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(LSAID em (ADO VERDE) 

EMBAIXADA AMERICANA 

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

q il (INTERNATIONAL ADDRESS) 
L'SAID I Prala 
Tel. 61 43 65 (U.$. MAIL A.DDRESS) 

C.P. 201 	 O.A.R. SLff Pcron (ID) 
Prala. Cabo Verde 	 USAID / Praia. 2460 

Washington D.C. 20090-6950 

ACTION MEMORANDUM FOR THE ACTING AID REPRESENTATIVE, CAPE VERDE 

FROM: Acting General Development Officer, Williii. ters
 

SUBJECT: Cape Verde Watershed Applied Research and Development
 
(655-0017) Project Authorization
 

I. 	 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.
 

I. 	 Discussion:
 

A. 	 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.
 

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

The purposes of the project are to 1) strengthen the capacity
 
of th 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.
 



C. 	 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 cooperative agreement with
 
a PVO and/or university.
 

A U.S. PVO will be implementing a separate multi-year Title
 
II 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. 	 Financial Summary:
 

Estimated Budget (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
 



G. 	 Special Concern
 

Although eligible for 22 CFR 216.2 it
exclusion, is
 
recommended that "an environmental follow up of the project
 
activities be carried out simultaneously with the project

implementation in the form of a i.nitoring/mitigation system
 
to minimize possible adverse effects and guarantee the safety
 
and security of the rural po~r."
 

III. 	Waivers:
 

None required
 

IV. 	Justification to Congress:
 

V. 	 Recommendation: That you sign below and 
the attached PP Data
 
Sheet and Project Authorization, and thereby approve a Project

Grant of $9.0 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).
 

Approved:
 

Disappro vedT
-


Date: i 'g 
Attachments:
 

1. Project Authorization.
 

2. Project Paper
 

Clearances:
 

As noted in text
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PROJEC AUTHORIZATION
 

Name of Country: Cape Verde
 

Name of Project: Watershed and Applied Research
 

Development
 

Number of Project: 655-0017
 

1. Pursuant to Section 496 of the Foreign Assistance Act of
 
1961, as amended, I hereby authorize 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 SLates 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 ii financing foreign exchange and local currency
 
costs for the Project. The planned life of project is seven
 
years I'rom 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 support to both on-farm and off-farm soil
 
and water conservation measures, 2) applied research in water 
and
 
soil 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
 
strengthcaing 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, Nationality 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 writing. 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 disbursement, 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 of the
name 

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
 
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 project activities.
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LIST OF ACRONYMS AND ABBREVIATIONS
 

AID Agency for International Development
 

CBWF Community-Based Workfront
 

CDP Center for Livestock Development
 

DCSEA Departamento de Ciencias Sociales e Economia Agricola (of
 
INIA)
 

DGCSAFER DireccAo Geral de ConservaqAo de Solos, Agua, Florestal,
 
e Engineria Rural (MDRP) (same as DGCSFER)
 

DGER Directorate General, Rural Extension (MDRP)
 

DGFA Directorate General, Agrarian Promotion (MDRP)
 

DGP Directorate General, Livestock (MDRP)
 

DSF DireccAo dos Servigos Florestais/Forestry Services
 
Division (of MDRP)
 

EMPA Empresa Publica de Abastecimento/Public Supply Enterprise
 

EOPS End of Project Status
 

FAO Food and Agriculture Organization (of United Nations)
 

FAP Fomento Agropecuario/Agricultural and Livestock Input
 
Supply
 

FCRP Food Crops Research Project
 

FSR&E Farming Systems Research and Analysis
 

FSR&E Farming Systems Research & Extension
 

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

GIS Geographic Information System
 

GOCV Government of Cape Verde
 



GRA Cabinet for Agrarian Reform
 

IFAD International Fund for Agricultural Development
 

INC National Institute of Cooperatives
 

INIA Instituto Nacional de Investigaq&o Agraria/National
 
National Agricultural Research Institute (of MDRP)
 

IRR Internal Rate of Return
 

ISNAR International Service for National Agricultural Research
 

ITCZ Intertropical Convergence Zone
 

JRH Water Resources Board/J'nta de Recursos Hidricos
 

LOP Life of Project
 

MDP Movimento para Democracia/Movement for Democracy
 

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

HIS Management Information System
 

NGO Non-governmental organization
 

PACD Project Activities Completion Date
 

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

PID Project Identification Document
 

PL480 Public Law 480 (of U.S. Congress)
 

PLI People Level Impact
 

PMU Project Management Unit
 

PP Project Paper
 

PVO Private Voluntary Organization
 



RAP Rural Assistance Program/Programa de Asistencia Rural (of 

WDP) 

RD&E Research, Development, and Extension 

REDSO/WCA Regional Economic Development Service Office for West and
 
Central Africa (of USAID)
 

SAI Sheladia Associates, Inc.
 

SOW Scope of Work
 

SWC Soil and water conservation
 

TA Technical Assistance
 

USAID United States Agency for International Development
 

WARD Watershed and Applied Research Development (project)
 

WDP Watershed Development Project
 



WATERSHED APPLIED RESEARCH AND DEVELOPMENT PROJECT
 

EXECUTIVE SUMMARY
 

A. 	 Grantee - Government of Cape Verde (GOCV)
 

B. 	 Imolementina Agency - Ministry of Rural Development and 

Fisheries (MDRP) 

C. 	 Financial Plan
 

USG - Development Assistance 	 $9,000,000
 

Technical Assistance 4,822,000
 
Training 1,244,000
 
Commodities and Supplies 1,015,000
 
Operational Expenses 389,000
 
External Eval. & Audit 375.000
 
Project Management 305,000
 
Contingency 850,000
 

GOCV 	- PL 480 $8,443,000
 

Work Front Pmnts. 7,248,000
 
In-country Training 245,000
 
Project related local costs 750,000
 

GOCI 	Contribution $1,400,000
 

LOP Funding 	 $18,843,000
 

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

PACD 	 30 September, 1998
 

E. 	Goal and Purpose
 

The goal of U.S. assistance under WARD is to increase
 
sustainable agricultural production in Cape Verde and,
 
concomitantly, increase incomes to producers. Agricultural
 
production includes irrigated and rainfed crops, forage, livestock,
 
and forestry/agroforestry products.
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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. Prolect 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 trees, 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 practices 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 the depth of retained sediments, providing some increase
 
of water storage. A emall amount of irrigable land will be
 
developed for demonstration purposes by constructing diversions,
 
wells, lined canals or other structures in the target watershed.
 

WARD will continue supporting afforestation activities by
 
planting an additicnal three million trees on twelve 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,
 

use and alternative
and conducting studies on forest product 

marketing opportunities.
 

WARD activities in soil and water conservation and forestry
 
by a strengthened agricultural research
will be complemented 


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
 

aimed at improving sustainable agricultural
of activities 

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. Bkround
 

WARD represents a synthesis of USAID development strategy 
initiatci 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 resource management,
 

cannot
and that sustainability in the agricultural sector 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 and extension needs
 
of Cape Verde.
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H. Proiect Personnel
 

Consortium:
 

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. Technical Summary Findings
 

Soil and Water gonserya
 

Activities to conserve soil and water in Cape Verde predate
independence. 
Many of these activities r'lied on erosion control
structures and reforestation that continuc to the present and which
were supported by USAID. Despite, this effort, soil erosion
continues at rates that mitigate against sustainable agriculture.
To arrest 
this trend, WARD will encourage and assist farmers
implementing improved land husbandry methods: 
in
 

contour terraces,
agroforestry, strip cropping, improved 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 large and small structures to
arrest runoff and accumulate sediment. 
 In view of the structures
already built and the questionable efficacy 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 lands and assist farmers to develop
up to nine hectares of irrigable land on the target watershed.
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Forestry and Sylvo-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:
 

0 	 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.
 

* 	 Forestry, agroforestry, and sylvo-pastoral research
 
invustigating new species of trees, shrubs, and grasses and
 
socially acceptable agroforestry and agro-sylvo-pastoral
 
systems.
 

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

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.
 

Aaricultural Research
 

WARD 	will support continued institutional development of INIA
 
in several 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 efficiency, fertilizer-water response, water
 
harvesting, drip irrigation), cropping systems research, (contour
 
tilling, hedgerow agroforestry, stripcropping, terracing, etc.),
 
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 Verde 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.
 

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 taken 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 livestock 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 apprnpriate training, technical assistane and
 
commodity procurement.
 

The Government of Cape Verde is considering reorganizing its
 
rural development activities into semi-autonomous institutes. This
 
may require some adjustments in WARD implementation arrangements

which are addressed in the body of the report.
 

