted. Hany crops survive vegetatively but do
not produce a viable crop. At intermediate water uses, small
differences in water use efficiency have profound impact on crop yield.
At high levels of water use, plants are able to satisfy their water
requirements and changes in use are not reflected in i-ncreased yield.
Given the cropping practices currently in use throughout much of the
island, it is fair to say that water use efficiency is extremely
low. Several key cropping system and water management techniques are not
being put into practice on irrigated and rainfed fields in Cape Verde
and changes in crop practices can result iu yield increases of several
magnitudes.

Relative -
Yield

I N N

Water-use Efficiency
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An illustration of water use relations discussed above is
available fror a simple research trial conducted at INIA. 1In a
study evaluating the impact of gqully control structures, Sabino
(1991) found that corn yield was significantly higher on rainfed
ficlds behind check dams and gqully plugs. Sediment which
accumulates behind these structures stcre more water during the
growing season, and this small change in water availability
contributes to increased productivity. In sub-humid zones, yields
averaged 1,641 kg/ha behind structures compared to 576 kg/ha on
adjacent fields.

Adaptive research on cropping systems and water management in
Cape Verde should focus on several topics. Soil management for
efficient water use should be a priority. For exanmple, nulch
management to reduce soil water loss is a logical cropping practice
for irrigated fields in Cape Verde. Mulches can help retain soil
moisture, decrease wind and water erosion on fields, and increase
yields. Some innovative techniques in mulch management are in use
in other arid countries. 1In the Canary Islands, cinder mulch made
from locally available black volcanic rock is ground and spread on
vegetable fields, serving as an evaporation suppressant.
Biodegradable plastic-coated paper mulches have been used to
increase cantaloupa yields by 123%.

Other management practices, including proper irrigation
timing, plant density, crop associations, contour cropping, and
plant mix can all increase productivity by increasing water-use
efficiency.

Research activities in cropping systems and water magagement
will target both irrigated and rainfed agriculture. The
management alternatives which optimize water use will be differeant
on the two systems, but there is large potential benefit to
conserve scarce water resources and provide a more sustainable
agricultural production base.

2 The WARD project makes use of a flexible definition of
irrigated agriculture to coincide with the concept as
it exists in Cape Verde. In general, the project will
focus its support on farmers with no or only limited
access to irrigation, where great strides can be made
in improving the efficiency of applied water, expanding
areas where soil moisture can be retained, and
improving irrigation cropping methods to maximize use
of available water.
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constraints

INIA faces several institutional constraints to conducting
cropping systems research, none of which are too serious to exclude
as a project activity. First, there needs to be some emphasis
given to increasing the experience of current and future trained
researchers. Currently INIA does not have an agronomigt with the
experience or qualifications to lead a research program in cropping
systens.

The most qualified researcher at INIA to conduct studies on
irrigation and water use in Antonio Sabino. He is also the
President of the Institute, so his research time is taken up partly
by administrative duties. There is no specialist trained
specifically in irrigation and water management or agronomy with
experience in cropping systems research.

There is a need for diagnostic studies to help determine an
agenda for cropping systems research. Such regearch often makes
use of multidisciplinary teams and relies heavily on cooperation
and input from social scientists and economists in order to
validate the proposed research. Given the few social scientists
available at INIA, research priorities must be carefully set and
planned through coordination with other project activities.

There is also a problem of too much to do. Since cropping
systems research touches all phases of agricultural activity, the
number of research topics, all seemingly relevant and high
priority, can easily overtax a small research agency.

WARD Activitieg

WARD will assist in building INIA's capacity to conduct
arplied cropping systems research through selected research
activities in the targeted watershed, well-planned short and long-
term training activities, and technical assistance. Specific WARD
activities in cropping systems research over the LOP should be in
the following areas:

° Water Management Research - Irrigation management, water-

use efficiency, fertilizer-water response, water
harvesting, drip irrigation, and cultural practices (e.gq.
= crop mix) under irrigated conditions.

L Cropping Systems - A variety of cropping systems topics

should be included in research. On rainfed rropping
systems, methods such as contour tilling, hedgerow
agroforestry, stripcropping, and terracing can have a
major japact on preventing soil 1loss and increasing
production. The constraints to introducing such
technologies in Cape Verde may be significant. This type
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of research should be initiated by socio-economic data on
farmer receptivity and through multi-disciplinary on-farm
research. Results could take several years to achieve
given the high rainfall variability and the propensity
for general crop failure on rainfed slopes. Add to this
the gestation period required for many agroforestry
initiatives before visible results.

Topics such as modification of tillage (e.g. =-1) contour
tillage to increase surface storage and slow overland
flow and 2) planting corn in small basins about 20cm deep
on a rim would decrease so0il loss - Norton, Report: Soil
Erosion Modeling, Sheladia Associates, Inc. 1986), crop
mix on irrigated land, bed preparation, mulching, and
optimal plant spacing should also be considered.

Rationale

The rationale for investing project resources in cropping
systems is the lerge potential impact of agricultural production
and the institutional assistance the INIA needs in this area. U.S.
technical assistance is exceptionally strong in this area and no
other donor has the access to resources that USAID does. The WARD
project should have significant impact on agricultural production
with only modest levels of soil and water management improvements.

C2. On-Parn Renocarch

or-farm research is not a specific research activity per se.
Rather, it is a methodology and an approach that is particularly
relevant to agricultural development. It is treated here as a
project focus in order to place emphasis on its importance, keep it
in the forefront of project objectives and activities, and show how
it is used to bring together research disciplines, both technical
and socio-economic.

Broblem

Resources with which to carry out agricultural research are
scarce, especially in a country the size of Cape Verde. There is
a real need to focus on research that is relevant to farmers' needs
while at the same time addressing priority problems of soil and
water conservation.

As a research institute, INIA has performed admirably, given
the technical constraints and funding limitations under which it
operates. The research agenda, however, has not been formulated
from the perspactive of the needs of rural farmers. This is not to
say that relevant research has not taken place. But farmer
participation has not been given high priority.

Recently, more resesarchers have conducted on-farm trials for
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testing varieties adapted to the various agro-ecological zones of
Cape Verde. As adapted varieties are identified, there is always
a need to conduct performance trials off~-station. On-rarm research
involves more than just using farmers' fields as testing grounds.
Its real values are 1) forging the research-extension linkage by
providing the opportunity for research and extension personnel to
work together on common problems, 2) introducing interdisciplinary
approaches which bring several technical areas together to work on
common problems, thus providing impoi.ant socioeconomic input into
agricultural research, and 3) providing a means for gaining farmer
feedback on technology acceptance early on in the research process.

Constraintsg

Oon-farm research methodology is not a panacea. It is a tool
or apprcach and, like all other tools, must be used properly to be
effective. One of the normal constraints to institutionalizing the
use ot on-farm research is to get people to work together. It is
often too easy for a researcher to head off into her/his own agenda
(especially when that person is the resident ‘expert' in a
particular field and is never challenged intellectually by peers).
Conducting on-farm research requires coordination in planning,
implementing, and evaluating research. The problems which muct be
addressed in increasing INIA's capacity to conduct effective on-
farm research include upgrading sgkills in research plarning,
experimental design and field layout, arnalysis of socio-economic
constraints and opportunities, and incorporating the needs of
extension into research.

WARD Activities

WARD activities will be initiated with a series of short-term
training in Cape Verde by highly experienced field researchers.
Extension personnel will be given supplementary training to bring
their skill levels up. An agreement between INIA and DGER may be
necessary in order to engage tha full participation of research and
extension personnel.

The first farm-level activiticrs should team technical
assistance, INIA researchers, and extension personnel in testing
adaptive technology that INIA has ready. Arcas of research which
could be explored early in project implementation include potato
storage, drip irrigation, sweet potato and cassava variety trials,
bean variety ¢trials, and tomato trials. On-farm rasearch
methodology will not be restricted to irrigated fields, but
emphasis will be placed on activities in the targeted watershed in
order to take concantrate project activities and take advantage of
other work in the same area ( e.g. - socio-economic survays).

Activities which will depend on the return of trainees and/or
on the formulation of new research plans, but for which on-farm
testing will still be a critical component, include such areas as
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forage, watershed management related to structures built under the
project, irrigation management, water harvesting, and cropping
practices.

Rationale

There are three Bain rationales for investing AID resources in
on-farm research methodology for INIA. First, it is a logical
extension of activities initiated under the FCRP in strengthening
INIA's institutional capacity for conducting research. Now that a
critical mass of researchers working in several disciplines has
returned from training, it is an ideal tire to start multi-

disciplinary research.

Second, there is a critical need in Cape Verde to engage
extension in trials on farmers fields. Extension workers will
receive in-country training that will include concepts of on-farm
research. They will work with researchers in on-farm trials. This
research-extension linkage will be critical for helping axtension
agents diffuse technology to other farmers.

Third, INIA is a small research institution (and should stay
small for the foreseeable future) and must focus on a few of the
most relevant research topics. Ignoring on-farm research would
increase the risk that years of topical research was wasted on
crops or methodologies not adaptable by Cape Verdean farmers.

Several short-term training courses in Cape Verde will be
required, including on-farm research methodology, social science
research methods, Farming Systems methodg training, and training
for extension personnel who will be scconded for project
activities. The project should also considering 2-3 day training
at the Training Center for a representative group of farmers from
the target watershed. This training could cover such items as: the
value and objectives of resource conservation, farmer participation
in on-farm trials, the role of extension, and a sketch of the WARD
project. It could also provide a forum for farmers to discuss what
their production problems are.

C3. Homnitoring and Bvaluation
Eroblem

Cape Varde needs a means of monitoring and evaluating the
impact of its programs in resource conservation and agricultural
research on the production at the farm level. At present, the
results of interventions designed to stabilize the resource base
are poorly understood. In terms of resource sustainability and
fiscal responsibility, Cape Verde can ill-afford to invest scarce
resources in developing large infrastructure that does not pay off
in resource conservation and does not impact agricultural
production. The same applies to agricultural research, and INIA
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needs some method of feedback in order to keeps its research
program focused.

constraints

Developing a capable monitoring and evaluation program will
require designation of personnel, periocdic training and updates,
and an institutional awareness of how to interpret and utilize data
collected from the monitoring and evaluation program. INIA and

DGCSFER management will have to be committed to the concept and sece
this component as something necessary, not just a wild idea.

W iviti

WARD will develop INIA's capacity to monitor and avaluate
impacts of activities aimed at increasing agricultural
productivity. Cape Verde is in great need of the capacity to
measure and analyze the effectiveness of its consgservation and
research programs. Without this capacity, forward planning is
grounded on unreliable assumptions and risks wasting scarce
resources.

Technical assistance will work with INIA researchers and
DGCSAFER personnel to develop a sustainable monitoring and
evaluation (M&E) capability. This capability will be housed at
INIA where it can profit from research facilities. 1In addition,
INIA has the supporting infrastructure (soils and water analysis
lab, computer facilities, and a socioeconomic department) necessary
for data collection and analysis. Initial activities will include:

a) a rapid, comprechensive revicw of the effectiveness of
soil and water conservation structures on Santiago
Island;

b) a quantification of impact area and land under
cultivation as a result of SWC structures using on-ground
survey work and available aerial photography;

c) a measurement of the structural soundness of dams and
other st.uctures; and,

d) analysis of 8o0il evolution behind check dams and
associated crop yields.

e) a gocioeconomic baseline study of the target area that
captures the start-up status of key indicators (both
quantitative and qualitative, objective and subjective)
of project impacts, to be tracked throughout the LOP.
This bzseline study will be preceded by a thorough
review, analysis, and reporting on existing socioeconomic
literature on agricultural families of Santiago.

AGR - 23



Establishing and institutionalizing and efficient monitoring
and evaluation program will require several years and repeated
services of technical advisors. The programs to be established
should not be highl technical in nature, especially in the
beginning. As more ejperience is gained, more sophisticated mean’
of measurement and analysis can be explored. However, initially
the methods should remain as simple as possible.

Rationale

Monitoring and evaluation enables efficient programming of
scarce resources. Once there is an effective capability in place,
it can influence how research and development priorities are set by
providing objective data. It can also influence policy makers by
demonstrating the effectiveness of various programs.

C4. Research Hanagement

Problem

INIA is still a young research institute with only limited
experience in management and administration of programs. Despite
its youth, it possesses a motivated staff and a program focusecd on
relevant agricultural development problems. But resources are and
will in the foreseeable furure be limited. 1In order to reach a
sustainable level of research programming and budgeting, INIA needs
to continue to improve the management of its 1linited human,
financial, and physical resources.

Research planning can be strengthened by a more systematic
approach to agricultural problems and by a closer collaboration
with other GOCV institutions, such as extension and rural

development agencies. Training which provides managers with
organizational skills would also have a largz impact.
Constraints

INIA is a well-managed institution, a result of hard work by
its management and administrative staff. Like any institute or
business, however, there is always room for improvement. The major
constraint is that administrative tasks are assumed by researchers
who retain scientific responsibilities and, in some cases, have
limited experience administering programs. This is necessary due
to the limited staff size and the constraints present for expanding
beyond its current size.

WARD Activities
Services under the WARD project will include:
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) strengthening research planning by providing assistance

in defining research objectives, based on an analysis of
constraints to agricultural production in Cape Verde;

. improving the skills of mid-level technicians and
administrators;
U pProviding researchers and administrators with skills in

proposal writing, contracting, priority-setting, and
other subjects relevant to their particular fields;

° providing assistance in financial management, business
practices, and inventory control.

Rationale

Continued investmc.t in the institutional strengthening of
INIA will facilitate progress in other areas of the project. Most
importantly, it will help to ensure that priority research problems
continue to be addressed and that INIA support to activities
supported under the project is efficient and timely. It will also

help INIA through the ‘.ransition phase of the new government, where
some broad changes are expected to soon be implemented.

C5. Varietal Developnment

Problem

Agricultural research involves a contin:al search for new
varieties adapted to local conditions and acceptable to farmers.
In a sense, the work is never done because time brings on new
problems and new genetic material to test. Under the FCRP, much of
the research emphasis was placed on identifying crop varieties
adapted to agrn-ecological zones found in Cape Verde. This work
continues to date, with and without donor assistance. The WARD
project will start with the momentum and progress made under the
previous projaect, and target varietal development in concert with
other activities in watershed development.

W ctivitie

WARD activities in varietal development will include
peripheral varietal improvement work in the following areas:

L Root and tuber crops

[ Forage crops

[ Dryland crops for addressing soil erosion problems
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L] Irrigated horticultural crops

The majority of this work will not require extensive project
overhead in the form of technical assistance since som2 of the work
is on-going and was fostered under previous FCRP activities. There
should be, however, emphasis in the target watershed for testing
forage species and crop-shrub-tree combinations for livestock

prowse and soil conservation.
Rationale

Ccontinued investment in varietal improvement will complement
watershed activities under the project, capitalize on previous
gains under the FCR project, and provide material for increasing
the productivity of agriculture in Cape Verde. It will also

provide more appropriate technology to be tested on-farm with
extension and disseminated to farmers.
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Table 1 =- Total area for rainfed and irrigated crops - Cape Verde Islands.

AREA TOTAL AREA CULTIVATELC 87/88 Percent
(HA) (HA) Total
Island Irr. Rainfed Total Irr. Rainfed Total IR RF
FOGO 12 5989 6001 12 5730 5742 {100 96
cAo
NICOLAU 9 191 200 69 1806 1875 77 94
| sAo
Antao 1574 7568 9142 1357 6401 7758 86 85
Porto Novo 457 3062 3519 298 2425 2723 65 79
Paul 429 1140 1569 402 1027 1429 94 90
R. Grande 688 3366 4054 657 2948 3605 96 88
SANTIAGO 924 20728 21652 677 20155 20832 73 97
Praia 213 3694 3907 160 3286 3446 75 89
Santa Cruz 244 3989 4233 228 3937 4165 93 99
Tarrafal 131 6025 6156 130 5979 6109 99 99
S Catarina 336 7020 7356 160 6952 711 48 99
BRAVA 27 1102 1129 25 1042 1067 93 95
MAIO 36 636 672 14 392 406 38 62
BOA
VISTA 8 493 501 6 469 475 79 95
sio
VICENTE 314 182 496 60 91 151 19 50
SAL 3 242 245 2 215 217 96 89
TOTAL: 2907 37131 40038 " 2222 36301 38523 76 98

Source: Agricultural Reconnaissance Survey, MDRP, GEP, Statistics Division
Government of Cape Verde, 1988 (Jan. 1990)
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Table 2 -Average Y ie e for Rainfed Crops, 1987-1989.

KGS HECTARE
CORN BEANS QNGO BERNS [
I= Jand 1987 | 1988 | 1989 I!ll 1987 | 1988 | 1989 [ 1997 | 1988 | 1989 |
I
FOGO 853 297 ) 260;] 334 l 194 || 141 || eooll 238|| 8 |
sAo | \ | | Il
N XOIAU 731 269 { 265 150 | 178 | .. Il 385 || 146 |
s&o | l \ I‘
Antao 93 112l 532 | ..I .. 0 500 ..I oI
SANT IAGO 672 635 175 | 327 423 | 31 . .e 13
Praia 557 519 102 273 420 12 .e .o 0
Santa Cruz | 651 693 212 400 317 57 .e .e 9
Tarrafal 820 722 168 400 661 0 . .e 0
S Catarina | 646 549 | 173 350 | 372 | 29I . ..l 42|
BRAVA 1050 933 | 911 444 | 132 || 108|| 600 I “ll oII
MAD 382 444 | 200 128 | .. | ol oo | |
VISTA 286 .. . 250 || .o |l 500 I .. || ..
sAo | | I I |
vrm L ] e e [N} e LN ] o e
QL * e LN ] * e * e > e * e * e
AVERAGE l I [
ALL ISIANDS 608 482 ) 273 | 299 1' 310 ‘| 571 l 2031| 13.|
Saurce : MDRP, GEP, Statistics D ivision

Goverrment of Cape Verde @August 1990)
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Table 3 — NI Research staff
NR staff - 1990
T
Specialization rNane 1 Program J| Degree B ivalent
I 108
Agronany C.Sika Rainfed Agric. wul
Agronany H.L. Lina Pest Managanent *
Hyd vo logy A. Sabino Water Harvesting | Masters
Plant Breeding | M .I. Andrade | Tuber Crops | PhD. (retum 1992)
Horticu lture J. Levy Vegetab le Crops PhD. (retum 1992)
Agronany N. Silva Food Legumes *k
Agronany J M. Barbosa | Banana, Sugar Cane| **
Plant Pathology | AM. Lina Pest Managanent Bache lors
Agronany F. Fortes Pest Managanent Bache Iors
Agronany J.M. Brito Pest Managanent Bache lIors
Agronany F. De Yyado Pest Managanent Rache ors
Soils JS. Brito Soil stud ies PhD.
Soils 1. Baptista | Soil Stud ies Bache Iors
Agronany R. Amores Soil Std ies *h
Agroclimatology | L. A s SoilNater/P lants ’ PhD. (in training)
Botany I. Ganes Herbarim ok
Range Science MT Vera-<Cruz | Pasture /Forage ’ Masters
Soc o logy E. Coutinho Social Stid ies i
Agronany 0. Cruz Tra ining Center \ ke
Training G.Silva Training center bl
Doamentat ion I. Femardez | Doament Center ll Bache ors
Technical Staff
T R
Agroc limato logy seven AGRIWMET jMasters )
Hydro logy one
Manutation three
Soils lab one
Ra infed Agr one
Sead Production one Coffee
Doamentat ion one
Botany one
Canputers one
Pest Managanent one Gmss'xopper/wmstl

Indicates a degree other than & U.8, university-offered Bachelors,
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Ackemann,W C., DJ. Allee, J. Anorocho, Y .Y, Haines,W 2 . Hall, RA.Meserve, R. Patrick,
and PM. Snith. 1978. Scientific and technological considerations in water resources

policy . ©S Trans. An . Geophys. Union 59:516-527 .
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ANNEX D. 2.

TECHNICAL ANALYSIS
oF

80IL AND WATER CONSERVATION

This annex analyses soil and water conservation activities
proposed for Cape Verde's wWwatershed and Applied Research
Development Project (WARD). It is based on information contained
in the Project Identification Document (PID), the final
evaluatione of USAID's Food Crops Research Project (655-0011) and
Watershed Development Project (655-0013), field observations and
interviews, and perceived needs expressed by government
officials. It contains three principal sections: a discussion
of soil and water resources in Cape Verde; a review and analysis
of activities implemented by the preceding watershed development
project to conserve and manage those resources; and a
description of soil and water conservation activities of WARD --
their objectives, activities, and impacts.

SOIL AND WATER RESQURCES OF CAPE VERDE

Cape Verde, a nation of ten desert islands, lies 650 km off
the coast of Senegal. Although WARD addresses institution
building activities that affect each of Cape Verde's inhabited
islands, it concentrates its soil and water resource consaervation
activities in Ribiera Seca watershed on Santiago Island 20 km
north of Praia, Cape Verde's capital. Ag part of its activities,
WARD will also rehabilitate and upgrade existing hydraulic
structures in other watersheds. Santiago Island is dominated by
steep, barren slopes occupied by hillslope farming and livestock
raising; irrigated agriculture is limited to narrow fluvial
terraces in the lower watersheds, often in close proximity to the
sea. Low rainfall, high %emperatures, and nearly constant wind
combine to create an arid climate. Mean annual rainfall varies
from less than 150 mm near the coast to about 900 mm at upland
summits. Mean temperature also varies with altitude, ranging
from 25 degrees Celsius in the lowlands to 18 degrees in the
uplands. High temperatures and other conditions create lavels of
potential evapotranspiration that, depending on location, exceed
annual rainfall by 3 to 10 times. Water-supply deficits of this
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magnitude mean that dry season supplies of soil moisture are
adequate only for drought resistant perennials. Streamflows are
ephemeral, occurring only during the rainy season.

santigo Island is volcanic in origin, containing both
crystalline basalts and lava. Crystalline basalts dominate the
central core of the island where their massive structure offers
little potential for groundwater development (personal
communication, Junto dos Recoursos Hidricos (JRH)). Much of this
material is overlain by pyroclastic, cindery ejecta and weathered
rock. Volcanic plugs, basalt ridges, lava plains and plateaux
dominate the landscape -- Santiago Island's highest altitude is
1394 m. Ridge crests of exposed basalt separate steep, V-shaped
canyons. Where weathering and erosion have caused the original
basalt to totally disappear, the remaining soil forms knife-edged
summits. Upland slopes are linear and stecp, often about 70
percent. Colluvial material from these slopes often collects in
lowland drainages, providing a transition zene of sloping land
which, near the channel margin, forms flat, fluvial terraces.

Surface erosion is principally of colloidal and fine soil
materials, most of which find their way to the sea; bank
erosion, land slides, gullying and other processes provide coarse
material (silaceous sands, gravels and cobbles) directly into
channels where much of it remains resident. Floods often
redistribute channel materials to create a convex cross-channel
profile. This forces low flows along the channel border where
they undercut banks, leading to their eventual collapse and
adding new bed material to the strean.

Santiago Island's soil resources reflect its geology and
climate. Upland basalt weathers rapidly into shallow
Inceptisols; their principle constraints to exploitation are
shallow depth, aridity, infertility and high soil erodibility.
Colluvial and alluvial materials accumulated in fluvial terraces
offer few limitations to irrigated farming other than their
exposure to flood risk. Isolated Vertisols evolved from volcanic
plateaux ancd plains, though deep, are difficult to work when wet.
Channel bottom sediments, while lacking many of the
characteristics attributed to suitable agricultural soils, are
often farmed at the end of the rainy season while they still hold
moisture.

cape Verde's rainy season is short, commencing towards the
end of August and continueing until October; rainfall during
July and November is negligible. Submarginal rainfall for
phaseolus beans is balow 250 mm/a; for maize it is below 300
mm/a. Although rainfall increases with altitude, soil moisture
available to plants is marginal to submarginal because of high,
slope-induced internal drainage. Extended dry periods between
rainfalls are common and are a major factor in reduced
agricultural production, particularly on steeply gsloping lands.
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Management practices that reduce soil drainage will be important
to increasing rainfed agricultural production on Cape Verde.

Upland maize yields in Santiago Island's humid and sub-humid
zones are low due principally to shallow, lithic soils;
stoniness; and low soil fertility. Other factors responsible for
low yields may include cloud interception of radiation. Typical
maize yields for altitude-related climatic zones are given below:

Table 4.1
Average Maize Yields
Agro- Altitude Mean annual Maize yield
ecological zones (m) precip, (mm) (kg/ha/a)
SRR
Arid 0 to 50 <150
Semi-arid 50 to 350 150 to 300 250
Sum-humid 350 to 600 300 to 600 300
Humid >600 >600 375
<round 1 irrigati

Irrigation of fluvial te-races removes much of the risk
asgsociated with drought. Irrigation water derives from both
surface- and ground-water sources. Wells congregate near valley
mouths in the vicinity of broad fluvial terraces and where
aquifer yields are comparatively high. Aquifer specific capacity
rapidly declines as one leaves relatively permeable coastal
basalts and encounters the older, more crystalline formations
that dominate Santiago's central core. In Ribeira Seca, these
more dense formations commence approximately 6.5 km upstream of
the sea. From this point inland, wells rely upon water stored in
valley bottom alluvium. This material derives from erosion;
contains principally silaceous sands, gravels and cobbles; and
is underlain by compact, impermeable basalt. This basalt is
massive and, so far as is known, offers no ground-water
development potential (personal communication, JRH).

Recent basalts forming Santiago Island's outer fringe are
permeable. Interstitial spaces in clinkery lava at the tops of
flows, cavities between lava beds, shrinkage cracks, lava tubes,
gas vesicles and other openings are important in receiving,
transmitting and storing water. Most of Santiago's fresh water
supply derives from rainfall; a small portion may also come from
condensation of dew and fog at higher altitudes. Since rainfall
is low, only a limited quantity is available. This accumulates
to form a fresh-water lens surrounding the central core of the
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island and floating on sea water within the aquifer. This lens
is in the form of an outlying ring and whose dimensions coincide
to the width of recent lava flows (about 6.5 km wide at Ribeira
Seca). Sea water is in contact with fresh water both at the edge
of and underlying the aquifer. The thickness of the fresh-water
lens diminishes from its inland extremity to the coast. Wells
conceived to tap fresh water near the coast risk penetrating
through the lens into underlying sea water.

The depth to sea water at any location relates to rainfall
recharge and aquifer hydraulic conductivity. Tidal, ecrmospheric,
and rainfall fluctuations, together with dispersion, create a
transition zone along the fresh/salt-water interfacec. Excessive
borewell development risks upconing saline water frcm this fringe
(Todd, 1980). Typical well depths exploiting coast:zl aquifers
are 15 m (personal communication, JRH). Ease of development as
well ag proximity to irrigable, fluvial terraces causes their
location to concentrate in lowlying valleys.

Upstream wells depend on water stored in valley-bottom
alluvium. These wells are invariably hand dug, have a diameter
of 5 to 6 meters, are rock lined, and penetrate between 5 and 8
meters to the underlying crystalline basalt. They may have a
shallow sump cut into the basalt in which to accumulate
groundwater for abstraction, as well as a short, horizontal
gallery underlying the stream bed. While most water is taken out
by means of a bucket and hand ine, small Lister pumps and
windmills are also used. User vigsits to wells coccur during
evenings and mornings, the intervening time being required for
well recovery. During drought (such as this year, 1991), well
recovery may be sufficient to supply only 50 to 60 cms of water
during 12 hours, enough water supply for about 400 people
assuming a 5 m diameter well and a 45 liter water requirement.

Well ownership may be private, cooperative, or public. The
distance between wells is a reflection of population density.
Water consumption to fulfill human requirements receives priority
over irrigation. Under current conditions when drought occupies
2 years outc of 3, potentially irrigable lands may remain fallow
except during the rainy season. Irrigation efficiencies are
variable: conveyance losses by lined canals are slight;
distribution and application losses, however, can be high. 1In
general, most potentiall, irrigable lands appear to be developed
for irrigation.

Soil eroamion

Regsource trends in Santizgo Island reflect both the
recurrence of axtensive drought and over-exploitation of fragile
lands. Although the island's landscape and climate have always
been harsh, population increases have meant that increasingly
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less suitable land has entered into production. The current rate
of soil loss mitigates against sustainable agriculture, not only
for upland farmers, but also for lowland farmers who rely on
surface and groundwater for irrigation.

Soil erosion is a selective process, removing those
particles and materials which are most easily transported:
clays, fine silts, organic matter. These same particles are
those chiefly responsible for the physical and chemical
properties which contribute most to plant growth. Important also
is the decrease of soil depth and of moisture holding capacity
that soil erosion implies. This is particularly important in an
arid climate where water stress translates into reduced
agricultural and livestock yields.

Soil is more than a medium for plant growth; it also serves
as a filter between rainfall and water delivered to soma
downstream point. Soil is a reservoir which acts to attenuate
floods. It receives rainfall according to its capacity and
releases this water at a rate which is both slower and more
prolonged from which it was received. Eroded soil, because its
profile is truncated, loses this capacity in a process which
feeds upon itself in a progressively worsening way. As soil
thins, runoff occurs increasingly frequently, enhancing soil
erosion which, in turn, leads to more runoff in a cycle ending
only when resistant bedrock becomes exposed. As Cape Verde loses
its soil reservoirs, the effects of drought will be increasingly
felt: irrigated land will dry up, cities will ration water,
conflict related to stress and hunger may increase.

Land use terminology in Cape Verde can lead to
misunderstanding. Irrigated farming, for instance, is understood
to include recessional exploitation of channel bottoms as well as
land irrigated by uncontrolled runcff; galleries may indicate
either tunnels designed to intercent fresh groundwater or
developed springs. Observation shows that the bulk of Santiago
Island is under cultivation. Rainfed agriculturc occupies much
of the semi-arid and sub-humid land lying between 50 and 600
meters altitude; it also occupies portions of marginally
suitable arid and humid lands. Soil erosion is concentrated on
sloping lands, the majority of the island's surface. P2resent
agricultural practices accelerate this process: total clearing
of farm surfaces prior to the onset of rains, non-optimal plant
densities, and up-and-down tillage are farming practices that
favor erosion.
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RESQURCE CONSERVATION

soil and water conservatjon: lessons learned

Activities to conserve soil and water resources predate Cape
verde's independence. The various measures employed reflect the
methods and approaches popular at the time, and include labor
intensive structures and mechanical hill-slope practices such as
contour rock walls and ditches. Reforestation also has a long
history in Cape Verde, wiiere trials have identified several
species adapted to the country's harsh conditions. Many of Cape
Verde's large sediment retention structures were originally
contrived to save irrigated land from flood damage. These appear

to have stabilized many channels and undoubtedly have rescued
many high-value fields that would otherwise have been lost.

Nonotheless, soil erosion continues at rates which preclude
sustainable agriculture. The fact that goil aerosion remains a
dominant risk to upland farming means that WARD will have to
address the efficiency of the control methods employed in the
past. By isolating their technical, social and economic
limitations WARD can begin to identify methods with which to help
resolve Cape Verde's worsening agricultural situation.

Soil conservation systems employed in Cape Verde include:
caldeiras (lunar-shaped, rock-lined depressions conceived to
concentrate and store runoff to enhance tree survival), contour
ditches (called furrows), dry-masonry rock walls, check dams and
gully plugs (drop-inlet spillways}, sadiment retention dams,
groins and walls to control streamflow, waells, and ancillary
works such as canals, reservoirs and tanks. Although the
relative efficiaency of these systens was not measured, lable 4.2
below gives an indication of the effectiveness of nimilar works
on steeply sloping lands in other countries.

Of the measured soil losses given in the table, tlose from
the Dominican Republic most closely resemble the geographical
situation of Cape Verde: similar basalt-derived soils; steep,
linear slopes; stream channels dominated by bed material load.
The Dominican Republic's rainfall is higher, ranging from about
400 mm/a along the coast to 1300 mm/a at higher elevations;
hurricanes cause gsevere runoff and erosion at about ten-year
intervals; tropical storms occur every year or two. The table
shows 80il loss reductions ranging from 62 to 100 percent for the
various treatments, ana is probably representative of the erosion
control efficiencies encountered in Cape Verde.
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Table 4.2

Measgsured Soil Losses

(See Page SWC 135)

Sources: see references cited.

Cape Verde utilizes a variety of
hydraulic methods to control soil erosion, including drop
spillways and cross-channel sediment retention dams. Drop
spillways are installed in channels to establish permanent
control elevations below which an eroding stream cannot lower the
channel floor (Schwab, 1981). Under the guise of torrent control
they also attenuate floods. Erosion control is a function of the
dam crest elevation; torrent control relates to the slope and
length of sgsediment retained. 1In either case, experience in Cape
Verde and elsaewhere has shown that structures of this type
rapidly fill with sediment, usually within 2 or 3 years.

Evaluating these structures demonstrates some confusion
between the characteristics of an actively degrading channel and
those of a stable waterway. Eroding channels typically possess
bare banks, undarcutting is common, and eroding headwalls lower
the channel floor. Stable channels, on the other hand, are
variations of the topography that convey water; they likely
already possess channel controls such as large boulders or
underlying bedrock. The occasgsional construction of drop-inlet
spillways in apparently stable channels is confusing.
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Structures influence soil erosion by affecting sediment
transport. Particle detachment, another component of the ¢ osion
process, is reduced only to the extent of a structure's
backwater; after a struncture fills with sediment, its zone of
influence relates to the area of its deposits. Structures do not
influence soil erosion outside the vicinity of their zone of
control, and may aggravate downstream channel scour if tailwater
energy is not adequately dissipated. Stream power, the capacity
of flow to transport sediment, relates principally to flow depth
and velocity (see Einstein-Brown bedload function). A subsequent
paragraph discusses the impact of these structures in reducing
stream velocity; depth relates principally to runoff volume and
channel characteristics. Topography, land use, soil condition,
and rainfall are the principal elements affecting runoff volume.
Analytical methods are available to compu.e the relative
effectiveness of different methods of controlling erosion. Very
likely, improved agriculture, animal husbandry and forestry could
achieve equal or greater effectiveness at reducing erosion than
do Cape Verde's many costly structures.

Structures achieve torrent control, in large part, by
reducing the channel bed slope to the slope of their accumulated
sediment. Torrent control occurs under certain conditions when
the energy gradient of flowing water is parallel to the channel
floor. Experience has shown that sediment accumulates at a slope
approximately one-half to two-thirds that of tha original
channel. The length of upstream accumulated sediment can be
computed as the intersection of two planes: that of the channel
bottom and that represented by the accumulated sediment.
Similarly, the general equations for turbulent flow (e.g. Chezy
or Manning) can be used to compute the general impact of such
structures on flood attenuation. 1In typical cases they offer a
potential flood velocity reduction of up to about 30 percent.

The amount of potential flood reduction is proportional to the
fraction of channel that is treated. Experience has shown that
treatments rarely exceed 30 percent of total channel length,
implying the remaining 70 percent retains its normal flood
velocity. They fail to be very effactive in reducing flood
celerity caused when the surface-water slope is not parallel to
the channel bed, but reflects the frontal slope of the passing
flood wave. For large floods, therefore, it can be shown that
the efficiency of such structures is much reduced. Pagkett (1971
and 1981) computed flood reductions of 1 to 2 percent for treated
streams in Morocco. Torrent control is passing out of fashion in
many countries. Because of its cost and limited effectiveness,
it generally is used only for protecting expensive structures
(airports, roadways) where site limitations exclude alternative
methods.

Before sediment retention dams accumulate sediment, their
effectiveness in storing water is identical to that of small
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reservoirs. Despite their limited sediment trap efficiency, they
rapidly fill with coarse particles such as sands, gravels and
cobbles. Their water storage capacity then bacomes identical to
that of an upwardly unconfined aquifer and can be expressed as
specific yield. Because most of this material is poorly sorted,
its specific yield probably varies from 16 to 20 percent. Based
on the principles described above, a typical 2-meter high dam
constructed in a channel having an 8 percent gradient will store
a wedge of sediment 2 ueters high at the dam face and which
extends about 50 meters up the channel: it will retain a volume
of trapped sediment equal to about 50 m3 per unit channel width.
The amount of potentially available water is equal to specific
yield times this volume, about 9 m3 or 9000 liters. The World
Health Organization recommends a potable water supply design
target of 45 liters/person/day (Jordan, 1982). Thus, a unit
wedge of sediment provides sufficient water, assuming it can be
totally exploited, for about 2)0 person days. Based on a typical
channel width of 40 meters and assuming that only 30 percent of
it can be economically exploited, main channel sediment retention
structures could provide about 2400 person-days of water, enough
for about 120 percent of an average family's annual needs.
Ribeira Seca watershed is home for about 2500 households; thus,
each structure supplies approximately 0.26 percent of annual
person day requirements. Because suitable sites are scarce,
Ribeira Seca could probably hold a maximum of 10 such structures.

Water storage increases if we take into account runoff
resulting from 4 to 6 typical events per year, but decreases when
we consider recharge into the underlying basalt. Recharge is
controlled by hydraulic conductivity, measured by Morris and
Johnson (1967) for crystalline basalt to be 0.01 m/d. Effective
recharge requires high infiltration. With time, recharge rate
decreases because of dispersicn and swelling of clay particles
and microbial clogging of gsoil pores. Turbid water will also
clog soils. Drying kills microbial growths and vegetation growth
helps break soil seals. Recharge from check dams in Israel was
shown to improve water abstractions from shallow, downstream
aquifers (Fiii:~1l, 1986).

The arable quality of accumul=~ted sediment is defined by its
physical and chemical characteristics. Sediment texture relates
closely to reservoir trap efficioncy, itself a function of
available storage volume and its ratio to inflow volume (see
Churchill or Brune reservoir trap efficiency curves). Given that
organic material and soil fines generally pass through dams, the
chemical quality of retained sediments is low. Observation of
sediments retained behind structures in Cape Verde indicates that
while many structures retain coarse sediments that have low soil
moisture retention capacity, others accumulate fine sediments
that may have some agricultural value. This variance appears to
confirm general principles of reservoir trap efficiency: that
large reservoirs in channels having low runoff accumulate fine
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sediments that may have some agricultural value. Measurements of
agricultural yield from sediments are dependent on sediment
characteristics, and will not be uniform between reservoirs.

Groins, dikes and walls are employed by DGCSAFER to confine
flood flows to the channel center. These appear to follow an .d
hoc process rather than hydraulic design, and risk increasing

bank erosion.

The functional life of hydraulic structures is related to
the adequacy of their design and the effects of random floods and
other events that pose risks to their survival. The DGCSAFER
uses design specifications based on a 20-year structure life and
a 50 percent acceptable failure risk (personal communication,
DGCSAFER). Expansion of the binomial probability theorem
demonstrate~ that these specifications require a 30-year return
interval e..gineering design flood. Because utreamflow data in
Cape Verde are inadequate for design flood purposes, floods are
estimated from a simple rainfall/runoff model based on the
assumption that design storm and flood magnitudes are equal.
DGCSAFER computations raly on point source design storm
frequency-depth-duratiois computed for Praia (Monteiro, 1988) and
S. Jorge dos Orgaos (Faures, 1987). These gstudies should be
reviewed, updated and recomputed on a regionzl rather than a
point source basis. Early structures used neither spillway
contractions nor stilling basins; gsome of them collapsed due to
undercutting. Current dams appear to employ hydraulic
considerations in their design and older dams are being rebuilt
according to improved specifications.