J. The Role of PL-j8
 

A U.S. PVO 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 soil and water conservation
 
structures and afforervation, and 2) to fund local costs to carry
 
out research and traii £ng under WARD. The program is designed to
 
reduce the dependency of Cape Verdeans on donor supported public
 
workfronts 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.
 

IP
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I. PROJECT BACKGROUND AND RATIONALE
 

A. Sorting
 

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,
 
SAo Vicente, Santa Luzia, Sao 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
 
approximately 1,522 square miles (4,033 km2) - an area about the
 
size of Rhode Island.
 

Cape Verde is challnged 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 approximately 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.
 

Other 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
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transportation costs for importing and exporting gools, puts Cape
 
Verde at a disadvantage in terms of trade. The country's multiple
 
island set-up, with its international airport on one it'land (Sal),
 
its major port on another island (S&o Vicente), and its iapital 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 Overview
 

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 turninV 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
 
(SWC) 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;
 

4e
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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 forage 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 Verdeans.
 

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 monitoring and evaluation of rural
 
works, extend technologies to farmers in 4 he general project area,
 
and assist communities in self-help, mini-projects relating to SWC
 
and agricultural production.
 

C. Lessons Learned From Previous USAID 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).
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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 Institute". Under
 
the project, technical assistance has been provided 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/administration 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 cabbage
 
and lettuce that have the potential of significantly expanding the
 
growing season. INIA is also conducting research on purge nuts, an
 
oil k:oducing 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
 
thereby 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
 
evalua'tion, the project had completed approximately 12,500
 
structures, including contour furrow and rock walls, checkdams,
 
embankment groins, catchment tanks, and reservoirs. In addition,
 
more than 4 million trees had been planted and approximately
 
286,000 person dals of employment had been provided.
 
These projects were jointly evaluated in early 1990. The
 
evaluation concluded that these activities were "well designed,
 
competently managed, and effectively assisted by project technical
 
advisors." Inputs 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 evaluation team, though
 
weaknesses remained in analysis and in the dissemination and
 
utilization of outputs. The evaluation noted that, while research
 

http:capac.ty
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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 projects 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 afforts, which in the 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 faci±itate its implementation and increase its
 
opportunity for success. The following paragraphs summarize the
 
most impQrt;tnl: of these lessons learned.
 

Capacity SfGOCV.
 

Both in the conduct of its operations with USAID as well as
 
the management ot 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 needs 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
 
effects will they have on the environment.
sustainable; what 


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.
 

Sustainabilit' of watershed and Agricultural Research Development.
 

influences
Sustainability is a concept that profoundly 

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
 
concern for the future. The unpredictability of
causes 


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
 

walls, gully plugs, sediment retention dams -worth -- rock 
without undertaking complementary, community-based actions to
 

improve agriculture. Despite GOCV investments in structural
 
erosion control, upland erosion continues, its residues
 

As upland soils
accumulating as sediment behind costly structures. 

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
 

of the social
other than as a workfront labor source. Part 

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; its 

economic sustainability derives from improved soil productivity, 
much of which derives from research results communicated through
 
the extension process. Beyond land-related issues, institutional
 

upon GOCV actions. Is it sufficiently
sustainability depends 

interested in WARD to guarantee its follow-up after project
 
conclusion? Will long-term trainees return to Cape Verde's civil
 

conclusion? What
service and will they remain after project 

measures will the GOCV undertake to encourage stability within its
 

Will the GOCV be able to develop alternatives
civil service corps? 


identified by project monitoring. Insufficient information exists
 

to unsustainable workfront labor as a key element of rural 
development? 

Sustainability also derives from project adjustments 

works and their related
about the costs and benefits of rural 

people level impacts. We need to measure and evaluate the
 
effectiveness 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?
 

Need for Supplemental USAID Mission Management.
 

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.
 

Relevance of Technical Assistance to WARD Activities.
 

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
 
GOCV: 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 A!D 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:
 

Strategic Objective Three: Developing the potential for long-term
 
increases in productivity.
 

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 project,
 

'p
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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
 
agricultural practices, and a concomitant decrease in production
 
based on non-sustainable methods.
 

StrateQic 0blective 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-tera 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 level, and the concurrent
 
development of alternative employment possibilities for the rural
 
population.
 

E. Relationship of WARD to Mission Btrategy
 

The current mission strategy has three objectives:
 

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

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

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 Training and
 
Human Resources Development Projects aims at improving labor
 
productivity and strengthening 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
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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 local
 
populations. Research in water management to maximize agricultural
 
productivity will develop a foundation upon which export
 
opportunities in agriculture can be pursued.
 

F. 	 Cif'ormity to GOCV Planning and Strategy
 

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 5-year plan (detailed in the Social. 
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.5). The MDRP's
 
basic development goals and priorities focus on improving
 
opportunities for rural populations to become more fully engaged in
 
their economic development. 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:
 

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

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

a 	 conducting an inventory of water resources for expanding
 
irrigation;
 

0 
 improving water management and extending more efficient
 
irrigation techniques;
 



WARD PROJECT PAPER PAGE 10
 

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. In
 
order to sustzin 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
 

on
assistance on Fogo and Brava, France on Slo Nicolau, the FAO 

portions of Santiago Island and Maio, Switzerland on Boa Vista, and
 
the Netherlands on Santo AntAo. 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.4ing 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 to
 
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
 
technology 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
 
p-roject 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.
 

* 	 Strengthen the capacity of -e General Directorate for
 
Soil and Water Conservation, Forestry, and Rural
 
Engineering (DGCSAFER) to conduct SWC activities,


cluding 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.
 

* 	 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.
 

* 	 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 siteR, WARD strategies, expected project

outputs, inputs required to achieve these outputs, and the entities
 
responsible for carrying out project activities. WARD is designed
 
on the principle of ZleXibility 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 place, the results of adaptive research, and the body of
 
socioeconomic knowledge that will evolve through a fully developed

monitoring and evaluation system.
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Cl. Projeot Sites
 

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 monitoring
 
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 o: Ribeira Seca as the project
 
target watershed. Its size (offerin9 every agro-ecological zone
 
available) and proximity to INIA, DGCSA'ER, and the Rural Extension
 
Service (DGER) made it an acceptable choice to all parties. :n
 
addition, the IFAD project will bi 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-watersheds within Ribeira Seca. These will be
 
chosen on the basis of site visits, local surveys, and discussions
 
among the implementing agencies, the Consortium, and local
 
inhabitants. They will represent the major agro-ecological zones
 
found on eastern Santiago Island.
 

Sub-watersheds will be used 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 possible 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.
 

I 
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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.
 

Other Profect 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-owned PL 480-generated local currencies,
 
construction and maintenance of SWC structures, forestry
 
activities, and RAP extension activitier; on an additional 11
 
Santiago watersheds (Cuba, Tarrafal, Principal, SAo Miguel,
 
Flamengos, Salto, Santa Cruz, Picoa, 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.
 

Prolect Management Facilities
 

The two Cape Verdean institutions to receive direct support
 
during WARD are INIA, with offices and facilities at SAo 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 SAo Jorge. Project
 
housing used by FCRP personnel will be rehabilitated and maintained
 
for technical assistance staff. A guest house will be maintained
 
at SAo Jorge for use by recurring and short-term TA persornel.
 
Likewise, support to DGCSAFER will be managed from Achada Sao
 
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 Praia. A small office will
 
be established in Praia for project administration and support and
 
for use by the Project Management Unit (PHU).
 

C2. WARD Strategies
 

WARD activities fall into three 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.
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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-reoearchers and co-developers, both in on
farm RD&E and in cornunity- or group-level initiatives in which
 
producers suggest or select, negotiate and contract with the
 
project to institute trials, soil and water conservation works, or
 
other local-level act'Ivities for which the group agrees to assume
 
subsequent responsibility.
 

C2.1. Soil and Water Conservation
 

On-farm Soil and Water Conservation. In a major redefinition of
 
soil and water conservation, WARD considers soil conjervation as
 
the design and application of land-use systems that preserve or
 
enhance soil fertility and are 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 to 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.
 

Off-farm Soil and Water Conservation. 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 erosi(.. is limited to the area controlled by their
 
reservoir, they do retain sediment, store 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.
 

M(any of DGCSAFER's earlier structures suffer design faults;
 
some of them risk aggravating soil erosion; others risk collapse.
 
Because 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 essential, sustainable benefit. These structures will
 
provide important experience in engineering design according to
 
hydraulic and other specifications.
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Development of Irrigable Lands. Preliminary reconnaissance shows
 
that the majority of potentially irrigable land in Ribeira Seca is
 

not
already developed. During drought years, much of this land is 

irrigated because of inadequate water supplies. The underlyinr
 
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. Forestry and Agroforestry
 

Support to DGCSAFER, 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 project 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 project is still being implemented. WARD will
 
also improve record keeping and planning within the Forestry
 
Division, drawing first upon successful initiatives under WDP.
 