Stone walls are a gsediment retention device:
they affect only one element of the erosion process, transport,
not soil detachment. Their effectiveness, therefore, is limited
to the point of their location, not the intervening space between
walls. As with inlet spillways, their effectiveness to raetain
sediment is related to trap efficiency. This is a function of
the ratio of storage volume (itself a function cf wall height and
hillslope) to runoff volume and wall impermecability. Wall
impermeability depends in part on the type of rock. Metamorphic
is prefered over igneous and sedimentary because it can be
quarried in blocks. Irregular rock such as that found on
Santiago Island, because of its subangular shape, is permacable
and requires backfill to totally retzin runoff. With such rock,
eroded colloldal particles, organic matter, and soil fines
generally wash through the structure.

There is soma concern that stone wall construction might
aggravate soil erosion betwecen walls. This is because astones on
the soll surface often act as a protective mulch. Their removal
to build walls reduces their capacity to protect soils from
rainfall and insolation.
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+ffectiveness of soil and water conservation. The
economic effe iveness of Cape Verde's soil erosion control
program is subject to speculation. Some differentiation has to
be made between erosion control and the capture of sediment by
structural and mechanical works. Soil erosion is the detachment
and transport of soil particles. One of its most important
consequaences ia loss of soil fertility related to the loss of
colloidal particles and organic matter, and also the loss of soil
moisture holding capacity caused by decreased soil depth.
Sediment retention is storage of eroded materials. In the case
of small reservoirs possessing limited sediment retention
efficiencies, sediments are generally medium to coarse sands and
gravels. Thus, while soil erosion relates to plant productivity,
sediment retention gencerally does not. At question here is
whether or not scdiment retention was necessary to create
conditions in which other less costly, more efficient methods
could achinve guccess. WARD also neceds to look at other benefits
such as runoff storage and control and the economic worth of
water.

Table 4.3 below gives the approximate unit costs of
conservation structurecs. It provides a2ggreqgate values of tools,
labur, materials, and cquipment uscage, and shows that costs
range from 1500500 to 2500500 ecacudos/m3. Typical drop spillways
employ about 40 ml of material; large retention structures
require 100 to 140 m3.

Table 4.3
Cost of Structures (escudos/ml)
Structure type Cont
Masonry 2000 to 2500
Dry masonry 1500 to 20740
Gabion 1800 to 23u0

Source: Personal comnmunication, DGTSAFER

A preceding paraqgraph computad the volume of water stored by
a typical sedirment retention dam. Using a construction cost of
2300 escudos/nml of gabion rmasonry and assuming 140 nl of gabhions
required to creata a structure 40 moters wide, total structure
coats {m 322,000 cacudom or 54181.82. Totel available water
storage, baased on 9 m3/unit width, is 160 m). Adiusted for
abstraction efficiency, this reduces to a unit cont of water of
$348.48/m3; prorated ovar a 20 year atructural design life, this
bacomes %17.42/ml. Thia compares to an unaubaidized cost of
water in Praia equal to $3.00/m3.

Chapter III gives an aconomic analysis of watershed

S5HC - 11

N



development methods proposed for WARD. We need to bear in mind
that although depreciated cash-flow analyses give the comparative
worth of different alternatives, other considerations are also
important. In Cape Verde the physical scarcity of irrigable and
high quality rainfed agricultural land is impo.tant to national
gurvival. Also, upland maize and bean production has tremendous
cultural importance to Cape Verdians.

The economic impact of soil conservation technologies has
not ueen computed for Cape Verde. Table 4.4 gives the framework
for analyzing the impacts of soil conservation on a with and
without basis.

Table 4.4
Econonmic Analysis of Soil Conservation Technologies
Iapact
Coats )
of crosion of ccnoervation
Sead Decreage in
Fertilizer proportion to land
Manure taken out of
Labor production,.
Fertilizing
Cultivation
Harvaest Decrease in Increase in propor-
proportion to tion to produc-
productivity loss. tivity increase.
Revenuas " " and decreage
Harvaest " in proportion to
! land taken out of
E production.

Source: Magrath, W. 1989.

Socio-econonic effectivenegss. The socio-cconomic perception
of soil cunservation in Capae Verde appears to be low. The
practice of ralying on mngsive structural undertakings causag
rock masonry to be confused with amoil consarvation. Tha scale of
the methods employed gives farmers the impreasion that soil
conservation exceeds thelr uvailable meana. During the
preparation of this paper we obsarvad few if any farmors actually
employing structural soil conanrvaticn mathods on thair own land.
Farmers do appreciate trees, houwevaer. An additional 10 percaent
seedling production {3 ganerated by each project nurnery for frea
distribution. Table 4.5 summarizes the Key oloments of a pecpla-
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oriented approach to soil conservation.

Its underlying principle

is to enhance soil conservation so that it is implemented on the
basis of perceived benefits, not as a work activity whose
objectives appear unrclated to upland farming.

Table 4.5

Approachaes to lLand Husbandry

01d or conventional approach

New approach

o

Boil conservation defined as
prevention or redvction of
soil erosion or volume of soil
lost.

goil conservation daefined as
the design and application of
land-use asystems that prescrve
or enhance soil fertility and
are at the sanme time attrac-
tive to the user.

Clearly identifiable signs ¢f
erosion on the land: a)
changes in surface soil tex-
ture, b) rills and signs of
soil wash, c) dark topsoil
washes off, lighter, less fer-
tile subsoil exposed, d) for-
mation of gullies and bad-
lands.

Tho emphasis changes in three
wvayst a) from goil loss to
soil fertility (we are
interested in soil produc-
tivity, not tons of soil lost;
b) from conservation
techniques to land use systems
(the environrent is degraded
because it is being wrorgly
ugsea): ¢) from the land being
first Lo the farmer being
first (higher income, higahnr
social status, lower encrqgy
requirements, etc.

Identification of applicable
conservation techniques, with
the emphesis on agricultural
engineering structures such as
systems of graded banks or
terraces and dewn-slope drains
with drop structures or check-
dams: a) design of layout
(farm planning), b) daesign of
spacity and capacity.

Thoe project desigyn is there-
tore: a) data collection and
survey (physical, social,
ecunomic); b) identification
of alternativae land use,
modification of existing use,
or design of new uae (for each
land unit); «c¢) aiscussion
with community farmors; and d)
implementation in partnership
with the community.

(Continued next page)
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Table 4.5 (cont)

0ld or conventional approach New approach

Inplementaticn is by paid wurk | Implementation is by

party, by subsidized farmers, individual f-~rmers and or

or by government. Soil groups who undertake soil and
conservation is understood to water conservation because of
mean employment, its benefits to crop
production.

Developed from: World Food Program. 1987. AGLS forum for
discussion. Unpublished. Rome.

Resource sustainability. Finally, one must address the

issue of the impact of soil conservation to resource
sustainability. Soil is concerved if its rate of formation
equals or exceeds its rate of loss. The relaticnship between
s80il formation and loss is expressed as soil loss tolerances, the
backstop value beyond which soil loss exceeds formation. Table
4.6 gives soil loss tolerances according to plant requirements
and relative scil formation rate. Lal (1988) also provides an
equation for computing soil loss rate.

Tabla 4.6
Soil Loss Tolerances (t/ha/a)
SRR
Soil rovoting depth Soil loss tolerance
(cm
) Renewable soil | _Non-renewable gsoil

2.2 2.2

4.5 2.2

50 -~ 100 6.7 4.5

100 - 150 9.0 6 7

150+ 11.2 11.2

Source: McCormack, 1981.

Comparison of the above table with Table 4.2 shows, despite

the application of soil conservation technology, that soil
erosion on staep slopes ocften exceeds soil loss tolerances by
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between 1 and 2 orders of magnitude (important exceptions to this
generalization are land use systems that employ perennial
vegetation or ground cover, e.g. woodland in Burundi, no-till
systems in the Dominican Republic, and Rhodes grass in Tanzania).
This disparity between recommended tolerance levels and actual
erosion rates signals that soil losses, though unmeasgured,
probably mitigate against sustainable upland agriculture despite
Cape Verde's soil conservation program. Obsarvation confirms
this rate of soil loss: areas in which soil loss exceeds
got/ha/a generally have rill formation associated with bare,
eroded channels. As was mentioned previously, the loss of Cape
Verde's upland soils will create an untenable situation for the
island's agriculture, irrigated as well as upland; it will also
reduce water supply reliability.

The effectiveness of rock walls, contour ditches and similar
contour-related devices to conserve water and soil is a function
of storage capacity which itself depends on land slop~. Table
4.7 below gives the relative effectiveness of contouring, and
shows that it becomes ineffective on slopes bayond 25 percent.

Tablo 4.7

Slope-related Effectiveness of Contouring
Land slope Effectiveness
(percent) (percent)

l to 2 40

3 to 5 50

6 to 8 50

9 to 12 40

13 to 16 30

17 to 20 20

21 to 25 10

Developed from: Table 13, Wischmeler, W. 1978.

Water supply and congservation. Analysis of watersheds
neighboring Ribeira Seca shows that springs may number several
hundred and supply about a third of water used; hand dug wells
number about 50 and supply less than half the valley's water;
boreholes number 13 and provide about one-fourth. Water
conservation is so intrinsically dependent on #oil congervation
that many of the methods used to reduce soil loss act to improve
water supply and reliability. Despite water's scarcity, its use
for irrigation appears to be poorly managed.

Most pumped wells are publically owned and managed by the
JRH. A principal constraint to groundwater use for irrigation is
the thinness of the aquifer in the vicinity of lowland irrigated
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fields and the concomitant risk of upconing underlying saline
water. This requires that well fields be carefully managed, that
pumping rates remain low, and that pump operation be coordinated

between pumps.

These same constrairts do not apply to wells further inland
that rely solely on water stored within channel-bottom alluvial
deposits. These deposits overly crystalline basalt that offer
little or no ground-water development potential. Permeable
basalt 2xtends from the basin mouth to about 6.5 km inland from

the sea.

The alluvial aquifer in Ribeira Seca is currently exploited
+s near the maximum of its potential. Additional land and well
development for irrigation is dependent on rainfall recharge:
irrigation during drought years would introduce competition and
possible conflict between agricultural and domestic users.
Irr.gable land during drought is in fallow except during the
rainy season; during non-drought years it is irrigated and
cropped throughout the year or until the aquifer raaches danger
levels.

Adaptive research

Adaptive research is important to soil and water
conservation in order to identify appropriate plant materials and
methodologies, and to measure the effectiveness of gsoil and water
conservation activities. It helps avoid errors associated with
introducing untested technologies to farmers unable to afford
high levels of risk. It also provides important information to
decision makers who need to know the relative worth of different

courses of action.

The preceding Watershed Development Project did not measure
the effectiveness of the soil and water conservation technologies
it employed. Runoff parcels were installed at Fontes and also
Picos, but details of their results are inconclusive. During the
course of preparing this project paper we visited several
Parshall flume installations in paired watershed studies (see
Norton, 1987 and Mannaerts, 1985, 1986a and 1986Db). The
selection of a Parshall flume for hydraulically supercritical,
high sediment load channels is incorrect, and conclusions derived
from their measurements will bc misleading.

The use of any structure to measure discharge is based on
the concept of the structure controlling the flow in the channel
approaching it. If the approach channel is gso steep that flow at
normal depth is supercritical, gaging is impractical unless the
design of the structure is such that it backs up the flow
sufficiently to provide a zone of subcritical flow just upstreanm.
Its approach channel is then effectively a stilling basin (Ackers
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et al, 1978). In the sites visited, this is impractical because
sediment load would soon occupy the effective portion of the
upstream stilling basin. The floor of a Parshall flume is
horizontal in the converging section, slopes downwards in the
throat, and is inclined upwards in the expansion. The control
section, at which the depth is critical, occurs near to the
downstream end of the convergence, upstream from the throat.
When the downsloping portion of the flume fills with rock, the
effective control portion of the flume moves upstream, creating a
positive error in its reading. However, because the site is
supercritical, water will likely hurdle through the flume
independent of its hydraulic design characteristics.
Alternatives to a Parshall flume will depend on the sites
estimated Froude number, and are described in standard texts on
hydrometry.

R2search needs by WARD include a rapid, comprehensive raview
of the effoctiveness of soil and water conservation employed by
the previous watershed development project. WARD needs to
measure the structural soundness of dams and other structures
erected, and also evaluate so0jl evolution behind these devices.
In order to enhance their design, WARD needs improved methods of
estimating design flood peaks and channel hydraulic
characteristics. This requires regional analyses of design storm
rainfall-depth-duration. Most critically, WARD needs to know the
effectiveness of the soil and water conservations methods it will
recommend. A subsequent section of this analysis describes these
activities and their requirements.

Trxaining

Training in soil and water conservation by the previous
projects concentrated on building the institutional capacity of
INIA and DGCSAFER. Within DGCSAFER there are now five
individuals with university training; within INIA the number is
higher. Because of departures, the number of individuals who
successfully completed university training exceeds the number now
employed by gc.’ernment. Given their combined skills, these
organizations have the required talent to undertake moderately
complex technical design and project monitoring activities. They
could be overtaxed by projects in many separate locations,
howaver.

Little on~the-job training in soil and water conservation
appears to hava occurred during the 1ife of the previous project:
watershed management plans and soil surveys are authored by
contractor perasonnal; rainfall analyses are by Agrhymet and
other foraeign collaborators. Analyses rulated to erosion and
sediment control borrow heavily from published works, are
complex, and give no indication of Cape Verdean participation.
Similarly, little training other than in gabion construction
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appears to have been given to participating populations.

WARD sceks to improve resource management on Cape Verde by
linking applied research to ongoing work in soil and water
conservation. By using knowledge gained from its experience in
the preceding Food Crops Research Project and Watershed
Development Project, it hopes to improve the efficiency of
activities and mcthods that conserve and sustain soil and water
resources while increasing their productivity.

Table 4.8 gives the scale of soil conservation work
completed on Santiago Island up to 1988. The foregoing
discussion shows that while structures, walls and ditches reduce
soil erosion, they fail to do so in a way that leads to resource
sustainability. The following text describes alternative methods
that achieve soil conservation and at the same time enhance
agricultural productivity. Very likely, WARD will require a
compromise, one that recognizes the country's historical context
of structural soil conservation and the need for employmaent, but
also the need to conserve soil and water. Eventually, WARD
should look to phasing out workfronts and increasing farmer-
implemented soil and water conservation.

Table 4.8
Soil conservation implemaented on Santiago Island
Area protected
Conservation method (percent)
Unprotected land 66
Terraced 8
Stone walls 12
Drop inlet structures 6
Afforestation 27
Land with at least onae of the 34
foregoing treatments
Source: Mlnisterio do Desenvolvimento Rural e Pescas, 1990.

Although WARD will iritially support workfront activities in
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soil and water conservation, this will gradually decrease so
that, by year five, workfronts will concencrate only on
afforestation (Appendix 4.2.2), maintenance of channel-bottom
structures, and maintenance and construction of irrigation
conveyance systems, wells and ga.leries. At the same time,
individual farmers or farmer groups will gradually replace
workfront activities on sloping uplands. This will rely heavily
on extension, and initially concentrate on farmers who own and
till their own land or have sacure access to land (see social
soundness analysis, Annex 4.3). Such farmers are usually better
ablae than individuals with insecure land tenure to accept the
risks associated with improved farming methods.

Asouming that the soil conservation statistics computed for
Santiago Island (Table 4.8) are representative of individual
watersheds, Table 4.9 gives an estimated breakdown of treated
areas in Ribeira Seca (total land area = 7400 ha). Although it
shows that nearly 5000 ha are without goil conservation
treatment, only a fraction of this land is suitable for cropland;
the remainder is better occupied by forest and rangeland.

Tablo 4.9
Estimated Soil Conservation Areas in R. Seca
Aroa protected
Conservation method (hectares)
Unprotectad 4884
Terracad 592
Stone walla 8a8
Drop inlet structures 444
Afforestation 1998

The following text outlines WARD's on- and off-farm soil and
water conservation activitiaes including ground-water development
and conveyance systems. Subsequent sections examine technical
adaptive research, monitoring and evaluation; training and
technology transfer; environmental impact and risks; technical
assistancae; outputs and activity costs. Although tha
implementation of upland soil and water consarvation will
concentrate on Ribeira Seca, maintenance of existing structures
will occur throughout Santiago Island,

Soil and Water Congervation Activities
Land use planning and integrated degign. Land use planning

seeks to opt.mize land use in ways that match crop requirements
to site characteristics, constraints and risks. Its objective is

SWC - 19



to balance user requirements with land productive capacity, but
to do it in ways that are sustainable. Examples of plant
requirements include rainfall availability and reliability,
radiation and temperature. Edaphic constraints important to crop
selection and culture include soil moisture availability, soil
physical and chemical characteristics, and rooting conditions.
WARD also needs to consider soil erosion by estimating its
magnitude under different management schemes. Land use planning
provides the essential tool to separate land according to its
optimal use -- forestry, range, cropping -- and identify
production patterns that offer sustained returns. Examples of
land husbandry methods that increase yields and promote soil
conservation include planting to c-imal densities using quality
seed, implementing hedgerow farming methods or stripcropping,
conserving soil moisture with mulch, and improving soil organic
matter with plant residues.

Integrated design has the objective of making sure the
corronent systems of a watershed come together in a cohesive,
harmonious, sociologically sound way. It secks to avoid
developing one resource at the expensae of another, or favoring
one farmer group while ignoring another. An example of design
that is not integrated is irrigation development in which lowland
farmer groups receive benefits, but rainfed farmers do not.

WARD, as ono of its first activities, will perform a rapid
reconnaissance-level survey of Ribeira Seca vatershed. Its
objective is to gather the essential information neceasary to
understand existing land use patterns, identify physical and
socio-economic constraints to land and water usae, and collect
data -- aerial photographs, rainfall and soil information, land
tenure data, etc -- essential to planning and design. While this
will be a Cape Verdean zctivity, it will receive short-term
technical assistance in watershed planning and gocio-economic
investigations from WARD. Its dominant methoud will be
reconnaissance-level landscape, agronomic, range, forestry, and
sociological surveys. INIA in collaboration with DGCSAFER, USAID
and its contractors will author and publish the survey's final
report; its due date is 3.5 months after project inception.

Bageline data analyses. The preceding section describes

rapid reconnaissance-leval collection of information nacessary to
the operational planning of WARD's soil and water conservation
activities: deciding the typa, location and timing of specific
undertakings. Before this can occur, these data require
analysaes. Copplex soils information neads exprassion in ways
that can be understood by laymen and be related to plant
productive capacity. Design of hydraulic structures roquires
regional frequency-depth-duration analysis of design storm
rainfall (see Watkins and Fiddes, 1984). WARD will provide
short-term technical assistance in performing these analyses for
Ribeira Seca watershed; thereafter DGSCFER and INIA will

SWC - 20

\\\4



undertake similar analyses for the remaining watersheds on
santiago Island. Some of these analyses can best serve project
needs if published in the form of technical monographs, along
with a description of how to use the information. An example is
a monograph on how to compute engineering design floods using
analyzed rainfall and soils data. These monographs should
include all maps, charts, graphs and tables requirud to complete
design activities at a point location anywhere within Ribeira
Seca watershed. DGCSAFER in collaboration with INIA, USAID and
its contractors will publish the monographs; their due date is
month 6.5 after project inception.

The preceding sections describe
baseline data collection and analyses essential to understanding
Ribeira Seca's natural and human resource situation. Operational
planning is the formulation of a logical sequence of activities -
- what, when and where -- developed from this information. It is
a management process designed to optimize resource usa: time,
money, human, land, plant and animal. The operational plan is a
collaborative process not only among different agencies, but also
across different disciplines within thcse agencies. Some
_ctivities such as large engineering structures will be unable to
proceed before the necessary engineering design data are
collected, analyzed, and published in useable form; other
activities such as agricultural extension and tree planting =--
those activities that pose little risk to life or
infrastructure -- can procead on tha basis of knowledge gained
from previous activities in Ribeira Seca. As with other
documents, government agencies in collaboration with USAID and
its contractors will author WARD's operational plan. Its due
date is month 8 after project inception.

- 5 iegs. On-farm
soil conservation activities are founded on the principle that
appropriate agronomic and animal science technologies conserve
soil and water as well as increase farm rovenuaes. Major
constraints to faim production in Cape Verde are inadequate soil
moisture reserves and low inherent soil fertility. Inadequate
soil moisture reserves relate principally to internal drainage,
itself ralated to soil hydraulic conductivity, hydraulic
gradient, and soil depth; organic matter relates to biomass
productivity and oxidation and erosion losses. Young (1987)
estimates 2.1 t/ha/a above-ground plant residues and 1.4 t/ha/a
root residues are required to maintain topsoil carbon levels of
0.5 percent in a semi-arid environment. His evaluation of the
carbon balance assumes erosion losses are 10 t/ha/a; under Cape
Vaerdean conditions in which soil losses exceed 80 t/ha/a, eight-
fold productivity increases would be required simply to maintain
gsoil carbon. This lavel of increase is virtually impossible
given Capa Verdae's climate and gaography. Project activities can
reduce soil erosion and concomitant soil carbon losses, however.
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Oon-farm soil and water conservation activities can enhance
soil moisture reserves by using contour tillage. Contour tillage
has two major effects: 1) contour furrows intercept runoff,
thereby enhancing infiltration by increasing depression storage,
and 2) contour furrows intercept subsurface interflow conduits,
retarding internal soil drainage -- subsurface soil moisture is
retained in the root zone where it is available to plants. On-
farm soil conservation practices also seek to protect soil
surfaces from the impact of rainfall. Plant residues play an
important part in preserving the soil surface prior to the onset
of seasonal rains; crop foliage also helps protect soil surfaces
during the cropping secason.

One way of assuring production of adequate quantities of
crop residues for soil and water conservation is through land-use
planning. Land unsuitable for annual crop production might
better be used by perennial plants such as pigeon pea.
Alternatively, strip-cropping or hedgerow agroforestry offers
opportunities to reduce soil losses through mixed cropping and
biomass production. Strip-cropping and hedgerow agroforastry
should be on the contour, already identified over much of the
basin by contour rock walls. The quantity of biomass required to
reach a target level of soil loss can be estimated using an
appropriate scil loss model, e.g. SCUAF from ICRAF in Nairobi.
Biomass quantity can be adjusted by hedgerow spacing, stripcrop
width, and hedgerow width.

Soil loss monitoring and modelling are key techniques in
identifying the land management alternat ses available to WARD.
Obviously, some combinations of slope, soil and rainfall are .
unsuitable for upland cropping. Sylvo-pastoralism and forestry
offer sustainable uses for such lands.

WARD's methods rely on para-cxtensionists to train farmers
in their use. The projact will fund its technology transfer and
on-farm research needs under the outreach organization created by
the WDP -- the Rural Assistance Program or RAP in conjunction
with the national extension service, DGER (see Social Soundness
Analysis). WARD will actively collaborate with IFAD by supplying
materials, tools, supplies, training and other items where
required. WARD will also monitor progress in soil conservation
and soil development (see section below).

Extension is a phased activity during which, early in the
project, WARD informs farmers about its objectives and scope --
it seeks to actively involve farmers in project planning. At
this stage of project development, WARD's agricultural message
relies on simple but pertinent technology -- contour tillage,
seeding to optimal densities, contour cropping systems using
popular plants such as Cajanus. Extension seeks to identify lead
farmers who can act as contacts and, by producing demonstrable
improvements in production, help promulgate WARD's nethodology.
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WARD will not focus on soil and water conservation, but introduce
it through the back door of improved soil productivity.

In its reliance on extension, WARD needs to carefully
utilize its scarce human resources in order to effectively reach
all of Ribeira Seca's project participants. This requires a more
vertical extension structure than currently exists within DGER,
but one which can be easily achieved by integrating complementary
levels developed from within RAP and, subsidiary to these,
carefully selected contact farmers. Productivity increases, to
serve as effective extension reference points, should be
sufficiently large as to be visual to casual observers.

Eventually, research data will help WARD to {ine tune its
extension massage. Research plays a key role in on-farm soil and
water conservation by identifying the biomass production
necessary to achieve target soil logss rates. Soil and water
congervation methodology is not uniform throughout the targeted
watershed, but varies according to farmer aspirations, crop
patterns, and site conditions. Research will help identify the
adjustments and inputs necessary to improve crop production
within target soil loss constraints.

- r congservation. Like on-farm soil and
water conservation, off-farm activities relies on land use
planning and integrated design to assign priorities on the basis
of productive capacities and farmer needs. An important off-farm
soil conservation practice is forestry and improved pasture or
range, especially on land that is unsuitable for cropping. Land
suitability for different uses relates principally to soil
moisture wivailability, itself related to climate, and to edaphic
constraints, particularly those related to soil erosion. Table
4.2 gives tho relative effactiveness of forestry and grassland in
reducing soil losses.

Structural and mechanical conservation methods -- rock
walls, contour ditches, drop-inlet spillways, dikes and walls,
and gully plugs -- have a history of application in Cape Verda
that predates independence. They are particularly valued because
of the workfront labor tney provide and, in soma cases, their
effectiveness in diverting irrigation water and controlling
channels. As described in preceding text, the effoctiveness of
many of these methods is questionable. In terms of tha
historical evolution of scil conservation in Cape Verde, however,
it is probably prudent for WARD to continue with some of these
methods for the time beoing, but on a diminishing basis. WARD
also neaeds to view their maintenance and eventual replacemnant.
The chain effect of an upstream chock-dam failure is speculative
on structures of this scale. Experience in Algeria, Morocco and
Haiti demonstrates that the failure of one structure generally
causes other structures to fail in series (Paskett, 1971 and
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1981). During 1984, th~ failure of a single large, upstream
structure in Cape Verde caused the sequential failure of 12
similar, downstream structures.

Insofar as structural methods on sloping lands are
concerned, WARD should view their near total discontinuation
within 5 years. Outside of mainstream channels and unless
functionally related to irrigation canals, other infrastructure,
or storing soil that demonstrates sufficient pedological
evolution to maintain emergent, agriculturally important
vegetation, qully plugs and torrent control structures should be
discontinued and allowed to fail without replacement. Individual
farmers should assume responsibility for building stone walls on
their own land.

In its off-farm soil and water conservation program, WARD
will concentrate its resources on mainstream structures and
conveyances related to irrigation, and the repair and upgrading
of large crosus-channel drop-inlet structures such as sedinent
retention dama. Structural repair and upgrading will target
structures having obvious design inadequacies: lack of
contracted spillways, lack of settling basins, lack of wvire
protection on stepped gabiona, etc. Wharao appropriate, it will
also undertake the construction of similar structures givaen that
an integrated plan and structural design is firot drawn up to
adequately describes their technical worth and impact (volume of
water anu sediment retained, impact on channel hydraulics, impact
under failure, otc.). WARD ‘!l Lupport upgrading and repair of
structures throughout Santiagu¢ Island.

Given the history of st.ucturai =~‘' and water conservation
in Cape Verde, WARD will underiske lirited construction of cross-
channel structures in non-principal channels. This construction
will gradually decrease by about 20 percent/a, po that by the ond
of yaear 5 esaentially no such additional structurcs will be
built. Excopticna to this rule after year 5 will be on the basis
of demonstrate - naeed and impact, e.g. to protect or provide an
irrigation canal or roadway. As before, engincoring design will
dictatc any construction.

In order to reduce material expenses, WARD will wi.uurage
local gabion manufacture. A CARITAS Foundation cooperative in
Camp Perrin, Haiti weaves gabions on a production basia; in
Burkina Faso a similar cooperative is almo active. WARD's
support could include help in forming a cooperative, funding a
visit to CARITAS in Haiti or bringing someone from CARITAS to
Cape Verda, building simple weaving frares, const.ucting a roofad
area to shelter weavers, providing management training, and
importing an initial supply of gabion wire. Thie is an
enterprise development undertaking that should be independent of
support within 4 years.
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For the purposes of this pr:aject paper, we assume WARD wil)
construct 30 drop inlet and 5 main channel structures in Ribeira
Seca. In the remainder of Santia.uo Island WARD will also
construct an additiona. 300 drop inlet and 20 main channel
structures. These quantities derive from a rudimentary survey of
Riteira Seca and othor wataercheds during the courzas of project
paper daesign. The exact number of works to be constructed
depends on watershed planning and engineering design to be
conducted during the LCP. Assuming the work normes listed in
Table 4.10, these will utilize a total of 2501 person ronths of
labor. Construction is a phased activity decreasing 20 percent
each year, so that by the end of year 5, work on this type of
hydraulic structure 18 virtually zecro.

Table 4.10
Work Normes
Activity ) Labor requirement (ml/d)
Excavation 1.00
Masonry 0,15
Ory roCh rasonry 0.135%
Gabion masonry 0.45
Rock transport 0.5%0

Source: fersonal communication, USAID

groundvater and drrigation development. At the tizme of this
project paper preparaticn we do not know the azount of
potentially irrigable land that rezains undaveloped in Ribaira
Seca watarshed. We assure that spring devaloprents, terracing,
diversionz, and canals will pernit irrigation of sozme of the
gantly slcping land bordering the zainastreanm channel. ‘lhe acount
of this land will becone known following completion of land use
planning and baseline data analyser. GCnly after that time can
WARD davolop the aeceanary designs and plans for {ta developrent.

Increasing dry scason water supplies deponds on developing
runof? storargo or tapping into groundwater. Haeservolr surface
gtoraqe, in the majority {f not totality of cases, is irpractical
dus to hiqgh sediment accurnulation rates and axtensive qrouting
requirecents. In comparison to surface water, howaver,
groundwater offers daveloprmant opportunity. The majority of
upstrean wataer supply appeara to come from developed springa and
hand-dug walls; punped walls are {mportant in the lower
watershed reachesr.. Purped wall development, howaver, ip limited
by its potential to {ntroduce saline water to other nearby wellas.
Upconing of underlying asaline water could have a merious,
detrinental ippact on {rrigated crop yields.
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As has been explaired elsewhere in this document, irrigable
land is already developed to near its full potential in Ribeira
Saca. Additional land brought into irrigated production, because
of vater supply constraints, would only be irrigated during non-
drought yeare, currently 1 year out of 2 or 3. The amount of
wvater available in the unper watershed can be computed as the
specific yield of alluvium stored in tha mainstream channel.
while occasionaliy plentiful, use of this water during drought
would conilict with domestic users. The underly.ng, crystalline
basalt has no grcundwater development potential (personal
communication, JRH).

Potentially irr.gable land fulfills a complex set of
selecticn criteria. Its slope and soil depth have to be such
that terracing or land levelling won't reduce its inherent
productivity by exponing subsoil or bedrock. It requires an
upstroam water source that can be daeveloped sufficiently to meet
plant and other requirerments. Finally, wator source and
irrigable land have to be connected by canals that are
econonically feasible to build and socially “ecanible to oporate
and maintain. FAO Irrigaticn and Drainage Paper No. 24 (1977)
outlines the general design considerations of snall-scale
irrigation projects.

For the purpcses of this project paper, we eatinate WARD can
devolop up to 9 additional hectares of potentially irrigable land
in Ripeira Seca. We assume that planning and design activities
will cccupy WARD'uz firat 2 years, and that actual conatruction
will not commence until year 3. We further eatimate that 9
hectares of additional irrigated land will roequirec up to 3
diversions and up to 10 km of lined canala. Total conatruction
labor based on terracing and retaining wall construction will be
about 397% paerson ronths assuming current work normeg apply.

ddaptive research. technical neniterind and_evaluation

Adaptive research, technical monitoring and evaluation
servan to anawer 3 kKey questionno: 1) Are WARD's activities
conserving 6oil? 2) Is tho amount of soi: lost within limits
defined by soil lcss tolerances (ara WARD's activities causing
soil losaes that excead rates of noll formation)? and 1) Are
WARD's activities conserving water? This contraasts with project
monitoring, the masasuring of quantities of work accomplished,
inputa and time; and financial monitoring, the accounting of cash
flow; and esocloeconomic monitoring of PLI.

Soil loas monitoring will use runoff plotn similar to those
used to peaasure the soll loss data reporte. in Tabla 4.2 and
dascribed by Mutchler, Murphree and HcGregor (1988). The
objective of thaesa plots im to reasure the comparative
effoctiveness of WARD's activities in reducing soil loss and
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runoff; not calibrate Universal Soil Loss Equation (USLE)
coetfizients of soil erodibility, rainfall and runoff factors.
Becaussy of this, instrumentation and data collaction requirements
are considerably reduced from that used in research station
activities totally dedicated to this type of analysis.

In conducting thesc mecasuremernits WARD wants to confirm the
effectiveness of hillslope treatments to conserve soil. USLE
runoff plots specify a 9 percent slope and a length of 72.6 m.
WARD requirements are less demanding but should be representative
of upland areas in Ribeira Seca: runoff parcels should be
sufficiently wide to eliminate border effects; they should also
be long ernouvgh to develop downslope rills; runoff storage
capacity should equal that computed for a 109%-year, 48-hour
design storm. Individual parcels will receivae difforent
treatments -- stone walls, haedgerow agroforestry using different
hedgerow densities, traditional agriculture, agroforestry
stripcropping, contour tillage, etc. =-- and be compared to runoff
and soil loss from a parcel in bare fallow. Runoff plots should
operate for a minimum of two years before any conclusions are
drawn from their data.

In evaluating the technical nffectiveness of its
undertakings, WARD will transpose the knovledge gained frorn its
runoff parcels to Ribeira Seca watershed on the basias of areca
treated according to different conservation methods. Aroca
treated will be computed on the basii of field size of
participating farmers. 1In order to refine its monitoring, WARD
will also compare tha relative quality of farnmcr work with that
of treatment implemented on the research parcels. Stocking
(1988) discusses several methods for assessing vegotative cover
and manajement effects. This monitoring will gage the
effectivene~s of soil conservation implemented on fields, not
entire watcrsheds.

During previous activities INIA installed several paired
bagin studies. Paired watersheds normally go throuqgh a
calibration period lasting at least 10 years. One watershed is
then treated and the effects of this treatment are compared to
its paired control, usually for several years. Other
alternatives exiast: correlating a single watershed to rainfall
or correlating to a process-oriented model. Unit source
watersheds of this type imply that only a single crop is grown
and that treatment io raeceived on an entire watershed. Decause
of thae time, oxpense and expertise required by this type of
undertaking, WARD will not conduct unit source watershed studies.

At come time in the future WARD may decide it neoeds to know
the amount of soil lopt by the entire Riboira Saca watershed.
Bacause of measurement complications, this activity should use
one of the standard process-oriented soil erosion and sediment
flux models. Because these models require considerable
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experience, the exercise should be contracted rather than
attempted by INIA or DGCSAFER. Although expensive, modelling
will cost considerably less than establishing a hydrologic
network in unstable channels having infrequent, hydraulically
complex flow.

Part of WARD's mandate is to implement practices that
conserve water. Part of this will occur on rainfed land where
contour tillage and other methods reduce torrential runoff and
increase water availability to crops. WARD will measure water
conservation using the runoff parcels described above. Also
important to water conservation is irrigation use. Irrigation
water use can be improved if water supply is matched to plant and
soil requirements. Plant irrigation water requirenents vary
according to the stage of plant development and the amount of
water received from rainfall or other sources. Generally,
planned water use for irrigation is often considerably less than
irrigation delivered on che basis of tradition or force of habit.

In order to improve water use, WARD will develop an
irrigation computer model designed to match plant and soil
requirements (seec FAO irrigation and drainage papers 24 and 33).
It will rent selected irrigated pracels within Ribeira Seca both
to test its model, compare water use to traditionally irrigated
parcels, and demonstrate water conservation to irrigators. INIA
will be responsible for model development and comparative
studies; it will collaborate with RAP and DGER in demonstrating
water conservation use to participating farmers. Model
development will rely on agroclimatic data stations already
operative on Santiago Island.

Training and techneology trapsfer

Training and technology transfer are essential activities in
raising the capacity of WARD participants to manage Cape Verde's
soil and water resources. WARD is designed to train all levels
of participants, individual farmers as well as researchers, in
skills which best serve to increase resource productivity and
sustainability. Table 4.11 gives WARD's soil and water
conservation training schadule, describes training requirements,
and provides a typical course structure.
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Table 4.11

Soil and water Conservation Training Schedule

local sataff.

S S
Typical sourse
structure:
Typical Training a) duration
Title participant requirements b) place
Advanced Head of INIA, Experience a. Up to 1
technical DGCSAFER, DGER, sharing, month
training etc. learning new b. Interna-
ideas tional
research
ingtitute
or confer-
ence
Expert Researcher, Detailed a. 1 or 2 weeks
workshop senior exchange of b. Anywhcre
engineer, ideas and
senior information.
extensionist. Publication of
proceedings.
Graduate Senior engineer | Graduate a. MSc 2.5 yrs
study for or extensionist | training in b. Out-of-
practi- theory and country
tioners practice of university,
soil and water thesis
conservation, work in-
other pertinent country.
subjects.
Diploma Proven Under-graduate a. BSc 4.5 yrs
study for practitioner or | training in b. Out-of-
recruits promising pertinent country
and recruit subjects: university.
practi- agronomy,
tioners forestry,
soils, civil
entineering,
atc.
In-country | Proven Practical a. Series of 1
technical practitioner: training at month
training agronomy, design level, coursoes
soils, either by b. In-country
foreatry, visiting training
range, otc. trainers or caenter

(Continued naxt page)
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Table 4.11 (cont)

Soil and water Conservation Traing Schedule

Typical Training a) duration
Title participant requirements b) place
Opera- Field Practical a. Seriesz of 1
tional assistant, training at month
level training | conservation construction courses
lassistant, level by local | b. In-country
extensionist staff training
center

DGCSAFER has expressed a need for one engineoer trained to
MSc level in dam design and foundations. It alsc ncads 1
additional BSc-level engineer and 4 technician-level individuals.
Both DGCSAFER and INIA need training in non-structural soil
conservation methods, monitoring, and management. Short term and
recurrent technical assistance (TA) will address these subjects
during the project.

Technology transfer is critical to the success of WARD
activities in upland agricultural areas. Tecchnology transfer
concentrates on tcaching participating faruers the essential
skills they require to improve managenment of thair soil and water
resources. The topics to be extended are strongly linked both to
lessons learned from the praceding watershad development and
research projects, and to research sponsored by WARD. The
project will fund its technology transfer under RAP in
conjunction with DGER.

Technical acaistance

Technical assistance in soil and water conservation
activities will occur at different intervals throughout the life
of the project and be short term and recurring short term . Long
term TA is related more to project management than soil and water
conservation activitiaes, and is described elsewhere in this
document. Individual TA asoignments will last between 4 and 6
weeks. Early during the life of the project TA will assiat INIA
and DGCSAFPER in conducting rapid reconnaissance surveys of
Ribeira Seco, analyzing the data there surveys provido, and
developiny oparational project plans from them. A TA
hydrometaeorologist will also assist INIA in conducting regional
frequency-depth-duration design storm analysis of recorded
rainfall data, and authoring a brief engineering drainage design
manual providing methodology on how to use the resulting design
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curves. A TA irrigation engineer will also help DGCSAFER to

establish structural irrigation design specifications.

other TA visits are outlined in Table 4.12 below.

Table 4.12

Taechnical assistance

These and

Discipline

Durationt

Objective

Land use planner

ST

Assist INIA and
DGSCFER perform
rapid
reconnaissanca of
Ribeira Seco,
analyze and publish
results.

Hydrometeorologist

ST

Assist INIA perform
regional frequency-
depth-duration
analysis of dasign
storm rainfall and
publish results.

Civil/agricultural
engineer

ST

Assist DGCSAFER to
produc design
specifications for
structural works
and irrigation
systems.

Soil erosion
specialist

RST

Asgist INIA to
astabliah runoff
plots, collect and
analyze data, and
publish results.

Management systems

ST

Asgsist INIA and
DGCSAFER develop
efficient
management systems
that reduce
overhead.

Unspecified

ST

To be defined
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- {nabili | feasibili ¢ WARD

Research throughout much of the world has demonstrated the
effaectiveness of agronomic mathods in controlling soil loss.
Structural methods have a role in reducing aggravated,
concentrated soil erosion or runoff to levels in which biological
methcds can be effective. This role isc complementary to proper
land use; it is ineffective when applied in isolation or
exclusive of the kinds of maragement that a land usae ethic
implies. WARD sceks to address this gap by inculcating soil and
water conscervation in the guise of a program that improves soil
productivity, thereby gaining a means of acceptance within
participating farmers. Its taechnical feasibility and
sustainability is affirmative within the scope of its capacity.
Land that is inherently unsuitable for agriculture, when denuded
and cropped, will continue to degrade. Thus, while WARD is
technically feasible and sustainable, final judgement rests with
its social acceptability. If adopted by Capa Verde's population,
WARD will succeed. If WARD fails, however, serious thought needs
to be given to the reasonableness of continueing investment to
this gsector. Other more serious problems, of which soil erosion
may only be a manifestation or symptom, may be at cause.

Environmental impacte and risks

structures. Among other things, WARD's objectives are to
conserve soil and water. While both thess subjects are
environmentally bunign, thaore is considerable environmental risk
posed by large, main-channel structures. While this risk can be
minimal if enginecring design procedures are adhered to, WARD
needs to bear in mind that not all of the existing structures did
this. WARD also need to take into account that these structures
are constructed in series, and that thera could be a chain effect
in which the failure of one cotld affect the failure of tha
others. The risk of dam breach varies according to age of the
structure, its design, and the occurence and magnitude of randon
floods. Although a cross-channel structure rapidly fills with
sediment, it initially operates as a reservoir. Assuning a
raeservoir filled with water fails, the effact of a breach would
vary according to whether it was gudden or slow, and to the
amount of water contained in the reservoir. The worst-case
scenario is of a sudden braeach of a fillaed reservoir. This water
would cascade down the channel, probably overtaxing any
downstream dams and adding their volume of water and sediment to
the flood wave. This would likely damage or destroy any
downatream irrigation conveyances and roadways. The likelihood
of such a failure is expressod by DGCSAFER's suiructural design
specifications, notably 20-year design life with 50 percent
acceptable fajilure risk.
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Assuming a dam filled with sediment fails, the breach would
likely be slow. If only the central or wing portion of the
structure failed, probably only the mid-channel or side portion
of its sediment would join the flood wave. Passage of the
sediment would depend on its nature, the volume of water
available in the flood, the slope of the channel and other
characteristics. The worst-case scenario would involve a non-
Newtonian mix of water and sediment similar to a debris flow
cascading down the mainstream channel. As with water this would
engulf or damage downstream structuraes, probably causing their
failure. It would likely deposit large volumes of sediment over
irrigated fluvial terraces, forcing their abandonment.

The worst of all possib.e cases is a mix of these two
events, high volumes of water associated with high volumes of
sediment involving a sudden series of breaches as tha flood wave
advanced downstrcam. It would probably require the sudden
failure of a reservoir occurring conjointly with overturning of a
sediment reotention dam. Such an event would probably mean the
end of irrigated agriculture wherover it occurred.

Improved engineering design will lower this risk but not
prevent it. WARD promises to rehabilitate existing structures by
building contracted spillways on the dam crest and adding
discharge aprons and posaibly energy dissipators at the dar foot.
Ideally, the water discharged by these devices should be gub-
critical when it reenters the stream channel.

As these structures age their failura risk will increase.
This is primarily because of settling and shifting of rock within
gabions, wire failure, the affect of falling rocks on exposed
gabions, corrosion and other causes. The quality of rock used to
fill gabions in Cape Verde is about midway batwecen good and poor:
excellent rock is blocky and hand-placed within gabions; pocr
rock is randonmly placed round cobbles.

Rainfed agriculturge. The projact proposes contour

agriculture on sloping land, some of which isn stoep. WARD will
attempt to influence the mix of land uses -- agricultura,
forestry, rangeland -- in ways that minimize erosion to within
acceptable gsoil-loss tolerances. Initially, this will be by
evaluating the effects of qground cover ugsing SCUAF's hedgerow
agroforestry soil loss model, or some other equally acceptable
mathod. Evantually, runoff plot data will be available to
further guide WARD's afforts.

Because WARD will implement techniques such as hedgoerow
agroforestry, etripcropping using agro-sylvo-pastoral apacies,
and contour tillage, local concaentrations of runoff may occur.
These concaentrations could lead to rills and qully formation if
downslope protection is not a component of the farming system.
Downslope protection will most often be in the form of hedgerow
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and stripcropped species which, if implemented correctly, will
have a debris collecting and water spreading effect on runoff,
lessening its impact. As stated in this text, there is an upper
slope limit to the effectiveness of such inte' sentions. Beyond
that limit, rangeland and forestry are more appropriate land uses
than cropping.

Most of Cape Verde's population relies on
water from shallow wells for its domestic water supply. During
drought years ground-water levels are shallow and wall racoveries
are slow. In saveral uvells wa observed well inflow limited to
seepage along the contact zona between impermeable basalt and
overlying channel alluvium; well recovery required 12 hours to
raise groundwater levels 0.6 mater.

Raeforostation efforts in Cape Verde raly extensively on
mesquite. Mesquite is beginning to invade channel bottoms and
could threaten water supplies during drought. WARD should
monitor river bed vegotation and evaluate its effect on water
supply. If a serious threat bacomes obvious, than WARD may have
to control phreatophyte density. Methods to remove vegetation
should avoid chemicals that pose a risk to human or livestock
health.

Many wells have unsanitary access platforms where livestock
congregate and risk contaminating groundwater. WARD, as a
community service, could improve tha health of its project-area
population by cementing the above surface platforms and walls
that surround well openings. Several wells were observed that
require cleaning.
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Annex D.3 FORESTRY AND SYLVO-PASTORAL ANALYSIS
I.INTRODUCTION

A development priority in Cape Verde has been environmental
gtabilization in rural zones. Towards this end, USAID has been
involved since the late 1970s in a series of projects promoting
watershed management and development. While "biological
measures" (usually afforestation) were reqularly included as
project activities, it was in the 1988 WDP Project Paper
Amendment that tree planting was prioritized. By planting 3.5
millicn trees during the LOP, the project hoped to stabilize
hillslopes thus protecting new engineering works in stream
channels from excaessive runoff and soil erosion.

Although substantial numbers of trees hava been planted as
part of GOCV and USAID efforts in goil and water conservation,
much work remains in achieving environmental stability. Severe
problems of soil erosion and uncontrolled runoff remain,
particularly on marginal rainfed agricultural land. Water
availability, soil stability, and agricultural productivaty
throughout Santiago will continue to depend on effective soil and
vater conservation measures. For this reason, this design team
will give careful consideration to forestry, agroforastry, and
management of sylvo-pastoral areas whan devaloping thoe WARD
implementation plan.

The following analysis will briefly review GOCV and USAID
orientations and accomplishments to date in forestry and related
disciplines. Work being done was evaluated for technical merit,
the capacity and use of human resources, monitoring and planning,
and technology transfer. General and specific conclusions were
reachad that wil) help guide WARD's areas and nodes of
implementation. Since one of WARD's objectives is continued
assistance to DGCSAFER in soil and water conservation, past
activities are identified that hava proven to ba valuable but
will require further support. Detarminations will also be made
on new activities that will become part of WARD's implementation
plan. Technical, financial, and institutional resources neceded
to implement priority activities will ba defined.

II.TECHNICAL METHODOLOGIES
A. Pindings
Forastry Goals and Priorities

After earlier efforts in Cape Varde to conserve soil and
water primarily through structural improvements using rock and
masonry, there has been a racognition of a parallel need to
stabilize aroding mlopes through vegetation management.
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Vegatative measures used to promote soil and water conservation
in WDP watersheds have centered around tree planting on both
agricultural and non-agricultural land. The basic objective was
to create a vegatative cover on slopes to reduce soil erosion and
increase water infiltration.

An additional objective of tree planting, particularily for
the Directorate for Foraestry Services (DSF), has been fuelwood
production. Over 80% of the population of Cape Varde obtains
energy for cooking by burning wood or charcoal (The World Bank,
1989). In project watersheds, it is estimated that even with
current rates of tree planting, fuclwood production will continue
to fall asignificantly short of demand. Lacking a ready fuel
source, rural populations resort to removing woody vegatation
from steop slopes or burning crop residues. Both of thesa
questionable activities are key contributora to soll erosicn and
the loss of soil fartility.

To data, tree planting has not resulted in fuelwood melf-
sufficiency but the trand appears to bes greater balance 1in
production versus consumption. Despite some pessinmistic
estimaten, there seems to ba significant progress being made in
this regard -- prices of cut wood remain fairly low (although
subsidized labor may keep the price artificially low) and
fuelwood cutting pernits are also reasonably priced.

Spacies Salegtion and Seed Supply

A criticism of forastry wvork on Santiago has been the
limited diveruity of tree species being used. Initially, tree
planting cantered on two speciles, Propopim juliflora and
Parkinaonia aculeata, the former valuad for the quality and
quantity of its fuelwood and the latter for forage production.
However, the risks inherent to monocultures has rade
diversification advisable. Acacia hologericia, an Australian
native ntroduced fairly recently, has proven weall adapted in
most clirmatic zones in Cape Verde and accounted for almost 40% of
the trees planted by the end of WDP (WDP, 1990). The three
species noted above atill account for over 85t of trees planted.
The FAO/Belgium Forestry Project produces seedlings of greater
species variaty but still planta substantially more Proacpia than
any other mspecies. Insufficient effort has been made to identify
and promota other sapecies which may also posseas desirable
gqualities and produca valuabla enargy and non-enarqgy products.
Table D.J).1 illustrates the relative importance of species
produced for afforeatation work in the USAID project waterasheds,

Thae WDP used a aicple aystem to match apacies to site.
Generally smensides are planted with Atriplex, arid zonas with P,
juliflora, and cultivated areas with A, hologericea. There are
large monoculture plantations, primarily of P, juliflora, which
increases the riskas of disease cor insect attack. Provan or

b |
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TABLE D.3.1: Inventory of Tree Species Produced, 1990

SPECIES TOTAL PERCENT
Acacia albida 8194 1
A. bivenosa 9410 1
A. cyanophylla 31085 4
A. holosericea 325572 40
A. polisninma 970 <1
Atriplaex app. 2000 <l
Azadirachta indica 8019 1l
Casuarina aspp. 5681 1
Eucalyptus -~pp. 4482 1
Melia azadirachta 13034 2
Leucaena upp. 1J146 2
Parkinasonia aculeata 41515 S
Prosopis juliflora 302781 37
P. cinararia 36) <1
Seabania qrandiflora 150 i
Tamarindus indica 6753 1
Ziziphus rauritiana 7244 1
Other <7526 3

(Source: Watershed Development Project Final Report, 1990)

presurmed shortcomings exist {or each of these species. Atriplex
provides adaquate ground cover in saline environments but does
nct produce any othar benefita such aas (oraqge. A._holozoricea is
the troe cost readily accepted for agroforeastry, pocasibly because
of itg spe.. crown diameter (wWDP, 1990). Information is scanty
however on whether this species icproves soil fertility. It also
lacks secondary products such as fruits or fodder that would
increase benefitas to farrers.

The widespread planting of Progopla is the cause of rmuch debate
among those supporting forestry work in Cape Vaerde. In oorze
parts of the world, Frosopis ts considered a weed that forns
ippenetrable thicketn, difficult to eradicate or manaqge. This is
felt to constrain tho germination and growth of grasses for
grazing livestock. To datae, there {s little visual evidaence that
this i@ occurring on Santiago. Older plantations are still open
with only limited natural seeding or sprouting from adventitious
root buds.

It is also held that Proaopls competan with crope for acarce
groundwater. Although Preoagpip does explouil deep groundwater
with its imppresuive taproot, its leaf forr frdicates fairly low
evapotranspiration potaential. There is need for some research in
the project zone to determine the degree to which this or other
tree spacieas deplete ground water resources on Santiago. It does
gsean logical that, given the low value of fuelwood compared to
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water, fuelwood trees such as Proscpig should not be planted on
or near irrigated land and existing trees in these areas should

be cleared.

A constraint to efforts in tree species and variety
selection is the non-systematic way in which seed is collected.
Generally this process is done by undersupervised field crews who
may not pay close attention to tree phenotype. “2ed collectors
would he inclined to harvest from those trees that are easiast to
reach; this favors shorter, slower growing trees. The DSF does
not yet have an adequate facility for seed sorting and storage.
However, GOCV officials have said that the Fomento Agro-Pecuaria
(FAP) is increasing its capabilities in se:d multiplication and
storage and could possibly provide services to the DS5F. WARD
should promote a collaborative cffort with FAP to collect and
gstore tree coed from preferrod species and phanotypes.

geedling Production and Tree Planting

The DSF operates its principle tree nursgery at the Achada
Sao Felipe facility. The wDP has also astablished amaller
nurgeries in each of the project watershueds. These wera managed
by DSF workers with oversight provided by the WDP forester. A
typical nursery within a watershed will produce 10,000 to 15,000
seedlings par year of perhapas 10 different species.

Tree planting at fairly high densitics has been concentrated
in arecas not gsuitable for cropping such as scasides, ridges, and
arid zonews. In the steepest arcas, caldeiras (crescent-shaped
microcatchrments) are dug along contour lineu; caldeiras are
offset in the vertical direction to better trap runoff. On
moderate slope, contour furrows ars usad inatead of caldeiras.
Treecs are planted in pre-dug holes after the first asubstantial
rain of the surmrmer. When feasible, plantations are protectad
fron animale by quardas for two years after planting.

There have been incidences of low tree survival tut it is
apparent that this is mostly caused not by poor planting
techniques but aimply by insufficient rainfall after planting.

In the sometiren harsh environments that are targeted for
afforestation, seedling survival ig never aasured. In other
instances, a particular species iga not suited to tha site
selected for trae planting. For example, Proaoplin and
Parkinaonia have had high nmortality in seaside plantations.
Varioun species or Atriplex, a salt tolerant surub, have had much
greater survival ratas.

Most trees planted by WDP are still)l quite young and are not
yet ready for harvest or exploitation. Thus, the final stap in
the fualwood cycle has not beon officially implemented. The
FAO/Belgium Foreatry Project im aupporting the formulation of
harvast plans for other parts of Santiago and on Maio Island.
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This system calls for the removal of 60% of each tree (branches
or stems of multi-stemmed trees) after 7 years and 40% of each
tree after 15 years. After 25 years, 50% of the trees will be
cut and replaced with seedlings.

To take advantage of the investment made in tree planting,
harvest and marketing plans must now be formulated for raturirg
plantations in WARD watersheds. There ara strong reasons for
short rotation hurvests. Prosopig coppices voraciously; once a
root system is established it is almost impossible to kill. Tn
addition, growth rates for stump sprouts normally far exceed
those of mature traes. The harveat system being devaloped by
FAO/Belgium could be modified or adopted in its present form for
WARD watersheds. However, it is recommended that socio-economic
and land znd tree tenure studies first be carried out to define
harvest and marketing oystems that are socially, as well as
technically, sound and sustainable.

. ! . ot

Agroforestry can be described as the cultivation of trees
(or shrubs) in association with crops or animals. Morever, the
trees are planted as an integral part of cropping or livestock
systems; systems made more viable by this integration (Foley and
Barnard, 1984). Agroforestry seems well suited to Cape Verde for
a variety of reasons. It can improve soil stability and
fertility (both organic carbon and available nitrogen levels in
soils increase in functioning agroforestry systems), provide
insurance during years of crop failure, and furnish forage for
high-value livastock and wood biomass for fuael (Young, 1987).
However, only limited progress has been made in stabilizing
cultivated landa through agroforescry.

There are USAID project sites where trees have been
successfully integrated with hapguetas (contour furrows) or
arretos (contour rock walls). While farmers sometimes accept and
appreciate tree planting in their fields, only low densities have
been tolerated. Common is 10 meters between furrows and 5 to 10
meters between trees (100 to 200 trees per hectare). Canopy
cover using such a system would mostly likely be less than 10%.
Light tree density such as this cannot prevent substantial soil
displacement during heavy rains. To make an impact in s2il and
water conservation, the DSF should make rainfed croplands the
target of a determined agroforestry aeffort by daeveloping and
promoting more intonaive, effective asystenms.

Fruit production for export and domestic consumption is
among the more lucrative agricultural activities on Santiago. As
an example, benana exports easily account for the greatest
foreign exchanga earnings from an agricultural product. The WDP
played a modest role in developing fruit production in project
watersheds. Limited numbers of fruit trees are produced and
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distributed as a complement to tree planting for soil and water
conservation. The RAP reports that in 1990 it distributed 8,200
seedlings of such species as: Mangifera indica, Carica papava,
Citrus sinensis, Citrug limonia, Anacardium occidentale,

americana, Tamarindus indica, Ziziphus mauxitiana, Psidium
spp. (WDP, 199C). These trees are usually

guajava,

planted around dwellings or at the margins of agricultural areas.
There appears to be great potential for expanding coumunity-based
fruit production and marketing. The interest and market
certainly exist. More effort needs to be givaen to producing
fruit tree seedlings and instructing farmers in how to plant and
care for them.

Shrubs and Grasges

In some situations, shrubs and grasses are as important as
trees in soil stabilization on steep slopes. Improving soil and
water conservation on Santiago requires the establishment of
vegetation cover on the steepest hillslopes where cropping is not
or should not be practiced. Currently, hillslopes are
contributing important forage for family-owned livestock. This
vegetation is used in two ways: it is collected and carried to
confined animals, or animals are allowed to graze and browse.
Unfortunately, these activities denude slopes and thus increase
rainfall runoff and soi! erosion.

While range management and forage production are critical
both in soil and water conservation and for supplementing rural
incomes, USAID projects have only indirectly addressed these
issues. 1In project trcee plantations there usually is an attempt
to exclude livestock for a period of time while seedlings bscome
established. This is usually accomplished using paid caretakers
rather than fencing and has resulted in some natural
reestablishment of native grasses and shrubs. Much greater
action is needed, howaver, to restrict cultivation and contr(.
grazing and forage collection in the steep slopes of upper
watershed areas. The Forestry Code in Cape Verde calls for
protection of such fragile, erodible areas; but implementing
these regulations needs institutional determination and
innovation, perhaps relying on techniques of community forestry
or mixed state-community systems of protection and utilization.

Small fenced exclosures set up by INIA and the DGCSAFER also
have demonstrated that recovery of damaged land is possible even
without grass reseeding. Among the species most commonly seen
regenerating in protected areas is Desupanthus virgatusg, a shrub
valuable for forage and fuel. Unfortunately, this shrub is
reported to be unpopular with Cape Verdean farmers. Research is
needed of the potential for reseeding protectad rangeland with
more acceptable grasses or shrubs. Once these lands return to
ecological equilibrium, forage and fuelwood collection and
controlled grazing can be permitted at prescribed intensities.
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A component in the pending IFAD Community-Based Agricultural
and Livestock Development Project is the creation of sylvo-
pastoral management areas. The IFAD Project would create 100
hectare enclosures with watering points, herder associations,
pilot dairy enterprises, and improvad veterinary care. The main
goals of this effort will be to introduce to the project areas
(afforested zones of Achada Beleia, Achada Mosquito, and
Tarrafal) better techniques for herd management and the
introduction of a participatory, community-bused approach to
livestock development.

Impact Agsessment of Tree Planting

Most impact ascessment is speculative due to the lack of a
comprshensive watershed monitoring program. Many benefits
derived from tree planting activities must be estimated or
presented in non-quantitative terms. Tree plantations are felt
to contribute to soil and water consarvation in a number of ways.
Tree canopies impede raindrop impact and decrease downhill soil
movement during storms. Rain water flowing down tree trunks has
a greater infiltration rate and thus does not contribute as much
to erosive stream flow. The root systems of trees and
reestablished shrubs and grasses can physically stabilize the
soil (Pereira, 1989).

Data from similar environments in other countries are useful
for comparicon. It has been reported in Burundi that woodlands
lose about half as much soil to erosion as do bara fallow control
plots (Guizol, 1982). Approximataly the same differaence was
measured in agroforestry zones in Japan when compared to bare
fallow (Watnaprateep, 1980). Howaver, o enpirical data have as
yet been collected in Cape Verde to support or refute these types

of estimates.

A undeniable benefit of planted troes is their contribution
to fuelwood production in project watersheds. It has been
roughly estimated that a Prosopis plantation of 5 x 5 meter
spacing yields about 1.25 tona/ha/yr in cape Verde (Egli, 1989).
If this is reasonably accurate then the trees planted by the WDP
are producing about 7,500 tons of wood per year worth about
$600,000. This wood is obviously not all available for public
consumption but these figures illustrate the potential value of
fuelwood yields.

There ara numerous other benefits for which quantification
would be quite difficult for lack of Jata. Cape Verdeans obtain
forage, fruits, pods, nuts, nedicines and other secondary
products from treas planted by WDP. Other benafits even more
difficult to quantify include: shade for dwaellings, tenperature
moderation, wind interception, visual aesthaetics, habitat for
wildlife, and others. Possible negative impacts include
competition for land and water resources and soil nutrients.
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B. Constraints and Opportunities

The FAO/Belgium Forestry Project mentioned above supports
many activities within the DSF. Their specialists work with Cape
Verdean counterparts in nursery production, forestry planning and
mapping, mensuration and !nventory, harvest plans and fuelwood
sales, and training. Although their emphasis has been on
Prosopis plantations for fuelwood, they are researchinc other
species anc have started a program in community forestry. With
more numerous TA and closer interaction with DSF staff, this
project has had a much greater role in institutional development
than had WDP or could be expected from W.A\RD.

WDP attempted to copplement the work ol *+h~ DSF (and FAO) by
integrating forestry with rural engineering to bevter address the
issue of soil and water conservation. Howaver, nmuch of the WDP
forestry component svolved into mass tree planting in a style
similar to the work being supported by FAO. Thic created a
redundancy in technical support provided by the two donors,
although the projects were gengraphically separate for the most

part.

To make an sustained impact in the forestry sector, USAID
must once again look for ways to conmplement the areas of
competancy in the DSF, while avoiding conflict with FAO efforts.
This nust also happen within WARD goals and objectives, which
call for activities directly promoting agricultural production.
Three areas of opportunity are agroforrstry, fruit production,
and rehabilitation and nmanagement of sylvo-pastoral areas.

However, local resources available for these types of
activities are currently inadequate. An office is noeded in the
DSF concerned only with agroforaestry activities. One or two
foresters should be salacted and sent to suitable universities
for training in agroforestry principles and techniques and in
principlas of social foreatry. Research is neaeded to develop
workabia agroforestry systens and to find tree and shrub spacies
that would be acceptable and valuable to farmers.

There aluo could be significant farmer resistance to
intensive agroforestry. Treas are sean to conflict for limited
land resources with cultivation of corn and beans. Givaen the
tenuous financial conditions and small land holdings of rural
families, tha risks of change would ba difficult to accept. But
along with proven agroforestry technologies, acceptance and
voluntary cooperation by farmers is necessary for an agroforestry
program to be succaessful. WARD, drawing upon the research and
extension community, is in a good position to promote
agroforestry through field trails, demonatration plots,
extension, and training for farmeras.

Likewise, WARD could use its resources to accelerate the
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production and sale of fruit trees. Fruit and fruit trees enjoy
undisputed popularity with rural families and contribute
gsubstantiall; to rural economic activity. Obstacles such as poor
transport, frocessing, and storage infrastructure vill maxe
expansion c. fruit production difficult. The opportunity exists
during WARD to investigate and promote better systems for growing
and marketing fruits and other tree products.

The majority of rural households on Santiago raise
livestock; oxpending a considerable amount of time and resources
and deriving significant fanmily income from the activity (Finan
and Belknap, 1984). Livestock (mostly goats) is allowed to graze
and browsa freely on fallow, uncultivated, or marginal land. It
is also comnon “or hillslopes to be cleared of virtually all
organic matter to be used later as animal feed. As a reeult,
range condition over much of Sentiago im poor which contributes
to excessive runoff and scil aerosion.

A constraint to successful intervention in sylvo-pastoral
areas is the paucity of information available on productivity or
carrying capacity of Cape Verde's rangelands. Later in this
analysis is a sample list of raesecarch topics which could provide
valuable information for better rehabilitation and management of
Santiago's rangelands. Avoiding redundancy with the IFAD
Project, WARD will coordinate collaborative programs with INIA
and DGCSAFER to develop and implement improved management systems
for pastoral resources.

III.HUMAN RESOURCES
A. Yindings

Donor Asajistance

Mantioned earlier in this report, the FAO/Belgium Forestry
Project is the primary source of donor support to the DGCSAFER
DSF for work on Santiago and Maio. Initiated in 1978 and
currently in its third phasa (1989-1993), the project maintains a
large ex-patrict staff to work with Cape Verdian counterparts at
national DSF headquarters at Achada Sao Felipe. The project
seeks to improve the DSF's administrative and planning capacity
as weall anm its technical capabilities in seedling production,
plantations, and fuelwood harvest. In additional, tho project
conducts research in such topics as nursery techniques, site
preparation, and species trails. Both in-country and
international training is supported although no degree programs
are funded. The UNDP, EEC, and Swissaid are other donor groups
supporting modest afforestation activities on Santiago.

Public Sector Involvement
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At the Achada Sao Felipe facility, the DGCSAFER DSF employs
approximately € engineer-level professionals, 4 mid-level
professionals and 8 technicians in forestry and/or natural
resource management. The engineer-level staff generally have
university deqgrees and periodically attend short-courses and
workshops to upgrade their skills. In numbers, this level
appears to be adequately staffed to handle most DSF management
tasks. The number of mid- and lower-level personnel appear to be
inadequate for thaeir tasks of field suporvision and technical
oversight. WARD will review staffing needs at these levels and
propose training as neceded. Many of these tochicians receive
technical training at the INIA Training Center; their curriculum
includes forestry and rural engineering classes as well as math,
chemistry, languages, and other topics. As these agents often
provide the only reliable quality control for field work, their
skills nead to ba upgraded through yearly workshops and technical
coursaes. WDP has conducted a number of such courses and also has
sent participants to courses sponsored by the FAO/Belgiun
Project. The opportunities for in-country technical training
appear to ba adequate for most of WARD project needs.

An important secondary objective of tree planting haa been
to provide omployment to rural populations. According to WDP
reports, rural Cape Verdeans contributed over 285,000 peraon days
of labor as paid participants in nursery management, site
preparation, seedling transport, and trea planting. This labor
force is provided both by normal workfronts and comnunity-based
workfronta. Many of these positions are filled by unskilled
laboraers although nursery managers and c¢ontroladoraes (workcrew
foremen) recaive some technical training and generally maintain
their positions from year to year.

Due to a variety of factors, primarily the unsustainability
of funding laber with PL 480 proceeds, WARD will gradually
diminish the number of parson months of labor employed {n
forestry activities. Within five years, this quantity should
reduca from about 12,000 person months to about 6,000 peraon
months per year. This reduction will coincide with the transfer
of tree planting responsibility from the project to the DSF of
certain rogions within project watersheds. As investment in
labor declines, naw opportunities will develop for use of the
proceeds from PL 480 grain sales. These opportunities, which
should provide alternate sources of income for rural fanilies,
could includae seed money for micro-enterprises, risk insurance
for farmers trying improved farming systems, or credit for
investment in agricultural infrastructure.

Although WARD will not directly implement rural enterprise
developmaent programs, it will provide support to RAP in these
activities and will contribute further by ccllecting base-line
data and conducting feasibility studies. Two potential sources
of TA to support this important element are the PVO eventually
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chosen to manage the PL 480 food aid program and the U.S. Peace
Corps which has an active program on Santiago. The WARD
Consortium will need to coordinate with either or both of these
organizations early in the project to develop an action plan and
identify personnel needs.

community Involvement

The WDP has made efforts to enlist public assistance and
support in watershed development activitiesd. Through the Rural
Assistance Program (RAP) a limited number of conmunity-based
forestry activities are being conducted. The RAP manages small
community nurseries and distributes scedlings (usually fruit
trees) to the rural population for a nominal fea. Thene trees
are usually planted next to dwellings and rarely in locations
that would promote soil and water conservation, such ao along
contours in croplands. The free distribution of planta or seeds
for the lequminous, perennial shrub Cajanug ¢ajan (Congo bean)
has baeen more readily accepted by farmers and this species can be
seen growing in moust agricultural areas. Generally however, it
muat bae said that voluntary treec planting by individuals or
community groups is not having a moasurable impact on soil and
water conservation on Santiago.

Private Sector Involvement

A kay concept in the new government's progran is
decentraiization and private sector involvement in activities
once solely contrclled by the public mector. Of major potential
impact to WARD's long-term succass i{s the GOCV plan to privatize
such syrvicen as =ivil works and forestry.

There {s little evidence of private entarprise involvenment
in forestry activities (excluding sales of fruit and othar tree
products) in Cape Verda besides somu sales of potted ornamentals
in Praia markets and fruit tree seedlings sold below coat by the
RAP. The DSF has a ronopoly on commercial fuelwood cutting and
sales although a systen is being considered to contract wood
cutting with paymant at 1.5 escudos per kilogram. Wood is
currently harvested f(ron large government-owned plantations using
wcrk front labor and sold at 6 escudos per kilo. Tha low price
of government fuelwood and sase of obtaining wood illegally make
it unattractive for private Cape Verdeans to be involved in
fuelwood production for pale. The private nmector does have a
strong involvenent in marketing other tree or forest products
such ae fruits and foddar.

B. Conotraints and Opportunitias

While many capable Cape Vardeans work for the DSF and
complementary departments, thare reuains a number of key
rpecialties in wvhich trained persons are needed. A rather high
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attrition rate in these departments has further complicated the
task of maintaining a trained, experienced staff. Personnel
needs in the short-term include specialists in agroforestry,
social forestry, and sylvo-pastoral systems. The WARD training
consultant will be able to determine other training neceds based
on specific projsct alszants, gaps in DSF =staff, and training
plans of the FAO/Belqgium Project. The WARD project will have
funds available to provide further training opportunities for new
DGCSAFER employees and to upgrade the capabilities of current
employees through short courses, seminars, and workshops.

For a progranm in natural resource management to ba
succesaful and sustainable, a voluntary cozmitnent by the rural
populace is essential. Certain WARD eolenents, like many USAID
activities undartaken i{n the past, wili ifmpact on the rural
populace of Cape Varda. But the challenga resains of how to
truly implicate these supposed beneficiaries in the concaeption
and !pplementation of field activities. Both FCRP &nd WDP wverae
technically-oriented projects with only ninor investnmant in
coraunity development. WARD follows much the samo ti.ck.
Hovwever, there are substantial expectatiocns about farpers
"cooperating* in tield trials of agroforestry and farsing
syastens, testing of new crop varietios, wvarious nicro-
enterprises, etc. For WARD to achieve 1tg qoale, great care nust
be taken to provide farmpars with rore than a demonstration, a
lecture, or a new crop varilaety. They will need to bo enlicted as
partnars in the activities WARD propouesn.

At odde with the governzent plan to decentralize DGCSAFER
responsibilities, iz tha lack of a strong history of private
sector involvement in forestry-ralated activities. FPotential
entreprencurs will almcst certainly bs reluctant to accept the
risks of ztarting businesses which have no successful local
models. A gsystaen of cost sharing or incentives may ba necessary
to encouraqge interested entreprenours to invest tirce and financas
in such ventures. Exarples of small enterprisnes that the project
could promote are: a) contract seedling production, b) contract
seedling planting c¢) contract weood cutting, d) beekeeping for
honey, e) cormmercial fruit and nut production, or f)local
manufacture of planting pots or gabions. The HWARD project will
be in tha perfect position to provide techn.cal support as Cape
Verds moves to decentralize forestry activities.

IV.WATERSHED PLANNING

A. rindings

The DSFP, with assistance froz the WDP and FAO projects,
maintuins fairly good racords of basic data such as nuabers and
species of seedlings produced and planted. MKaps of Santiago
indicate location, species, and age of tree plantations. The WDP
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has implemented a MIS to assist in collecting, loading,
analyzing, and displaying data. A valuable tool for forest
inventory would be an accurate set of asrial photographs. These
could be used for structure and forest inventory, estimation of
tree cover, planning, and comparison of land condition with older
photeqraphs, It has been veported that FAO is conmmitted to
financing a new smet of photographs of Santiago and has scheduled
flights for autumn 1991.

Much DGCSAFER effort during the WDP went into the craation
of Phased Watarshed Development Plans (PWDP) for each of the
project wataershede. DGCSAFER staff roport that plans are
complote for 6 out of twelve WDP watershedas. The purpose of the
plans is to establish long-tern timetable to optimize investment
levels for DGCSAFER interventions in project watarsheds. These
will be based on all measurable biophysical and socio-economic
criteria using data collected both by project and non-project
pergonnel. A methodology has been davised for the compilation
and analysis of data and the definition of a suitable work
sequence. These planc are gr-~ifically suited to establishing
global priorities -- &n impo. uint role given the non-scientific
naturae of past watershed planning. The DGCSAFER nov hag
available the methodology, equipment, and expertice to complete
and use these plans.

For more site-specific work plansz, the planning process is
pore subjective. Work priorities are oftan based on the whim of
the supervisor or the availability of work craws. There ara
inadequate channals of cozxzunication batwaen the Forestry and
Rural Engineering Divisions when work plane are baing created.
Thera seer: to be & need for a rmore practical planning
methodology with batter collaboration between officen.

Gubatantial investment has qgone into developing a workable
Geographic Information Systenm (GI5) for use in DGCSAFER planning.
The systen currently in place hasg substantial drawbacks. It is
not user-friendly nor does it make use of the up-to-date software
sold commercially at reasonable prices that facilitate data-basme
loading and rcanipulation. And aeven {f & functional GI5 were
installed, DGCSAFER staff is currently inadequate in numbearas and
training to run the systen. Granted, a workable Gls uyaten would
be helpful 1n assimilating data fron disparate sources for
creating watershed plans. But the potential basnafits to DGCSAFER
are not worth tha additional expense in firat {nstalling and then
managing much a systes.

B. Constraints and Opportunities

Watwrshed managenent planning ia a complex operaticn that
requireas eolid leadership, trained personnel, accurate and
complete data, cooperation and inteqration of a multitude of
governmaent officas, and activs participation of rural

.
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communities. These criteria may or may not be attainable on
Santiago. Key constraints to integrated planning include: a)
inadequate communication and cooperation among Rural Engineering,
the DSF, the Water Resources Board, and government offices
responsible Zur socioeconomic studies; b) lack of a watershed
monituriny system for data collection; c) planning staff spread
too thin; &) disagrsamsnt 2z to vhere the cverriding authority
for watershed planning should raest; and e) a labor forcae working
through different lines of authority.

A basis for watershed planning has been established with the
creation of Fhased Waterahed Developzant Plans. WARD will
support continued efforts to refine the planning process and to
proceed to the operational stage. BY targeting sub-watersheds in
Ribeira Seca, the projact will have an excellaent opportunity to
develop and test rodels for intervention. The complexity of
these plans will need to reflect the capacity and level of
intaerest of GOCV countarparts. Thase efforts will produce a
methodology that can be integrated into the govarnnent agency
eventually charged with watershed developnent planning.

V. TECHHOLOGY TRAHSFER
A. Yindinge

Technology transfer, or the cocbined efforts of resaarch and
extension, has not been practiced intensively in the foraeatry and
sylvo-pastoral disciplines. To a linited extent, the WDP project
forestaer conducted species trials lcouring for adaptation to
specific environments but theuze studiss could not be described as
statistically sound or exhaustive. A toraestry ressarchaer
sponsorc: by the Henry Doubleday Research Asanocration and in
residence «t INIA has contributed to studiass deems:d important by
the WOP but this has been on & part-time basis. INIA does have
new resaarch capabilities in forages and range ianagezant that
#ay have future relevance to WARD activities. The FAO/Balgiun
Forestry Project ccrducts some ressarch an seedling production,
tree growth and other toplice, but they are nejithar
{pstitutionalizing research capability in the D5F nor daveicying
a relationahip with INIA to do foreatry research.

The inetitution with the graatest invelvesent in forestry
extension has bean tha RAP. AP extensionists instruct rural
participante {n nursery panagenent, trae planting, trse care, and
proper methoda for pruning and harvest. Thase agents &rae not
trained foreasters but thaey do benefit fron pericdic training in
forestry techniques. The DGER expransses intsrest 1n beconing
involved in agroforestry and sylvo-pastoral extension but they do
not have trained extensionists in thense arsas. They do axpect to
provide assiatance to the sylvo-pastoral componenta of the IFAD
project mentioned previously.
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Bp. Constraints and opportunities

The DGCSAFER does not have substantial research capabilities

nor the time and resources to commit to forestry research.
The conduct of research in forestry, agroforastry, and sylvo-
pastoral systems will have limited professional support from
NIA. MHistorically, thare has not been a epirit of cloaa
cooparation between the DGCSAFER and INIA. Such a cooperativae
spirit will be nacessary to create and maintain collaborative
research programs. The WARD project can hal; create an
atmosphere of cooparation as it supplies support to both
institutions. INIA resecarch plots in project watersheds, will
need to nmake use of tochnical assistance and labor provided by
the DGCSAFER.

There is clearly a need for a focused research effort to
address a varioty of topics including field teating of nany tree
spacies and provanances throughout tha geographic range of
foreatry activitiss. Several topics that could ba targated for
rasearch are:

» socio-econonic study and narket survey for fuelwood and
pacondary trea products.

* study of seedling survival, correlated to species, site
quality, method of site preparztion, rainfall, etc.

. Eatimation of traes jrowth and yield of wood and other
products correlated to specleus, site quality, rainfall, and
other varifablesa,

* Determine econonic rotation age of primary fuelwvood species
to maximize biomaswy production.

¢ Research harvest systenms to maximize wcod producticn without

sacrificing goals of moil and water conservation.