Forestry. Agroforestrv. and Sylvopastoral Rs-earch. WARD will
 
promote collaborative applied research on now 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. IIIIA will
 
conduct socioeconomic prefeasibility studies of proposed fuelwood,
 
secondary tree products, and livestock interventions. On-farm
 
trials will evaluate the appropriateness of promising technologies.
 

Aaroforestrv and SvlvoDastoral Development. Agroforostry and
 
sylvopastoral development will be promoted by a) developing
 
demonstration sites for promotion in various agro-ecological zones,
 
b) producing and distributing fruit trees 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 feedback by offering training and risk
minimization incentives if necessary.
 

2 
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Promotion of Private Sector Forestry Activities, 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. Lpplied A.. :ultural Research 

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

Applied aRggArcq 

WARD will assist in building IlIIA'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:
 

JF More efficient use of water is key 
to increasing agricultural productivity. Raducing evaporation from 
soil surfaces, selecting/managing crops to use water more
 
efficiently, and applying water in ways that conserve it should 
have a significant impact on yield. Examples of research topics in 
this area include irrigation management, mulching to reduce water 
loss, watvr-use efficiency, fi..ilizer-water response, water 
harvesting, and alternative water delivery systems. 

ppjflayatqQn Although wa.er supply is a mijor 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 oil loss and increasing productivity. For exarple,
 
cultivating crops in rows on a contour increases infiltration of
 
rainfall and decreases water and soil losses.
 

The constraints to introducing such technologies in Cape Verde 
may be significant. Cropping systems research should be partly 
based on socioeconomic data on farmer receptivity and through 
multi-disciplinary, on-farm research. Given Cape Verde's high 
rainfall variability, its general propensity for diought-related
 
crop failure on rainfed slopes, and the lengthy gestation period 
required for many agroforestry initiatives, it may take several 
years to achieve widespread results througnout Santiago Island. 
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Varietal lmprovement. WAflD will support adaptive research on 
varieties of root and tuber crops, forage crops, dryland crops that 
address soil 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.eria will focus on drought-tolerant, short growing season 
,,ar.eties. Testing of forage species and crop-shrub-tree 
combinations fur livestock browse and soil conservation will 
constitute new areas of varietal research for INIA. 

WARD will develop INIA's capacity to monitor and evaluate
 
environmental and social impacts of activities aimed at increasing
 
agricultural productivity. Cape Verde needs the capacity to
 
measure and analyze the effectiveness of its conservation and 
research programs. Without this 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 sustainable -onitoring and
 
evaluatlon (H&E) capability. This capability will be housed at
 
INIA where it can profit from existing research facilities. In
 
addition, INIA has the supporting infrastructure (soils and water
 
analysis lab, computer facilities, and a socionconomics .1epartment)
 
necessary for data collection and analysis. Initial act.vities
 
will include:
 

a) 	 a comprehensivc review 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 st* _t Lal soundness cf dams and 
other structures; 

d) 	 analysis of soil evolution and crop yields behind check 
dams, water tabla depth and salinity changes; and 

0) 	 a socioeconomic ba-.llno study of the target area that 
captures the start-up status of key indicators of project 
impacts to be tracked throughout the 1OP. This baseline 
study will be preceded by a thorough review, analysis, 
and synthesis of existing socioeconomic literature on 
agricultural families of Santiago.
 

/)
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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.
 

Institutional Support to INIA.
 

On-farm Research MethodolQY, 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 soil 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 extension agents will be
 
trained in on-farm methodology and be active participants in farmer
 
group selection, conducting of field trials, and dissemination of
 
results through demonstrations and other extension means.
 

Research Mnng_-nt A modest amount of technical assistance
 
and training will be furnished on specific topics of research
 
management and administration, including proposal writing, research
 
priority setting, record-keiping, and administration.
 
Institutional changes planned by the GOCV may augment the
 
importance of management training in the areas of contracting and
 
personnel management. 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 Boil and Water Conservation Structures and Technologies
 

1A. On-farm soil anJlytly j_;. Participating farmers
 
will collaborate with INIA, DGCSAFER and DGER to implement improved

upland farming methods -- hedgerow agroforestry, agroforestry 
stripcropping, contour tillage, needing to optimal densities 
-- on
 
1,000 hectares of rainfed land in Ribeira Socd. This figure 
assumes that, at the EOP, approximately one-third of R. Seca's 
farmers will have treated 100 percent of their land.
 

lB. Qff-farm soil a wa n__Qn0a_ . In Ribeira Seca and 
other watershedn, using workfront labor, DGCSAFER will design and 
construct a limited number of drop-inlet spillways on tributary 
channels and a lesser number of cross-channel spillways on 
principal waterways. It will upgrade, rehabilitate, and maintain 
structures showing important design faults or in danger of 
collapse. The exact number and type of structure will depend on 
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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 mrin channel structures. About 40
 

principal structures require iarying degrees of rehabilitation;
 
many others require maintenance. An important output is hands-on
 
experience in structural design according to hydraulic and other
 

specifications.
 

In Ribeira Seca DGCSAFER will
1C. DQvelogment of irrigable lands. 
construct lined canals, develop wells and build diversions or other
 

link land to water source. The purpose of
structures required to 

activity is to provide hands-on training and demonstrate
this 


for replication in
appropriate irrigation design and management 

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
 

II 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. Afforestation of cnvironmentally fragile land using three
 

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-ecological zone. Planting sites
 

will be prepared according to successful methods utilized under the
 

WDP. Afforestation and reforestation activities will result in
 
WARD will also
significant, measurable increases in fuelwood. 


produce and distribute 30,000 fruit trep seedlings.
 

2B. Introduction and testing of twen tree, shrub, and grass
 
s _cij 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 in-farm trials led by INIA. Plant diversity will be
 

increased by introduction of successful new species or varieties
 
with the goal of reducing planting of Prosopis Juliflora and Acacia
 
holosoricoa by 30%.
 

2C. ImDplt acroforcotrY and/or improved croDDin systems on
 
the 1000
lQ&Q-lectares of rainfcd land. (This corresponds to 


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.
 

k1 
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OUTPUT 3 Strengthened Applied Research Capacity of INIA
 

3A. Developed applied research capacity in INIA in the technical
 
areas of cro3~inc systems research. water manaQement. and varietal
 
improvement usinQ on-farm researCch 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. Improved research Planning and administration in INIA. 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 technology transfer through strengthened research
extension linkanes. 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 System
 

4A. Monitoring and evaluation system. 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
 

5A. Nine Xandidates trained in fields related to soil and water
 
conservation, auplied research. and agroforestry, 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.
 

5B. Thirty candidates trained in-country for GOCV technician and
 
extension agent positions, 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.
 



WARD PROJECT PAPER PAGE 22
 

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
 
funds over a seven-year
contribute $9.0 million in grant 


implementation period (FY92-FY99); monetization of commodities from
 
II food program will provide $8.4
 a PVO-managed PL 480 Title 


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
 

Technical Assistance
 

WARD will capitalize on the use of three modes of technical
 

long-term, recurring, and short-term. The technical
assistance: 

specialties required and length of service necessary to conform to
 

project objectives is based on the technical and sccial analyses
 
The design team is aware
conducted during the course of PP design. 


of the need for flexibility as the situation and input requirements
 

See Chapter IV.A, WARD Programming Flexibility.
change. 


The philosophy underlying the use of technical assistance in
 
shared learning and a cooperative,
the WARD project is based on 


multidisciplinary approach to problem solving. Long-term technical
 
to what is necessary to assure
assistance has been limited 


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 AssistancQ
 

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 Kanagement Specialist/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 in and resources
experience watershed natural 


management in semiarid zones; knowledge of hydrology and hydraulic
 
tasks to be
engineering; and fluency in Portuguess. Specific 


performed by the long-term watershed management specialist include:
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I. 	 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.
 

3. 	 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 specialists, 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 Dociologist/socioeconomuit. 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 experience 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 "people-level" and
 
related impacts and outputs of WARD, beginning with a
 
thorough review of data and literature currently
 
available on socioeconomic and agroecological parameters
 
of farming systems in the project area.
 

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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linkages, data analysis, and
3. 	 Facilitate and coordinate 

within all
collaborative on-farm research activities 


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
 
of, for example: farm- innd communityknowledge base 


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 years of the project to develop applied research
 

the areas of water management, cropping systems
programs in 

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:
 

in
1. Support tne President and Research Director of INIA 


the areas of research planning, coordination, and
 

research staff supervision.
 

2. 	 Support INIA research programs through advice and
 

training in the areas of cropping systems, agricultural
 

water management, irrigation, and varietal improvement.
 

and 	 supervise recurring and short-term
3. 	 Coordinate 

technical assistance including developing terms of
 

reference, and providing arrangements for logistical
 

support.
 

Design and implement research in water management, water4. 

use efficiency, and cropping systems research.
 

Develop linkage with the DGER on extension training,
5. 

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.
 

Recurring Technical Assistance
 

Recurring technical assistance is support provided by
 
individuails who make repeated visits, on an as needed basis, to
 
work on selected topics or with individual GOCV counterparts
 
throughout project implementation. 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 project. 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 parson months be 
allotted for this position (ton months were progranuned -- see Table 
2, Annex J) and that a suitable candidate be fielded during the 
first nine to eleven months of the project and thereafter as 
required. 

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

Short-term h Asanian 

Short-term technical assistance under WARD will be limited to
 
special topics and services that are not likely to be repeated
 
during the LOP. Subject areas that short-term TA will address
 
include agricultural statistics, engineering, computer training,
 
soil analysir, and participant training. WARD also plans to
 
utilize short-term local hire consultants as well.
 

AII 
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Training
 

Training details for the project are outlined in the training
 
plan, Section III-B. Under WARD, nine long-term degree candidates
 
will be trained. Candidates from INIA will receive degree training
 
in selected areas such as watershed management (with coursework in
 
natural resource management), 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 nquipment, office supplies, and other
 
items. Procurement of these commodities will bi predominantly off
shore cince few are available in-country. Some pL'oject vehicles
 
with spare parts and other minor items will be obtained by OAR/Cape
 
Verde using AID Direct Procurement procedures. Priority items can
 
be ordered by the project manager even before 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 local and offshore commodity
 
procurement are provided in Section III-C.
 

CS. PL 480 Food Programming
 

The GOCV hau requested and received food iid assistance from
 
the U.S. since 1977. Until 1986, food aid waa administered as
 
emergency aid under U.S. Public Law 480 (PL 480), Title II, Section
 
201 in order to meet "famine or other 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.S. 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. Corn has by far comprised the bulk of imports.
 
From 1977-82, total value including transport of food aid was $23.2
 

million. In 1984 and 1986, a total of $2.3 million in pinto and
 

navy beans was also included in omercency 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
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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 each year and is based 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), another instrument has been sought for programming

foL.J 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, aid
food 

programming for Cape Verde will be administered under a PVO-managed

Title II monetization program.
 

PL 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 the 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.

Workfiont ectivities will include: structure 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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Payment 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. 

* 	 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 separate accounts and will be considered
 
GOCV-owned local currencies. One account will be set up for use by
 
DGCSAFER for soil and water conservation construction and
 
afforestation activities and RAP personnel. The other 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.
 

Sustainabilitv of Workfront Activity
 

Under WARD, project programming of workfront activities will
 
total approximately 40% of the level of effort 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 Vardc 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.
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PL 480 Manaaement
 

A multi-year PL 480 Title II monetization program 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 currency generations in
 
support of WARD activities. In 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 Cape
 
Verde.
 

It is anticipated that the PL 480 program will generate funds
 
in excess of the local currency needs 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 expected
 
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. Of
 
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; rather these PVO
 
activities will complement the project and address concerns raised
 
at both REDSO and AID/W reviews that sustainable employment
 
alternatives to rural workfronts be sought by OAR/Cape Verde.
 

The PVO, as the PL 48) management entity, will also be
 
responsible for other management aspects of thie food aid program,
 
including fulfilling reporting requirements, organizing PL 480
 
evaluations, and ensuring timely payment to workfront labor.
 

C6. GOCV Inputs
 

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 SAo Jorge and Achada See
 
Felipe, and housing at SAo 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 describe 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 td implementid in 12
 

watersheds on Santiago Island's eastern, 'iindward coast. One
 
serve for on-farm
watershed (Ribeira Seca) will as a targot site 

research and for experiments in new, integrated qystims of soil and 
water conservation (SWC) and agrosylvopastorali. 

Throughout the project area as a whole, 2g rLQL ,Qr
 
immediate beneficiaries of WARD.
constitute the most direct and 


Moreover, preference in workfront employment is given to the most
 
needy rural families. Across the LOP, a total of U.S. $7.2 million
 
is programmed for workfront salaries. This translates into
 
employment for approximately 1800 individuals annually, assuming a
 

work season 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 average workfront
 
income of $600 (calculated at a mean of 170 escudos per day X 260
 
days at present rates of approximately 75 escudos to U.S. $1.00).
 
In reality, however, many more families are likely to benefit.
 

families may be employed from year to
Individuals from different 

year, and in some years, tasks, or areas, only a six to eight month
 

work se:ton is rnauired. These factors would promote a much
 
broader distribution of earnings.
 

Wherever possible, WARD will give preference in hiring to the 

community-based wyg - (CBWFs) organized under the Rural 

Assistance Program (RAP) of Cape Verde's previous pLVJuct in 
watershed development, rather than the so-called "classical," 
state-organized workfronts. CBWFs offer benefits beyond merely 
subsistence salaries. They are designed to promote not only 
infrastructural but also human development. This is encouraged 

through a variety of means: worker participation in choice of
 

subprojects and elaboration of workplans and schedules; siting of
 

subprojects so that their benefits redound to the land that CBWF
 

members themselves work; democratic election of loaders;
crew 


training of workers in technical aspects of SWC-relatod measures
 

(e.g. nursery management), election procedures, and leadership and
 

administration skills; support for community self-help initiatives
 
wells, canals, community centers); and in
(e.g. construction of 


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 income- and
 
yield-increasing alternatives in agrosylvopastoralism teat
 
households and inter-household or community groups can themselves
 
organize and sustain.
 

The 12,250 men and women _ and 
their families will be the first to benefit from these alternatives 
since they will be recruited as co-researchers and co-developers in 
WARD studies and on-farm trials to elaborate more productive, cost
effective, and locally "do-able" SWC and farming strategies. 
Recruitment will be voluntary and risk-sharing arrangements between
 
producers and the project will be made where appropriate.
 

As throughout Cape Verde, producers in Ribeira Seca can be 
categorizo in a varioty of cross-cutting ways. One is by ecotone: 
humid, subhumid, semiarid, arid. Another is by general farming 
system -- i.o. rainfed, irrigated, or mixed rainfed/ irrigated -
with all three typically including utockraising. Another is by 

household headship, i.e. a male-female pair or a female only. 
While WARD will address all these producer groups, it will pay 
special attention to female-headed households given that they 
comprise 40% of all rural families on Santiago. Moreover, they are 
confronted with a distinct set of farming-system constraints. 

An workfront dependency is phased down and WARD SWC and 
farming systems Interventlons are tested and phased in, tangible 
benefits to Piboira 5eca producers will include, but not be limited 
to: increased diversity within a farming system anJ thus decreaned 
risk; higher farm yields, e.g. of staple foodstuffs, vegetables, 
meat, dairy Items, fruit, fuelwood, forage, fodder; related to both 
the foregoing, better balance in family diets; augmented, 
stabilized, and/or more independent household income flows 
resulting from increased 5ales of anu/or decreased expenditures on 
purchase of such products; and possibly further earnings from 
related microenterprises (e.g seedling sales, cheese-making) 
piloted or improved and expanded under PVO auspices. 

Adlitlonal secondary, intangible, or subjective benefits can 
also be anticipated for agricultural families and communities in 
the target watershed. More difficult to predict or quantify, 
however, these 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 okillo; improved 
quality of homelife due to less need for fathers to emigrato or for
 
children to work so as to secure family survival; and enhanced
 

communicatiun and mutual eppreciation between producers and
 
research and extension ser,Aces.
 



Economic and dietary benefits will also accrue to rural and
 
term. Lower class and poor
urban_.sum.rA over the longer 


consumers in particular can take advantage of the cheaper food
 

pric-s that typically result from higher yields and/or lower
 

production costs. New crop varieties and species may place a
 

greater range of healthful foods on the mark(t. Expanded
 

irrigation and improved SWC, cropping, and stnckrai.ing techniques
 

may remove some seasonal constraints on to availability of
 

nutritious foodstuffs svch as vegetables and fruits.
 

Over the longer term of the seven year LOP and depending upon
 

the strengthening of extension systems in Santiago, Q&i2Aln
 
_t stand to reap the same 

benefits as those detailed above. The environmental and especially 
in these 11 watersheds reportedlythe sociceconomic situations 

differ little frcm Ribeir;% Seca's. Thus there should be few 
barriers to extension of WAPD accomplishments to these areas. At 

a conservative estimate, thi. beneficiary group totals 45,000 
In the longer term still,individuols or some 9000 families. 

. - will benefit insofarinhabitants of . 

as WARD strengthens the capacity of Cape Verdoan scientists, 
extensionists, and institutions to modify ard diffuse technologies, 
practices, and socio-organizational strategies. 