. Species #nd variety trinls of treca and shrubs to diversify
planting for fuelwood, fnrage, and agroforestry.

. Species and provenance trials to find additional salt-
tolerant treas asnd shrubs sultable tor meashcre planting.

. Broad investigation of integrated agroforemtry systems for
rainfed land in lower and uppaer watersheds which will serve
the following purpozsaa:

] gtabilize the soll and increase sofl fartility
* provida o good fuelwocd
* provide valuahle non-enarqgy products
. acceptable to farnars
) Study of natural regeneration in ranqgelands.
16
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* Analysis of the nutritive quality of the common rangeland
grasses and shrubs such as Desmanthus virgatus.

* Determination of range carrying capacity for livaeatock.

* Field trials of grasses and sucuba for range revegetation.

VI.WARD ELEMENTS

Llemont 1: Continuing Bupport to DICBAFER

PROBLEM ~-- Despite progress during WDP, the DSF needs further
support for revegetation work in project vatersheds. Integration
of WDP reaponsibilities into the corresponding Capa Verdean
Departments also has not bean cooplated. Finally, as DGCSAFER
underqoes tha changes initiated by the new government, there will
be many institutional issuas that WARD can help resolve.

CONSTHAINTS -- There are several obatacles to a smooth
inteyration of WDP/WARD forestry activities into the DSF. USAID
competes with other donors in providing assistance to the
DGCSAFER and DSF. WDP also worked rost clusely with tho DGCSAFER
General Dirsctorate which, to a great extent, works independently
of the DSF. Lastly, WARD will have fewer financial and human
resourcens tc comnit to forestry coctivitics.

ALTERMATIVDCG -- Discontinue USAID support to management and
overzight of forestry work in project wateraheds. Allov the DS¢
to assume management responsibilities ag per GOCV pricrities.

RATIONALE =-- USAID has made an investment in the physical and
social devalopzent of a large portion of Santiago Iasland. The
shock of ar abrupt ternination of support ias unwarrented.
Although the tachnolojies developed and used in forestry can now
be passed te Cape Verdean counterparts, this muast be done on an
official and structured bagia.

WARD ACTIVITILS -- 1) Oversee tree nurseries, site preparation,
and planting of ) million trees in project watarsheds. 2) On a
watarshed by watershed basis, psas management responsibilities to
the DSF. 3) Work to integrate WDP wccomplishments in record
keaping and planning into the DSF.

REQUIREL IHFUTS ~-- A long-term watarched nanager/natural
rasources specialiet will scrve into year four of the project.
Along with numercus othar reaponsibilities, this person will
oversee WARD tree planting and facilitate {ts intagration into
the LSP. A list of commodities required to support the forestry
prugran is detailed in Section III.D. Training will also be
provided toc increase the ranks of nid-laval tachnical supaervisors
and to increise skills at all levals.
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Element 2t PYorestry, Agroforestry, and sylvo-pastoral Resaearch

PROBLEM -- With continuing environmental degradation and
shortfalls in agricultural production (despite large donor
developmaent investment), Cape Verde needs innovation in its
approach to land managenent.

CONSTRAINTS -- Geographically romote and socially and culturally
unique, Cape Verde cannot depend on the international research
community to find solutions to lo »1 problems. TINIA and other
research institutions in Cape Verde do not have broad
capabilities in naturesl resources research. There has not been
close cooparation among INIA and implementation agencies such as
DGCSAFER.

ALTERNATIVES -- In developing countries, research in forestry-
related disciplines is often given low priority. Tha most likely
alternative to USAID involvement is continuation of the status
quo of disjointed, often unshared, rescarch conducted by INIA
(with Henry Doubleday assistance) and various projoects with
interest in the Zorestry saector. The IFAD project proposcs new
technologies for both rainfed cropland and sylvo-pastoral zones,
but the project design doea not cali for raescarch or field
testing -- the technologiea proposed arae adaptations of existing
syastems or idess from other countries.

RATIONALE -- Given the critically limited species diversity of
trees planted on Santiago, field testing of new or underutilized
spacies is ecssential. WDP largely avoided intensive soil and
water conservation work in cropping zcnes due in part to a lack
of proven technologies to pronote in theso arcas. Rasearch is
needed to protect tiie investpent made in developing irrigated
croplandsa and to continue the tagk of environmental
stabilization. The inatitutional capacity do these tasks can be
increased significantly through WARD.

WARD ACTIVITIES -- 1) Collaborativae applied research
investigating nev specles of trees, shrubs, and graszos for use
in Cape Verde. 2) soclio-econonic study of fuelwood, gseccondary
tree products, and livestock industry. 3) On-farm trials of
agroforestry and agro-nylvo-pastoral cystems.

REQUIRED INPUTS -- Recurring technical asaistance will work with
WARD projact management and with INIA and DGCSAFER officials to
establish a research plan and to begin field work. Since INTA
and DGCSAFER both lack trained professionals in agroforeatry,
WARD will sponsor degree training for one person from each
ingtitution in this area.

Element 33 Agroforestry, FPruit, and gylvo-Pastoral Development
PROBLEM -- Rainfed cropland and steep rangeland in upper
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watersheds are the zones on Santiago most prone to excessive
rainfall runoff and soil erosion. Valuable irrigated cropland
and large structures in stream channels are at risk until
interventions successfully stabilize these areas.

CONSTRAINLS =-- While quite competent in establishing and managing
fuelwood plantations, the DSF does not have strong programs in
agroforestry or nocial forestry. Hor does this or any other
local institution work e<tensively in the areas of livestock,
fcrage and fodder, or range management. Many of the activities
noted above will require skills for which the DSF does not yet
have trained people. Implicating farmers in initiation and
implementation of field work will be constrained by weak
extension sorvicea.

ALTERNATIVES -- The IFAD project will implement improved systems
in rainfed agricultural zones, possibly providing an alternative
to USAID involvement. However, the zone of activity is limited
to 3 cub-watersheds within Ribaira Seca -- insignificant in
relat; 'n co total surface area of rainfed cropland. What IFAD
may do is strengthen the INGER's ability to extend improved
cropping systems for rainfed zones.

RATIONALE ~- While building structures «nd planting trees have
had positive impacts in stabilizing the wvatershed environment, an
obvious obstacle has baen the lack of successf:l intervention in
rainfed cropland. This intervention is esgential to protect past
investment and to poaitively impact agricultural productivity.

! _thout WARD involvement, thesec activities would remain without
an institutional home and would continue to roceive low priority.

WARD ACTTVITIES -- 1) Develop demonstration siteu of improved
cropping integrated with hedgerows or other agroforestry pystems.
2) Work with extension parsonnel to recruit farmar participaticn
in treating rainfed cropland with improved systems. 3) Promote
better productinn and marketing strategies for fruit and other
tree products. 4) Produce and distribute greater nunbers of fruit

tree seedlings.

REQUIRED INPUTS -- Recurring technical assistance in
agroforestry, extension, and the cocial sciences will work with
WARD project management and DGCSAFER forestry and extension
personnel to astablish and implement tha activicies described
above. Since DGCSAFER lacks profecspionals in agroforestry and
sylvo-pastoral systems, WARD wi)l sponsor degreco training to one
person from each area. WARD will also prioritize practical
training for field technicians and farmers in those areas.

Element 41 Promotion of Private Bector Forentry Activities

PROBLEM -- Tha recognized inefficiency and unsustainability of
public sector monopolies and new government (rientations towards
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decentralization have made private sector involvement in natural
resources management a potential trend for the future. However,
the Cape Verdean private sector is unprepared t> accept this

challenge.

CONSTRAINTS -- In Cape Verde, the government has controlled the
management and implementation of most activities in forestry and
natural rescirces management since the colonial period. There
may be a reluctance to relinquish authority to the private
sector. Additionally, the private sector is poorly developed,
specifically with regard to forestry-related entorprises or the
marketing of tree products.

ALTERNATIVES -- Given that WARD plans to diminish the use of work
front labor, alturnative ways to pass banefits to rural
communities should be considered. One alternative would be allow
farmers to find their own alternate sources of incoma. A more
positive appr-ach would be to provide TA to promoto private
centerprise and other community development technologies. The PVO
eventually chosen to manage the PL 480 food aid program or the
U.S. Peace Corps would be in a positicn to provide community-
level TA. RAP could also be developed through training and
institutional support to promote micro-anterprises

RATIONALE -- Both gene:al A.I.D. policies and USAID/Praia
strategies call for rupport to the private sactor. USAID/ ’raia
is also considering ways to reduce investment in unsustainable
"pay for work" labor forces. To replace that mode of investment,
WARD should prormote c¢thar, more gustainable, sources of rural
income. But ¢iven WARD's already diverse activity list, )
involvement should be limited to support for the RAP, Peaca
Corps, or othar collaborating agencies.

WARD ACTIVITIES -- 1) Conduct a feasibility study of the
potential for private sector contricting for tree seedling
production, tree planting, and fuelwood harvest and marketing.
2) Study existing micro-enterprises working with forest or range
products and avaluate the potential for new onesn to develop. 3)
Assist organizations such as the Pcace Corpa in promoting small
enterpriso development tc increase rural income.

PEQUIRED INPUTS -- Recurring TA in the arcas of private
enterprise development, rural sociology, and extension will work
together with local institutions. Training of axtension
personnel and new entrepreneura will be a priority. Financial
assistance to help esmtablish small businesses may prove necessary
and could be rvailable through excess PL 480 proceeds.
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ANNEX D. 4
BOCIAL BOUNDNESS ANALYSIS

SOCIOCULTURAL CONTEXT
General cCultural context

inlike the vast majority of African countries, Cape Verde is
forturate in enjoying virtual linguistic, ethnic, and religious
unity. The national lanquage is Portuguese, the local dialect of
which is known as c¢crioulo. According to one estimate, 70% of the
population represent a racial mix of African and European
(primarily Portuguese) groups; some 28% are of more purely
African descent; and the remainder are of largely European
origin. Despite this mosaic, racial tensions appear to be
minimal. Although differences in socioeconomic class are readily
evident, these do not scem to pattern sharply along racial lines.
(However, consult Meintel 1984.) Finally, informal estimates
indicate that some 96% of the populaticn is nominally Catholic.
In sum, Cape Verdeans share an exceptionally favorable cultural
environment for undertaking concerted development action.

Demographic Context

The demographic picture is not so bright, however.
Provisional results of the 1990 national census (MPC 1990:1)
confirm a marked increase across the past five decades in the
number of inhabitants in Cape Verde. On a land basa about the
size of Rhode Island, the resident population has more than
doubled from its 1950 level of 148,331 to today's 336,798 (MPC
1990:5), despite reportedly heavy emigration throughout this
period. Baecause of both internal and external factors, however,
emigration rates reportedly are slowing. Combined with a
fertility rate of 37 per 1000 (DGP 1990:15, 1987 data),
population pressure promises to continue its upward trend for
some time. The natural growth rate is currently estimated at
2.7% and is expected to reach 3% by the year 2,000 (NA n.d.-a:l),
Even with continued emiqgration, this is a frightening figure.

According to 1990 national census data, 47% of resident Cape
Verdeans live in urban or semi-urbans areas (MPC
1990a:unpaqginated). Urban populations are currently growing by
4.4% annually (calculated from MPC 1990a); reportedly, thay are
rapidly oucstripping the employment opportunities and utilities
available 'n towns and cities. This trend is due primarily to
rural exodus stimulated by the combination of population pressure
on limited agricultural land and the recurrent and often severae
droughts that characterize Cape Verdean acology and lead to
frequent crop failure,
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The new census indicates that 52% of the population are
female and 48% male. However, the economically active population
is about 60% female (USAID/CV 1990). In any case, sex ratios
alone do not give a complete picture of rural demographics.
Because of the emigration of adult (and usually more skilled)
labor, Cape Verde has one of the highest dependency ratios in
Africa (USAID/W 1988). The age profile is highly skewed in that
46% of the population is under age 15 (USAID/W 1988:3). For
rural Santiago Island -- where the proposed project is to be
implemented -- the result is a total of 42% fomale-managed
agricultural families on Santiago (MDRP 1990:57). Taken together
with population pressure on a very ‘ragile and sharply delimited
land base, these demographics makae for a difficult life indeed as
Cape Verdean farmer-stockraisers seek to wring an existence from
their delicate agroecology.

Political- .

Cape Verde represents a unique economy that has been, and
remains, very open to the world economy. But given a congeries
of unlucly factors -- among others, the country's gaographic
isolation, small size, sparse and erratic rainfall rJgine,
fragile aecology, and generally low agricultural productivity --
Cape Verde has a highly dependent economy in which its foreign
exchange needs and balance of payments deficit are met almost
entirely through two sources: remittances from the large numbers
of Cape Verdeans living and working abroad; and foreign aid,
including food aid. Domestic exports cover only @ome 3% to 7% of
import costs; and food imports account for 70%-90% of
consumption. For details of the macroeconomy and foreign aid,
consult USAID/W 1988, DGP 1990, NA 1988, and USDC 1990.

Cape Verde won its independence from Portugal in 1975,
Between 1975 and 1991, the country was governed under a single-
party system -- the Partido Africano para a Independaencia de Cabo
Verde (PAICV). While remaining open to the world aeconomy, the
PAICV also continued earlier Portuguese-inspired civic measures
in its internal economy. In particular, the PAICV placed great
emphasis on public-sector investuments in development
infrastructure such as roads and schools. In rural areas,
infrastructure devalopment has additionally focused on erecting
both large- and smallscale soil and water consarvation (SWC)
structures and carrying out vast afforestation programs. Most of
these efforts have relied upon stata-organized “workfronts," i.e,
workgangs mounted to do manual labor. Workers are paid in cash
derived primarily from government sales of PL480 food aid and
other donor sources (sea ralevant sections of PP).

In January 1991, the PAICV held the firast free, multiparty
elections in Cape Verde's 16-year history. To its surprise, the
PAICV was unseated by the newly organized MPD (Movimento para
Democracia). Thae MPD -- which took office in March 1991 =~ is
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committed to greater economic liberalization. It vigorously
espouses private enterprise over public or parastatal investment,
and is laying wide-ranging plans for movingy toward the private
sector as the engine of change in many economic arcnas.
Ultimately, too, the MPD would like to see a gradual reduction in
Cape Verde's dependence on external assistance.

Because of the MDP's understandably cautious approach to
overly abrupt change, for the immediate future the new government
plans to continue to deploy public workfronts in developing SWC
infrastructure and forestry resources in rural areas. The
rationale behind this strategy is multifold. In the short run,
this use of food aid aima to ameliorate chronic un- and
underemployment, which in the nation as a whole is eastimated at
70% of the working-age population (USAID/W 1988:9, USDC 1990:5).
Agricultural families in particular have faw other incone-carning
opportunities during the 9-month-long dry season. For the vast
majority of rural families (and particularly for single-female-
headad houscholds; see below), neither cash earnings nor food
production from cropping and stockraising under current
agroecological and technological regimes are adequate for meeting
yearround subsistence needs. Monetized food aid has baen chosen
over direct food aid for a variety of carefully considared
reasons. Paramount among them are tha tangible development
possibilities that creation of critical infrastiucture provides,
and the avoidance of a welfare mentality and loss of human

dignity.

In the long run, however, the GOCV professes to sae
workfronts as only onae step toward the national goal of placing
agriculture, rural livelihoods, and ultimately the country's
econony on a more secure footing. In broad outline and based on
PP tean interviews with numerous individuals in Cape Verde, GOCV
aims and means appeoar t< involve the following.

1. Via public-gector investment in SWC infrastructure, to
restore, improve, and stabilize the natural resource base on
which crop, livestock, and forestry production depends.

2. Through judicious, case-by-case agrarian reform and other
legal efforts (including review of national codes for
forentry, water, land-usa/soils and possibly livastock) that
are tantamount to elaboration of an integrated plan of
environmental law, to consolidate and rationalize farmers'
and stockraisers' access to these improved productive
resourcesn.

3. At the same time, with more mophisticated and systenmatic
family planning programs supported by a multi-donor
coalition, to relieva both rural and urban population
pressures.
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4. Wwith snhanced research, extension, comrunity-organizational,
and other efforts, to test/adapt and disseminatae improved
cropping, stockraising, and forestry varieties, techniques,
and systoms that are:

- sustainable, i.e. ecologically stable and less
deranding than present crop mixes and land uses;

- higher yielding;

- nutritionally superior;

- have higher value on internal markets, so as to
stimulate both rural and national econonies;

- relatedly, can lead to rural, microenterprise, or
axport industries;

- shift imports of foodstuffs from more to laess expensive
comnodities.

Ideally, any agrosylvopastoral innovation should embody as
many of the foregoing characteristics as possible.

S. In order to achieve many of thae above aims, to strengthen
national inatitutional capacity for expressly applied
agricultural RD4LE (rescarch, development, and axtension).

6. To promote sacondary rural enterprisas that generate
alternative enploymant opportunities.

THE WATERSHED APPLIED RESEARCH AND DEVELOPMENT rROJECT

WARD addresses a numbar of thoe isgsues enumeratad abcve, and
in so doing clearly advances GOCV policy, planning, and
development initiatives ir many critical arenas. In addition, it
nicely comnlements and/or bolsters other USAID/CV programs and
strategias (e.g. in economic reform/private sector pronotion,
family planning, and hunman resource development) as well as other
donor efforts in Cape Verde (e.g. the upcominag IFAD project).
More specifically, WARD will make aignificant contributions to 1,
4, and 5 abcve, and indirectly to 6.

The goal of WARD is to increase agricultural production and
concomitantly to increase and/or place on a more sustainable or
independent footing producers' incomes. WARD builds upor two
sarlier USAID/CV initiatives: tho Watershed Dovelopment Project
(WDP) and the Food Cropt Research Project (FCRP). Many legsons
pertaining to the social soundness of the WARD project are to be
learned from itz predecassor projects, and thesae lessons are
wovan throughout the tgzxt balow. WARL representa an axciting
opportunity for real development and positive "pacple-lavel”
impacts in Cape Verde, given that the political climate for
democratic and sustainable daevelopment is more favorable than
ever before in this young country's history.
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BENEFICIARIES
Background Data

According to the nationwide agricultural census of 1988
(MDRP 1990:28), of three major categories of agrarian groups in
Cape Verde, one -- “agricultural families"' -- comprises 99.8%
(32,193 out of a total 32,265) of all agricultural production
units in the nation. In the aggregate, these families conatitute
WARD's primary beneficiary group. While WARD is expected to have
nationwide impacts in the long run, implementtion will be
centered on Santiago, the largest of Cape Verde's nine inhabited
islands and the headquarters for the country's rescarch and
extension services.

i santiago is homa to fully 51% of
Cape Verdeans (HPC 1990) and 18,000 or 56% of the country'sa
agricultural families, as defined in MDRP 1990. Many more rural
santiagans arc at least partially active in agriculture. As
calculated from the 1988 agricultural censuz (MDRP 1990:39),
Santiago also accounts for 57% of the country's cultivated land,
and informal estimates place its production at su-« 50% of Cape
Verde's total agricultural outpu’. (The agriculcur.l census
gives no fiqgures for rangelands or purely pastoral production,
however. For further land use dotail, mee other PP analyses and
below.) While population density nationwide is 84 persons per
km!, for Santiago this figure is 173. Strssses on environmental
and agricultural resources are thus conmesurately greater. By
the sama token, WARD activities on Sartiago can have a
proportionately larger impact on national well-being.

Some 55% of Santiago's inhabitants reside in rural areas,
wherae they practice three broad types of agriculture: rainfed,
irrigated, and mixed irrigated/rainfed. Tha number of families
falling into each of these broad crtegorians is 76%, 1%, and 14%,
respectively (calculated from MDRF 1990). The agrarian
population lives in closely-knit "locslities," community units
comprised of villagas or territorial neighborhoods. Until the
recent chang: in government, these units were under the authority
of a comiasaa de moradoren ‘residents' commission' heoaded by a
PAICV responcg'el. As yet, no alternate on-the-ground politico-
organizationul structure has been created to fill the void left
by the change in government. However, thure is speculation that
a similar sort of system may be set up, but now with
democratically elected local leadars.

La Five principal types of access to land can be
distinguished among Capa Verdean agricultural famillies (MDRP
1990:25). According to this source, on Santiago Imland outright
ownership is enjoyed by only 34% of agricultural families. Both
landed and landless producers may engage ‘n ghoxecroppind,
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traditionally with a 50-50 split of production between owner and
sharecropper. The agricultural census indicates that 15% of
Santiago farmers practice sharecropping. However, due to
strictures in the aborted agrarian reform law making
sharecropping illegal, this figure is likely considerably
deflated. Some partion of sharecropping may go unreported or be
disguised as rental (reportadly 46% of Santiago fawilies).
Rental may be paid in cash or kind. On the whola, Cape Verde
producers prefer sharecropping to rental. While the latter is a
fixed rato, in poor agricultural years, sharecroppers are often
excused from any payments to landowners. Three further kinds of
access to land are: de facto upufruct, in which people utilize
gtate-ownad land to which they do not have legal title but on
which they may have longstanding squatter status (4%); da jure
ysufruct, in wanich producers have obtained legal use rights to
state lands (0% listed for Santiago); and gomodaton, land lent
out gratls (0% listed)

water Tenure and Ugsa. Water user networks are generally
implied in irrigated agriculture. The national water code of

1984 proclairms all water resources the property of the ntats and
assigns the state cole legal recponsibility for authorizing,
superviasing, and taxing the use of water. But in reality, the
government appears to have only limited control, mainly over
state-built waterworks. A variaty of longstanding, privately
created, "owned,® and managed systems of snallscale irrigation

exist.

Single-family irrigation systems aro reportedly nomawhat
rare in Capa Verde. However, both individuals and informally
organized groups of fauilies may develop smallacale, gravity-fed
springwater irrigation systems based on galerias end ditchas.
Likewise for shallow, hand-dug vells in valley bottoms from which
water is lifted with snall diesel punmps and distributed to nearby
fields in earthen trenches or plastic pipes. The latter system
typically serves a small group of kin and/or neighbor houssholds
who may include owners, renters, or sharecroppers of land.
Raportedly, they devisa their own schedule of water distribution
and timing according to differences in crop nmixoes and land sizes
among members; and they share out the purchasa of the pump and
its operation and maintenance costs proportionately. In both
systers, water is distributed in turn to each fanily, with
quantities baing controlled by the duration cf flow.

An innovative form of a multi-user watar network was
discovered during PP dagzign discussions with farmera in Ribeira
Seca. Thaere, on their own initative, a group of 20 fanilies of
both kin and non~kin pooled a sum of 2000 e-cudos each to
purchase plastic tubing from FAP (the national agricultural
supply servica) with which to convay water from governmant-
constructed canals to their fields. Both renters and owners of
land are included in this group of 20. The details of water
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distribution using the tubing were unclear, but the tube is
mobile; during the off-season, it 18 storsd bzhind the house of a
member family. Apparently, such stratejies are not uncommon.

Another type of multl-user network (reported in Langworthy
and Hillman 1989) relies on captation dama. These collect water
from underground flcws at or near the surface into holding tanks
from which the water 1a distributed to fields via canals or
plastic tubing by gravity. Datails on the operation of this
presumably government-inatituted systenm arae unclear. A third
systen ccnslsta of state-owned and -operated tubewells (furg)
that distribute water ovar an area of 10 te 15 ha. Irrigation
scheduling is aestablished by the Junta dos Reccursos Hidricos
(JRK) via a local gonlanag de agun. A fee 13 charged according
to cubic meters of water used per fanmlly. The JRH e=z=ploys a
local person to cperate the puzp and, along with the conissao,
keap track of the feces incurred and pese that they reach the JRH.
In fact, however, users within the systen develop strateqies to
trade or sell water rights amonqgst themazelves and thua hetter
adapt the JRH calendar to thelr indtvidual needs.

Very little has heen studied or written about how such
innovations or informal codillcaticng in water distribution are
agreed upon and manaqged. Interestingly, hcewever, the JHR has
decided to create a pillot progranm that tranafers greater
responsibility for water rmanagerent and cost~sharing to furo
users themselves. INIA'as Departmant of Scocial Lciences and
Agricultural Econonics (ULCSEA) plans to study and compare this
ptlot effort to conventional JHR systeza. This study should be
complermented with further, in-depth gualitative investigation
into traditional and privately-zanaged user natwvorks, along with
studien on land and trea tenure. All such informaticn will be
key to the success of WARD efforta to Ggive usarm ¢greate
decision~-making over, and responsibility for, water connervation
and utilization nystexns (mee “Soclocultural Feasibility™).

Tree Tenure. ~ven less social sclentific information exiats
for traditional rangs and forestry tenure in Cape Verde. FPerhaps
this i3 bacause, under Portuguese rule, both these resourcesa werae
decimated... Since independence, the government has been
carrying out massive afforestation profrans on tboth private and
public lands. Under current law, reportedly trees planted on
privata land -- whether Lty the owner, sharecropper, renter, ou
the state -- becoma the property of the cwner. Howaver, clitlzens
of Cape Varde are loqgally forbidden to cut apy tree without first
obtaining pernission from the Foresatry Laervice. Thaecoreticelly,
they must s +0 obtaln a permit before lopplng for fuaelwood (a
maximum of 40% of the tree). Howaver, it 18 not clear how wvall
these ragulations ara underatood, heeded, or enforccd in rural
areas, or even -- according to some of the design tean's
interviews ~-- whather government forestry and other officlals
thenmsalves are clear on the requlations.
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Policy and practice concerning managemant and usa of
governzent-restored and/or open rangelands are even murkier. The
only non-problematic areca appears to bs fruit trees, since these
are never cut while they are still producing. Harvesting, too,
is non-problematic. Land owners have rights to the fruit of
trees on their land; in the case of sharecropping, tha usual 50-
50 split obtainas. And 1n rental arrangenments, disposition of the
fruit 1s specified :n the contract belween owner and renter.
Frult tress reportedly are greatly prized and deasired by
agricultural families and appear to offer ons, highly pronmising
entres for WARD activitles in agrofcrestry.

1n 1989, a new Forestry Code was promulgated.  But the
mechanics of its impler-ntaticn were never fully worked out
during the PAICY's adminlstration. According to varicus sources,
the MPD plans to reexazine this code bLaefore wmoving ashead with 1its
operaticnalizaticn. For the merment, however, there s great
uncertalnty with regard to naticnal forestry and rangs policy.
No matter what code s finally settled on, the lssues tarqely
canter oh the relative roles of governzent, private enterprise,
individual landowners, non-landowners, and ccmzmunities in tha
managerent and use of forestry and forage resources. Idenlly,
this code will be rade to mesh with the Water Code and eupecially
the Liveastock Code (elaborated i1n the late 19808 Lut still
awaiting irzplementaticn detall), as waell as with a presunably
forthceming Land Use Code (posaibly the sarmae as a S501le Codae thut
the design team also heard of) that was rcoted during thae
previous administration's flirtation with land reforas but that
has aince baen stalled.

Labor. The social organization of labor for cropping takes
pultiple fores. Hougehald labgr is universally preferred,
followed by junta Lag, a reciprocal exchange of labor among
related and/or unrelated households, calculated cn an equal
exchanje of persondays for the sama task arong the sare mex and
age. Junta cac 1s nost cozmmonly used during peak "crunches"” 1in
the croppling cycle =-=- planting, weeding, rencving corn tassels,
harvesting. Aluda is generalized reciprocity, l.e. iU 13 offered
gratis with no expactation of return. It =may take the form of
assistance in agricultural wvork, szall servicen, ragular gifts of
food, and so forth -- eapacially 1o the needy, elderly, or
fanilies in crisle. Widowa {n particular benefit froa tliis
custonm. Jagg or pald farm labor is rare and is typically used
only by fanilies practicing intansive, lrrigated, and relatively
largescala cashcropping.

With regard to biosocial roles in agriculture, wornen's work
on rainfed farms accounts for 42% of total household labor, in
contrast to nLen's 26% (Finan and BDelknap 1984:16). Curiously, in
families working rostly irrigated land, women reportadly
contribute only 2% of farm labor (ibid.). Adolescents and
elderly men often take charge of any herding duties; and various
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family members cut, carry, and store forage and water the stock.
significantly, a whopping third to a half of total househcld
iabor is devoted to stockralsing; for many rainfed farms, this is
their most Jucrative activity (Finan n.d.:23).

Other fores of cccperation or social organi:zation relating
to labor use in rural Santiago includa chaptera of the national
wozen's and youth groups and the national maternal health and
family plarning program, consumer cooperatlves that manage sxall
stores, parents' associations and achools and uchocl grcups, and
church memberships. Members of thase and of other assocclations
ofton organise 1nto voluptary vorkgroupa {(carpanhnag) Yo
accorplish spec:fic tasks such as condgtruction and malntenance of
schooles, churches, community soclal centers, and hooes.

Finally, althcugh nct a labor-related scclal siructure,
variocus kinds of local-level savings cocleties exiat In rural
Cape Varde. ¥nown vartously aus Lglo, ratin, AESOLLIACAQ
funeraria. and other terwms, they ara prisarily deslgned to cover
anticipated funeral expenses. Howaver, under the direction of
the Wii''s Rural Asslstance Projgran or PAP (see later sections)
working in conjunction with the aticnal Cooperative Institate
(INC), 1% appuare that these scclotlien havae Loen pr fivably
etilized aw a smetaphor for instituting bank-bated savings dystems
in a nucber of watersnheds. This proyram has given producars new
gkille in ant understandings of parsonal financial rmanagement,
and could help pave the way for wodest agricultural rrodit
schenes.

Beneficiary Profile:  Producera of Santinge Island

An tulnrd-vide prof:ile of aqgricultural fanilies and their
genera! ajgrcecology is as follows (Lased cn Finan and Belknap
1984, langworthy and Wade 198%, and/or KDRP 1590). Work'ng
cutward and down from the countalnous center of the island,
santiago displays roughly three to four ecozones, depanding upon
one's taxonomlc systes:  humid, subhusid, and seniarid to arid.
It iz difficult to generalize about faroing systems across these
zones; variaticn depends as nuch upon the distinction between
rainfed hillsides versus the relatively water-rich vallay bottonms
ag upon altitude and mean annual precinwitation (see Agronomic and
Environcental Analyees). On Santiaga, 20,728 ha of reinfed and
20,748 ha of irrigated land are cultivated. Ganerally speaking,
dryland aqriculture predoninates in the humid zona and irrigated
in the arid. Sozme mix of the two is the nors in other ecozones.
But livestock are ralsed in all wcozones.

According to Finan and Belknap's 1984 (p. 7) aurvey of rural
Santiago plus MDRP field data (Table 4.3.1), the average
agricultural family on Santiago has 5.7 wembers and accCess to 1.3
ha of arable land. Dut only some 24% of families (MDRP 1990)
have access to any irrigated land -- a mean parcel of 0.1 ha.
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According to the 1984 survey, family livestock holdings average
1.1 cattle, 2.3 goats, 1.5 swine, plus a few poultry and
occasionally a burro. However, thers ig graeat variation in all
these averages. In particular, access to irrigated land makes
for significant differences in key hougehold socioaconomic
factors such as numbers of specias and nixes of cropa raised,
farm yields, family inconme, allocation of fanmily labor, and
gender roles in agriculture. For example, net revenues per unit
of irrigated land are approxirmately 10 times those for rainfed
land. MNot surprisingly, water for irrigation is a comnodity of
great valuae in Cape Verda's sudano-Sahelian environment. (See
later section on equity.)

Income averages for rural Santiago alone ars difricult to
come by; but for the nation as a whole, average fars incomes have
been estircated at U.S5. 51,590 per household or $265 per capita
(HA n.d.-a:5%). Fural families derive income and/or foodstuffs
fron the following aources: renittances fron eamigrant
relatives -- paerhaps a third of rural households have nrambers
(almost always adult males) working abroad ct any given tine;
crop and livestock production; sales of other products such as
fuelwood, todder, and crafts; governmant welfare paymoentsg in cash
or kind for the elderly and children in impoverished fanilies;
and off-farm labor. In the vast majority of cases, off-farn
labor consints of employment on public vorkfronta. Aproximately
60% of rural fanilies rely upon these workfronta for much or
virtually all of their annual cash oarnings (see lataer sections).

Wwhile rural household structure gencrally follows a nuclear-
tamily pattern, some 30% of householda include an elderly _
relative; rmany others include offupring of unpnarried children,
godchildraen, or other real or fictive kin. Three broad
categnries of rural houscholds are identifiable on Santiago:
thomse headed by single females, including widows; those headad by
farm vives with emigrant husbands; and those headad jointly by
husbands and wives. All together, about 40 of rural Santiago
families are headed by women, roughly 6% of whom are single
mothers who never married but are raising fanilies.

Families headed by mingle rmothers are significantly
disadvantaged. They have little access to irrigated land, ara
less able to expand land resourcen through sharccropping, own
fower liveutock, do not participate ao fully in the market
econony, and ganerally have lower aducational levels than the
other tweu typan of lhouseholds. The wonen look tarward to the day
their chilidran can help with the farmwork; in thae neantime, they
raly heavily on welfare payments to "vulnerable groups"™ {n order
to survive from year to year. In 1984, for axampla, some 45% of
single female farmers received governnent walfare, in comparison
to 1J0% of joint households; also significant, family planning
services were usaed nore by the latter than the former.
particuiarly fcr rainfed farms on Santiago, Finan and Belknap
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(1984:49) conclude that, "In summary, the female-headed farm
represents a serious social problem."

Finally, rural educational levels are low. Within Finan and
Belknap's sample, 72% of household heads were illiterate.
Moreover, nearly 20% of housecholds had no members with any formal
education. Everywhere, women's educational level is less than
men's. These figures reflect national trends of low literacy
rates despite the fact that some 90% of children ages 7-10 are
enrolled in school (USAID 1988:2).

Beneficiarieg

on Santiago Ialand, the Ribeira Seca watershed has been
singled out as a target site for experimental, on-farm, and
interdisciplinary applied R&D focusing on SWC and crop and
livestock measures that producers themselves can institute,
manage, and raintain in order to increase their agricultural
yields and incomes. At the same time, on a diminishing scale
across the LOP, WARD will continue to support DGCSAFER in SWC
structures and plantation forestry on suitable sites, using CBUF
wherever possible, but with an increasing emphasis on naintenance
rathar than construction. These activities will be carried out
in Ribeira Seca plus 11 other watersheds on the windward side of
Santiago: Tarrafal and Cuba a* the cxtreme northwest of the
island, and descending fiom north to south on the eastorn coast,
Principal, Sao Miguel, Flamengos, Saltos, Santa Cruz, Picos,
Cumba, Manque, an. Sao Domingos.

Dircct and indirect producer beneficiaries of the proposed
project can be grouped into the categoriecs listed bolow. A
further group of direct beneficiaries consists of the
researchers, cxtenslonists, and rural outreach personnel who will
participate in the project. Many of these will benefit through
support for their RD&LE activities and through professional
training and advancement. This group i{s not discussed in detail

here. (Sce "Sociocultural Feasibility" and "Inpacts" below,
however; and conpult section on training for numbars and types of
traineaes. For environmental beneficiaries, aseo relevant

analysia.)

o Men and women menbers of conmunity-based workfronts

o RAP personnal

o Men and women producers within the target watershed

o Men and woman producers of thae other 11 project watersheds
o Rural and urban consumers

The total population of all 12 WARD watersheds is
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conservatively estimated at 45,000. A more precise figure is
difficult to come by due to several factors. For one,
population, agroeconomic, and etc. data are not broken down by
vatershed in Cape Verde. AS in most countries, government
statistics are reported by political rather thun topographic
divisions. The lowest level at which such data are disaggregated
is the freguesja, somewhat akin to a county; yet even these small
units may span two or more watersheds. Furthermore, where to
draw the boundaries on a watershed itself is a fuzzy issue,
especially along the valley ridges. The PP design team finally
arrived at this 45,000 figure on the basis of intensive document
review, consultation with both U.S. and Cape Verdean personnecl
with field experience in the zone, and careful study of both
topographic and demographic data from recent (1998-1990) national
censuses data and numerous rural developuent mang elaboratod with
French foreign assistance. Happily, more concrata counts for
Ribeira Seca wera obtained from the Conselho ’ita. Cruz office of
MDRP, thanks to the kind assistance of its Diirector, Mr. Carlos
Monteiro (consult Table 4.3.1.). Nevertheless, at project start-
up, a first task should be review and socioecononic
scratification of population data for, first, the target site
and, second, for the precise numbers and proportionc of
equivalent groups in the other 11 water<heds.

Menbers of Communitvy-Baged Workfronta. These men and women
congtitute the most direct and immediate beneficiaries of WARD.
Under a monetized PL480 food aid plan, earlior WDP-style SWC and
forestry activities will continue in all 12 project watersheds.
As before, rocruitment will be locally administered to assure
that work is offered first to the most needy families.
Typically, only one member per fanily is allowed to work. For an
excellent overview of the rational. behind such ca.h~-for-work
programs generally, and for insights into thair context-specific
application, organization, somotimoes-necessary mitigations, and
so forth, sea Goldstein and Frankenberger n.d.

Across the LOP, project-supported workfronts vill provide a
programmed total of 97,000 personmonths of employment (sae
relevant sections of PP). Calculated according to the
workfronts' 26-day month and reckoning a 10-month workyocar, these
figures yield 7,215 personyears. Across the 7-year LOP, this
averages annual employment for 1000 individuals. Given that only
one momber of a family can normally be employed at a time, and
reckoning an mean family size of 5.7 mombers (sae Table 4.3.1 and
"Other Obsarvations" at conclusion of this analysis), this
translates into direct benefitas to an total of 5,700 rural
Santiagans annually. At the present exchange rate of
approximataely 75 escudos to U.S5. $1.00 and a moan payscale of 200
escudos per day (to account for inflation and GGVC pay raiges),
this aquals nmalary openefits of U.S5. $5 million across the LOP.

Under WARD, community~based workfronts (CBWFa) will ba given
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preference in these tasks wherever possible. Workfronts in Cape
Verde are of two types. The original type are termed “"classical"
workfronts (CWF). Briefly put, they are merely workgangs
composad and directed by governmant agancies, with little or no
concern as to whether workers directly benefit or learn from the
development projects they labor con. The government hopes to do
away with CWF and has taken pains to "reconvert" them to other
organizational forms. Since 1986 (Gardiner 1988), on Santiago
they have been replaced by CBWFs.

In contrast to CWFs, CBWFs are designad to be drawn from,
and help build solidarity within, agricultural communities. They
are composed of some 17 to 30 members, each from a different
family. As envisioned under WDP, CBWF pronota a nodest form of
local participation in that: crew lcaders arae elected by wecikers
instcad of being appointed by functionaries; workplan decisions
and schedules are negotiated between the locals and the project
or government agency; and the SWC structures that workers crect
are supposed to benelit lands that CBWF menbers thenmselves
utilize. In addition, CBWFs aim to develop huran as well as
biophysical resources by affording both f{emale and male workers
leadership roles, by jnstructing crows in procedures for
democratic elections, and by providing trainina in, e.q.
technical aspects of improved S5WC practices, nursery nmanagement,
and administrative procedures. (For nmuch greater detail, consult
Gardiner 19583.) Thus benafits trom this component of the WARD
project are geared to go beyond merely providing subsistence
gsalaries to manual laborera.