To promote this lonqer-term goal, WARD will fund a variety of
 

training opportunities for several further grcups of beneficiaries.
 
advanced instruction in
Selected P P 2nn&J will be offered 

extension skills, as will 7lso DGER tgnDi.QfnL.2t And a broad
 
the Cape Verdean
range of r g h-c/ct;ard cain in each of 

institutions involved in WARD will benefit from various levels of 

training programs (see Section III.B for details).
 

6V
 

http:Di.QfnL.2t
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III. 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 to the following schedule.
 

Acivity Projected Date
 

Sign project agreement Sept. 1991
 

Issue PIO/T for Project Manager Oct. 1991
 

Submission of PVO Title II Oct. 1991
 
Monetization Proposal
 

Coordinating Council t-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/miscellaneous items
 

Project Manager PSC begins work Dec. 1991
 

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
 



WARD PROJECT PAPER PAGE 34
 

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
 

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 traininq, 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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Trainina Plannina and Management
 

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.
 

Lona-term Trainina
 

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 Committee 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.
 

(5
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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&o Jorge. This training is part of
 
the regular curriculum of the Center and is designed for mid-level
 
technicians for employment within the MDRP. In 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 locale with Cape Verde, faculty experience
 
internationally, and the institution's experience in hosting
 
international students.
 

Short-term Training
 

Short-term training with WARD will be diverse 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
 
technicians, extension agents, collaborating farmers, and community
 
groups. While opportunities for relevant training programs will be
 
explored in the U.S. and third countries, the majority of short
term 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. In 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 Center in S~o Jorge.
 
Besides offering the regular post-secondary curricula for mid-level
 
technicians destined to work for the MDRP, t-.is 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/Pelgium
 
Forestry Project offers a veriety of courses including: Training
 
of Trainers, Extension Methods, Sylvopastoralism, Forest 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
 
participants 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. Proc7urcment Plan and Methods of Financing
 

overview 

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 local 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 afforestation activities, in-country training,
 
research, extension and training support. Additional GOCV
 
contributions, totaling approximately $1,400,000 (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
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It is anticipated

services of U.S. origin and from U.S. sources. 


long-term technical assistance will be of U.S.
 
that all of the 


Most other forms of technical assistance 
are also expected


origin. 
except for locally recruited consultants.
 to come from the U.S., 


Long-term participant

All vehicles will be procured from the 

U.S. 

Other training programs


training will be undertaken in the U.S. 
or in other


regional training institutions 
will be at local or by

Services and commodities procured


developing countries. 

non-governmental organizations under 

their respective cooperative
 
and origin, with tka possible


be of U.S. source
agreements will be
may need to
material which

exception of special training 935).


from other free world countty sources (Code

purchased 

OAR/Cape Verde with the assistance of A.I.D./Washington' 

office of
 

transportation (SER/OP/TRANS) will make 
every effort to ensure that
 

the A.I.D. contractors
 
commodities procured directly by A.I.D. 

or 


will be shipped on U.S. flag carriers 
in compliance with the U.S.
 

Verde project manager will

The OAR/Cape
cargo preference act. 


maintain records on all project procurement 
by A.I.D. geographical
 

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

Bureau.
 

Services
Procurement of Technical 


on the two USDH OAR, a
 
In order to reduce the management burden 


88 ABS review, OAR is
 
condition imposed by AID/W during the FY 

a PVO and/or

the WARD project be implemented by


proposing that 

University. "PVOshave 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 PVOs in
 

AID programming. However, because only a limited number 
of PVOs
 

have experience in coordinating agricultural 
research, a major part
 

entities best qualified to
 
of the projuct, OAR concluded that 


are experienced Title XII
 
conduct the research activities 


recommending that implementation of
 Thus, OAR is
institutions. 

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 experience and interaction
 

between the GOCV and OAR, any implementation 
by a PVO would have to
 

respect the realities and parameters of undertaking development
 
OAR believes that a


Verde. Therefore,
in Cape
activities 

appropriate than a grant because it
 cooperative agreement is more 


provides for the substantial involvement by OAR at various stages
 

being funded (defining problems, approach and
 
in the program 

measuring progress in achieving objectives).
 

that nearly all of the DFA-funded components 
of
 

It is anticipated 

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 pm
 
2. Agronomist 66 pm
 
3. Anthropologist/Rural Sociologist 24 pm
 

Anticipated Recurring Technical Assistance
 
1. Agro-forester 5.5 pm
 
2. Range/Livestock Specialist 4.5 pm
 
3. Private Enterprise Specialist 4.0 pm
 
4. Fruit Production Specialist 4.5 pm
 
5. Hydrologist (Monitoring) 9.0 pm
 
6. Watershed Agronomist 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 Specialist 2.0 pm
 
5. Animal Nutritionist 2.0 pm
 
6. Hydrometerologist 1.5 pm
 
7. Civil/Agricultural Engineer 1.5 pm
 
8. Land-Use Planner 1.5 pm
 
9. Statistician 2.0 pm
 
10. Computer Specialist 2.0 pm
 
11. Soils Specialist (Laboratory) 2.0 pm
 
12. Agricultural Training Specialist 3.0 pm
 
13. MIS Specialist 1.0 pm
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C. Procurement of Commodities.
 

Approximately dols 300,000 worth if 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
 
instruments.
aids, construction material, tools and scientific 


Some project vehicles with spare parts and other priority items
 
Direct Procurement
will be obtained by OAR/Cape Verde using AID 


is likely that a direct fixed price contract for
Procedures. It 

be executed by OAR/Cape Verde.
housing rehabilitation will also 


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).
 

Participant Training
 

nine long-term degree candidates at
The project will finance 

selected American universities. Most degree programs will be
 

initiated in the first two years of the project in order to allow
 
years working with American
participants several productive 


It is anticipated that
counterparts upon return to Cape Verde. 

be conducted in-country, although some
short-term training will 


in the U.S. or third countries. All
short-term training may be 

training activities will be on a direct payment basis, under the
 

responsibility of the recipient of the cooperative agreement.
 

Financing Mode
 

a PVO and/or
Implementation of the WARD project will be through 


University by means of a cooperative agreement. The cooperative
 
or Letter of
agreement will be financed by Direct Payment 


Credit-Treasury Financial Communications Systems (LOC-TFCS) if the
 

All direct payments for Project Elements
recipient qualifies. 

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 team arrives. Such commodities would
 

likely be made by direct payment through purchase orders or through
 
The PSA will be paid through
a Procurement Services Agent (PSA). 


a Bank Letter of Commitment since a proliferation of invoices is
 

anticipated. However, the agents fees will be paid with a Direct
 

Letter of Commitment.
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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 delivery 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 undar 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. 
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Methods of Implementation and Financing
 
(DFA-funded goods and services)
 

Project Method of Method of Estimated
 
Element Implementation Financing Cost
 

(S 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. Agree. DP 665
 
Freight PSA 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
 

S. 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 Letter of Commitment
 
DLCom - Direct Letter of Commitment
 

IQC - Indefinite Quantity Contract
 
FPC - Fixed Price Contract
 



WARD PROJECT PAPER PAGE 43
 

D. Project anagesent
 

A.I.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 impacts 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. In
 

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 evaluation will evaluate project
 
Audits will be conducted as
 progress, impact, and lessons learned. 


per AID regulations and guidance.
 

A. WARD Programming Flexibility
 

are often necessary in multi-year
Operational mode changes 

projects. To facilitate project conformity to these changes, it is
 

necessary to program some flexibility into project design/redesign
 
'rolling design', several
and implementation. While not a true 


features have been designed to allow for program flexibility during
 

implementation, including:
 

WARD will be
1. Early Evaluation - The first evaluation of 

scheduled two years after project authorization. Th j
 

purpose of this early evaluation is to flag problems,
 

should they arise, early in implementation.
 

- The GOCV is in the process of2. Institutional Assessment 

making some significant institutional changes which may
 

have an impact on how the WARD project iu managed (see
 
The Ministry of Rural
Institutional Analysis, Annex D.5). 


Development envisions arrangement of its services into four
 

institutions, each operating semi-autonomously through
 
At this stage, it is not possible to
contract agreements. 


know the form and pace of this reorganization, the impact
 

of this arrangement, or the effect on the WARD project when
 
It may be necessary to
the reorganization goes through. 


assessment of new institutional arrangements
conduct an 

during the first year of implementation (and prior to the
 

early evaluation) in order to determine if project
 
be required. This assessment can be
adjustments will 


by two technical personnel with appropriate
performed 

experience in institutional analysis.
 

Recurring Technical Assistance - The use of recurring TA
3. 

supports well the 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.
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B. 	Evaluations
 

Evaluations will be essential in assessing project progress in
 
light of planned institutional 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
 

evaluations will be conducted: after eighteen months or two years, 
at mid-term, and at project conclusion.
 

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 institutional
 
changes on project management and implementation. It will also
 
serve as an evaluation of early project activities, sucn as
 

training, in order to make any needed adjustments. This evaluation
 
will respond to the following concerns:
 

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

2. 	Are the management, administrative, and financial systems
 
created by WARD still valid?
 

3. 	Have changes occurred in GOCV institutions making
 
adjustments in WARD technical objectives or management
 
approach necessary?
 

Results from this early evaluation will be used in adjusting
 
management mechanisms, TA and training schedules, and the
 
implementation plan. The evaluation team, the WARD management
 
team, OAR/Cape Verde, and GOCV representatives will jointly agree
 
on modifications required and methods and timetables for
 
integrating those modifications.
 

A mid-term evaluation will be conducted four years after
 
Project Authorization. It is recommended that this be an external
 
review, with a team recruited and administnred by an IQC firm or an
 
institution selected through competitive bi%:;Ing. The exact team
 
composition and individual terms of referen' ,'42i he established
 
by OAR/Cape Verde in consultation with the GOCV. The evaluation
 
team would probably include specialists in areas of: a) food aid
 
programming, b) agricultural economics, c) applied agricultural
 
research and water management, d) upland soil and water
 
conservation, a) agroforentry, and f) extonsion/community
 
development.
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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
 
etfectivenes of WARD activiticn in meeting prrect goals and
 
objectives. It will be valuable during this evaluation to assess
 
impacts of changes integrated into WARD as a result of the early
 
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 contributions made by all parties. It will also assess the
 
impact of the project in terms of people level indicators against
 
earlier baseline data.
 

Final evaluation will pLobably closely mirror the mid-term
 
evaluation in team composition and SOWs. The evaluation team again
 
will be recruited externally.
 

In addition to the issues coiisidered in the mid-ter. 
evaluation, i.e. progress towards achieving outputs, effectiveness 
of TA, training, etc., the following will be addressed: what 
poople-level programs can be documented; how flexibly WARD has 
responded tc changed circumstances and the results of program 
impact monitoring efforts; the capability of 111A and DGCSAFER to 
continue WXRD activities unassisted; and the need for follow-up 
activities, proect extensions, or new projects. 

In preparation to. all project evaluations, OAR/Cape Verde will
 
have responsibillty for establishing schedules with project
 
personnel and Cape Verdean counterparts for protocol meetings,
 
personal interviews, and field visits. OAR/Cape Verde will arrange
 
lodging, office space, transportation, collect relevant literature,
 
and arranqe other logistics in advance of team arrival.
 

C. Project Impact Monitoring
 

Monitoring of the WARD project needs to be on three levels.
 
From the project management perspective, a monitoring plan needs to
 
be in place that allowa AID to keep abreast of WARD progress. The
 
project officer, working with the project manager, has
 
responsibility for monitoring the delivery of both GOCV and U.S.
 
inputs and gauging the performance of project staff. Mechanisms
 
for doing this will include quarterly and annual project reports
 
and monthly meetings with WARD's Coordinating Council.
 

In another, more technical sense, monitoring biophysical
 
processes in project watersheds will improve engineering and
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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 equilibrium, as well as providing the basis for
 
adjustments of activities designed to achieve soil ana 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, d 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 studios 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 people-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 studies of the target
 
watershed, 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 activities 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
 

VN
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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
 

(i.e. expanded livestock
diversity of income producing activity 

production, microenterprises producing and selling agricultural
 
products); improved nutrition of rural families.
 

V. CONDITIONS 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 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).
 

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.-n 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 AID-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 anj adverse environmental impacts resulting
 
from proje,t activities.
 

VI. SUMMARY OF TECHNICAL ANALYSES
 

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 low rainfall regime; shallow soils of low
 
organic matter and fertility; limited sources of irrioation; and
 
steep, rocky, highly erodible slopes. Crop yields are limited by
 
these constraints on both rainfed and irrigated lands. They are
 
also limited by current cultural and technical cropping practices.
 
Evidence suggests that through proper soil and water management,

agriculturu 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 resources;
 
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 substantial 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 limiting
 
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 agricultural production and natural
 
resource protection and enhancement. The research-extension
 
linkage must also be forged in order to get results to farmers.
 
On-farm research methodology offers INIA the most efficient and
 
productive mrans of research.
 

INIA'i ability to place more emphasis on on-farm research and
 
to intprate 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 technical 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 issues 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
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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. Soil 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 much 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 overlyinq 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
 
$6/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 soil
 

loss and runoff. Because erosion reduces soil depth and,
 

concomitantly, soil moisture retention, 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 sedimerts on stream
 

energy gradient. For low flows, velocity reductions up to about 30
 

percent can occur; for high flows, however, other factors interact
 

to reduce their benefit.
 

Rock walls widely spaced along the contour on sloping land
 
Their effectiveness is
accumulate a limited amount of sediment. 


part of the erosion process, sediment transport.
limited to one 

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 soil conservation practices
 
We saw few if
implemented to date in Cape Verde appears to be low. 


any of WDP's erosion control practices being implemented on private
 
land. While the WDP provided employment, its actual effect at
 

reducing soil losu and improving water conservation appears to have
 
been low.
 

Taking into account the above considerations, 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
implemented by farmers land 
be
 

on 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 emphasis changes from soil loss to soil
productivity. 
In effect it is soil conservation through the back
door: improving agricultural productivity through simple
technology in which soil and water conservation is intrinric to the
 
method.
 

WARD's technology hinges 
on adjusting biomass production in
ways that provide a volume and quality adequate to protect soil
surfaces against rainfall and erosion. 
 This can be achieved by
changing hedgerow width, adjusting stripcrop width, modifying plant
combinations and inter(-oppings, etc. Obviously, at sone 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 improve soil moisture storage in
ways that increase crop productivity, this point will be somewhat
high on the slope. At higher altitudes other practices such as

sylvo-pastoralism and forestry are required.
 

Is WARD sustainable? 
This depends on its degree of acceptance
by practicing farmro, itself related to the quality of extension
provided and the benefits that farmers perceive. It also hinges on
security of access to land. 
 At this point it is understood that
access rights remain within families and land tenure constraints
 may in fact be benign (see Social Soundness Analysis, Annex D.4).
Careful monitoring and evaluation is essential to WARD's success.
Based on information accumulated for preparation of this PP, 
the
upland portion of WARD's activities are technically feasible.
Complete 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 dowistream irrigation developments and infrastructure;
other structures are already in 
a stage of early collapse. WARD
will ume workfront labor to 
repair, upgrade and maintain these
structures. Where 
 structures 
provide a critical element of
integrated watershed design, WARD will support their construction.
The level of outputs of WARD reflect the design team's best
estimate of the number of additional structures that can be built
during the LOP that meet basic economic and technical feasibility
 
requirements.
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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. 	Forestry and Ilylvo-pastoral Development
 

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 excessive
 
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, much work remains in achieving
 
environmental stability. Severe soil erosion and uncontrolled
 
runoff continues, particularly on marginal rainfed a,,ricultural
 
land. For this reason, careful consideration will be given to
 
forestry, agroforestry, and management of sylvo-pastoral areas when
 
developing the WARD implementation plan.
 

This analysis examines four general areas portaining to
 

forestry and sylvo-pastoral management. The work being done by
 

GOCV agencies and donor-funded projects is evaluated for technical
 
merit, the capacity and use of human resources, monitoring and
 
planning, and technology transfer. The goals of the analysis are
 
to: 1) determine the extent to which the DGCSAFER DSF has
 
assimilated technologies promoted by WDP, 2) estimate DSF capacity
 
to continue certain activities without further technical
 
assistance, 3) identify new technical areas needing assistance by
 
WARD, and 4) determine inputs needed to complement 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 reached in this analysis will help
 
guide WARD's areas and modes of implementation. Those 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
 
Forestry 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;
 

/q
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" 	 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:
 
Continuing support to DGCSAFER in the production and plantation of
 
three million tree seedlings and the integration of planning
 
methodologies into the Forestry Division. Forestry. acroforestry.
 
and sylvo-pastoral research J ,astigating new species of trees,
 
shrubs, and grasses and sociali, acceptable agroforestry and agro
sylvo-pastoral systems. Agroforestry. fruit production and svlvo
pastoral development packages for on-farm implementation using
 
extension personnel to recruit farmer support and cooperation.
 
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.
 

Progress 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 trees 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 involvement.
 

D. 	Social Soundness
 

Cape Verde enjoys 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
 
skewed 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 along 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. In addition, approximately
 
60% 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/km2). While stresces on the natural
 
resources 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 been described in
 
earlier sections. Thus other aspects of the social soundness
 
analysis are summarized hero. Detailed demographic, production,
 
and other data are available in Annex D.4.
 