Under the WDP, neither were CWBFs limited to working only on
state-run SWC schemes in which they have no say. Community
members had input into site selection for project SWC works. In
addition, CWBFs enjoyed a self-help progran in which they
salected smaller, community-improvement projects such as:
brilding canals, civic centors, or wolls; promoting horticulture;
and establishing joint community/project tree nurseries. Thu
community then provided labor and the project, through RAP,
contributed equiprment and supervision (uce Hodaon et al. 1990:59
ff.) Thercafter, the community is supposed to take resonsibility
for its "mini-projects.” In large part (an astiraced 70%,
according to tho former director of RAP), they havc done so, at
least insofar ap investing all neceasary labor for naintenance.
Materials have beon more problematic.

WARD will continue CBWFs, but on a diminisking scale across
the LOP. CBWF@ have not always achieved all the benafitas they
aspire to on papar (sce Hodgon at al. 1990, Annex L). And in tha
final analysis, they do not offer sustainablae solutiona to rural
un- and underemployment. Under WARD, the menu of CBWF melf-help
projects will change somewhat as applied R&D identifier more
readily sustainabla, income-generating activities in
agrosylvopastoralism that in tho long term can help free
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producers from reliance on workfronts for critical income.

RAP Personnel. Under WARD, CBWFs will continue to be
trained and supported with the help of RAP. This para-
extensionist corps was creaiated within DGCSAFER and utilized by
WDP to meet tha project's needs for rural outreach agents at a
time when the formal extension service was only just being
organized on paper (see "Issues"). As shown in Table 4.3.2,
between 1987 and 1990, PAP organized 31 CBWFs in all but 3 of the
WARD watcrsheds (Cuba, Mangue, and Sao Domingos, at the extreme
north and couth of the project area, respectively) with a total
membership of 1,038 as of 1991. RAP field agents are all active
producers selected from the local communities in which the
project works. Under WDP, these 12 men and 9 women (Table 4.3.3)
received considerable training in extension subjects (Table
4.3.4) at INIA's Training Center. Under WARD, 3clected RAP
agents will be afforded additional, more advanced training. Thus
RAP agents represert yet another subgroup of producer-level
beneficiaries of WARD.

Producers in the Target Watershed. 1In folding the former
FCRP into the proposed, combined project, WARD RD&E activities

will benefit inhabitants of the target watershed in both the
medium- 2nd longterm. In both rainfed and especially irrigated
zones of Ribeira Seca, applied SWC research and on-farm
production-systems research will be oriented %oward increasing
agricultural yields and increasing or at ieast stabilizing
producers' incomes as workfront employment decreases, while at
the same time improving the natural rasource base so that these
gains can be sustained. Technologies and practices generated
and/or extendaed under WARD aegis -- either solely or, in the case
of rainfed production, in collaboration with the IFAD project --
are designed to directly or indirectly benefit the majority of
inhabitants of Ribeira Seca. Currently, watershed residents
number 12,248, comprising some 2,150 families if calculated at
5.7 members each. By EOP, these figures ara projected to be
13,875 and 2,434 respectively (Table 4.3.1).

From the prouucer's perspective, tangible benefits deriving
direct)y from SWC meusures aid agrosylvopastoral initiatives may
include (but not be limited to): increased diversity within
farming systems and thus decreased risk; increases in farm yields
of, e.g. staple foodstuffs, vegetables, meat, dairy items, fruit,
fuelwood, foraga, fodder; better balance in family diets;
augmented, scabilized, and/or more independent household income
flows resulting from increased sales of and/or decreased
expendituraes on purchases of such prcducts; improvements in
household dietary patterns and food security; and possibly
further earnings from rural microenterprises stimulated by
project activities (e.g. seedling sales, cheese-making).

Producers may also benefit directly or indirectly,
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individually and or jointly in other ways, for example, from
self-help works undertaken with project assistance. Additional
secondary or intangible benefits can also be expected, although
these cannot be specified with confidence. Hence the need for a
comprehensive PLI monitoring program (see relevant section).
These more subjective benefits might include a sense of, e.g.:
increased self-determination, choice, and control; relatedly,
expanded SWC and agrosylvopastoral acumen; improved quality of
homelife due to lessened need for fathers to euwigrate or for
children to work in order to secure farily survival; greater
community cohesion and initative, as reflected in such things as
establishment of a community chest, new interhousehold or
community organizations or forms of coopera*ion, or new
memberships in such organizations; improved communication and
mutual appreciation between government research and extension
services; individual or community ability to sustain gains made
under the project; and still more.

Producers in the Other 11 WARD Watersheds. Technical and
socio-organizational resnults from WARD experimentation and
demonstration work in Ribeira Seca should be r2adily
transferrable to the majority of the other watcrsheds on the
same, windward side of Santiago. FCRP research hus indicated
very little overall variation in present farming techniques
island-wide (although there are of course identifiably distinct
farming subsystems), and there is no evidence of major ecozonal
variation. The only potential, partial exception to technology
transfer "as is" are the two most northerly watersheds.
Reportedly, they exhibit slightly different ecological
parameters; sociclogical differences, however, are reportedly
insignificant.

Hence, with clear specification of recommendation domains,
most of the same benefits in SWC structures ard measures and in
crop, livestock, and agroforestry techniques described above for
the target watershed should be applicable to the equivalent
groups in the other 11 watersheds. Moroover, interventions in
these other zones should pose less farming or stockraising risk,
since they will already have been tested and evaluated in <he
target watershed.

Significant transfer is functionally feasible given that RAP
personnel and/or DGER extensionists are already in place in all
but 3 of these watersheds and will remain active there throughout
the LOP. Assuming that RAP or DGER extensionists are eventually
assigned to cover these three and that population across the 11
watersheds is approximately 32,750 (45,000 minus Ribeira Seca's
12,250), then some 5,750 families (calculated at 5.7 members)
could potentially benefit, either directly or indirectly, from
WARD accomplishments (see "Impacts").

Producers in Other Watersheds on Santiago or Other Islands.
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WARD technologies and land--use practices will likely be readily
transferable to many other watersheds of Santiago. According to
Finan and Belknap (1984), the island is broadly uniform in its
socioeconomic complexion; and variances in ecological phenomena
across watersheds are known to pattern in somewhat predictable
ways. This is particularly true of the other 11 watersheds,
which have received considerable development attention from WDP
and third-country donors. A possible caveat in this assessment
is the leeward side of Santiago, which has been less studied and
which displays a significantly different rainfall regime. It is
even more difficult to predict the immediate applicability of
WARD outcomes to other islands of Cape Verde, in that "The
interisland scucio-economic and agricultural differenccs are 80
great that the patterns discerned on Santiago cannot be
generalized to the country as a whole" (Finan and Belknap
1¢84:11). However, at least some of the practices and most of

the principles are likely to be transferrable.

Thus, except in cases of relatively close ecological and
sociological sinilarity to the 11 watersheds of project activity,
it cannot be assumed that WARD technologies and agricultural
practices will transfer nag is" to producers everywhere in cape
Verde. Instead, impacts will largely accrue indirectly and
across the longterm (se& "Impact" below).

Copsumers. Consumers of agricultural products constitute a
final, indirect group of WARD beneficiaries. They stand to
benefit both economically and nutritionally. Horticutural crops
and livest . .k products are extremely important to Cape Verdean
consumers, rural and urban alike. Prior to independence,
virtually all vegetables werd imported. Today, the country meets
most of the demand for vegetables among middle- to upper-class
urbanites; but during most of the year, average urban consumers
and the rural poor find produce prices prohibitive (University of
Arizona n.d.). Similarly for dairy products and possibly some
fruits. To the extent that project-designed crop and livestock
technologies and practices gsucc2ed in reducing production costs
and/or raising yields (and of course, to the extent that
extension is successful in disseminating project innovations),
the cheaper food prices that typlcally result will tend to
benefit lowar-class and poor consumers. In addition, new crop
varieties and species may place a greater range of healthful
prcducts on both rural and urban markets. Moreover, improved
agrosylvopastoral techniques may remove some of the seasonal
constraints on the availability of nutritious foodstuffs,
assuring a steadier supply of horticultural and livestock

products yearround.

PARTICIPATION
The participation of representatives of all beneficiary
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institutions to be involved in WARD was systematically sought
during both PID and PP development (see list of persons contacted
by PP team). Their input was both welcome and useful, and it
informs virtually every element of the PP. Members of these
institutions will be key participants throughout the ULOP -- in
implementation, evaluation, flexible redesign of project
directions as needed, and supervision via a Coordinating Council
(see Institutional Analysis).

There was little direct participation by producers in either
PID or PP development, aside from a few brief field interviews
with handfuls of producers by one member of the design team.
However, project design builds upon farmer participatior in one
sense, in that it draws upon survey data cosllected among
producers themselves during the course of the FCRP and other-
donor efforts. Early in project start-up and as part of
collection and synthesis of baseline socioeconomic data in the
target watershed, VARD will systematically canvass producer
opinions and attitudes pertaining to both general and specific
R&D activities propeosed under WARD. This information will then
be used to refine and prioritize activities. Such canvassing of
opinion and insight will be included as a vital and on-going part
of WARD. It is critical for getting farmer feedback to both
research and extension so as to keep R&D activities "on course"
in terms of producers' -- as versus projects' -- priorities,
needs, and constraints.

The on-farm and in-field emphasis of WARD offers one of the
primary arenas for producer participation and decision-making in
conjunction with research and extension. Both RAP and INIA's
DCSEA, along with DGER, should take special care to see that
producer perspectives and priorities are clearly communicated to
research and other project components in a systematic and
promptly "useable" fashion. Indeed, one of the principal lines
of current work within DCSEA is a program on farmer~-INIA
linkages. DCSEA (n.d.:unpaginated) plans to take the initative
in forming intordisciplinary teams of INIA researcheyrs to visit
participating producers, so that "...the team will develop...on-
farm research trials with the full collaboration of...farmers in
the research design" of, e.g., improved crop and forage variety
tests, irrigation management and water-use efficiency trials.
RAP representatives, in particular, can be instrumental in the
participation and communication process in that they are natives
to and resident in the watersheds to be impacted.

Moreover, particularly in the target watershed and in
collaboration with the upcoming IFAD project, WARD will
experiment with helping producers to adapt or broaden existing
kinds of community-level or group organization that may
facilitate their more efficient use of or access to, e.g., new
agricultural information, basic factors of production, or
agricultural credit. Finally, another form of participation is
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ensured through the training opportunities WARD will extand to
researchers, DGCSAFER technicans, DGER aextensionists, RAP
personnel, and above all, producers themselves (see Training).

SOCIOCULTURAL FEASIBILITY

Producersg

In the background data on project beneficiaries, a healthy
number of existing socio-organizational structures for
cooperation, self-help, and producer control over productive
resources were identified within agrarian communities of Cape
Verde. These bode well for WARD efforts at stimulating
smallscale community- or inter-household-based SWC measures and
more productive and sustainable cropping, stockraising, and
agroforestry systems at the family level -- systems that may
ultimately free agricultural families from dependence upon
government workfare and donor assistance. To the extent that the
project builds upon both the reality and tha metzphor of these
"human structures," and to the extent that it encourages real as
versus token participation and decision-making on the part of
producers, to that extent, too, it is mocioculturally feasible.

The importance of producer participation and decigsion-making
cannot be over-emphasized. An expensive lesson has been learned
from WOP and still earlier experiences with government-sited, -
directed, and -financed SWC structures. To wit, people who have
had no part in decisions about the locale, scale, need, benefit
flows, and subsequent responsibility for such undertakings
understandably feel no responsibility for their maintenance and

repair.

An anecdote from interviews with producers in one community
ig illustrative. There, an claborate windmill-based well complex
was constructed, including: a rank of taps for drawing drinking
water; connecting piping to fill a phalanx of concrete laundry
tubs; a housing with a lockable door to keep animals, children,
trash, and other objects from falling into the well; and an
irrigation system for an adjoining nursery. Within a faw short
years after construction, however, the taps failed. Today, 6
years later, people once again draw water by hand using ropes and
filthy containers; all manner of extraneous matter can be seen
floating in the wcll; and the previously potable water is now
unfit to drink without boiling or bleaching. The community has
made numerous entreaties to the relavant government agency to
repair the structure. But when queried why they did not raise
the money to repair the taps themsclves, locals replied in effect
that "The government built it, so it is the government's job to
maintain it.” Put another way, the structure is everybody's and
nobody's. Local people had no say in its construction, siting,
etc.; nor were they offered any training in its upkeep; and no
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agreerents were sought with the community beforehand as to its
assistance in repair and maintenance of the complex.

The lesson in such tales should be clear. Certainly in the
target site, e»perimental SWC measures and on-farm trials and
interventions should be based on an informed agrecment between
WARD personnel/agencies and participant volunteers or local
producer groups. In other developing countries, elaboration of a
simple written contract has worked well. Such contracts have
been based on various forms of risk-sharing and negotiation over
R&D priorities between people and projects. 1t would be helpful
if the consortium selected to implement WARD were to have
experience in such arrangements.

Irsuegs of land, water, and tree tenure naturally arise in a
project that plans to involve producers in longterm, largoescale,
costly, risky, or permanent investments such as SWC neasuraes or
new cropping and range practices. Interestingly, however, the
handful of farmers (approximately 10 women and 4 men) informally
interviewed during PP design expressed little concern about the
stability of their sharecropping or rental arrangements, noting
that these are traditionally passed down from father to son
indefinitely. Other informants indicatea that there are often
strong erotional, fictive-kin, and community ties betwaen
landowners and their tenants or renters such that the latter are
not lightly dismissed.

This anccdotzl information is encouraging in terms of WARD
objectives. Still, much remains to be learned about the form and
functioning of the human structures discussed above in relation
to tenurial regimes. Thus, immediately upon project start-up,
producer attitudes toward prasent systems of land, water, and
tree tenure regimes must be systematically investigated,
especially as these pertain to proposed project activities. 1In
view of recent efforts at agrarian raform (now suspended pending
review by the new government), this study will be especially
useful for assessing producers' current understandir.”s or fears
concerning government land policies. The work of WARD
biological, technical, and gsocioaconomic rescarchers and
developers -- expatriate and national alike -- will be successful
insofar as they gain a clear picture of both "real" and "ideal"
tenurial systems in rural Cape Verde. Such a study will provide
a critical corpus of baseline information for designing project
R&D thrusts in a way that is in fact socioculturally "do-able."

Research and Extension

An important WARD task will be introducing the Cape Verdean
research and extension community to concepts and approaches in
interdisciplinary collaboration and participatory on-farm RD&E.
INIA researchers are frank in noting their inexperience in these
regards. There is therefore a risk that researchers might merely
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continue the same work they would normally do on-station at a
different site, with little meaningful interaction and honest
exchange of ideas with producers. Regarding extension, design-
team interviews suggested that DGER in large part views its job
as one of "convincing," “persuading," and "changing farmeru'
mentality” -- although often it is tha “mantality® of researchers
and extensicnists that most needs changing...

Such issues of sociocultural feasibilty in fostering the
kind of interactive and participatory development paradigm that
WARD espouses will be addressed in several ways. First, the TA
implementation team will be experionced in participatnry on-farm
RD&E. Thus they can help model and guide such approaches.
Second, the projact will early on provide in-country training
sessions on principles, methods, and case examples of on-farm
regearch and farmer participation for both reserachers and
extensionists. These uessions will be limited to individuals
from entities that will actively participate in WARD (a.g.
consortium personnel, INIA, DGCSAFER, DGER, RAP, representatives
of the IFAD project). The curriculum will ideally include
fieldtrips to model interactions with agricultural families; in-
class producer panels from the target watershed; initial design
of interdisciplinary R&D protocols and baseline gstudies necessary
to successful project implementation; and so forth. &among other
things, this training strategy will begin the lengthy but all-
important process of interdisciplinary and inter-institutional
team building.

To ensure that on-farm RD&E is feasible, the project also
needs to address the current shortage of field-level personnel
(data gatherers, para-extensionists, axtensionists) that are
necessary to build and maintain links batween producers and
researchers -- espaecially when the latter are subjaect to the tug
of many different projects and donors. Solutiona to this
shortage will be sought along several Zronts, e.g. coordination
with IFAD project members, multiple usaéa of DGER and RAP
personnel as data gatherers as well as community animators,
recruitment of additicnal field personnel (especially women) as
needed for thesr increased responsibilities, inclusion of model-
farmer cooporators, and assignment of Peace Corps members to
community-level and on-farm activities of WARD.

IMPACT

Equity

WARD will conscientiously address equity issues identified
for the following beneficiary groups: women-headed agricultural
families, producers on rainfed lands, producers in the upper
reaches of watersheds, and sharecroppers and renters as versus
landowners. As noted earlier, WARD will saek ways for the
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project to share some of the risk of experimental on-farm
research, at least initially. This need is most relevant to the

groups discussed here.

- _Households. Recall frow the beneficiary
profile that women head 40t of all rural households on Santiago.
The size of this potential beneriiciary qroup means they cannot be
ignored. Recall, too, that a majority of female-haadaed families
are significantly disadvantaged in teri of access to land,
labor, water, markets, and education. Indeed, Finan and Belknap
(1984) question whether such families can L. agriculturally
viable. Taken together, these factors mean that WARD faccs an
extra challenge in tailoring wvorkable farm-level interventions to
fit the tight constraints of this large group. Two avenues will
ba examined in this regard. Firast are low-labor-input and/or
high-return activities that can be accourlished through labor-
sharing arrancoments. Such interventions do not always require
increased direct accoso to land; examples are fruticulture and
smallstock rcaring in confinement. Second, ambaedding or
organizing such families in larger cooperative or asrociational
units can cometimes help secure them greater access to the
factors of production. However, a spaecial study of such
families' farming situation may be necessacy to identify
promising strategies for expnrimentation or, alternatively,
mitigating activities.

Producers on Rainfed Landa. In its plan to pay ralatively

more attention to irrigated as versus rainfed agriculture, WARD
runs tha risk of "short-changing" the vast majority of Cape
Verdean farmers -- thosae who work only rainfed land. Recall that
this group accounts for 76% of all producers in Santiago (again,
many of them female-headed families); and 96% of all croplands on
the island are rainfed (20,728 out of 21,652 ha).

To address these statistics, arong other things, WARD will
emphasize that new irrigated land be made available to families
who do not have access to this invaluable resource, as versus
merely extanding the holdings of produ:ers who already do. Under
the guidancae of project social mcientists, negotiations and
contracts among all concerned -- landowner, renter/sharecropper,
community- or inter-household group involved; the project; and if
necessary, the relevant court or land office -- must be drawn up
before construction of waterworks is begqun. Otherwise,
socioecononmic stratification will be exacerbated and community
tensions will arise. Reportedly, these can reach violent levels,
according to talaes of fights over water rights even among fathers
and sons.

The project will also take advantage of a compiementary
strategy to address the predominance of dryland farmers. Since
nearly all (93%) people who work irrigated land also do rainfed
agriculture, on-farm collaborative trials can easily address both
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regimes at many of the same sites. Although socioeconomic
recommendation domains will be quite different between rainfed
farmars with and without access to irrigated land, some of the
resulting technology should be transferable with modifications.
Finally, WARD will need to coordinate closely with the Ribeira
Saca IFAD project, whicn is focusing exclucivaly on rainfed
agriculture. Along with the DGER, RAP can be instrumental in
extending or refining findings from IFAD, and vice versa, for
improving rainfed, as well as irrigated, yields and inconmes.

-g _of Watersheds. Concerns have
been raised that relatively litt ¢ was done under the earlier WDP
to benafit producers in the upper reaches of watersheds. To be
technically effoctivo and stable, watershed work ideally needs to
begin at the top and work its way down (Egli n.d.). Otherwvise,
structures and farming systems downstream may be destroyed or
eroded. By the same token, however, downstrean producers tend to
reap the bulk of benofits of watershed improvements. Tn address
this potential inequity and in accord with its integrated
approach to watershcd management, in collaboration with OGCSAFER
and IFAD, WARD will take care to include tachnically feasible and
appropriate SWC actions in the upper reaches, such as spring
development and sylvopastoral improvemant-. Thaso can be
implemented under self-help as well as wc.kfront programs.

Sharecropners and Rentersi. WARD will endeavor to ensure
that benefits redound to the people who invest their labor and
learning time to co’laborate in project activities -- {i.e.,
producers thenmselves. Particular care will ba taken to establish
beforechand that disproportionate benafits from project activities
will not merely transfer from renters and sharecroppers to
landowners. For e¢xample, if land valuocs are increased tenfold
due to project-inspired waterworks, sharecroppers or renters
might run the risk of being dismissed from their plots or having
their rents prohibitively raised by landowners aeager to garner
all or much of the profits of newly irrigated landa for
themsalves.

To forestall such problems, at project start-up WARD will
conduct or contract a study of both "real" and "{deal" land,
water, and trece tenure, as described in carliar sections. This
will facilitate prediction of "who wins and who loses" under
different scenarios of choice, siting, level, and etc. of
activities. I.e., what benofit flows and negative impacts can be
rxpected to whonm under what conditions? And, how can the flows
be more tightly targeted and the negative impacts mitigated? (In
the process, this study will likely provide additional insights
into the equity concerns noted above.) Findings from this study
will inform project workplans. In addition, non-landowners
themselves will be consulted as the ultimate "expaerts" on how
best to protect or advance their interests. As noted above,
appropriate contractual steps should be taken ahead of time among
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all parties concerned and the project. These steps and the
implementation strategies deriving from then will "ward" against
inrquitable development and exacerbated socioeconomic
stratification.

Spread and Sustainability

Briefly, broad and/or longterm impacts from WARD can be
expected in quite a number of ways. First, the expenditure of
some U.S. $5 million on public workfronts constitutes a
significant stimulus to both the local- and island-level
economies across the LOP. In the longer term, as workfronts are
phased down and as proven, acologically sustainable, income-
generating SWC/agricultural technologies and practices tested by
WARD are extended, the national economy will ultimately benefit
from reduced workfare and welfare roles, increased and more
diversified agricultural production, foreign exchange savings
from import substitution of more for less costly foodstuffs, and
possibly reduced rural-to-urban population shifts.

over the long term, country-wide impacts should also result
from: the overall strengthening of human resources in applied
natural resource management and agricultural R&D; improved
coordination and understanding among the agencies reasponsible for
RD&E in these arenas; and gains in crop varieties and farming
strategies of potential use throughout Cape Verde. Agssuning
institutional sustainability over the long term (sece relevant
analysis), Cape Verdean scientists and their agencies should be
able to adapt WARD accomplishments to other watersheds of the
nation. Similarly, technology transfer of these modifications
should boe enhanced over the longterm through WARD's modeling of
more interactive and egalitarian research-extension-farmer

linkages.

Certainly, the social and economic value of restoring and
sustaining a nation's land, water, and forestry resources for
both present and future generations is inestimable. It is here
that WARD will make one of its paramount contributions. 1In
addition, WARD's increased emphasis on local participation in the
design, implementation, and maintenance of improved consaervation
and agricultural strategies should stand as a model for future
developmant efforts within Cape Verde. While it is difficult to
place a monetary value upon the less tangible social, economic,
and political bsnefits of more democratic forms of development,
this could ba WARD's greatest impact. Especially exciting is the
opportunity to pilot new forms of democratic choice and
responsibility in protecting a national patrimony. Findings from
WARD could be of direct use in informing policymakers as they
move torward what in effect is a plan for integrated natural
resource law in Cape Verde.
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ISSUES

Most of the issues that WARD will need to iddress in terms
of social soundness have been built into earlier sections above.
Here only two major concerns are noted, along with some
additional observations that may prove useful in project start-up
end implementation.

The Institutional Home and Roles of RAR

As the only established on-the-ground contact point with the
people to be served under WARD, RAP is critical to project
success. Yet thorny issues as to its most appropriate and viable
insitutional home and range of roles (CBWF labor recruitment
versus other, more community-development-focused activities) have
been raised. These issues have been very thoroughly and
competently explored in Gardiner 19?2 and Hodson et al. 1990:62,
and require no additional analysis here. Drawing upon these
earlier analysis and working through its inter-institutional
Coordinating Council, WARD will need to resolve RAP, and related
CBWF issues, as soon as feasible after project start-up and in a
manner satisfactory to all conceried.

The seemingly most workable solution so far suggested is an
at least partial folding of this USAID-created, para-extensionist
organization into the formal, DGER system. Under this scenario,
in the relatively short term represented by WARD, outstanding RAP
field and coorlinator personnel would ba seclected for advanced
training with an eye to thair eventual incorportion into OGER if
their performance is satisfactory. Other RAP personnel --
especially local-laevel producers in Ribeira Saca -- would gseenm
ideal candidates for contact-, collaborator-, model-, what-have-
you farmers in on--farm R&D. Indeed, a number of them already
have experience in this role (Table 4.3.3). In the much longer
term, as DGER gains strength and resources, it might consider
instituting a category of field agents, into which such RAP
personnel might :1it. Such decisions, however, are not WARD's
alone.

PLI Monitoring and Evaluati

In addition to systematic tracking of biophysical impacts,
WARD will mount a project-wide system for on-going monitoring of
people-level impacts across the LOP. This will follow upon
completion of start-up tasks such as compiling and synthesizing
existing data and literature on the project area as a wholae,
conducting parsimoniocus baseline studies of the target watershed,
and identifying potential "key farmers" and controls. The
longterm TA in socioeconomics will bae responsible for designing
and establishing the PLI monitoring system (sce relevant job
description). Monitoring data will include parsimonious
producer opinion studies as well as the more ugual tracking of
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yields, income, etc. This information will permit WARD to make
needed course corrections in a timely and cost-effective fashion.
PLI impacts monitored should include but not be limited to the
direct and indirect, anticipated and unanticipated, tangible and
intangible benefits -- whether to individuals, families,
interhousehold groups, or communities -- discussed in the earlier
section on beneficiaries of the target watershed.

Qther Observations

NEED TO CHECK ON CURRENT SUPPORT AND HOLDINGS BEFORE DECIDING TO
INCLUDE THE FOLLOWING.

1f other donor assistance does not exist, modeat support for
the INIA library should be considered as a mechanism for ensuring
institutional memory and forestalling costly and embarrassing re-
inventions of the wheel with regard to both past and future SWC
and agricultural R&D in Cape Verde. At present, documentation
critical to the sucessful start-up of WARD is highly fragmented
and, if it can be found at all, requires an exhausting search of
myriad agencies and personal libraries. Making this informaticn
available in a single locale would greatly facilitate the work of
all WARD personnel. The library would also serve as a resourca
for the INIA Training Center. Furthermora, this move would
consolidate USAID/CV investments under thu carlier FCRP in a
library which, according to one report, may be the best of its
kind in West Africa (comment by a representative of the United
Nation's'AGRES Library Network, cited in University of
Arizona/USAID n.d.).

In a related vein, at the time of PP design, only the global
data from the most recent national agricultural census (MDRP
1990) had reached print.' Thus, much of the data in this
analysis are drawn from earlier sources. An early ground-laying
task of WARD should be to roview and evaluate the full census
(especially Volume 2's socjoeconomic data) and correct any
unwarranted assumptions in the PP in light of unexpected new
findings. In addition, Phase II results from FCRP gsocioeconomic
data should be reviewed. Based on a year's tracking of 40
carefully chosen agricultural families, this stucdy cateyorized
santiago farming systems into 12 ropresentative types, depending
upon: amount of rainfed and irrigated land, crop rotations,
total resource patterns, and economic returns. This and related
datasets could prove of immediate use in project planning and in
early efforts to forecast the social »>undness of specific
project activities for different recommendation domains. It will
also be valuable in designing an efficient but effective PLI
monitoring system.
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NOTES

1 wAgricultural families" are defined in this document as
weconomic unit{s] of agricultural production subject to a unitary
authority and comprised of all cultivated parcels, independently
of the title possassed, juridical status, or size" (MDRP 1990:23,
translation mina). The censu: thus is limited to families who
raise plant czops. It excludes rural households that depend upon
only stockraising, commerce, fishing, crafting, or salaried
labor. Readers should also note that, for Santiago Island, only
50% of "agricultural families" wero sampled in this conaus. 1Its
findings do not always square with othor datasets that may have
been more carafully done and/or reached more remote parts of the
island. Notable discrepancics include, among other things,
family size and livestock holdings. For these parameters, PP
design relies instead on figures from the MDRP's Santa 7Truz field
office and the Finan and Belknap 1984 survey.

ATTACH THE FOLLOWING

Table 4.3.1
1988 Population of Ribeira Seca aad Projections to EQP

Table 4.3.2
Community-Based Workfronts Organized by RAP, 1987-1991

Table 4.3.3
Detail of RAP Personnel

Table 4.3.4
RAP Personnel Training under WDP

S8 - 26



TABLE D.4.1
1988 POPULATION OF RIBEIRA SECA AND PROJECTIONS TO EOP

AVERAGE RATIO

NUMBER NUMBER NUMBER FAMILY WOMEN/
COMMUNITY FAMILIES MEN WOMEN TOTAL SIZE MEN
Montanha e Montaninha 176 44) 525 965 5.48 0.54
Pico Antonia 128 483 405 893 6.98 0.45
Levada a5 75 82 157 4.49 0.52
Achada Costa 28 95 108 203 7.25 0.53
Boca Larga Acima 47 111 129 240 5.11 0.54
Fundura 58 157 230 387 6.67 0.59
Boca Larga Abaixo 61 145 175 320 5.25 0.55
Orgaos Pequealios 70 233 327 560 8.00 0.58
Poilao Cabral 87 209 277 486 5.59 0.57
Ribeirao Galinha 93 215 287 502 5.40 0.57
Pedra Janela,Joao Guela 44 133 DL an? 6.98 0.57
Covoada 58 180 188 368 6.34 0.51
Cha de Vaca 31 68 83 151 4.87 0.55
Varzea da Igr. Serrado 31 71 70 141 4.55 0.50
Funco Marques 30 85 92 177 5.90 0.52
Funco Bandeira 28 84 79 163 5.52 0.48
Mato Raia,lagedo,Carraira 68 291 212 504 7.41 0.42
Joao Teves,Covao Sequeiro 46 147 172 319 6.93 0.54
Joao Goto S0 87 125 212 4.24 0.59
Lage 65 182 176 158 5.51 0.49
Fed.Amolar,Varz. 5Santana 77 188 232 420 5.45 0.55
Longueira 75 202 214 416 5.55 0.51
S. Cristovao 79 205 234 439 5.56 0.53
Caiumbra 32 75 84 159 4.97 0.53
Ribeira Seca 93 221 287 508 5.46 0.56
Achada Fazenda 273 573 654 1227 4.49 0.53
Julangue 16 43 46 89 5.56 0.52
Librao 81 208 227 435 5.37 0.52
Ribeirao Almaco 31 72 93 165 5.32 0.56
TOTAL - 1988 1991 5283 5988 11271 5.66 0.53
PROJECTION - 1992 5741 6507 12248
PROJECTION - 1998 6503 7371 13875
Population growth rate for projections 0.021

Footnote: Population projections calculated using the annual
average growth rate for Concelho Sta. Cruz from 1980 to 1988.
Source: Reparticao Concelhia do MDRP/Sta. Cruz (covrtesy of Mr.
Carlos Monteiro, Division Head).

TABLE D.4.1
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ANNEX D.5 INSTITUTIONAL ANALYSIS

OVERVIEW

The WARD project will be executed by a consortium of a US
Title XII institution and a Private Voluntary Organization,
hereafter known as The PVO. The PVO will be administratively
responsible to the USAID project officer through his project
manager. and will receive technical guidance through an
Administrative Council headed by the Minister of Rural Development
and Fisheries (MDRP) or his designee.

The WARD Coordinating ~ouncil will consist of the USAID
project officer or project manager, the Chief of Party for the PVO,
the Director General of Rural Extension (DGER), the Director
General of Soil and Water Conservation and Rural Engincering
(DGCSAFER) and the President of the National Institute for
Agricultural Research (INIA). See Figure D.5.1.

The composition of the Coordinating Council will change under
the reorganization of the new government. Although details of the
reorganization have not yet been decided, it is expected that most
of Rural Extension and INIA will be absorbed by the National
Institute of Rural Development. DGCSAFER will become the core of
the National Institute of Rural Engineering. See Figures D.5.3 and
B.4.3.

Figure B.4.4 shows the current institutional organization of
the Ministry of Rural Development and Fisheries (MDRP). Figure
B.4.5 shown its most 1likely future organization based on
information available at the time of project design. The MDRP
Minister feels that by organizing activities into semi-autonomous
institutes, Cape Verde will be able to reduce public expenditures
and increase the efficiency of agricultural sarvices.
Theoretically, the institutes will be able to operate on a more
business-like basis by contracting services to the government
itself, to the private sector and to other projects; eventually it
will be financially independent.The institutes should also improve
their efficiency as they are not bound by government salary scales,
labor laws and red tape. Figure B.4.3 shows the composition of the
new institutes and how existing agencies are expected to fit into
the new pattern.

ASSESSHMENT OF CAPADILITIES

Government of Cape Verde

The final evaluation of FCRP and WDP (Experience, Inc., March,
1990, p. 13) concluded that, in general, GOCV demonstrated good
capability in managing the WARD predecessor projects, especially in
managing PL 480 commodities. dowever, the Evaluation found



deficiencies in inter-institutional coordination and cooperation,
particularly in two areas critical to the new WARD project. First,
INIA did not provided adequate research support to watershed
development or to the extension service (which was not yet

sufficiently developed to utilize it). Second, groundwater and
irrigation development suffer because of lack of coordination
between the Water Resources Board (JRH) and DGCSAFER. The

evaluation recommended that "At the outset of the new project,
cooperative agreements with other Cape Verdean agencies should be
arranged, with clear definition of cooperative interaction.
Activities that are outside the natural scope of watershed
development should be assigned to other organizations." (p. 63)

The WARD Coordinating Council should provide a forum for
correcting inter-institutional deficiencies, but USAID should
insist on certain conditions in the Cooperative Agracpent.

L GOCV will continue all necessary support (particularly
salaries) to agricultural research, consaervation,
extension and other WARD activities after reorganization

° GOCV will guarantee the continued participation of INIA,
Rural Extension and DGCSAFER in the WARD project under
whatever new institutional arrangement evolves

. The Minister of Rural Development and Fisheries will
continue his coordinating role as chair of the
Coordinating Council under any new institutional arrangement

The anticipated reoryanization of activities into semi-
autonomous institutions will theoretically improve cooperation and
coordination.

A major participant in agricultural development on the target
watershed will be The International Fund for Agricultural
Development (IFAD.) See —===-- . Although WARD and the IFAD project
are both specialized, their efforts are complementary. Cooperation
and collaboration between the two are essential. Securing this
cooperation and minimizing overlap will be a major task for the
coordinating council which can be greatly facilitated by close
professional relationships among technical and management
personnel.

The Natiopnal Institute for Adqrarian Research, INIA

INIA benefitted from institution-strengthening activities
(training, technical aassistance and commodity import) of USAID/FCRP
and other assistance projects. It enjoyed a reasonable priority in
government policy and received a fair amount of support. Although
small in size, it is considered by some to be a shining example of
an agricultural research entity for sub-Saharan Africa.

The current organization of INIA is shown in Figure D.5.6.



This will probably not change significantly if and when INIA
becomes part of the National Institute of Rural Development. INIA
maintains coordination with other GOCV institutions through a
Coordinating Council overseen by the Minister of Rural Development
and Fisheries. It's internal policy and priorities are set by a
Scientific Council composed by top officials and department heads.
More than two thirds of INIA's financial support is from donor
agencies mostly in the form of technical assistance, equipment and
supplies. INIA staffing and more detail on organization and
resources is shown in Annex D.1. INIA has some deficiencies in its
professional staffing, particularly in the social sciences,
agroforestry, soil science, irrigation and watershed management.
Some of this is due to attrition during the past year.

Like INIA, DGCSAFER benefitted from U.S. and other donor
assistance, particularly the Watershed Development Project (WDP).
The current organization of DGCSAFER is shown in Figure D.5.7.
DGCSAFER is composed of a Rural Engineering Division which is
responsible for planning and building soil and water congservation
structures, and a Forestry Division which produces and transplants
seedlings for its afforestation and reforestation programs. Both
divisions utilize large amounts of labor financed by monetized PL
480 food aid.

_ DGCSAFER's headquarters is at Achada Sdo Felipe, a few
kilomenters from Praia, on Santiago. It consists of g£ix modern
office buildings, thrce garages/workshops and a cafeteria. Much of
DGCSAFER's heavy equipment is in poor repair. AID has ordered
$300,000 of spare parts for this equipment. WARD should consider
the need for additional equipment and spare parts in their
commodity component.

DGCSAFER has a professional staff of about forty people.
Twelve of these have university degrees, are considered senior
level and are employed promarily in the technical divisions and
senior administration. There are eight mid-level technicians,
twelve are classified as "technical professional™ and five
auxilliary technicians. The major staff deficiency noted by the
design team was lack of agroforestry capability in DGCSAFER, which
has been taken into account in the training plan.

The General Directorate of Rural Extension, DGER

The rural extension function will be incorporated into WARD
through the Coordinating Council and with direct support in
training, technical assistance and supplies and/or equipment. Sae
Figure B.4.8 for current organization and Figure D.5.5 for the
placement of rural extension in the anticipated institutional
scheme under the National Institute of Rural Development.



Legal Status of GOCV Organizations

All major government agencies directly involved in WARD
currently form an integral part of the GOCV and the MDRP. The new
institute design foresees all these major agencies as parts of
semi-autonomous institutes, subject at first to considerable
subsidy from the GOCV as well as GOCV "r 'licy guidance." They are
expected to become more financally independent over time.

The institutional reorganization raises major questions for
WARD. The project is likely to have to shift from a cooperative
mode among government agencies (and perhaps betwaen UUSAID and GOCV)
to some sort of contracting mode of doing business. Payments in
money can ba withheld for non-performance, but payments in other
forms such as training, vehicles or technical assistance could
hardly ic withheld once committed. USAID and the PVO would be
obliged to set up some sort of contracting office or section. The
Coordinating Council would likely encounter internal conflicts of
interest.

Financial Status

Like its predessor projects, WARD is almost wholly funded by
the USG. The major financial contribution of GOCV is salaries of
government employees which they have demonstrated the capability to
pay. This ability is less clear for the anticipated semi-
autonomous institutes. The Ministe:: of Rural Development and
Fisheries has racognized in conversation with USAID and the PP
design team that GOCV will have to be responsible for salaries
(even at a higher ievel), at least ip the beginning.

MANAGEMENT

Authority

Lines of authority are fairly well definued under the current
GOCV set-up as it affects WARD. See Figure B.4.4. The situation
is 1less well-defined under the anticipated institutional
reorganization and semi-autonomy.

nd Experience

Most of the major GOCV officials and technical personnel to be
involved in WARD have experience in pradecessor projects and posess
the necessary capability. Host of thm same people will probably be
major players under the anticipated reorganization.

USAID/Praia

USAID/Praia is a smull mission and has suffered from lack of



personnel for project management in the past (see Evaluation,
P.86.) For this reason, a PSC or local hire project manager has
been programmed for WARD.

M



FIGURE D.5.1 ORGANIZATION CHART OF THE MATIOMAL INSTITUTE FOR AGRICULTURAL RESEARCH (IMIA)
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FIQPE D,5.2 POSSIBLE FUTURE HARD COORDIMATING COUNCIL
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FIGURE D.5.3 COMPONENTS OF AMTICIPATED MATIOMAL INSTITUTES
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FIGURE D.5.4 INSTITUTIOMAL ORGANIZATION - NINISTRY OF RURAL DEVELOPMENT AMD FISHERIES
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FIBURE D.5.5 ORCANIZATION OF THE MINISTRY OF RURAL DIVELOF"IMT AND FISHERIES
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FIGURE D.5.6 ORGANIZATION OF THE NATIONAL INSTITUTE FOR AGRICULTURAL RESEARCH (INMIR)
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FIGURE D.5.7 CDMERAL DIRECTORATE OF SOIL AMD WATIR CONSERVATION AMD RURAL DNGINEERING
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FIGIRE D.5.8 ORGANIZATION OF THE MURAL DXTENSION SERVICE

)

sz'l‘%lﬂm

CINERAL DIRICTOR

DOCUMINTAT IO

/

(IDNINISTMHON
S

|

DIPT. OF
HOHIHOIKM

AKD
EVALUAT ON

|

DIPT. OF
TRAINING

INST =13



ANNEX D.& FINANCIAL AND ECONOMIC ANALYSIS

I. FINANCIAL

The purpcse of f{i1nanci1al anslysis 1s to ogetermine tne

éinancial viability of the prcoect (monetary value to the
participante) snd to assure tnat the stresm of expectec erpenses
camn arctually pbe paid for bty the participants. Only bernefits

meas.~eazle, or "esti.matable" 1n monetary terms are considered.

The wparticipants are the U,S. Government (USG) ang tre
government of Cape Verge (GOCV) who f1inance the development efforts
o+ WARD. The beneficiaries fall into a continuum of direct to
1ncirect from the farmers on the target watershed to +farmers or
other Santiago watersheds to farmers on other 1slands to Cape
Vergian consumers. NoO attempt was made to include the latter grouon
in the financial analysis although they are sure to bernefit from
lower prices and better Jiets., The measureable benefits are mostly
from :1ncreases in agraicultural production.

The total penefits from WARD far cutweigh the costs, as shown

1r. Table D.6.1. Even wnen the time value of money 15 taxen 1ntO
acccurt, the benefits are impressive for a project of this nature,
st leact a reasonable "bang for the buck”. 1f the project performs

as erpected, there wili be a positive financial return, that :s,
the discounted flow of benefits will exceed the discounted +low oOf
costs.

As with any activity dealing with tha future, assumptions must
be mace on the basis of imperfect i1nformation. Most of these sre
apparent from the suyppcrt tables; others are discussed 1n tne
¢ollowing tert.

A. COSTS

The coste 04 the project are those shown 1n the proyect
budget. 0Only WARD costs (USG and GOCV) are included, and benefits
inrclude only those resulting +from the project. GOCv 1in=kind
contribution 1s not i1ncluded. Costs incurred by GZCV anao other
corors beyond the PACD are not considered although 1t 13 assumed
thot gevelopment efforts will continue at an appropriate level,

FIN = 1
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TRABLE 0.6.1
FINARNCIAL RETURN TO WARD PROJECT
000 DOLLRRS

PROJECT BENEFITS

INCRERSED
PROJECT C.TS INCREASED FRODUCT IVITY 1NCR.
--------------- IPPIGATED  ~~=——=————oe_ FUELMOND
YEAR usi 8OCV TOTARL LAND CROPS LIVESTOCK SUFPLIES
1 1016 1097 2103
2 2136 1742 ECTE
3 1591 1397 2978 <0 120
L] 1422 1213 2641 <0 =0 150
s 1112 1155 2267 80 as0 225
6 97s 96?7 1942 100 550 ars 24
rd 49 B88& 1634 100 1100 750 <44
e 200 1100 750 69
9 2no 1100 750 a0
10 100 1100 750 96
11 100 1100 750 108
12 <0 1100 750 120
13 1400 750 132
14 1400 750 142
15 1400 7s0 152
16 1650 1125 150
17 1650 1125 158
18 1650 1125 174
19 1650 1125 180
20 1950 1125 168
21 1950 1125 158
22 1950 1125 1498
23 1950 1125 140
24 14900 750 120
2s /S0 3?s 100
TOTAL 90n0 8443 17443 1000 28790 17625 2479
NP 12500
1RR= 0.100927

e/C @ 0.1 1.008062

TOTAL

CASH
FLOW



B. BENEFITS
Firanci1s! be~efi1ts srom the WARD gcrcyject accree from (~creasec
s1rricates leno made poecsible by sc1l]l anc water ccneEer.aticm eféorts
a-= Srgm imcreases i agricuitural prcductivity rescltoing from
cnser.atlor e€ffcrts anmg agricultural researach. Some be-efits
woulc l:i:vely eccrue without the WARD prcject, but most chservers
feel that there wculc be a significsert agrzunt C©f enviro-mentel
cegracat.on which would resuit i1n an overagll regative strear cf

benefits over time "without project.”

The total tenefits to Cape Verde from all development efforts
(GOCV and other donors) will be larger than those shown in Tatle
D.6.1. For examgle, it . 1s generally believed that 300 hectares cf
1irrigated land can be added to the land base of Sant:iago islang, of
which only SO are claimeg to result from WARD. Similarly, total
1ncreases 1n agr:icultural production resulting from soil and water
conservation, flood cortrol and agricultural research are expected
*tc be higher t=sn those claimed as resulting from wWASC,

Prodyctive Value of lrrigated Land

Crop bucgets develcped by the Socio-Economic Studies team at
INIAY provide a basis for financial analysis of 1rrigated land on
Santiagc. Their conclusion was that the production of the major
1rrigated crcps was prcfitable, and wnuld be profitable even 14
more realistic water charges were paid. Their findings are
summarized on the following page.

} See CROP BUDGETS FOR SELECTED IRRIGATED CROPS DF SANTIAGO

AND SANTQ ANTAC |SLANDS, Socio-Economic Studies Team, Fooo Crop
Research Project ang Department of Social Sciences, INIA,
September, 1987,

FIN - 2
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YIELD PRICE REVENJE C3eT¢s NET/wa
~\ -~ '-5

CRGE Ts/ma Eecskg (OO Ee Ll Ees GO gs:
Fert. Teoractc 40 3¢ 1200 21z ceb
Sw.Pot/Manc, 9 8s< 769 142 623
BEanana =18) 13 €3¢ 116 £24
Tomato 20 30 600 137 463
Cabbage 15 40 600 144 456
Onion 23 25 579 158 421
Potato 12 40 480 271 209

In order tc vetermine the productive value cf 1rrigated land,
the PP team calculated Internal Rate of Return (IRR) over a 20 year
period +for the above crops. This required the fcllowing
assumptions:

. Most 1rrigated plcts are supported by some type- of
structure, the useful li+e Oof which 15 twenty years.

. Maintenance costs average about seven percent per year;
higher towaro the useful li4e o+ the structure.

e Vielos will gecline guring the latter years o¢ useful life,

Table D.6.2 shows the mpdel used 1n determining the productive
value of land for the major crops assuming differing land values.
Revenues ang costs f0Or years twO to twenty were entered i1n Table
D.6.2 for the various crops (from the preceeding terx: table.) The
productive value of land for that crop was themn determined by
manipulating the LAND COST (+or year nne) until IRR was 15% (or B/C
RATID was one to one when NPV was Ccalculateog at 1S%).

The productive value of one hectare of permanently irrigateo

lang 15 shown on the following page, assuming the producer expects
to earn fifteen percent omn his 1nvestment,

FIN - 3
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ERCOUCTIvE veow

: CROF Escucos i
| :
, Fert:l.zed tOmatc 4,250,000 ﬁ
g Sweet pztato/ Manio:z 2,780,000 %
% Banansa 1,825,000 i
Tomato 1,600,000 :
Cabbage 1,600,000 l

Oni10Nn 1,500,000 !
fotato 1,075,000 l

|

!

1

Varela and colleagues= provided similar bucgets for typicea!l
crcp systems 1n Santiago. These systems include bcth 1rrigatecanc
grylang areas, but less than twenty percert of the i1ncome was from
the cryland ares. Dryland area was more than 10 t:mes the
irrigatec area 1n these systems, 3 rough average being 0.08 ha of
i-r:gatec land and | ha of cryland. Product:yvi: vi'ares ¥ land per
mRectare, :- e3CuCZS, fOr systems or cr rear Fipeirs Seca watercshel
(Ribe:ra J0Ss Picos!) are shown on the nert page.

Zvarela, Raul and Tito Andrade, Mark Langworthy, Timothy
Finan. DESCGICAO £ ANAL1S]S DOS SI1S5STEMAS AGRICOLAS REPRESENTAT]VOS

EM SANT]AGC, Departamento das Cienclos Socjal e Economia fgracola,
IN; &, Mazc, 1989,
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FEJDUCTIVE
EvgTgm Veoue
System | 1,542,000
System 2 1,974,000
System 4 3,675,000
Syetem S 1,€75,000

System | is described as "small subsistance"”, System 2 ac
"small subsistance without orchard”, System 4 as "small holding
Crientecd toc banama and mamioc” anc System S5 as "small rocidirg
specializing in sugar cane". The dryland cropping pattern was corr
87d beans 1r all cases. System 4 farms were located near tme mout-
of the r:beira ang hac much better wadter supclies; hence the higrer
lang vaiues. See publicetion cited for description of the systemc,

Productive value of irrigated land ranges from about one tc
four miliion escudos per hectare, roughly $13,000 to £53,000 -

valuacle land by most any agricultuiral! stamcard. Unfortunately,
there 1s no reliable estimate of lang cevelopment cecsts, nor :g
there an established market for agricultural land. The

ccnservative value of $20,000/ha was used in calculating [RR air
Table D.6.1.

Inc-eased Proguctivity

Tebie D.6.2 shows the assumptions &and methodology usec i~
Calculating benefits +4rom project activities on rainfed lang,
irrigated lamnd, 4rom i vestock and from forestry on Santiago
island. Sp:llover effects of WARD activities to other islands has
not been considered in this analysis.

. Irrigated Lang

The PP team estimates the Current (1990) 4arm level value of
iTrigsated crops on Santiago at $6,000,000. This serves as a base
f0" calculating future benefits cue tc projert intervent:0ne as
SPowr 1n Table D.6.1. 1t 15 assumed that benefits will 1ncrease by
two percent per year of total value of production beginning i1n year
three of project life, wil! gradualiy rise to 20 percent by year 20

FIN - §



and tail off to 10 percent 1n the last year covered by the analysis
of beneflts and costs. See Table D.6.3. Twenty~-five years was the
period chosen for analysis as most costs will have been discounted
9 1rsi1gnificance after 25 years.

¢ Rainfed Land

Annual benefits due to the project were calculated from the
best estimate we could obtain of the value, at farm gate, of crop
production and an assumed schedule of yearly production i1ncreases
due to WARD interventions. The schedule of annual production
Lncreases 1s less than that assumed for irrigated production
pecause WARD concentrates on i1rrigated land and IFAD has a rainfed
project on Santiago 1sland. Key estimates and assumptions are that
1) the annual value of rainfed agriculture 13 $5,000,000 and 2) the
schedule of yearly percentage increases 1n production gue to the
srsject shown in Table D.&6.3.

¢« Livestock

The current value of livestock products (meat, darry products,
eggs and hides) was taken primarily from a 1990 MDRP publication
RELATORIO DE ACTIVIDADES, EXERCICIO 1989, from the General
Directorate of Livestock. The schedule of benefits due to the
sroject is the same as tre schedule for dryland crops.

*» Fi1rewood

Thae project benefits from tree planting are two-+0ld:
so1l/water conservation and fuelwood. Oniy increased values of
fuelwoOd are taken LNto account 1n this analysis because the bulk
né -~ne tenefits Of conservat:on measures are reflected 1n 1ncreased
croo and livestock production, and the other benefits from tree
plant:ng such as aesthetic value are not measureable 1n monetary
terms. Assumptions are t-at trees planted at the beginning of the

aroject will begin to yield firewcod after sSix years. The annual
s1eid 0f firmwood will be abcut cne ton per 2,000 tr2es at firse,
t7creasing to 1.5 tons as the trees mature. The scredule of tree

sliamr%1ngs on project waterchecs, as discus3sed 1n annex D,3J, 13
shcan on the followirg paje,



NN D UN —-

600,000
500,000
50¢,000
600,000
400,000
300,000
200,000

S

Firewood is currently valuec at %80 per ton.
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TABLE D.6.2

CALCULATION OF FINANCIAL RATE OF RETURMNM

FOR IRRIGATED LAND ON CAPE VERDE

000 ESCUDOS

LAND NON-~LAND TOTAL CASH
YEAR COS5STS COSTS CO5TS REVENUE FI1OW
1 4250.0 4250.0 -4250.0
2 255.0 232 487.0 1200 713.0
3 255.0 232 487.0 1200 I 713.0 _
4 295.0 2J2 | 487.0 1200 713.0
Y 295.0 212 487.0 12¢0 L 713;9.~
6 29%.0 211 427.0 1200 713.0
7 255.0 232 A87.0 1200 713.0
8 25%.0 232 487.0 1200 713.¢C
9 207.5 232 929.5 1200 670.5
10 297.5 <32 229.5 1200 670.5
11 297.5 232 529.5 1200 670.5
12 297.5 232 529.5 1200 670.5
13 297.5 232 —"~”529.5 1200 670.5
14 | 297.5 2132 500 8 1200 670..)—‘4
1% 297.9% 212 $29.9 1200 670.5
___lﬁ.. 297.5 212 m“_~~b29 5 12q9~ 676.5
17 3J40.0 212m “72.0 1140 568.0
18 3140.0 232 572;9_” 1140 ?GU.O
19 in2 o ~232w i 6145 1080 165,55
20 jg2.% 2132 014,59 _ 1080 465.5
TOTAL 9860.0 4408 14268 22140 8172.0




NPV 6414 6442
IRR 0.151
B/C RATIO 1.004
| LAND COST 4250
CAPITAL COST 0.15
YIELD-T/HA 40
PRICE-ESC/KG 30
NON-LAND COSTS 232

06-Aug-91

CVIRRZ.WK1




ANNEX D.7

PROJECT PAPER DESIGN

INITIAL ENVIRONMENTAL EXAMINATION
or
CATEGORI TAL EXCLUSION

PROJECT COUNTRY: CAPE VERDE

PROJECT TITLE: WATERSHED AND APPLIZD RESEARCH
DEVELOPMENT (655-0017)

FUNDING: FY(s): 1991-1998 USS: 19 Million

IEE PREPARED BY: Mr Idrissa SAMBA, REDSO/WCA,

Regional Environmental Advisor

ENVIRONMENTAL ACTION RECOMMENDED:

Positive Determination:
Negative Determination:
Categorical Exclusion : XXXXXXXX
Deferrai :

SUMMARY OF FINDINGS:

Recommended environmantal actions for the project
activities are:

Agroforestry and sylvopastoral development is
recommended for categorical exclusion under 216.2(c) (2)(iii)
for the study component; under 216.2(c)(2)(ii) for the
technology packages development; and under 216.2(c)(2) (i) for
the extension and training component.

The institution building and reform assistance to
DGCSAFER and INIA component of the projcct can be recommended
for categorical exclusion under 22 CFR 215.2 section
(c) (2) (x1iv).

The applied research component for agriculture and
forestry is recommendud for a categorical exclusion under 216.2
(c) (1) (iii) or 216.2 (c)(2)(iil).

The training and technical assistance components are
recommended for categorical exclusion under regqulation 2 CFR
216.2 agection (c)(2)(1i).

The commodity import program including vehicles, spare
parts, office equipment, motor pumps, computers and other
equipmaent {8 recomanended for categorical exclusion under 22 CFR
216.2 saction (c) (2) (xii).

The PVO managed Title II food assistance portion of
this project is recommended for categorical exclusion under
ragulation 22 CFR 216.2 section (c)(2)(xi).
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Since on-farm and off-farm soil and water conservation
activities, as well as irrigable land development, are funded
through generated local currencies, they do not fall within the
purview of Regulation 16. However, the IEFE preparer suggests
that an environmental follow up of the project activities be
carried out simultaneously with the project implementatjion in
the form of a monitoring/mitigation system to minimize possible
adverse effects and guarantee the safety and security of the

rural poor.

While not currently contemplated, if the commodity
imports include pesticides they will be subjected to review
pursuant to 22 CFR 216.3(b) and will require clearance before
importation and use. A covenant is necessary to prohibit use
of project funds or local currency for the purchase or

importation of pesticides.
CLEARANCE:

—7 & A
Mission AID/REp’  Hr T%{i’ UGHE DATE: 4/86/2/

CONCURRENCE:

Bureau Environmental Officer: APPROVED: X

DISAPPROVED:
DATE: 9720,91

s

CLEARANCE:
GC/Africa: STATE 314208 DATE: 9/20/91
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1.0 PROJECT DESCRIPTION

The Cape Verde Watershed and Applied Research
Development (WARD) Project is a seven year, $19 million
effort designed to conserve and improve the natural
resource base and enhance sustainable agricultural
productivity of twelve watersheds of Santiago Island, one
of which, Rebeira Seca (6830 ha total and 7% of the total
arable area of the Santiago Island), is given special
attention for research and monitoring reasons. The
objectives of the project are to research and extend
sustainable soil and water conservation technology and
practices using applied on-farm research within the
project area. The institutional capacity building
initiatives, technical assistance, training, soil and
water conservation activities, and commodity assistance
will have a potential spread effect throughout Cape
Verde. The activities which will be undertaken to achieve
the project objectives include: technical agsistance to
INIA and DGCSAFER to enhance institutional capacity and
planning capabilities; support of a mechanism for
extending INIA developed research methodologies to field
sites; reinforcement of linkages among GOCV institutions
in the area of natural resources and agricultural
development; and a PL-480 food program. USAID will
providz support to the Cape Verdean government for these
activities via two channels.

First, nine million dollars ($9,000,000) of DFA
funds will be used for project activities. Uses will
include a grant to a U.S. PVO and Univergity which will
provide project management and technical assistance
services under a cooperative agreement. Also included
will be training, applied research, analysis, extension
services, watershed protection plans, logistical support,
designing and carrying out local awarcness campaignsg,
monitoring, mitigation, and commodity procurement
including vehicles, spare parts, office equipment and
computers. Other commodities, of a typa as yet undefined,
will also be procured, but these will not include
pesticides.

Sacond, USATD will provide the GOCV with $10
million in local currency generated through a PL-480
monetized Title II food assistance program. These local
currencies will be used to pay the Classical and
Comrunity~-based Workfront workers. The workfronts will
build a limited number of structures including check dams,
sediment retention structures, and water harvesting

7.0
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facilities. They will also grow seedlings and plant trees
for future benefit including canopy tormation, shade, soil
erosion control, wind protection, and for fuelwood, food,
fodder, and fertilizer. Local currency will be used as
well to obtain local services, locally available supplies,

and equipmenc.

The Government of Cape Verde will additionally
provide personnel, office space, and recurrent cost
resources. Field-level operations will be conducted in
conjunction with a rural cmployment/work program, in
- support of pilot watershed activities, and as part of a
community-based watershed infrastructure maintenance
system.

This project is a soil and water conservation and
adaptive research project whose ultimate objective is to
increase sustainable agriculture productivity throughout
the selected watershed and eventually the entire country.
confusion may at times arise due to fuzzy definitions or
the use of inappropriate terms by individuals not
conversant with the extremely degraded nature of the
target watershed and the planned interventions. Confusion
aside, this is not a river basin devalopment project, an
agricultural land leveling project, or an irrigation/water
management project including dams and impoundments. An

Environmental Assessment is inappropriate for this project.

2.0 PROJECT ACTIVITIES AND INPUTS.

The activities and inputs involved in the
achievement of projact objactives are examinad under AID
regulation 22CFR216 to concur with the AID policy that is
to: (1) "ensure that the environmental consequences of AID
firanced activities are identified and considered by AID
and the Host Country prior to final decision to proceed
and that appropriate environmental safeguards are adopted;
(2) assist developing countries to strengthen their
ability to evaluate the effects of development strategies
and projects and implement effective environmental
programs; (3) identify impacts of AID’s action upon the
global environment which affect the common and cultural
heritage of all nmankind; and (4) define environmental
limiting factors that constrain development and carry out
activities that restore the renewable resources base.”

The following is a tentative outline of the
activities and inputs involved in the WARD project and a
statement on their funding sources:

A
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Soil and water conservation activities

- On farm soil and water conservation: mainly
funded with local currency, and project funds for
technical assistance aspect.
* Design and application of land use
systems.
* Contour practices: hedgerows,
strip-cropping, contour tillage.

- Off farm soi) and water conservation: funded

with local currency generated from the PL480

program.
* Structures: danms, gully plugs,
drop~-inlet spillways. These are
intended to retain sediment and store
water (creation and improvement of sand
aquifers, and wells). It is planned to
(a) build 30 drop-inlet structures in
the Ribeira Seca and 300 others in the
other eleven watersheds; (b) build 5
major cross-channel structures in the
Ribeira Seca and 20 others in the
remaining 11 watersheds; and (c)
rehabilitate and upgrade 40 hydraulic
gstructures. These structures are
intended to generate positive changes on
the environment and tha natural
resources profila; howaver, some adverse
effucts may occur.

- Develop irrigable lands: funded with local
currency, and the participation of the farmers on
private lands.
* Land levaeling and terracing of 9
hactares for irrigation in the Rebeira
Seca watershed,
* construction of 10 Km of lined canals,
* congtruction of threae diversions for
water convayance,

- Irrigation is intended to fulfill one of the
objectives of thae project, to increase food
production. Although the area plaznned to be
irrigated is small adverse effects on the
environment may occur.

Forestry activitias

- Project funds support to DGCSAFER for
afforestation and insti:ution building.
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- Research on forestry, agroforestry and
sylvopastoral activities.

- Agroforestry and sylvopastoral development:
mainly supported by local currency tunds, with
project funds for technical assistance.

* development of technology packages,

* implementation of agroforentry systems,

* gtudies of market strategies,

* extension and training of furmers.

- Promotion of private sector activities.
* gtudy of private sactor activities in
seedling and charcoal production, tree
planting, fuel wood harvesting,

marketing,
* evaluation of currently working
enterprises.

2.3 Agricultural research activitias

- Institutional support:
* on farm research methodology,
* research management

- Applied research:
* water management research,
* cropping systems developnment,
* varioetal deve.)pmant.

- Monitoring and evaluation.

2.4 Support activities.

- The activities above involve training at
different levels (graduate, agriculture assistant,
and farmer level) and commodity procurement.

3.0 BACKGROUND ENVIRONMENTAL INFORMATION

Location: The Cape Verde archipelago is located
650 kilometers off the west coast of Africa batween
latitudes 14948’ to 17912’ W and longitudos 22941’ to
25922/ N. The twalve selected targat watersheds lie on
the windward side of Santiago island. Ribeira Seca, the
largest of the 12 watersheds whore WARD is going to work,
is givaen speccial attention for research, data collection
and monitoring purposes.

Climate: The climate is characterized by a short
rainfall period ~ith scarce rain and a long dry season.



Swept by the Northeast trade winds of the tropical
thermodynamic cell and affected by the Intertropical
Convergence Zone, Cape Verde has a typically sahelian
climate with persistently sparse rainfall and long periods
of severe drought. When the island does experience rain,
it is usually a deluge from an intense torrential storm.
The average temperatures range from 20°9C to 25°C.

Topography: Torrents may drop as much as 1400
meters while plunging from the steep slopes of basalt,
basanite, or other volcanic materiale derived soils to
deposit their alluvial debris in river bottoms or the
ocean often less than ten kilometers downstream. In
Ribeira Seca’s upper reach only 27% of the land has less
than 15% slope, 239% of the land botween 15 and 30%, 17%
between 30 to 50% and the remaining slopes, 17%, above
50%. The slope category of the land determines its
suitable use.

Geology: The Cape Verde archipelago has a
volcanic origin and includes mountainous islands such as
Santiago and Fogo as well as flat islands like Maio. Most
of Santiago Island is basalt and lava: breccias, pumice,
and pillow lava.

Soils: Shallow, erodable soils with variable
quality and depth, cover 65% of Santiago. Brown to
reddish-brown sandy, to clayey lcam soils predominate in
areas used for rainfed agriculture. Thagce stony, shallow,
and clayey loam soils contain very low amounts of organic
mater and consequently retain limited amounts of water.
Young volcanic soils guitable for agriculture occupy only
23% of Santiago Island.

on denuded slopaes, the light and loose Tertiary
Era pyroclastic soils of the Pico da Antonia volcanic
series are very susceptible to runoff and are carried by
the turbulent flow over exceptionally steep and rocky
slopes and gorges to the oncean. The atream beds are so
steep and the runoff so fast that in most places the finer
sediments are flushed to the sea. Erosion reduces
fertility by depositing significant amounts of sediment in
the lower watershed.

Hydroloqy: Hone of the twelve project arca water
courses are perennial, and even domestic wells and eprings
often must be rationed, or in fact dry up during dry
periods. The majority of the water which arrives on the
island from all too infrequent rainstorms is lost to the
sea.

1/\.
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Vegetation: Typically, the vegetation on Santiago
resembles African northern sahel savannah in transition to
desert. Years of drought, overgrazing, and intense
exploitation for fuel have altered the natural environment
to the point where practically no natural vegetative
associations exist. Most of the vegetation congists of
introduced exotics, cultivated types and weeds with only
92 of the 600 species surveyed (Chevalier 1935) being
endemic vegetative forms. Most of the time, vegetative
types unpalatable to animals remain on the rangelands.
Field observation and documents show the presence of a
number of species, mostly introduced, on Santiago Island.
A small sample include: Jatropha spp, indigo, Acacia
seyal, Acacia albida, Borassus spp (2 isolated
individuals) and other palm treaes. Plantod Prosopis spp
dominate the entire Santiago Island and might turn out to
be a pest under certain conditions. Vegetative
recolonization in protected areas is relatively strong
especially with annual grasses and shrubs, but presents a
risk for bush fire during the dry season.

Fauna/ Wildlife: The native fauna of the Cape
verde Islands has been described as depauperate and
consists almost entirely of birds and lizards. There are
no fresh water fish, amphibians (except few trogs dwelling
in the wells), or snakes. The only native mammal is the
long-eared bat (Plecotus austriacus). The Senegal green
monkey has been Introduced as have rats, mice, and dogs.
The nineteen species of butterflies are all common species
of African origin. The Cape Verde Warbler inhabits the
project area and is very prolific. Observed in the field
were the following species: falcons, pigeons, wild guinea
fowls (Numida meleagris galeata) and Coturnix coturnix
inopinata. Studies have shown that the following bird
species are present in the archipelago: six species
identified as useful, three species of predators, six
species of rare to ery rare, five species of scientific
interest and ten marine species.

Major Ecological Problems: Desertification and
shortages of domestic and agricultural water are a major
threat to the archipelago. From 1700 to 1960, short
periods of drought lasting 2 or 3 years have been
recorded. But since 1968, drought frequency has
increased, lasting longer and disrupting more and more the
ecosystam equilibrium. This is aggravated by
unsustainable agricultural practices (fields on steep
slopes, no land conservation/regeneration practices) and
vegetation cover deplotion for fuelwood. Most areas are
susceptible to wind and water erosion. The water table is
very sensitive to rain deficit: the impacts of the 1989
deficit still affect the depth of the water tabla.
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water shortage, inappropriate land use, high
runoff, high erosion rates, soil quality depletion and
fuel shortage are the primary environmental problems in
Cape Verde today. A shift away from the continuous and
destructive practices of subsistence farming and the
implementation of fundamental measures to conserve and
restore the resource base will be necessary before the
land’s full potential can be realized. WARD’s effort to
conserve and improve the natural resource base and
agricultural productivity in twelve targeted watersheds is
expected to significantly improve the environmental
-profile of Santiago Island.

current Biodiversity Profile: The biodiversity of
the project area 18 relatively limited: no large mammals,
few reptiles (no snakes), birds and rodents, few native
trees. However, introduced trees became endemic. Studies
carried out by the INIA Research Center list the following
sample major species:

Plant species: Acacia rubra/Delonix regia, Cassia

occidentalis, and some endemic to the islands,
introduced or not: Launea melaniestigma,
Asteriscus spp, Periploca chevaliari (medicinal
plant), Indigofera tinctoria, Euphorbia tukeyana,
Micromaeria forbesii, Datura innoxia, Cajanus

ca )anua .

Bird species include: (a) Predators: Corvus
ruficollis (Somali crow), Paasser ispaniolensis
(sparrow, recently introduced, it has a high
multiplication rate), Estrilda estrild (abundant
in santiago Island, it attacks crops such as
tomatoes); (b) Useful birds: Sylvia Atricalpa, S.

Conspicillata orbitalis, Acrocephalus Brevipennis
(the Yellow wagtails family), Hacyon leucocephala
that feeds on grasshoppars, Falco tinnunculus
(falcon), abundant, feeds on grasshoppers and
lizards, as well as Tyto Albc detorta (Barn owl),
Coturnix coturnix inopinata (Common quail); (c)
rare species: Himantopus himantipus (common
stilt), Gallinula chloropus (Common gallinule)
limited because of rare wat lands, Ardea purpurea
(Purple heron); (d) species very rare or almost

extinct: Anas anqustirostris (marble duck), Falco

eregrinus (peregrinc falcon), Buteo butaeo
nnermani (common buzzard); (e) specles with
scientific interest: Ardea purpurea, Acrocephalus

brevipennis, Tyto Alba Detorta, Passer Jagensis
(moineau); (f) and ten species of marine birds.
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Human Population: The population is by some
estimates up to 70% of mixed Portuguese and African
descent, 28% African and the rest of European origin. The
populaticn of the archipelago is estimated to be about
336,798 in 1990 (Direccao Geral de Statistica) with a 2.7%
growth rate, of which approximately 75,000 live in the
project watersheds. Cape Verde is the most densely
populated of any of the Sahelian countries with an average
density of 500 persons per square kilometer. Cyclical
drought, famine, and emigration have reduced the numbers
of inhabitants over the centuries until currently over
twice as many people of Cape Verdean descent live overseas
than live on the islands. Remittances play an important
role in the national economy amounting to roughly half of
the trade deficit.

Socio-cultural considerations: Social
considerztions are mainly population and farmers behavior
towards the natural resources and the environment as well
as their exploitation (agriculture, livestock) practices
(See appendix D.4, Social Soundnass analysis). Farmers
cultivate steep slopes and hoe downward. No land
improvement is made although most of the lands are
continuously exploited. Thorn brush that builds and
fertilizes soils such as Acacia albida is not welcome in
the fields. On most upland areas maize is continuously
planted. On pasture lands overgrazing is prevalent;
however, agriculture and livestock are well integrated
compared to other African countries. This can be
advantageously developed into agropastoral,
environmentally sound types of activities. Involvement of
the farmers in the research/extension process seems to be
limited.

Agriculture: Traditional small-scale subsistence
agriculture based upon mixed farming techniques is the
most common means of livelihood on Santiago. Prefered
crops arc corn and beans which are normally intercropped
on rainfed fields. On Santiago Island, rainfed
agriculture occupies 20,000 ha. Livestock and poultry
include sheep, goats, pigs, chickens, muscovy/ ducks, and
Guinea fowl, with horses, donkeys and mules serving as
beasts of burden. Concelho de Santa Cruz, that includes
Rebaira Seca, has according to the 1988 agricultural
census: 2082 cattla, 5004 goats, 44 horses, 1118 donkeys,
32 mules, 6430 pigs and 10,650 poultry. Cash crops grown
primarily in irrigated bottom land plots include
sugarcane, cassava, sweet potatoes, bananas, garden
vegetables and fruit trees.




- D.7/11 -

4.0 IMPACTS AND .3SUES

General Issues: Soil and water conservation
practices intended to ba developed and extended during the
project will have a positive environmental effect by
attenuating storm water runoff and reducing soil erosion.
The labor intensive methods are designed to provide
employment while leaving a very light environmental foot
print. The planting and protection of sustained yield
forests and woodlots will will provide wood resources and
have a positive effect on the carbon balance. Water
quality in seasonal water courses and offshore in lobater
and artisanal fishing arcas will be improved by the
reduction in silt load.

Mitigation measuraes suggested include tha
production of detailed watershed development plans on a
scale of 1:12,500 for cach subbasin in each watarshed
before commencing the remedial work. MHitigation measures
usually include monitoring, planning, and zdjustments.

Direct Impacts of Englineering Design/barraqe
construction: The gstructures proposed in project
activities are likely to have the moat identifiabla direct
impact on the environment. There is considerable
environmental risk posed by large, main-channal
structures. Wwhile this risk can be minimal if engineering
design procedures are adhered to, there is need to bear in
mind that not all of the existing structures were properly
designed. ' There is also a need to take into account that
these structures are constructed in series, and that there
could be a chain effect in which failure of one could
trigger failure of the others. The risk of dam failure
varies according to age of the structure, its design, and
the ocrurrensa arn? magnitude of random floods. Although a
cross-channel structure fills with sedimant, it initially
operates as a raservoir. Assuming a reservoir filled with
water fails, the effaect of a breach would vary according
*o whether it was sudden or slow, and the amount of water
contained in the reservoir. The worsae case ascenario is of
a sudden breach of a filled reservoir. This water would
cagcada down the channel, probably overtaking any
downstrean dara and add in thair volume of water and
sediment to the flood wave. This would likely danmnzuge or
dastroy any down rirean irrigation area and roadways.

The probability of failure is expressed in the
design specifications. Assuming a dam filled with
gsediment fails, the breach would liliely be slow and
limited to the part that failed. The worse case would

Ak
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involve ¢ mix of water and sediment similar to a debris
flow cascading down the mainstream channel. As with water
this would engulf or damage downstream structures,
probably causing their failure. It would likely deposit
large volumes of se&diment over irrigated fluvial

terraces. The worot of all possible casas would be a mix
of these two events, high volume of water associated with
high volume of sediment involving a series of breaches as
the floocd wave advanced downstrean.

Inproved engineering design will lower this risk
but not prevent it. WARD will rchabilitate existing
structures by building contracted spillways on tho dan
cres: and adding discharge aprons and possibly encrqgy
dispersors at the dam foot. Ideally, the water discharged
by these dovices gshould be gub-critical when it reanters
the stream channel. Ag theme structures age their fallure
risk incrcases because of settling and shifting of rocks
within the gabion, wire tailure, corrosion and other

causes.

Previous projects have supported rock wall
congtruction rainly to linmit soil erosion and silt
transport into irrigated zones. Theo poaitive aoffects
appear limited although officials clain that statistics
show significant changes (sce IFAD). Walln are too far
apart and soil erosion continues because frromers totally
clear the land without any #soil conservation practices.
Complementary soil conservation methods, other than troe
planting, hava never becon implemented conjoirtly with
structures for erosion/sedimant control.

country, especially with the uase of a variuty of plant
spacies for afforastation. This asgurnss that the project
does not support ronoculturing of ﬁiﬁhﬂﬂiﬂuﬁpﬁ and
develops conditiona for diversification. Reforentation
and protaction of vegetated areas will significantly
contribute to the nultiplication of enderic !ocal spacies
currently limited in number. Plant apecies
diversitication and wmultiplication resulting from project
activities cculd have synergetic positive impact on birds,
reptiles and small rarmnmala.

Water Qpnligy: Water quality im alruady a

problem, especially for drinking water. Wella 1in the
wator course channels are smhallow, yield little water
esjecially in dry years, and are not wall rmaintained. The
walls observed by the tean are dirty with all sorts of
things dropped in. Structures, by retainirg sediment and
increasing aquifer depth, increase the availability of
drinking water in the wells. Well protaction and
mainterance will asignificantly improve water quality.

¥\
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Vegetation Impacts: A significant impact on
vegetation producad through activities of previous
projects is the prevalence of Prosopia spp in Santiago
island. This might become a risk in the way that a
monoculture plantation is usually sensitive <o insect and
disease attacks. Another concern is that prosopis iag very
competitive and often inhibits the developnurnt of cther
plants. It shoots the roots very deep to the w>ter table
and evapotransplrates considerable amounts of water.
Large nuibers of this pli¢~" can seriously deplete the
already scarce water re.ources, particularly in channel
bottons.

The overall effect of the WAPD project is expected
to be, arong other benefits, an increase in vegetation
cover. With diversification, already started in
AID~funded nurseries, WAKD's 1mpact on veqetation cover
xmprovament will increasce. Diveralfication can rcost

likely be achicved #ith sahelian species and exotic
species such as Acacia holocvrignn (already used for

replanting along with other Australian species) and
Leucaenia spp 1f suitable.

on Wildlife: WARD’s :impact on wi'dlife is
most likaly € ;o positive, especially through habitat
improvapent by afforestation. Where vegetation cover 1is
allowed to reqgenerate and recover, increases in wildlife
can be observed. Guinea fowls (returned to the wild),
pigeons and other birds colonize reforcated areas.
Afforestation and veqgoetation diveraification can

significantly improve beo keeping activities.

Land Use Conflicta: In the project area land can
be classified according to slope. Fach land slope group
has specific potentialas and project activities encouraqge
land use Accordinq to their capacity and potential. Land
us«¢ conflictg are not likely to happen. Currently alnost
all available lands for agriculture in the project area
are under cwner or farmer control. Land ownership systoms
have been adopted by farz~rs for a very long time and do
not seen to favor Lontligtn «mong useras (S5ee appondix D.4

Social Scundnaeans Analysia).

Indirect Impacta: Indirect impacts are expected
to be generated by creating and improving water retention,
increasing irrigated land and consequent increase {n
punping nf the freah water table within 2 niles from tha
coast. A monitoring and mitijgation system is recommended

as part of the project to avold potential disasters.
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Soil Erosion: The project proposes contour
agriculture on sloping land, some of which is steep. WARD
will attempt to influence land uses --agriculture,
forestry, rangeland-- in ways that minimize erosion within
acceptable soil-loss tolerances. Initially, this will be
by evaluating the affects of vegetation cover using the
Soil Conservation Under Agro-Forestry (SCUAF) soil loss
computer model, or some equally acceptable method.
Eventually, ruroff plot data will be available to further
guide WARD’s efforts.

Because W' .RD will implement techniques such as
hedgerow agroforestry, strip cropping using
agro-eylvo-pastoral species, and contour tillage, local
concentrations of runoff may occur. Thesoe cencentrations
could lead to rills and gully formation if downslope
protection is not a component of the farming systen.
Downslope protection will most often be in the form of
hedgerow and stripcropped species which, if implecmented
correctly, will havce debris collecting and water spreading
effact on runoff, lessening its impact. There is an upper
slope limit of the effectiveness of such interventions.
Beyond that limit, ranc:land and forestry are more
appropriate land uses than cropping.

Siltation: Bottom lands and luwer watershed lands
are currently susceptible to sediment accunulation
resulting from lLigh erosion rates of the upper arecas.