Producer articiation will take several 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 celection of CBWF 
crew leaders and workers as well as the siting, scheduling, and 
planning of large-scale CBWF tasks. Workers also receive some 
training in technical aspects of soil and water conservation (SWC) 
measures (e.g. stonemasonry, contouring, seedling production and 
care). In addition, CBWFs and other local-leval groups will 
participate in a WARD-supported self-help progrin in which they 
select from a menu of "mini-projects" (e.g. wells, 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 WARD. 
Equally important, producers will participate in WARD as co
researchers and co-developers in on-farm R&D. A subset of 
producers -- the RAP parconnel, who themselves live in the project 
watershed -- will also participate. Yet another form of 
participation in 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 approaches
 

Representatives of all QA~e V__rdean institutions directly 
involved In WARD actively participated in both PID and PP 
development. They will continue to play an integral decision
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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 doim
 
indefinitely from fathers to sons. These findings bode well for
 
the oocultur fa lit 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."
 
First, however, a clearer understanding of current systems 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 long-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 feasible 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, e.g. through
 
collaboration with IFAD personnel, recruitment of additional
 
extensionists or para-extensionists, model farmers, and Peace Corps
 
volunteers.
 

Euity concerns include the 40% of rural Santiago families 
headed by women, who labor under distinct farming system 
constraints, and the 76% of Santiago producers who work rainfed 
lands only. However, the majority of irrigated farmers also 
cultivate dryland. To avoid "shortchanging" these groups, WARD 
will pay special attention to women's neads and will simultanGously 
explore agrosylvopastoral interventions suitable for drylands. In 
addition, WARD will collaborate closely with the Ribeira Seca IFAD 
project -- which is focusing exclusively on rainfed farming -- both 
to avoid duplication of R&D efforts and to ensure that useful
 
findings for both groups are exchanged and extended. Finally, WARD
 
will emphasize that new irrigated land be made available to
 
families who currently lack access to this valuable rb4..;rce,
 
rather than merely extending the holdings of existing irrigated
 
producers.
 

In watershed improvement, benefits can sometimes bypass
 
producers in the upper reaches of the watershed -- where, however,
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proper management ideally begins. To ensure that downstream
 
producers are not the only unes to benefit, WARD will also
 
institute technically feasible irventions in upstream
 

(e.g. spring
communities that directly redound tu cheir benefit 

development, sylvopastoral improvements). Finally, based on the
 

WARD will take steps to
study of tenurial systems noted above, 

ensure that profits from project-initiated improvements are not
 

rather than the
disproportionately captured by landowners 

sharecroppers and tenants who actually work the land.
 

With regard to spread and su J inabiJ.t1, broad and long-term
 

impacts from WARD can be expected in numerous way". The
 
some U.S. $7.2 million of local currency generated
expenditure of 


through PL 480 on workfront salaries constitutes a significant
 

stimulus to the rural and even the island-wide economy. As
 
workfronts are phased down and sustainable agrosylvopastoral
 
systems are designed and phased in, the national economy stands to
 

and diversified
benefit from decreased welfare, increased more 

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 s istainable agricultural research,
 

among
development, and extension (RD&E); improved coordination 

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 elsewhere 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 environmental 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. Likewise for devising and
 
disseminating 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. Institutional
 

The 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.
 

http:inabiJ.t1
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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 expenditurcc. It intends to organize some functions 
into semi-autonomous institutes which will in theory become self
sufficient in the future. This wili nrobably affect agricultural 
research, extension and conservation of soil and water - major 
concerns of WARD. A project evaluation has been scheduled early in 
project life to determine how tho institutional changos will affect 
WARD management and activities. 

GOCV reckons that the new institutional structure will provide
 
additional incentives for trainees to return and for employees 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
 
coordinate 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.
 

F. 	Financial and Economic
 

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 $9,443,000 from the Government of Cape
 
Verde. Most 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 expended 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 Irrigated Land - Potential exists for tha 
addition of 300 hectares of irrigated cropland on Santiago. 
Project interventions island-wide will result in th& 
addition of up to 50 additional hectares of irrigated land, 
including 8-10 on the target watershed. 

0 	 Increases 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 WAD project
 
indicate that the benefits far outweigh the costs. Even when the
 

time value of money is considol'ed, the project is "profitable."
 

The Internal Rate 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 beneficiaries have been identified (Section IV.D and Annex D.4)
 
and some of the benefits they will receive are known, the social
 
and opportunity costs and the shadow prices necessary for
 

social/economic analysis could only be obtmined after additional
 
studies which Are outside the :zopn of this design process. It is
 

fairly sae aLo say, however, that the stream of economic benefits
 
and costs would yield an accrptable rate of return.
 

0. 	Environmental
 

Portions of the WARD project funded under GOCV-owned PL 480
 
local currency ganrations do not fall under the AID environmental
 
procedures recommended by the regulation 22CFR216. It is
 
recommended, however, that an Environmental follow 'ipbe undertaken
 
for some of the activities planned in the project. Those
 

the 	environment in
activities which could have adverse effects on 

addition to the positive ones they are designed for are: damming
 
for water r tention, irrigation and land leveling. This would be
 

in the form of a monitorin~g 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 is to guarantee the safety and security of
 

the farmers. A failure of a dam, water borne disease development
 
or soil salinization could lead to the reverse of what was expected
 
from the WARD project and cause more problems to the farmers than
 
before.
 

Agroforentry aDn sylvopastoral development are recommended for
 
categorical exclusion under 21b.2(c)(2)(iii) for the study
 
component; under 216.2(c)(2)(ii) for tht technology packages
 
development; and under 216.2(c)(2)(i) for the extension and
 
training component.
 

The 	institution building and reform assistaicc to DGCSAFER and
 
INIA component of the project is recommended for categorical
 
exclusion under 22CFR216.2(c) (2)(xiv). The technical assistance
 
componunt of the program is recommended for catigorical exclusion
 
pursuant to 22CFR216.2(c) (2)(i) since it is management, monitoring,
 
planning, .nd advising; and suitable environmental ,sensitization
 
can be included in the job descriptions of the advisors. Technical
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assistance 
is needed for research, training, design,
extension services, studies,
logistical support, 
comirodity procurement,
analyses, and monitoring of 
the conditions precedent 
of local
 awarenss campaign3.
 

rhe training component is recommended for categorical exclusion
under 22CFR'216.2(c)(2)(i), 
 but 

result to
in a positive environmental 

offers a unique opportunity 

influence. 
 Environmental
sensitization training can be designed into training programs and
be provided to researchers, extensionists, workers, and farmers, at
all 
levels of the government including the oducation system.
 

The applied research component for agriculture and forestry is
recommended 
for categorical

216.2(c) (2)(iii) because 

exclusion under 216 .2(c)(1) (iii) or
the exparimL'nts will be in limited scope,
confined to small 
areas, carefully controlled, 
and efficiently

monitored.
 

The commodity import program 
is recomxended for
exclusion categorical
under 22CFR216.2(c)(2)(xii). 
 The importation of 
a
limited number of vehicles, spare parts, office equipment, motor
pumps, computers 
and ovher commodities 
are not foreseen to have
significant impact upon the environment, However, effects of motor
pumps on water table shjuld be carefully monitored to prg,,en-
 any
unforeseeable 
risk in loss 
of agricultural lands 
through salt

intrusion.
 

The 
titl J II -Tood assistance portion 
of thie project is
recommended for categorical exclusion under 22CFR216.2(c)(2)(xi).
The local currency account generated from the sales of these food
commodities lies outside the purview,of the Regulation 16. 
 It is
these monies which will finance Workfront work programs in the
watersheds.
 

While not currently contemplated, if the commodity imports
include pesticides they will 
be subject to 
reviow pursuant to
22CFR216.3(b) and will require clearance before importation 
and
u.. &-"onnt in ncena t 
 itth u a ofJ1_[ 

' 
 I> 
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VII. COST ESTIMATES AND FINANCIAL PLAN 

A. Cost Estiite
 

Summary Cost Estimate
 
(US $ 000) 

Prolect Eloment AID PL 480 Total 

EX & LL II 

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 7,248
 

GOCV Personnel 580 580
 

In-Kind contribution 820 820
 

Contie ncy694 15 M
 

TOTAL 8,300 700 1,400 8,443 18,843
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B. Schedule 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 program for rural construction and forestry
 
at least during the first half of 1992.
 

C. Schedule of Annual obligations
 

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

Fiscal Year US$ obl ationn
 

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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000 U.S. Dottrt 

)USG 
-- --

ITEM 
- -- - -........... . .. 

TOTAL 
. . 

TIEAR TIAN TIM TM TEIAR Ttm TIm 
am NO Twt[ FOUR F IVE Six SEVEN 

........ ........ ........ ........ ........ ........ ........ 

r.. Technical Assistance 
Long term 
Recurring short term 
Rleguar short ter. 