Tons of material are yearly deposited in the lower areas
or dumped into the sea. Ono of the objectives of the
project is to reduce soil material transport and siltation
to improve lower lands as well as the higher lands. WARD
expects that proper implementation of project activities
will significantly reduce sedimentation.

Salinization: 1Irrigation based on ground water
pumping, as planned in the project, might result in the
rapid depletion of fresh water table and induce intrusion
of underlying salt water inland especially in the fringe
located within 2 miles of the sea. Four motor pumpi are
planned to be purchased and installed. Close monitoring
should be undartaken to prevent the loss of irrigable
lands through sait intrusion.

Downstream Water Usera: Water retention in the
upper roaches might or might not reduce amounts of water
arriving to the lower basins. Control of this should be
part of the monitoring system to be implemented to
accompany the project activities.

L
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Human Health: Water born diseases have been
observed, but are not likely to increase substantially
with creation of water retention structures. Surface
water retention is temporary and limited in quantity.

Commodity Import Program: Currently the commodity
import program includes the purchase of 12 vehicles and
their spare parts and 12 motor-cycles and their spares
parts for research and extension, 4 motor pumps and their
parts for irrigation purposes, laboratory and office
equipment, library and extension material, housing
appliances for the technical assistants and
miscellancous. None of thece commodities seem to have
significant foreseeable adverse effects on the environment
if properly managed and maintained.

Rehabilitation & Mit.igation: Portions of the WARD
project funded under PL480 generating local currency do
not fall under the AID envirnnmental nruced.ires
recommended by the regulation 22CrR216. It is recommend,
however, that an Environmental follow up be undertaken for
some of the activities planned in the project. Those
activities which could have adverse effects on the
environment in addition to the positive ones they are
designed for are: damming for water retention, irrigation
and land leveling. This would be in the form of a
monitoring system that thoroughly and continuously
assesses environmental changes related to project
activities. The reason to set up a monitoring system from
the very beginning of project implementation ig to
guarantee the success of the investments, and to guarantee
the safety and security of the farmers. A failure of a
dam, water born discases development or soil salinization
could lead to the reverse of what was expected from the
WARD project and cause problems to farmers than before.

5.0 RECOMMENDED ENVIRONMENTAL ACTION

Agroforestry and sylvopastoral development are
recommended for categorical exclusion under
216.2(c) (2) (iii) for the study component; under
216.2(c) (2) (ii) for the technology packages development;
and under 216.2(c)(2) (1) for the extension and training
component.

The institution building and reform assistance to
DGCSAFER and INIA component of the project is recommended
for categorical exclusion under 22 CFR 216.2 section
(c) (2) (xiv). The technical assistance component of the
progran is recommended for categorical exclusion pursuant
to 22 CFR 216.2 (c)(2)(i) since it is management,
monitoring, planning, and advising; and suitable
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environmental sensitization can be included in the job
descriptions of the advisors. Technical assistance is
needed for research, training, design, studies, extension
services, logistical suppor:, commodity procurement,
analyses, and monitoring of conditions precedent as well
as for the design and implementation of local awareness

campaigns.

The trajining component is recommended for
categorical exclusion under regulation 22 CFR 216.2
section (c)(2) (i), but offers a unique opportunity to
result in a positive environmental influence.
Environmental sensitisation training can be designed into
training programs and be provi.led to researchers,
extensionists, workers, and farmers, at all lavaels of the
government including the education system.

The applied research component for agriculture and
forestry is recommended for a categorical exclusion under
216.2 (c)(1)(iil) or 216.2 (c)(2)(iii) because the
experiments will be of limited scope, confined to small
areas, carefully controlled, and effectively monitored.

The commodity import program is recommended for
categorical exclusion under 22 CFR 216.2 section
(c) (2) (xii). The importation of a limited number of
vehicles, spare parts, office equipment, motor pumps,
computers and other commodities are not foresecen to have
significant impact upon the environment. However, effects
of motor pumps on water table should be carefully
monitored to praevent any unforeseeable risk in loas of
agricultural lands through salt intrusion.

The Title II food assistance portion of this
project is recommended for categorical exclusion under
regqulation 22 CFR 216.2 section (c)(2)(xi). The local
currency account generated from the sales of these food
commodities lies outside the preview of Regulation 16. It
is these monies which will finance Work-Front work
programs in the watersheds.

If project funds were involved, instead of local
currency, in on-farm and off-farm soil and water
conservation, as waell as in irrigable land development,
all activities involving damming, water retention
structures, vater table pumping with motor pumps and land
leveling/terracing, an Environmental Assessment (EA) would
be required although WARD is designed to improve rapidly

7\



- D.7/17 -

degrading environmental and natural conditions. Since
these activities are funded through generated local
currencies, they do not fall within the purview of

Regulation 16. However, the IEE preparer suggests that an
environmental follow up of the project activities ba
carried out simultaneously with the project implemantation

In the form of a monitoring/mitligation system to minimize
possible adverse effects and guarantee the safety and
security of the rural poor. An error under the Cape
Verdean fragile ecosystems could lead to disaster.

While not currently contemplated, if the commodity
imports inc'ude pesticides they will be subject to review
pursuant t. 22 CFR 216.3(b) and will require clearance
before imp rtation and use. A covenant is neceggary to
prohibit use of project funds or local currency for the
purchase or importation of pesticides.

v
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MINISTERIO DOS WEGOCIOS ESTRANGEIROS

—————

DIRECCAO-GERAL DA COOPERACAO INTERNACIONAL

Talolosss §1 10 34/81 18 Q2 C. P 217 —PRMA Estaree LalegrifNies
Tolex 0837 WPC CV CABO VIRt COOPERACLS — PRAIA

UDGENI[ rraia, 160 de Agogto da 1wyl
o 2357,

Bxmo. Senbor,

No paseado, atravas da CoOperagio entre O DOSEOG dO1G Paises,
foram empreendidoé vArioS projectoé que tinham a finalidade comun de
criar condigbec 20 daocanvolviEanto do potencial agricola da Labo Verds.
Esses projectoc toran nomaadapante O do Lecanvolvimanto dae baclasé
hidrograf.cac (055 - 0013) agcociado a0 forneciEanto de uma ajuda
alimsantar @, 0 da Pecqulea Agricola (o35 - UUll).

A nececsldade centida @ partilhadaa por ambas as Partes conduziu
Sucessivarmante A aprecantag8o da 1deia ¢ sua dlecusedo @ preparagio
(PlD), asein comn, a lorrulago de um projecto vieando decta leita
aproveitar o vulgarizar 06 recultadoé da pacquica aplicando-oé &0
desenvolviesnto dnc baclac. AcGim nacceu O VAKD, Cujo documanto de

projaecto (projot paper) acabou da eer tormulado.

E necta baco que, pala precenta, tenno & honra de 1OrmuUlar
Oficilalmante, 0 psdido 40 Gavarno de Labo Verde, vieando O 11panciamento
desse nOVO projecto palo LOverno aoe H.U. A,

Aguardando uma raeGpocta, queira aceitar krmn. Senhor O
proteetoe da minha ¢ievada conslderagao.

BIRY. SEIHUN
THURAS LucHe

Mubensud[ANIE DA Al /u

FHALA ) .
(wrerast TRAAS 76
A4 7TACHED)

‘A7
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LN FORKA ! ~RANS j-ATTEA”

In past cooperation between our two countries, we have
under taken various projects, the common goals of which were to
create conditions foc the development of agriculture in Cape
Verde. These projects are namely Watershed Development
(655-0013) associated with food aid supply and Food Crop

Regearch (655-0011).
The shared needs expressed by both Parties led to the

idea, discussion and PID for a Project which would use and
divulge research results in the development of Watersheds.
Thus, WARD, the Project Paper of which hae just been completed,

was born.
Bagsed on the above, I am pleased to officially request,

on behalf of the Government of Cape Verde, financing for this
new U.S. project.
While awaiting your response, please accept my highest

regards.

Director Ceneral of Int'l Cooperation

Jose Luis Rocha
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ANNEX F

STATUTORY CHECKLIST



8C(1) - countny CABCRLIS?T

Lislud below are etatutory criteria
applioabla to the eligibiliey or countries to
YyCeiva the following categorieuv of assistance:
(A) both Devalopnent Adsistance ang Economic
Support Funds; (B) Davelopmant Aoaiatance
funds only; or (C) Econogfc Support Funds
only. :

A, COUNTRY ELIGIBILITY CRITERIA APPLICABLE TO
BOTH DEVELOPMEN ASSISTANCE AND ECONOMIC
SUPPORT FUND ASSISTANCE

.10 c|!LvVLLUYD

@. Hegativo certification (ry
1991 Appropriaticns Act Buwu. 33v(b)):1 Hag
the President cartifinsd to tho Congress
that the Jovernment of tha ro¢iplant

illicitly, in vhole or (n part, in Aauch
vountry or transportaq through such
country, from baing gold 11legally withip

Statag unlavfully?

b. Pooitive gortifiocation (FAA
Gec. 481(h)), (This provieion applies to
assiptance of any kind Provided by grant,

&8 a country producing during a figca)
xoar at leant rive Batrio tons of opium or
00 metric toneg of cooa nr marijuana) er o
“major drug-trangjt country” (defined ans a
country that g significant dirgot

No

N/A
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source of {llicit drugs significantly
affecting the United States, through which
such drugs are transported, or through
which significant sums of drug-related
profits are laundered with the knovledge
or complicity of the governmant) s

(1) does the country have
in placa a bilataral narcotics agraemant
with the United Btates, or a multilateral
narcotica agroemenl?

) (2) haa the Proaidans in
the March 1 International Marcotics
Control strategy Report (1NECR) dotornined
and cartified to the Congress (vithout
Congrossiunal enactnsnt, within 45 days of
continuous soscsion, of a resolution
disapproving such a certification), or has
the Prosident dectermined and cortified to
the Congrams on any othor data vith
onagtnant Ly Cungross or a resolution
approvinyg wsuch cortiriocation), that (a)
during the pravious yoar tho country has
cooparated fully with tho United Atates or
taken adequate steops on its own to satisty
the goals agresd to in a bilatoral
narcotics agreecment vith the United States
or in a multllataral 4gracnment, to prevent
illicit drugs produced or precansed in or
transported through such country fronm
being transported into the United Btates,
to prevent and punish drug profit
luundering in the country, and to prevent
and punish bribory and other forms of
publi- corruption which facilitate
produc-ion or shipment of illicit drugs or
discour. 70 prosecution of such acte, or
that (b) che vital national i{ntarcsts of
the United States require tho provieion of
such asaistanca?

N/A

. Government Poliay (19006
Anti-Drug Abusa Act of 1986 8ec. 2013(b)).
(This saection applics to the sana
caCegories of assimstance subject to tha
reviriotions {n PAA gec. 481 (h), above.)
If recipiont country is a "major {llicit
drug producing country” or *wajor
drug-transit country” (ae dofined for the
gurponn of PAA BSec 481(h);, hae the
resident subnitted a rsport to Congress

i
I,’ ")
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liat.ing such country as ¢iw; (a) whicnh,
as & matter of government polioy,
encouragos or facilliLates the production
or distribution of {llicit drugs; (b) in
which any senior ofricial of the
government engages in, ancourages, or
facilitatop tha production or distribution
of illagal drugs; (c) in which any member
of a U.8. Government agency has cuffered
or boen thrantenod with violence luflicted
by or with tha complicity of any
qovernmant. nfficer; or (d) which fails to
provide reasonable cocparation to lawful
activitics of U.5. drug enforcement
agents, unless tho President has provided
the required certification to Congrass
pertaining to U.G. national intorests and
the drug control and criminal prosacution
efforts of that country?"

2. Indobtednoss to U.0. citisenp
(PAA Bec. 620(c): If asoistance is to a
governnant, is the government indabted to
any U.8. citizen for goods or gorvicas
furnished or ordered vhera: (a) such
citisen has exhausted available legal
remedies, (b) the dabt is not denied or
contested by such government, or {c) the
indebtodness arises undor an unconditional
guaranty of payment given by guch
yvvernment or controlled entity?

J. Oolaura Af ©6.0. Bropursy (FAA
§ec. 620(a)(1)): If asnistance igc to a
govarnment, haes it (including any
governnant agancies or subdivisions) taken
any action which has the effoct of
nationalieing, axpropriating, or otharwise
selizing ownership or cor*rol of property
of U.8. citirens or entitiea beneficially
owned by then without taking ateps to
discharge {to obligations toward such
citicens or ontitice?

4. Ccoumaualot countries (FAA Gaca.
620(a), 620(f), 620D; FY 1991
Appropriations Act Secs. 812, 345):1 I
recipiant country a Communiat oountry? It
80, has the President: (2) determined
that assistance to the country is vital to
the mecur{ty of the United States, that
the reai{pient oountry i{s not controlied by

No

No

N/A
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tho intarnatiuial communist ronspiracy,
and that such assistance will further
promote the indepsndence of the recipient
country from international communiem, or
(b) removed a country from applicable
restrictions on apsistance to communist
countrieo upon a detarmination and roport
to Congroess that guch action is important
to the national intorest of thae Uniteq
States? Will amsiatance bo provided
either directly or indirectly to Angola,
Canbodia, Cuba, Iragq, Libya, Viotnan, Iran
or Byria? Will assistance be provided to
Afghanistan without a cortitication, or
will agsistance bo provided inside
Afghanistan through tho Eoviat=controllad
government of Afghanistan?

- 5. Hob Action (FAA Seoc. 620(3)):
Has tha country pernitted, or failed to
take adequato neasures to prevent, danaqe
or daotructiun by mob action of U.8.
proparty?

6. OPIC Investnont Guaranty (PAA
8ac. 620(1)): Has the country failed to
ontor into an lavestmanr Juaranty
agreenmant with opIC?

/. Balgure of U.0. Fiahing Vesmelg
(FAA Bac. 0620(0); risnhermen's Protactive
Act of 1967 (as apended) Bec. 5): (a) llas
the country seized, or irposed any penalty
or sanction against, any U.8. £ishing
Véswuwl booause of fi{shing activities in
intarnational waters? (b) If so, haa any
deduction required by the Pishermeon's
Protective Act bsen nadae?

8. Loan Default (FAA pac. 620(q);
FY 1991 Apprepriations Aot Lec. 518
(Brooke Amandment)): (a) Has the
governzent of the recipient country baan
in default for more than oix ponths on
interaeat or principal of any loan to the
country under tha PAA? (b) Haes the
country been in dofault for more than one
Year on interest or principal on any u.s.
loan under a progranm for vhich the rY 1990
Appropriations Act appropriates funde?

No

No

No



Q. Militawy Bquipment (PAA Sec. N/A
620(s)): If contemplated assistance is
dovelaopnant lnan or to ooms frem EBuunoalic
Support rund, has the Adminietrator taken
into account ther prrcentage of ¢ha
oountry's budget and amount ¢f the
country's foreign exchange or other
resources spent on mnilitary equipment?
(Refarence may be nade to the cnrnual
“Taking Into Considaration® mozo: "Yes,
taxon Ynto account by tha Adninfistrator at
tine of approval of A?ancy oYB.* This
approval by tho Adniniatrator of tho
Operational Ysar 3udget can ba the basis
for an affirmative anawer Jduclng the
fiscal year unlecs cignificant chanjus in
oiroumntances occur.)

10. Diplonatic Relations vith U.8. No
(FAN 8oc. 620(t)): Haam the country
sevared diplozatic relaticns with the
United Gtates? 1If oo, have relations been
resumed and hava nev bllatoral acsistance
agrosnants been neyotiated and entered
into since such rasueption?

11, U.M. Obligations (FAA Bac. - As of Jun=s 20, 1991,
620(u)): What iz the payment status of paynent of Cape Verde's
tha countiry's U.H. onligatiuie? 2f the obligations to the L.l
conntry it tn arrears, were guch was in arrears by
Arraarager taken inté avwuunt by the 5153,800. These
A.1.D. Mdniniotrutor in determining the arrearages were taken
current A.I.D. Operational Year Budget? mto account by the
(Reference way ba made tu the "raking into A.1.D. Adninistratsr in
Consideraticn" naero.) determining the current

operational year Budget.
13. International Terrorisnm

a. Canctuary and asupport (I'Y No
1991 Appropriations Act Sec. 886; FAA
8ec. 620)\): Haa the country besn
detormined by the Pruwldant to: (a) grant
sanctuary froa prosscution to any
individual or t*oup which has comm{lied an
act of {nternational terroriea, or {(b)
otherviee support international terrorism,
unleas the Presldent hag waived thie
restriction on grounds of national
security or for humanitarian ressons?

,Z(L])
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bh.— Alrport Bacuvity (ISDCA of
1988 Sac. 352(b). Haa the Sacretary of
State dsterminsd that tha nonntry (s a
nign terrorist threat country after the
Becretary of Tranapnrtation hao
deterninad, pursuant to section 1115(e) (2)
of the Yedaral Aviation Act of 1930, that
an.airport in the country doess not
maintain and adminieter effsctive sacurity
measurop?

13. Discriwmination (YAA Bec,
666(b))t Doss the country object, on the
bagls of race, religlon, national oirigin
or sex, to thn presenca of any ¢fficar or
employes ot the U.S. who is present in
such country to carry out eccnanic
-davalopront pregrans undel tho FAA?

16, IMuclear Teohnology (PAA Secs.
66%, 670)1 Has tho country, after August
J, 1977, dalivaered tn any othar oeuntyy wi
received nuclear enrichment or
reprocesaning equipnment, materials, or
technology, without spoocified arrangerents
or safeguerds, and witliocut spscilal
certificaticn by the Presidant? Has it
transferred a nuclear explosive davice to
& hone=nuolaear veapon stata, or if such a
stata, weithar rvcaived or detonated a
nuclear explosive device? If the country
i® a non-nuclear weapon state, has it, on
or after August 85, 1985, ex?ortod (or
attemptad to export) illegally fron the
United 5tatos any materisl, equipment, or
technology which would contribute
significantly ty (um ahiliry of a country
to manufactura o nuclear exploalive device?
(I'A), B8uu. de4ur parnito & special walver of
S8ec. 669 for Pakistan.)

13. Alglers Meoting (ISDCA of 198.,
BeC, 720)1 Mam thao oountry representaed nc
the Meeting of Miniateram of Poreign
Affairs and Heads of Delegations of the
Hon-Aligned Countries to the 16th General
Assenbly of tha U.M. on wept. 15 and 18,
1981, and d41d {t fei{l to digsamsociata
itself fram the communique fwwuwd? ir 80,
bhas the Prasidont takan it into account?
(Rafercence nay be made Lo the "Taking {nto
Consi{deration” mano.)

No

No

No

Cape Verde has not yet

~t2ved written resesvations

and tras nhatter was taxen

into accomt by the A.1.D.

Aoanistrator in Leter-
raning the current AL 5LD,
Uperaticnal Year mxiget.

/

;(,(
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16, Military Oeup (FY 1991
Appropriationa Act Sec. 613)1 Has the
dufy @lactsad Head of Government of the
country been deposed by a{litary ooup or
docr¢:¥ If assistance has been
terninated, has the Pragidant notified
Congraes that a domocratically elacted
governmant haa taken offica prior to the
resunption of assistanca?

17. Refugaeo Cooporation (FY 1991
Appropriations Act Hec. 339):1 Does the
recipiant country fully cooperate with the
internationa) rafuqgee ascictance
organizations, tha Uniter Statos, and
other governpments in facilitating lasting
solutions to rafuges situationa, {ncluding

‘resettlorent without reapact to race, sex,

religion, or natiuneal origin?

16, ERExploitetion of Cuildren (FPY
1991 Appropriationa Act Bec. 599D,
anending FAA Sec. 116)1 Does the
recipifent jovernzent faill to take
appropriate and adaqueto meupurey,
Lt8 wwana, to protect children frozm
exploitation, abuse or forced conscription
into pilitary o- parani{litary gorvicaos?

wirhin

QQUHTRY PrYaIy:.i vy CRITCRIAN AFFLICABLY
ONLY TO DEVELOPMFENT ASSISTANCE ("DA%)

1. Human Rights Violations (FPAA Sac.
116): Has thae Departront of State
determined that thie governcent hasg
engaged {n a consimtent pattarn of grosc
violationg of intnrnationnlly recognised
human righes? ¥¢ U, Ccan 1t ba
dexonstrated that onntenplated assistance
¥ill directly bena’it thae needy?

2. Rbortions (PY 199) Approprlationa
ACt Gec. 333}1 Has the President
oertified that use of DA funds by thin
oounk Yvuld violate any of thae
prohibitions d8gainst use aof funds to pay
for the partormanca of abortiona an a
sathod of fanily planning, to wutivatas or
Coerce any person to practice abortions,
Lo pay for the perfeornance of {nvoluntary

No

Yes

Yes

No



c.

sterilization am A method of family
planning, to coerce or provide any
financial incentive tou any parason to
undergo sterilizations, to Py foz any
biomediaal research which relates, in
whole or in part, to mothods «f, ur the

performanca nf, abortions ep i:voluntary

sterilization as a means of fam,ly
planning?

-COUNTRY RLIGIBILITY CRITERIA APP./ICABLE

ONLY TO ECQNOMIC SUPPORT PUNDEC ("ogpn)

Human Righto Violationa érpﬂ gec,
COMRY) . flas 1. muun aatéiicdnad thar tha
COUNLIY Nam Anganed in a sepplslanl.
pattarn ot gross viclations ot
internationally recognized hunan rights?
If s0, has tha Pracidant found that thg

country made much sigqnificant impruvasont
in it human rights recor+ that furnishing

such assistance is in the U.B. national
intereat?

N/A



§C{?) = AspIsTANCE CABCKLIS?T

Listed balow ara ctatutory criteria
appliicable to tha assistance resourceg
themselves, rather than to tha oligibility of a
country to racoive asaintance. This gactinn i
divided {nto tarao parts. Part A includes
criteria applicable to both Dovalepmaent

Navelupmont Asoistanuey toaources. part ¢
includes critaria applicable only to Econonic
Support Fundg.

CROSS REFERENCE: 1I1g COUNTRY CHECKLIST UP 10
DATE?

A. CRITEKIA APPLICABIE TO BOTH DEVELOPMENT
ASSISTANCE AND ECONOMIC SUPPORT FUNDS

1. DRost Country Devalopment Bfforts No
(FAL Eac. GO01(a)): inrornation and
conclusions on vhether assistance will
fngaurage ¢ffusrlo nY ene country toj
(a) increace the flow of international
trade; (b) foater private initiative and Yes
Competition; (c) oncourage development and No
uUse of cooparativan, credit unionp, ang
:avinza and loan associationg;

(d) discourage monopolintie Practicaa; (e) No )
improve technieal efficienoy of industry, Yes (e
agriculture, and commerce; and (£) No

strengthen free labor unions.

direct] ect
2. U.8. dPrivateo 7rado and Investmont Will not Trazeafarf\d
(FAA Bac. 601(b))s Information and U.S. Private

conclusions on how assictanco wil) Lnvestment . Wiilu s Wi
{hcourage U.8. private trade and participation chl{._u}e
investzant abroad and encourage private versities, ma:ﬂ PMO's
U.S. participation in forelgn assistanco specialists, ar tance
Prograna (including nee of privats tiadw in foreign assis
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3. Congressional Notification

a. General requirement (FY 1991
Appropriations Act Secs. 523 and 591;
FAMA Bec. G34A): 1If money is to be
ebligated for an activity not previouely
juot?tiod to Congress, or for an snmount in
excess of amount proviously justified to
Congreca, has Congrecc been properly
notifiod (unlese the notification
requiroment has baen waived bacause of
substantial riek to human hemlth or
waelrare)?

b. botioea of naw noocount
ebligation (FY 1991 Appropriations Act
Sec. 514): If funds are boing obligated
under an appropriation account to which
thay wvere not aipropriated, han the
President conpulted with and provided a
writton juseificallon to tho Houre and
Serate Appropriations Comnittoga and has
such obligation bsen subjact to regular
notitication procedurec?

C. Cash transfers and
nonprojeoct sector assiotance (PY 1999
Appropriations Act §ac. 575(b) (3))1 If
funds are to be made available in the form
of cach transfey ucr nonprojact sector
assistance, has the Congressional notice
included a detailed dascription of how the
funds will be used, with a discuscion of
U.E. interosts to ba served and a
description of any economic poolicy
roforms to be promoted?

4. Bnginoering and Pinancial Plans
FAMA Sec. 6l11(a)): Prior to an obligation
n exceas of §500,000, will there ba: (a)
engineering, financial or othur plans
necessary to cerry out the assistance; and
(b) a reasonably firp estimate or the cost
to the U.8. of tha assistance?

B. Legislative hotion (FAA Gec.
611(a)(2))1 If legislativo action is
Tequirad within rooiplena vwunbay witn
respact to an obligation in excess of
$300,000, what is the basis for a
reagonable mvpectation ethat sucl action

N/A

N/a

Yes

N/A
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will he completed in time to permit
ordarly 8Ccomplishment of the PUrpose of
thé¢ ausistancer

6. Water Raesources (FAA Rac, 611(b);
FY 1991 Appropriations Act Bec. 501); ¢
pProject iwu for watar or Water-rolated 1ana
lesvurce construction, have banefita and
costa bean Computed to the extent

Principlaa, gtundards, and procadnres
established pursuant to the wWater
Resources Planning Ace (42 U.8.¢. 1962, gt
Beg.)? (Soca A.I.D. ltandbuok 3 for
guidelines.)

7. Caph Transfor and Bactor
Aosistance (ry 1991 Appropriestiong Act
Sec. 575(b)): Will cesh transfor or

8. capital Aosistanoca (FAA EBoc,
6ll(a)): 1x¢ project {g cafital sagigtanam
(a.g., cunstruction), and otel V.3,
assistance for {t will oxcead §3 nillion,
hne Misgion Dirsctor curtified and
Regional Assiatant Adninistrator taken
into consideration the country'y
capability to vaintain and utili{re the
project effactively?

$. Multiple Country Objsot{vasg (FAA
Bec. 601(a)); Information apg conclusions
on whather Projects will encourage afforts
of the country to: (a) increase the flow
of intarnational trada; (b) foster private
initiative ana corpetition; (c) encourage
developrent and use of Cooparativag,
credit unions, ang savings and loan
&8sociationg; (4) discourage Eonopolistio
practioss; (a: ipprove Lechnical
efficiency or industry, agriculturs and
Cornerce; and (f) strangthen free labor
unions.

Yes

N/A

N/A
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LR e Aivame'.. 1886,
10. U.8. Private Trade (FAA Bec. f\j‘.-- ncs .df'e-'-Ti e.;:;--
601(b)): Information and conclucions on v.S. ?r':';i\.e -'.-T?Te:;:.-.-,.
hnv projoot will tiwsiesage U3, prilvace sn@s:u”.:un::ifn--_a,_
trade and investrnent abroad and encourage Farticizatic: -;_:;s;-..‘__
private U. 5. participallon in roreign riversities, a:-:'.‘:.’:...f
Annistanco prograus vdncluaing use of specialists, ani FVC'E -

bslvate trade channels and the pervices of ‘creic Ass.s-ance
U.f. privatc anterpriso).

11. Local curroenciss

&. Reoipfont Contridutions The Gowerrmert of Cape Verde
(PAA Bacs. 12 (b)), €3C(h)): vescripe will furdwith 1ts own resour-
8teps taken to assure thut, to the max{mumces the salaries and benefizs
oextant possibla, the couwntry ig Or counterparties at INIA, as
contributing locsal Crrenciaes to mest the well as office szace for U.S.
cost of contractual and other cervicas, technical crofessionals. Fo-
and foreign currencies owned by tha U.§. reign currenc: cenerated )
8re utilized in ligu of dollarn, throuch 2 meretized PLl. 360
Title IT Procra will fund
b. vU.B8.-0wnedq Curronoy (FAA ancillary research ccste, on-
Sec. 612(d)): Doos tha U £. own excass farm crials and catlemeniary
foreign curroncy of the countiy and, {tf construction and malntenance
80, wnat arrangomonts have been made for of watershed structures to
its releeasc? 1ncrease sustaimability of
agricalture.
G. Qgeparate Aooount (FY 1991 B. - %o
Appropriations Act gac, 578). 1t
awwlistance I1c furnished to a foreign C - N/A

government undcr arrangecaentg vhich result
in the genoration of local currencies:

(1) Hao A.I.D. (a)
required that local currcnecies be
deposited in g Geparate account
antahlighed by tha tecipient governnent,
(b) entered intn an Bgrocament wilh that
qovernnent rreovidiing the arount of looal

80 depositad Bay bo utilirad, ang (o)
establighed b agreacent tha
responsibilities of A.1.p, and that



o 8§ .

(3) W11l euch iocal
currencies, or an equivalant emount of
local currencies, be used only to carry
out the purpoces of the DA or Esr chapters
©of the Fax (dopending on whien chapter g
the source of the acciatance) or for tha
adminiatrative requiraments of tha United
Btuton Government?

(3) Has a.1,D. taken al)
IPPrepliate staps to angurs that the

govarnment and the United Gtatog
Governnent?

12. *radae Rastrictions

8. Burplus Comnoditiea (ry i@
Appropriatione AL Saoo, 521(a)): IT
accimtance ig for the production of any
Commndity for export, iag the copneodity
likoly o be i BUrplus on world markets
at the tine the rasulting productive

b. Text{lep (Lauteabarq
Anendment) (ry 1991 Appropriations Act
Sec. 521(c)): Will the ArAfstanog (axcepl
fur groqramn in Caribbgan RBasin I, itiat{ve
countries under U.8, Tarfire Echedula
“8ection 807," which allove reduced
tariffs on articles &ssenbled abroad from
U.§. -mada COnDLnents) ba uged directly to

specifiocally designed for, the Ranufacture
for export to the United Ltatas or to
thirag CoUNtry markets §,, direct
competition with U.8. exports, of

N/A

N/A

4
/15’
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textileg, 8ppare., footwear, handtags,
flat goodso (such as valiletg Or coln puraea

13, Tropical Poreastp (FY 199}
Appropriations Act Sec, 3I3(e) (1)) Wi
funde bc usea rur &ny progran, project or
activity which would (a) result in any
Significuint lomsg of tropical forests, or
(b) involve industrial timbar extraction
in Primary tropical forenst aragy?

14. Ppvo Aesistancs

8. RAuditing gnqa rogistration 1¢ a PWO 1s ""elmeg,";e
(FY 19v) Appropriations Act Goc. 637): 1ficlement anv part rre-
assistance je baing made evaflable to a :xwect:theyfreﬁfx‘
PVO, has that erganitation provided upon ments will be caxclied

timely requaest any docuzent, file, or wxﬂxtmfomea:yGfiilh
record neCesaary to the euditing Cr<x11mxra:rn:a::L-
requireronts of AT.D., and 1p ¢h, PV mert 15 entered 1nto
regloteored with AID.T by ALI1.D.
il be a cordation
b.  Funaiug soursen (Fy 199, g,ui.:lacrm—,z enterec
Appropriationg Act, Title II, under oo b ALILD.

heasding "privata aid Voluntary
Orqani:atinns“)z 1f assiotancs i3 to be

‘o ~e 'A".ll be
13. Projact agreanent Docunentation Thus recuireen

(6tate Authoiication gec. 139 (aq carziied with
1nt0rprnted by conferencs report)): Hag
confirnation or the dste or signing of the

tO the Un{ited btates, and hag tvrp full
text or the bgracment Lwuep Pouched to
trosa anne offices? (gog hanabook 3,
Avpendix 6c fop 8greenents covered by this
provicion) .
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16. Metrio 8yetan (Oonibusg Trade ang
Competitivenass Act Of 1968 Gec, 3164, as
intorpratad by conrarancs TSport, amending
Motrie convergion Act of 1975 gec. 2, and
8C implenunted through A.1.D. policy):
Does the ogoictance activity upe ths
Detric syston of Roasuramont in itp
pProcurenentg, grants, and othar
businouu-ralated activitiag, exCopt to the

Or lomss of rarkets to United statas firms?
Are bulk purchngeg ucuzlly to bs rade in
metric, and arg Componantcg, mubasaumhlion,
and gsoni-fabricateq baterials to ba
apecificd in motrjc units when
@cConorically avallable ang tachnicully
adagquate? Will A.T.D. spoecificationa use
matric unite of nekgure from tho aarliest
Programatic stages, and from the earlieat
documantation of tha apslptancy procspgunag
(for auwesnple, projact bapsra) involving
quantitiable wrAGUrcmonts (langth, area,
voluna, Capacity, mnass ang vaight),
through the irplesentation stago?

17. Wowmen in Dovolopzent (FY 1993
Appropriations ATt, Titlg II, under
heuwding "Woman in D@velop&ant“)x Will
assiotanco ba derigned so that the
pPercentage of wermen participants will be
dcmonatrably increased?

18. Regional} and Multilateral
Aspistance (FAA Goc, 20%): 1Is assistance
more efficliantly ang elffectively provided
throu?h regioral or Bultilateral
organizations? J¢ 80, why {5 assistance
not so p-ovided? Inforzatfon and
concClunions on vhather asaistance wil})
encourage developing countries to
Cooperate in regional dsvelopaent
Programs,

Yes

NG = eme-s are alread:
the frplmirant partici-
pants .o the agricii-

. ——
ture seTuIr

R oot emlg TrErtas
N = sRrooTh onmls s .

every ¢'fo wlll be
made 1o e rante Azaoy
COOTLTATION L >

vure researct ancd water-

shed manAjOers.



19. Abortions (ry 1991
Appropriations Act, Title II, under
heading “Population, DA," and ec. 525):

a. Will assistance be made
available to any organization c1 program
which, as deoterzined by tho Prasident,
fupporte or participates in the nanagement
of a8 program of coercive abortion or
involuntary sterilization?

b. Will any funds ba uced to
lobby for abortion?

20. Cooporatives (PAA Sec. 111):
Will assistance help devalop cooperatives,
especially by taechnical ' .iiatanco, te
aosfel czurai and urban pour to help
thamselves toward a botter lifa?

21. U.B.~«0Ownoed Vorefgn Currencies

a. Uso of curronoion (PAA Socs.
612(b), 636(h); FY 1991 Appropriations Act
Secs. 507, 3509): Dascribs staps taken to
aosure that, to tho maxirum axtent
possible, foreign curranci{es owned by the
U.b. are utiliruvd in liou of dollars to
peet the copt of contractual and other
sarvices.

b. Roloabe of currehcies (FAA
fac. 612(d)): Doaes tha U.G6. own oxcess
foreign currency of the country and, if
40, what arrangeraents have been nade for
ite release?

22. Prooure=msnt

a. £aall businoss (FAA Gec.
602(a)): Are there arrangemsnts to pernit
U.8. small businems to participate
equitably in tha furniehing of comnodities
and serviceas financed?

b. U.8. procurement (PA\ Bec.
6U4a(a))1 Wild all procurement ba from the
U.8. except ap otherviso Jetermined by the
President or detarained under delegation
from him?

wiA

Yes

No - under DFA proca-
renament oode will be
915, However, every
effort will be made ¢
encouresjye U.S. procu-
remant
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C. MXarine insurencep (PAA Sec.
604(d)): 1f the cooperating country
discriminaten &gainst parina insurancs
companies authorized to do businescs in the
U.8., will comrodities be insured in the
United Btates against marine rigk vith
vuch a company?

d. Hon-v,g. agricultural
proourensnt (7AA Sec. 6C4(e)): 1r
non-U.8. procurenant of agricultural
commodity or preduct theraof is to be
financed, (g there provision against such
Procurerent whan the dozestic price of
such commodity is lasg then parity?
(Excopticn whare cormodity financed could
nNot reasonably ba pPrecured in v.s.)

€. Construction or engineoring
servicaes (FAX Soc. 604 (g)): Wi}
construction or enginecring servicep ba
procured from firvs or edvanced developing
countries which nre otherwvige eligible
under Cods 941 and vhich hava attained a
compeatitiva Capability {in internationgl
Barkets in ono of thuse arcac? (Exception
for thosa countries which race{ive direct
econonic aassistance under the PAA and
Permit Usited Stateg fires to Co:zpote for
construction »r engineoring serviceos
financsd fror acsistanco Progracs of thess
countries.)

f. Cargo praference nkipping
(FAA bec. 603)): s the shipping excluded
fron corpliance with ¢he requirecant {n
Baction 901(b) of the Merchant Marina Act
of 1936, as tnanded, that at lesst
30 psrcant of the grosa tonnago of
Conrodities (conputad Separataly for dry
bulk carriera, Ary cargo liners, and
tankere) financed ehall be transported on
privately ownac U.6. flag comnercirs]
vessels to the axtent 6uch vessale arae
availeble at fair &nd reoasonable rateg?

9. Teohuicxl nssfetance
(PAA Bac. 621(m)): 17 technical
asalntance {g financeq, will much

enterprise on g contract basie to the
fulleat extent practicable? Hill ¢the

wA

N/A

No

Yes

/\l’



facilities and rescurces of other Federal
agencies be utilized, when they are
particularly suitable, not competitive
vith private enterprisa, and made
svailable without undue {nterferance with
dozestic progracae?

h. U.8. alr ocarriere Yes
(Intarnational Air Transportation Fair
Cozpatitive Practicas Act, 1974): If air
transportetion of parsons or proparty {s
financed on grant basim, will U.§.
carriers be used to the extant auch
sarvice {uv avallabla?

i. Termination for convenience Yoz
of U.B8. Govarnment (FY 1991 Appropriations
Act Loc, "04): If the U.SG. Govarnnant is
& party to s contract for procurenent,
doas the contract contein a proviaian
authorizing terminastion of such contract
for the convenience of the Urited States?

1. Comsulting oervicep For ccntraces encered
(FY 199) Appropriatiorns Act Sec. 324)1 1If 1nto, contract exdenditures

)

assistance is for consulting eervice will be a matter of ou-
through procurenent contract pursuant to 5 Ltl.c record axd avaslatle
U.B.C. 3109, are contra.t axpenditures a for imsoecTicn

puatter of public record end available for

public lnspection (unisss othervise

provided by lav or Exocutive crdar)?

k. Xatric converesion Yes

(Ormnibue Trade and Corpetitivensss Act of
1988, as interpratad by confe-ance report,
amending Hetric Convergion Act of 1975
Gac. 2, and os irplamsntad through A.I.D,
policy): Do«s the assistance progran use
the natric syrtaz of reaguramant n its
rocuremento, granta, and other
usiness-related ectivit{ies, except to the
axtent that euch use is fepractical or i
lixely to causs eignificant inefficlancies
Oor loas of markets to United States firne?
Are bulk purchaues usually to bs wmade in
»atric, and are componantg, @éubtavemblisen,
and seni{-rebricated raterials to be
specified in netric unite when
economically availlabla ang taechnically
adequate? u{ll A.I.D. apecificetions use
matric units of nescure from the oarlivet
progranaatic stages,.snd from the ecarliest
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documentation of the assistance Jcesses
(for example, project papers) involving
quantifiable peasurenents (length, area,
volume, c&pacity, maes and weight),
through tha icplenentation stags?

1. Competitive Oclection
Proocedures (FAA Gac. 601{(e)): Will the
assistance utilize corcpotitive selection
procedures for the awvarding of contracts,
except whera applicable procurenent rules
sllov otharvioae?

23. Coastrustion

a. Caplinl projeot (FAA BecC.
60:(d)): If cepitesl (2.g,. construction)
project, will U.5, engineering and
professional services ba used?

b. Cornatruotion contraot (FAN
Bec. 611(c)): 1If contracts for
construction are to be financed, will they
be let on & curpatitivo banis to naxisun
extant practicablae?

c. Large prejeots,
Congrespional approval (FAA Bec. €20(k)):
It for construction of productive
entorprice, will agygregate value of
sssistance to ke furniashed by the U.6. not
exceed $100 million (except for productive
enterprieea in Egypt that wore described
in the Congreasicnal #resentation), or
doee apsistance have the exprese approval
of Congrapu?

24. U.B, Audit Rights (TrAA Gec.
Joi1(dy)sr If fund is established solely by
U.8. contributions and administored by an
internationel organitation, doss
Comptrollaer faneral havae audit righta?

28, cComaunint RAepistance (FAM Gec.
620(h). Do arrangerente exist to insure
that United Etates foreign aid is not used
in a mannar which, contrary to the Lest
interests of the United States, promotes
or assistc the foreign aid projects or
sctivities of the Comnunist-bloc
countriaa?

Ves

N/A

N/A

N/A

N/A

Yas
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26. Marootios

a: Cash reimbursements (FAA
Sec. 483)t Wwill arrangecnents preclude use
of financing to ke reicbursemonts, in
the form ot cash payrente, to p« “ions
vhose illicit drug crops are sradicated?

b. Assietence to narcotios
traffioxers (YAA GSec. 487): Will
arrangements take “ail reanonable steps”
to praclude use of financing to cr through
{ndividuals or entities which we know oOr
have raaszon to bellieve havo aither: (1)
peen convicted of a violation of any lewv
or regulation of the United Gtates or a
foreign country relating to narcotice (or
other controlled substances); or (2) been
an {11icit trafticker in, or othervise
{nvolvad in the {llicit tratficking of,
any such controlled subgtance?

27. Expropriation and Land Refora
(FAA Sec. 620(g)): Will essistance
preclude use of financing to conpensate
owners for expropriated or nationalired
property, except to conponsate foreign
nationals in accordance with a l1~nd reform
progran certified by the Presidant?

28. Polise and Priscne (FAA GecC.
660): Will nssistance praclude uce of
tfinancing to provide training, advice, or
any financial support for police, prisons,
or othar lav enforcenmant forces, except
for narcotics progracs?

29. CIA Roti{vitias (FAA Baec. 662)!
will sesietance preclude use of financing
for CIA activities?

30. Motor Vohioclaes (FAMN BacC.
636(1))1 Wi{ll asmistance preclude use of
finencing for purchase, sale, long-ters
leape, exchanga or guaranty of the sale of
motor vehicles nanufactured outside U.S.,
unless & vaivar i{s obtained?

N/A

Yes

Yes

Yes

Yes

Yas



31. M{litary Personnel (FY 1991 Yes
Appropriations Act Sec. 503): Will
assistance preclude use of financing to '
pay pensions, annuitiei, retirerant pay,
or adjusted service compensation for prior
or current military poersonnel?

32. Payment of U.H. Assessnents (FY Tes
1991 Appropriations Act Gec, 505)t Will
assistance prwulude use or rinancing to
pay U.N. assessmenrts, arrearages or dues?

33. Kultilateral Organization Yes
Lending (FY 1991 Appropriaticns Act Saec.
506) .'411 assistance preclude use of
financing to carry out provisions of FAA
soction 20%(d) (transfer of FAA funds to
rultilateral organiraticns for lending)?

34. Export of Nuolear Resources (rY Yes
1991 Appropriations Act Sec. 510): Will
assistance preclude use of {lrnancing to
finance the export of nuclear equipnent,
fual, or technology?

3%. Repraession of Populetion (FY Yes

1991 Appropriations Act Sec. 511): Will
assistunce proclude use of financing for

the purpose of aiding the efforts of the
governrcnt of such country to rapross the
logitirato rights of the population of

such country contrary to the Universal
Declaration of Huran Righta?

36. Publicity or Propoganda (FY 1991 No
Appropristions Act Sec. 516):1 W{ll
assimtance be umed for publicity or
propaganda purposes demigned to support oOr
defeat legislation pending before
Congrass, to influence in any way the
outcome of a political alection in the
United 8tatex, or for any publicity or
propaganda purposes not authorized by
congresa?

0
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37. MXarinmc Tnsurance (Fy 1991 Yes
Appropriations Ac. 6oc. 563): Will any
A.I.D. contract and solicitation, and
subcontract entered into undar such
contract, include a clauge raquiring that
U.5. marine insurance conpanies have a
fair opportunity to bid for carine
incurance when such insurance {s necaessary
or appropriatae?

J8. Rxohange Zor Prohibited Act (FY NO
1991 Appropriations Act fac. 569): wWill
any asgistance be provided to any foreign
government (including any instrumentality
or agency thevaof), foreign parson, or
United 3tatee parcon in exchange for that
foreign government or percon undertaking
any action which i{p, if carried out ty the
United Stntes Government, a United States
otficial or employee, expreocely pronibited
by a provision of Uni“ed Gtatos law?

CRITERIA APPLICABLE TO DEVELOPMENT
ASS515TANCE ONLY

1. Agrioultural Exports (Buzpars No
Amendnent) (Fry 1991 Appropriations Act
Sec. 521(b), as inturpreted by conferance
report for original enactrmaent): If
assintence is for agricultural developnment
activities (specifically, any tasting or
breeding Tasrgibillity atudy, variety
improvenent or introduction, congultancy,
publication, conference, or training), arae
such activities: (1) specifically and
orincipally dasigned to increase
agricu.tural exports by the host country
to a country other than the United Gtates,
vhere the oxport would lead to direct
conpetition in that third country with
exportes of a aimilar commodity grown or
produced in the Unitad btatoe, and can the
activities rensonably be oxpectod to cause
substantial {njury to U.s. axporters of a
similar agricultural commodity; or (2) in
support of research that ies intended
Primarily to benefit U.s. producers?
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2. Tied Aid Credits (FY 1991
Appropriations Ac:, Title II, under
heading "Economic Support Fund"): Will pa
funds be usod for tied aid creditg?

3. Appropriate Teochnology (FAA Sac.
107): 1ls spacial emphasis placed on use
of appropriate technology (defined as
reletively cmaller, cost-gaving,
labor-uging technologies that are
ganerally most appropriate for the omall
farmg, small businesses, and spall incones
of the poor)?

4. Indigenous Noods and Pssouraces
(FAA Cee. 201(b)): Describe axtent to
which the activity racoegnizea the
particular noeds, desires, and capacitias
of the peonls of the country; utilizes the
country's intaellectual resourcas to
encourage institutional davalopnment; and
supports civic oducation and training in
skills required for affactive
participation in governmental and
political procosses sssential to
self-government.

5. Econouio Development (FAA Bec.
101 (a)): Doss the activity give
reasonable promise of contributing to the
devalopment of econonic resourcesa, or to
the incraase of productive capacities and
se.f-gustaining econonic growth?

6. Bpeocial Dovolopment Enphacos (FAA
6ecs. 102(b), 113, 28l{a)): Decscriba
extant to which activity will: (a)
effectivaly involva the poor in
deveiopment by axtendin access to economy
at local lavel, increas ng laber-intansive
production and the uge of appronriata
technology, dispaersing irvestmant from
cities to small towns and rural areas, and
insuring vlde participation of the poor 1in
the banef..s or development on a sustained
basie, uwl.ng appropriate U.8.
institu:ions; (b) encourage democratic
priv~te and local governmantal
institutions; (c) aupport the salf-help
efforts of developing countries; (d)
promote the participation of wvomen in the
national economies of dsveloping countries

Yes

These issues aee des-
cribed irn the project

paper

Yes

These issues are des-
cribed irn the prolect

paper



and the icprovement of woren's status; and
(e) utilize and encourage rejional
cooperation by devaloping countries.

7. Roolpient Country Coutribution
(FAA Sece. 110, 124(d)): Will the
reocipiont ocountry pivvide at least 25
percent of the costs of the progran,
prejact, or activity with respact to which
tha asaistance iu to bo furnishad (or i
the latter cost-sharing requirement being
waived fcr & “relatively least davoloped™
country)?

8. lenofit to Poor haioritr (FAA
Bac. 128(b)): If the activity attempts to
increasa the institutional capabilities of
privute organizations or the govaernment of
the country, or i? it attampts to
stirzulate scientific and technological
research, has it bsen decigned and will it
be monitored to ensure that the ultimate
beneficiaries are the poor majority?

9. Abortions (FAA Sec. 104(f); FY
1991 Appropriations Act, Title II, under
heading "Population, DA," and Gec. 3535):

@. Are any cf the funds to be
used for the performance of abortions as a
method of fanily planning or to motivate
O coarce any person to practice
abortions?

b. Are any of the funds to be
used tn pay for the performance of
involuntary sterilization as a method of
family planning or to coerce or provide
any financial incentive to any person to
undaergo sterilizations?

C. Ara any of the funds to be
made availeble to any organiration or
progran vhich, as deterained by the
President, supports or participatas in the
managexent ot a program of coercive
abortion or involuntary sterilization?

Yes

Yes
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d. wil) funds be

made available -

I

only to voluntary fac{ly Planning projects

which offer, or through
raferral to,
to, a broad range of

methods and B8ervices?

either directly
or inforumation
fanily Planning

@. In avarding grante for
naturel family Planning,
applicant be discriminated
of such applicant'g religioua or
consciontious comnitnant to offar only

natural farily plnnning?

f. Are any of the funds to be

used to pay for any biomedical research
which relates, in vhole or in part, to
rethods of, our the pPerfornance of,

abortions or involuntury steri{lication as

&8 rmeans of fanmily planning?

9. Are any of
nade available to
President certifies that
funds by such organization woulg violate
Any of the above Provisions related to

abortions ang involuntary stor{lization?
10. Contraot Avards (FAA goc.
601(e)): Wi} the project utilize

11, Diaaavantagod Enterprises (FY
367)1

available
only for activities or @cononically and
enterprises,
lagos and
collegas and

x Anericans,
Hispanic Anericana, or Native Anericans,
or who cra economically or social}
diladvnntach (Including women) ?

about accaess

the funds to be
any organization {¢ the
the use of these

N/A

against because

Yes

Prciect will coazly wish
ray Aendnent,B(A) fi=s
and H3V's will be encoo-
raged to aozly. For all
oontracts over $550,000,

t less than 0% of the
CONZIract s will be sub=
contracrec tc B(a) fioms
anc/or HBQY's



12. B3iological Diveraity (PAA sec.
119(g): Will the assigstance: (a) support
training and education efforts whioh .
improve the capacity of recipient
countries to prevent loge of biological
diversity; (b) be providad under a
long-tern agreemant in which the racipient
country agrees to protect ocosystans or
other vildlirfe habitateo; (c) support
affortes to identify and survey ecogyatons
in recipient countries worthy of
protection; or (4) by any direct or
indirect n»eano significantly degrada
national parks or eimilar protectad arsas
or introduce exotic plants or animals into
Such ureng?

13. Tropical Poreats (FAA Boc. 118
FY 191 Appropriations Act Eec. 333 (c)=(a)

& (9))

8. A.I.D. Rogulation 16: Does
the assistance cozply with the
environnental procedures sat forth in
A.I.D. Ragulation 167

tropical forestae? Gpecifiocally, does “he
assistanca, to the fulleat extant
feasiblo: (1) strosa the inportanoco of
conserving and sustainably mana ing forest
resources; ’2) gupport activities which
offer employment and income alternatives
«0 those who othorvigse vould causa
destruction and loss of forests, and help
countries ident{fy ana implenent
alternatives to coloniring forested areas;
(3) eupport training prograns, educational
efforta, and the establishrnant or
strengthening of institutions to inprove
forast Banagamont; (4) help @nd
destructive slash-and-burn agriculture by
supporting stable and productive farning
practices; (s) help conserve forestas
Yhich have not yet been degraded b
helping to increase production on ¥nndl
alresady cloared or degraded; (6) conserves
forested vatersheds and rehabilitate those
vhich have been deforaested; (7) support
training, research, and other actions

Yes

N7A. Due to arid and
seru~-arid oconditions,

Cane Varde does not pos-
sess rorests tyrically
conridered tropical forests



which lead to sustainable and more
onvironmontnlly sound practices for timber
harvesting, removal, and processing; (8)
support research to axpand knowladge of
tropical foreste and identiry alternatives
which wil} prevent foregt dostruction,
loss, or dagradation; (9) conserve
biological diversity {n forest araesa by
CGupporting efforte to idontity, ootabligh,
and maintain a reprosentativae hetvork of
protected tropica) forosat @cosystens on a
wvorldwide basis, by zaking the
establishment ofr protacted areng a
condition ofr support for activitiep

protection ang establish andg raintain
appropriate protected aroas; (10) peek to
increasce the dvarencss of i.g. Govarnneat
agencies and other aonors of tne imnediate
and lon?-tern value of tropica) forasts;
(11) utilize the resources and abilities
of all relevant u.g, governrant agancias;

Sustainable uge of the land; ang (13)
tako full account of the environmental
impacts of the Proposed activitigg op
biolegical diveragity?

€. VForest degradation; Will
asgistance be used fori (1) the
procurement or uge nt logging equipmant,
uUnless an environmental aspsesanant
indicates that all tinber harvustirg
operations {nvolved vill be conducted in
an onvironmentally 8ound menner ard that
the proposed activity will produce
positive acononic benofite ang sustainable
foreat Banagorent systems; (2) actions
vhich wil}l aiqniticantly degrade national
parks or sim{lar pProtoected araag vhich

Iogqinq Or other extractive industries)
which pasa through relutively undergraded
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forest lands; (5) the colonization ot
forest lands; or (6) the constructien of
dans or other vater contro) etructures
vhich flood relatively undergraded forest
lands, unlase with respect to each such

and will be conducted in an
onvlronmentally sound manner wvhich
Supports austainable developzant?

d. Gustainadle foreotry: 1
assistance relateg to tropical forasts,

forout ressourceps, with the goal of
developing o national prograr for
sustainabla forestry?

©. Environnmental impaot
statenments: wy)) funds bo pude available
in accordanco vith provisions of PAA
Baction 117(c) angd applicable A.I.D.
reqguletiong requiring an environmenta)
impact atatanment for activitieg
liqniticantly affecting the environment?

14. Energy (ry 1991 Appropriations
Act Gac, 53d(cy)yr  xr assistance relatesg
to aenergy, will Such aasistance focus on:
(a) end-uge energy aefficiaency, least-~cost
energy planning, andg rensvable anergy
ressources, and (b) tho key countries vherae
assistance would have the greatest impact
on reducing exigaiong fron greenhouae
gasen?

13. B8ub-gabaran Africa Assfoutance
(FY 1991 Appropriations Act Sec. 362,
adding a new Fay Chapter 10 (PaA Bec.

SBub-Baharan Africa through & process of
long-ternm dsvelopment and econonic growth

Self-rel)iant; (b) to be used to promote
Sustained economic growth, snocourage

N/A
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pPrivate sector dQVelopmnnt, Pronote
individya) initiativeg, and help to
reduce the role of centra)
governments ip 8raas porg &ppropriate
for tha private sector; (C) to be

$ffectivanags in the Prozotion of
local grassrooteg activitiesg on bahale
Oof 1 g-tern daveloprant in
Bub-tharnn Alcica; (d) to ba
irplerentoq in a mannar that roguireg

healey, voluntary fanm{ly Planning
Servicaas, oducntion, and incogme
génerating opportunitiaa; and (r) to
be providag in & rcanner that, ¢
pPolicy fefornms argeg to ba effectad,
Conta{na Provieions to pProtect

16, Dobt-ror-xature Exchange (ran
Bec. 46)): 19 Project wjj)) finance o
dobt-ror-natnro 8xchanga, descrioe hov the
8xchange wi)) eupport Protection og; (a)
the vorld's oceanp and ntmonphura, {b)
animal ang Plant 8peclen, ang (c) parks
ang reserves; or descr({ba how the exchange
will Propota: (g Natural remourpe
nlnnqcnent, (e) local Conservatigyn
Prograng, (r) consarvatigp trnlninq
Progranag, (9) publig Comaitmant to
conlcrvation, (h) lana and @Coayatapn
Bantgenent, and ({) Tegenarativa
&pproaches {p farn{ny, foremtry, fishing,
and vitarshed Banagmmant .

XA
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17, Dsobliga
(FY 1992 Approprln
dach/resy
exercised
aaailtnnce,

for the Bane

in the

countries within thn

oriqinully ebligateqd,

and Senate Approprintionn Comrittaes
?

Properly noti{rigy

18. Loans

&Uthoriry
Proviaion of py
ére the fundsg baing obligateq

tion/ncoblxgntion
tions Act Ese,

°15)1

be

1t
18 souqght to

Purpose, ang for

have the Housge
bean

Repnayment eapaciily (raa Gec.

122(b)),

a.
Inrornation ang conclusion on

Capacity of the country to Tapay the )oan
at a Taagonable Tate or interesgt,

+ Long-
122(b)): Dpoag the
reascnable Pron{se

Plang ang Pregrans
®Cononic Tesourcag
capacitieg?

range plang (FAA sSec.
BCtivity give
of tarint{ng long range

designed to develop
and increagpg Productive

Intaerggt rate (FAM Sec,

122(b))z
in dollara,

c.
ir developrant loan {g
is interagt rato at leapt 2

Iepayable

Zxports to United otatopn

Ir asefatance ie for

&Ny productive enterprige vhich wi{l)

Cozpeta with u.s.
8Qraenent by thae r

prevent OXport to the Uu.s.

enterprisea,
eciplent country to

ie there an

0f rorg than 29
ennual

Preducticon during the 1ifa of the loan, or

inta 830h an
Proaf{dent

appropriate

+ 8preading {nves nent out fronp

N‘A

. -
ject focuses cr sUstal
e ltural croductic-
rable agricultural © e
: o ! wntent ..
c!f rural poor, laber Lot
54 e gt rasas -
farmaryy and watereher!
;nrr"tA;rncthrs. All )
él.' ral ae
2] it en are 1o Maral are
. LS S P

s ‘xc)
JDoes por directly assist L
Y w D aeratives,
devel rrer. of cLperat
SANLZAL LA
derocratic crganiza

.
S

{J) Project is tull)'rfsed o?
sclf-help sfforts cf rura
poor Ain agriculture and
watershed protection,

(4) Women are wadelv encaced

2%
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Aonw

Cities to small towns and rura} Areas, ang (5) Will encouraze 2:-:

lnlurinq wvide participation of the poor {n coordinazion .n
the benefityg ©f developnant on & gustained aaricalture a~d
basis, using the appropriats v.g. watershed protecs::

1nlt1tutlonﬂ; (2) help dovalop
Cooperat{van, espeocially by tachnica)

Uti{lizo and Groourage regions] Tooparation
by deValoping Countriea?

20. Agriculturs, Jural Cavoleopaent
and Mutrition, ane Lyricultura) Research
(FAA facs, 10) and 103A):

Project paper addresses

8. Rural poor and enall theke issues.

farmerc: Jp aeoiutance Lg balng made
available for agriculture, rural
d.vglopaant or nutricion, Qoscribg axtent
to vhich activity {4a ap@citically designed
to Iincreessy product{vity apa incoze of
rural pocr; "or g- Qgslotance {g being
mads avajlable for dgricultural resaarch,
has account boen taken cs the needs of
spall farners, and extengive ygeg Oof fialA
tecting v «apt bagic @search to Jocal
conditions ehall ba made,

l ? _ Project will prorote
b.  mwutrition, Describe extent wroroved production of

to wvhich toaistance is ugeq in on a
coordiration vith offortg carried oyt run;xnnx? CE::‘
under pax Bection 104 (Populetion and sustainable

Health) to hael feprove hutritfon or tha
Pecple or duvo?oping countries through
8ncCouragenant of increaged pProduction o,
Crops with greater nutritional valua)
improvenant of Planning, Yevearclh, ana
educaticn vith respect to nutrition,
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€. Yood security, Describe Trrough Licreasing
extent to which activity fncceases the sustainability
national food aecurity by iuproving tood;fa;T;OL?uﬂfthe'
policies and Banagezent and by r:pﬂi.ui.l::;fcte
Strengthaning natfonal food resarvas, with food security over
particular concarn for the needs of the e long-tem.
pPoor, through measuren oncouragin
domastic Production, buflding nat onal
food resorves, expanding available atorage
facilitics, reducing pogt harvest food
lossas, and inproving Tood dietribution,

41. Populatioy and Hoalth (PAA Socs . N/A
104(b) anq (€))t1 1¢ ceoiptance ig baing
®ade availablae for population Or health
activitios, describe extent to which
activity erphagirog ]ow—coat, intugratedq
dalivery cystora for health, hutrition and

Bothers and Young childran, using
varaccd{ca)l and auxiliary medical
parsonnel, clinics and heal“.h posata,
comnercis] distribution Systarg, and other
modes of Coumunity outreach,

22. Eduoation and mugap Resources  N/A (Of,_‘lf;u;utfdmmre
Developnent (ran goc, 105)1  If aspiptance specializ 11qrbe
{8 being rade avajlable for education, trairing wi
public ndninistration, Oor hurzan resource frovided)
davoloxmont, describa (a) oxtent to which

23. Energy, Private Voluntary N/A

Orgzahutlonu, 2.4 seleoteqd Dovalopment
Aetivitsag (PAA gac. 106): If ogm stanoce
i’ baing pada avallable for eneryy,
private voluntary organitations, ang
Selectaq devaloprent Problems, dascribe
extent to which activity {g;

2]
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&. concerned with data
collection and analysis, the training of
skilled parsonne], regoearch on and
development of suitable energy sources,
and pilot projects to test new Bethods of
energy production; und facilitati{ve of
research on and devaloprant and usge of
snmall-scale, decontralizad, ranevable
énergy acurces for rural aroas,
emphasizing dovolopment of enargy
resources wvhi-h ara onvironnontallY
fcceptable and roquire minipun capital
investment;

b. concerned with tachnical
ocoperation and developrent, espaecially
with U.6. private ana voluntery, or
regional and international developument,
organitations;

C. resesrch into, and
svaluation of, econonlic devalopmaent
pProcesasas and techniquug;

4. recunstruction aftar natural
Or manrade d! .ater and progranma of
disaater pPreparadnesas;

a. for apecinl developrent
problerms, and to ensble proper utiliration
of infiastructure and related projects
funded with earliogr U.5. assistance;

. for urban developmant,
espacially omal}, labar-{ntenciva
enterpriecn, =nrkat1n? systerts for asmall
producers, and financ 2l or other
institutions to help urban poor
participate in econornic and msocial
developnment.

&

~y
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TABLE 3: Proposeag Long-Term Training

Training Topic Degree LIJE (gys:
U.S.A
irrigation Management M.Sc. 2.5
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Watershed Hydrology M.Sc. 2.9
Agroforestry (2} M.Sc. 5.0
Ramge Management B.Sc. 4.5
C.vil Engireering M.Sc. 2.5
watersnec Management B.Sc. 4,5
In-Counctry
Tezhnizian/Extensian - 60
Technnizian/Forestryv - 19
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WATER PROJECT
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sfZiice suprlies/equipt. 4 12 49 20 9
7isual aids . 2 2
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Ing~ruments 17 6 a3
Z.anting sacs 45 45
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ANNEX K

This annex describes how the WARD Project Paper has addressed
the main issues raised during the PID review in REDSO/WCA and

AID/W.

WARD PID ISSUES FROM REDSO/WCA (90 ABIDJAN 22205, 10/17/90)

1. Project Definition - is the project (1) a humanitarian aid
program with significant ancillary development impact, or (2) a
development project with a secondary objective of employment

_ generation?

Response: the WARD Project is designed as a development
project, building on the impacts and lessons learned from the
Watershed Development Project and the Food Crops Research
Project. The project is to be implemented by a cooperative
agreement with a USPVO having a demonstrated capacity in
watershed management and agriculture, and a university, with a
demonstrated capacity in agricultural research and extension.
The PL 480 inputs are to be provided by the GOCV, under a 100%
Title II monetization program to be carried out by a USPVO.

2. Project Sustainability: can watershed development
activities being carried out under the WARD project be
continued by the GOCV and/or communities once this project is
over, especially because of the heavy subsidization through use
of PL 480 local currency generaticns for employment generation?

Response: The economy of Cape Verde as a whole is highly
dependent on emigrant remittances and foreign aid. The longer
term solution will be the provision of goods and services which
will earn foreign exchange. However, in the narrower
perspective of the project, rural works, biological or
structural, will have to be financed from food aid local
currency generations until other forms of employment are
generated. Under WARD, the programming of public workfront
activities towards the end cf the project is expected to be 40%
of the level of effort of similar activities under the WDP
project. This decreased reliance on PL 480 funded workfront
activities represents a GOCV and USAID commitment to decrease
project-related employment generation. It is increasingly
evident that rural workfront labor support is unsustainable at
current levels, and the GOCV recognizes that it can no longer
afford to build structures that do not significantly contribute
to SWC objectives. The GOCV is firmly committed to exploring
alternative income-generating activities for rural workers and
gradually reduce workfront support to a more sustainable

level. Other workfront activity, such as road construction,
road and structure maintenance, and school/clinic construction,
may be programmed by the GOCV to replace the expected reduction
of SWC construction. In addition, as applied research and
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development identifies more readily sugtainable, income
generating activities in agrosylvopastoralism, in the long term
this can help free producers from reliance on workfronts for

critical income.

3. Lessons Learned: because the WARD project is a follow-on
activity of two previous projects (Watershed Development and

Food Crops Research), the PP should discuss the impact of and
lessons learned from these two previous projects.

Response: The section in the PP on Lessc.s Learned, pages
3-7, describes the major impacts of these previous/ongoing
activities and summarizes the results of the evaluations of the
activities. It also discusses lessons learned regarding
project design/ implementation and impact monitoring.

4. Institutional Linkages: the nature and strength of GOCV
institutions way be a major weakness. WARD is to work through
one ministry, but two institutions that historically have weak
linkages. What is the role of the proposed Coordinating
Committee? Strengthening INIA’s capacity to conduct research
on water harvesting, water use efficiency and water
runoff/solid erosion would be critical.

Response: Selection of Ribera Seca as the main target
watershed under WARD will facilitate interaction among the
principal GOCV agencies (INIA and DGCSAFER) and provide a more
integrated setting for selected water management studies and
for monitoring and evaluating impacts of techncologies and
practices designed to increase agricultural productivity and
sustainability.

The WARD Coordinating Council will consist ci the USAID project
officer or project manager, the Chief of Party for the
recipient, the Director General of Rural Extension (DGER), the
Director General of Soil and Water Conservation and Rural
Engineering (DGCSAFER) and the President of the National
Institute for Agricultural Research (INIA). (See Annex D.5)

This council is to provide policy guidance and to coordinate
project activities. It will also provide a forum for
correcting inter-institutional deficiencies 1s well as provide
for cooperation with other donors, particularly IfAD. Some of
the major deficiencies in INIA and DGCSAFER have bazen taken
into account in the training plan for WARD. In addition,
INIA’s capacity to conduct research on water harvesting, water
use efficiency and water runoff/solid erosion will be
strengthened through the use of recurring and short-term
technical assistance under WARD.

5. Concentration of Extension Activities: because the zones
where watershed management activities will occur are the main
population centers and the major centers of food preduction in
Cape Verde, it would be desirable to have GOCV extension
activities concentrate in these areas.



Response: The WARD project is designating a target watershed
to focus applied research, soil and water conservation and
extension services in a defined area. Ribeira Seca was
selected as the target watershed because of its size (it offers
every agro-ecological zone available) and proximity to INIA,
DGCSAFER, and the Rural Extension Service(DGER), and because it
is a main population center and center of fooa production in
Cape Verde. Although WARD will focus its main activities on
the Ribeira Seca watershed, it will also support soil and water
zonservation activities and agricultural research in other
Santiago watersheds as well.

6. Donor Coordination: since several donors are working in
similar activities, the PP should discuss present and proposed
mechanisms of donor coordination, with an emphasis on how to
insure complimentarity. Also, how will the WARD Project and
the IFAD project be mutually supportive.

Response: Saeveral donors, including USAID, are implementing
watershed management activities. Althcugh there is no formal
coordination process in place, there are various informal
discussions between project personnel, especially on Santiago
Island, where INIA and DGCSAFER have their headquarters. The
IFAD project (a community based agricultural and livestock
developmant project) will be a community based effort to
promote integrated crop and livestock production in two Ribera
Seca sub-watersheds. The project will also introduce
technological innovatioan in family livestock management in
rainfed areas and improved range management and livestock
production in sylvo-pastoral areas elsewhere in the island. It
is anticipated the WARD and IFAD projects will benefit from
coordination at some level, especially with respect to
technology transfer, extension training, and INIA activities
such as sociological surveys and on-farm research. The WARD
implementation team will be requested to propose a means of
maintaining close contact with IFAD project personnel and look
for efficient opportunities for collaboration.

7. Mission Management Load: regardless of the implementing
agent.,, there will be a need for additional Mission support
since OAR/Praia has only two USDH staff. It was recommended
that a long term PSC be employed to manage the project on
behalf of AID, using project funds.

Response: project funds are being budgeted to allow OAR/Praia
to hire a long-term PSC project manager. This person will be
under the GDO, but will have day-to-day responsibility for
management of all WARD activities and will be responsible for
ensuring project impacts are properly monitored.

8. Level of Technical Assistance: it was questioned whether
or not the very high level of expatriate TA proposed in the PID
is necessary and whether or not this had been discussed with
the GOCV.
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Response: Under the WARD project, long-term expatriate TA has
been limited to what is necessary to assure continuity and
coordination among agencies and participants. The primary role
of long-term personnel, aside from their technical input, will
be to manage the project implementation process and orchestrate
efficient Use of other project inputs. WARD will also have
recurring and short-term expatriate TA. However, WARD also
plans to utilize locally available Cape Verdean consultants to
the extent possible. The GOCV is satisfied with the proposed
level of TA anticipated.

9. Expected Achievements and Impacts: even though a positive
rate of return has been estimated for the project, quantifiable
achievements over the life of the project do not appear to be
significant compared to the cost of the project. It was
recommended that a major quantitative, people level impact
(PLI) be designed and implemented by the PVO for this program.
Perhaps the quantitative PLI monitoring and evaluation program
could be built into the project through PVO submission of
annual work plans and annual impact reports to OAR for
approval. Aerial photos would also be useful - if not
available from the EEC, the project should consider budgeting
for such photos from LANDSAT.

Response: Analysis of the financial costs and returns of the
WARD project indicate that the benefits far outweigh the
costs. Even wher. the time value of money is considered, the
project is "profitable." The internal rate of return has been
calculated at 10% over a 25 y:ar period (see Annex 4.5,
Financial and Economic Analysis). Measurable benefits are
mostly from increases in agricultural production. The main
financial benefits from the WARD project accrue from increased
irrigated land made possible by soil and water conservation
efforts and from increases in agricultural productivity
resulting from conservation efforts and agricultural research.

In addition to systematic tracking of biophysical impacts, WARD
will mount a project-wide system for on-going monitoring of
people-level impacts (PLI) across the LOP. This will follow
upon completion of start-up tasks such as compiling and
synthesizing existing data and literature on the project area
as a whole, conducting baseline studies of thc target
watershed, and identif:'ing potential "key farmers" and
controls. The long-term TA in socio-economics will be
responsible for designing and establishing the PLI monitoring
system. (see Annex D.4 Social Soundness

It has been reported that FAO is committed to financing a new
set of aerial photographs of Santiago and has scheduled flights
for autumn of 1991. Such photos will be a valuable tool for
structure and forest inventory, estimation of tree cover,
planning, comparison of land condition with older photos, etc.
Other donors are to finance aerial photos of some of the other
islands as well.



10. Social Impact: the PID’s discussion of social impact was
rather superficial. Social implications should be examined in
greater detail in the PP.

Response: A social soundness analysis can be found in Annex D.4

11. Design/Implementing Agent: a consensus was reached that a
PVO with a Title XII subco .ract would be feasible. However,
the Title XII or similar iastitution must have a proven
expertise in the research and development of water harvesting
techniques, water runoff/soil erosion management and water use

efficiency.

Response: OAR/Praia intends to implement the WARD project
through a cooperative agreement with a consortium. It is
likely that the USPVO will focus on watershed management
activities and the University will focus on agricultural
research and extension activities. Technical assistance in the
areas of water harvesting techniques, water runoff/soil erosion
management and water use efficiency will be included in
recurring and short term technical assistance components, as
well as in training programs..

WARD PID REVIEW ISSUES FROM AID/W: (90 STATE 427881, 12/20/90)

1. Availability of PL 480 for the WARD Project: since Cape
Verde does not qualify for a grant Title III program under the
new Food Aid Legislation, it was recommended that a Section 416
program be considered in FY 91. However, under Section 416,
the GOCV would have to pay for the ocean freight differential.
AID/W stated that the GOCV would have to agree to pay the ocean
freight differential for the Section 416 program before the PID
is authorized. Under future years, it was hoped that a PVO
could be identified to implement a Title II monetization
program which would support the WARD project with local
currencies.

Respcnse: In the FY 91 Section 416(b) program, the USG has
decided to pay 100% of the ocean freight costs, so this is no
longer an issue. A US PVO is in the process of submitting a
multi-year Title II monetization program, with the bulk of the
local currencies to be programmed in support of WARD activities.

2. Sustainability of Project:

A. Agricultural Research: concern was raised on the extent of
agricultural research to be undertaken and the GOCV capacity
and commitment to continue this activity after the PACD.
Details on the high level of TA and on INIA’s accomplishments
to date were also requested.
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Response: INIA has benefitted from institutional-strengthening
activities of the FCR project and other assistance projects.

It has enjoyed a reasonable priority in government policy and
received a fair amount of support. Although small in size, it
is considered by some to be shining example of an agricultural
research entity for sub-Saharan Africa. The 1990 joint
evaluation of the FCR and WDP projects stated that INIA’s
research planning, strategy and administration were considered
good, that research products have begun to flow and that INIA
is only now at the point where it can bagin to develop research
applications with direc* utility to conservation and
agriculture. Since FCRP was primarily and ingtitution building
project, this is a reasonable outcome and WARD is a logical
next step to permit application of its developed capability to
on-farm research, soil and water conservation, water management
and evaluation/monitoring. It is OAR/Praia understanding the
"INIA (as well as other research institutions) will continue to
be supported as permanent GOCV institutions by the new
government as it had been by the previous one.

B. Infrastructure: regardi~g the maintenance of watershed
structures, the PID dod not make clear who was responsible for
maintenance, whether GOZV has resources to maintain structures
without continued donor assistance, attempts to develop user
associations to perform structure maintenance. Concerns were
also raised about project sustainability in view of the high
level of escudo requirements from food aid local currency
generations to maintain and construct resource conservation
structures and to continue reforestation activities. A more
detailed escudo budget which lidentifies the source of funds (PL
480 or GOCV regular budget).

Constraints and opportunities for potential policy changes in
the area of land tenure should be considered.

Response: Infrastructure maintenance is acknowledged to be a
problem. In certain low population sites and for certain kinds
of structures, state financed and managed maintenance is
entirely appropriate - as done in the U.S. For other sites,
there is evidence that local organization/communities will
maintain structures; the social science research component of
WARD (also an INIA responsibility) will assist in understanding
the whens and whys of this, and new government policies are
expected to give new emphasis to local organizations and
autonomy.

3. Mission Management Load: AID/W recommended that the
project be designed as a PVO project to reduce the management
burden on a 2 USDH mission. 1In addition, watershed management,
extension and outreach activities might best be performed by
PVOs. It was also recommended that since a limited number of
PVOs have experience in coordinating agricultural research
programs, it was concluded that experienced Tit.e XII
institutions would be be suited for such activities.



It was suggested that Title XII institutions in partnership
with PVOs would be solicited to implement the project.

Although first preference would be for implementation through a
grant agreement, a cooperative agreement or a contract could
also be considered. Mission was requested to consult further

with RCO and/or RLA.

Response: OAR/Praia intends to implement the WARD projec:
through a cooperative agreement with a consortium. OAR/Praia
has decided that a cooperative agreement is more appropriate
than a grant because OAR/Praia would like to have more control
over the project than a grant would allow. The mission
recognizes that a cooperative agreement is more management
intensive than a grant and is budgeting for a long-term PSC
with project funds to manage the prcject for OAR/Praia.

It is likely that the USPVO will focus on watershed management
activities and the University will focus on agricultural
research and extension activitiea. Technical assistance in the
areas of water harvesting techniques, water runoff/soil erosion
management and water use efficiency will be included in
recurring and short term technical assistance components, as
well as in training programs..

4. Technical Assistance: there Jere some concerns regarding
the high cost of TA in the project and whether or not
short-term TA might be more appropriate.

Response: Under the WARD project, long~-term expatriate TA has
been limited to what is necessary to assure continuity and
coordination among agencies and participants. The primary role
of long-term personnel, aside from their technical input, will
be to manage the project implementat:ion process and orchestrate
efficient use of other project inpuvs. WARD will also have
recurring and short-term expatriate TA. However, WARD also
plans to utilize locally available Cape Verdean consultants to
the extent possible. The GOCV is satisfied with the proposed
level of TA anticipated.

5. Impact/Logframe: *:che outputs are process oriented rather
then achievement-orierted, and the EOPS are non-quantitative
and overly subjective. There is a lack of clarity in the
logical linkage trom outputs to EOPS, and the purpose statement
appears to represent outputs.

Response: although some changes to the Log Frame were
considered, it was decided that OAR/Cape Verde should revise
the Log Frame after the recipient and GOCV complete baseline
studies during the first year of the project. The revision
should make the EOPS more quantitative and qualitative. This
will permit the Mission to more etfectively measure project
results and recognize the successful accomplishment of project
objectives. This, in turn, will enable the mission to more
effectively manage the project.



Thus, a footnote should be added to the Log Frame as follows:
quote The EOPS indicators will be revised and quantified by
the Mission after the first year of the project, following
baseline analyses to be done by the recipient and GOCV. This
revision will ensure that each indicator is stated in terms of
quantity, quality and time. End quote.

6. FY 91 Gray Amendment: legislation requires that at least
10% of the dollar value of any contract in excess of $500,000
be subcontracted to Gray Amendment entities. Although this
requirement is only applicable to contracts, AID/W expects
Mission to use its best efforts to involve a Gray Amendment
entity in implementing this activity should a grant or
cooperative agreement be used.

Response: The WARD project will fully comply with Gray
AMendment requirements. In particular, the 17 Historically
Black Colleges <nd Universities that are considered Title XII
institutions or minority PVos will be encouraged to submit
applications for thie main cooperative agreement. The ten
percent contracting set-aside for disadvantaged firms will be
followed where applicable. At least one Gray Amendment entity
(AFRICARE) will be explicitly solicited, in addition to the RFP
publication in the CBD.