22 
1320 
52 

200 
162 
132 

510 
299 
174 

47 
196 
134 

417 
217 
66 

4".4 
212 
24 

477 
1" 
25 

143 

Treiing 
Long term 

U.S. 
JShort term 

U.S. 
Third country 

891 

282 
71 

s0 

10 

214 

101 
5 

243 

64 
17 

18 

60 
25 

147 

z1 
7 

S3 

29 
7 

Ccmod tIes 
Pecking, Ins.. Freight 

752 
263 

200 
70 

350 
122 

152 
53 

20 
7 

20 
7 

10 
4 

LA 

0 

L. 

Operatiorl Expenses 
TA Suport Costs 
Administrative Assistant 
Housing Rehab. & Naint. 
Other 

200 
120 

50 
19 

10 
10 
30 
2 

40 
18 
5 
2 

so 
1 
5 
3 

30 
18 
5 
3 

30 
1 
S 
3 

20 
1 

3 

20 
20 

3 

External Evaluation & Audit 375 12S 12S 

- Project manaIoent 305 40 40 40 45 4S 45 SO 

Cont inqecy 850 100 130 130 130 120 120 120 

GOCVIPL 480 

Work Front Pants. (PL480) 
Structures mrTdforestry 7248 1000 1470 1110 1053 1027 527 761 

In-country Training 445 7 182 177 56 8 10 S 

Project Related Local Costs 750 80 90 100 110 120 13;0 120 

G0CV 

In-kind Contribution 620 100 100 120 120 120 130 130 

Personner 50 70 80 80 80 90 90 90 

TOTAL USG 9000 1016 2136 1592 1422 1112 975 748 

TOTAL GOCV/PL4.8 84.43 1067 1742 1387 1219 11s 967 

TOTAL 4GOCV100 170 180 200 20 210 Z2O 220 

GRAND TOTAL 18843 Z2r3 40 317'9 24i 24.77 2162 1M4 
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ANNEX A
 

LOGICAL FRANMMK
 
WATERSHED AND APPLIED RESEARCH DEVELOPMENT
 

Narrative Smary obiectivtty Verifiablt Neons of Verificatin 

IndIicators
 

G.Mf: To increase -increase in fartand ueder-Farmar surveys in target
sustainable agricultural sustainable practices watershed 
production in Cape Verde -decrease in soil erosion -measuremant of runoff 
and, concomitantly, -increase in income from 

increase incomes to sustainable agriculture
 
producers.
 

Purposes: End of Project Status: 

1) Strengthen the capacity -Narked lmprovermnt in -Project evaluations 

of DGCSAFER to concct SW.Cdesign and selection of SMC-INIA records 

activities, including structures built/reabbed. -OGCSAFER records 

afforestation progra, but-Decreased relis~nce on -Existence of longer term 
with increased amhstis on:traditionl workfront research plans 
improved structure design, arrangements for further 
selection of construction construction/asinteriance of 
sites, and development of SWC structures. 

alternative Implementation 

approaches that rely less 

on traditional public

employmett schemes. 


2) Strengthen the capacity -Increased uJentity and 
of the National usefulness of IllA research
 
Agricultural Research -Increased percentage of
 
Institute in on-fare SWC research undertaken in
 
research, cropping sys'ems/the field.
 
water aiagemant res'jrch, -On-going systems to
 
and evaluetion/mor (oring monitor performance of SWC
 
in bio-ihysical ,nd structures.
 
socioeconomic Aeres.
 

3) Reinforce :oordlnation -longer term restarch 
ason GOCV institutions in management plane developed. 
areas of natural resource -regular collaborative 
and agricultural exercises undertaken by 
developmant, and in research and extension 
particular erhance the staffs. 
linkage between research 
and extension. 

outauts
 

1) Ilemntation of T) 1.000 hi, Yintlire -Project evaluations. 
ispriyved uplrad faring SWe under improved upland -Contractor reports.

methods. farming methods (e.g. "INIA records. 
hedgel ow &groforestry, -OGCSAF[M records, 

agroforestry stipcropp.,ng, 

contour tillage, seeding to 

uptimel dentities). 


1) Design and construction 2) Aproximtely: 

Alsumtions
 

-No severe drought that
 
would discou4rage farmer
 
risk-taking.
 
-Continued food aid.
 

-GOCV wilt continue to 
foster spprooria:o natural 
resource conservation 
policies.
 
-Other donors will continue 
to support related 
agricultural "
 
egroforestry development
 
activitiet.
 
-GOCV wilt continue to furd 
INIA and OGCSAFER at 
a W rprste levels. 
-Cor.,iued stability in 
Staffing at INIA and
OGCSAFEN. 

-Trainees return to their
 
GOCVagenc ies. 
.Cmoditites arrive on 
time. 
-Workfrort workers are paid
 
promptly.
 
-Absece of severe drought
 
condI tIone.
 



of water wd silt 
conservation structures. 


3) emmetrat on 
Oevelopont of Irrlgable 
tlnds. 

4) Reforestation of 

snvirorimntallty fragile 
twkns. 


330 tributary chanwel 
structures.
 
- 25 min channel 
Structur s. 
. Rehabillttion of 40 
principal structures. 

3) 0evitLient of 9 ha. cf 
Irrigated land for 
demot rt Ion purposes. 

4) Tree planting in each 
si.b-matershod, Ircluding 
30,000 fruit tress. 

5) 20 varieties tested, and 
5) Introdjction and testinaplanting of alternative 
*1 tree, shrub, a"d forage varlties to f 

aId provided 

sptses. jutiflors I e ni 
hoktslrictl reaches 70%. 

6) This correspos to 

6) In.rooluction of 
Output 0, and will include 
6 dsOicrntration sites. 

agroforetry and on 
cropland sylvo-pestoral7) 4. Vtort courses 
rangeland. 


e&pp7) DetIopowo t of iIed 
researrct c€xitty at IIA 
in areas of cropprn 
systi, water maagewmnt. 
and varietal timroyowe nts 
vain$ on-fr. methodology. 

3) Improved research 

for lIlA staff, and 1t on
farm trials corsdlctod. 

9) l-roved perforice in 
ltting rtearch 
priorities, streml ining 
waiagnt processes, and 

platning " adinistratlonidevvloping propoals. 
at liA. 

9) Improved technoloty 
transfer throui 
strengthened research. 
extension tinikaee. 

10) Dteeliont of IX 
Msnitoring er evaluation 
system. 

11) Improved technical 

capacity of 0CUFIA aid 

IlIA InI 6activities, 


I ~tILtit 

DIA:
 

1) technical Assistance 

2) training 

3) Comdities 

4.)Operational aeua'qts 

3) Ivelutllon ..Wd Alt 

6) PrOeKjt 

7) cant Ingavicy 

9) laprcrved extension 
Inforwtion, based on 
adilptive research developed 
Wnd in ue. 

10) lonitoring system 
focussing on 4 SW topics 
ts on."oInv. 

11)3 INiA/D¢,CIAII staff 
trained to t o:tlor's level 
ard thre to waters Ilel. 
30 staff trained in cosntry 
In technIcalilteriaton 
skills.
 

A firt 

M.L.2,O00 -Contractor riperts. 
'regect iplemntation 

2,4.1.,000 rooorts, 
•IICOSO/AAC records. 

'OI,0,00 

109.000 


I7,000
 

1-i9,i'Dl,000 

s0.000
 

-luitable U.I. personnel 
with tosiWo $kill$ ton be 
recruited on Sheile. 
-Project maeenlv't 
lstructuire tur rtions
 
effect i vsly. 
'P.L. 4.0 food delivered as 
echej ad. 



GOCV(P.L. 48O): 

1) SA conitructionand 7,28,000 
ef foftett n 

2) In-country tralningv, SW 

3) lesarch, Atenrion a 750,000 
training supi t 

GOCV.
 

1) Personnel $v, 000 

2) In-kind (office $Wece. S20,000 
etc.) 

note: the Eo Indicators 
wilL be revised a 

QJmttifeled by the NIsIsOn 
after the first year of tht 
project, fotlowing beseltne 
mielysti to be done by the 
recipient " the CXV. 



Proiect Element 


Tech. Assistance 


,raining 


Commodities 


Project Admin. 


Housing Rehab. 


Evaluation 


AuAit 


Project Management 


Workfront Payments 


COCV Personnel 


In-kilne ontributlon 


Ccntingency 


ATTACHMNT I TO ANNMX A
 

Illustrative Budaet
 
(US $ 000)
 

A.I.D. P 4 Total
 

4,822 4,822
 
1,255 445 1,689
 

1,015 1,015
 

339 750 1,139
 

50 50
 

225 225
 

150 
 150
 

305 305
 

7,241 7,245
 

80 580
 

120 820
 

550 850
 

TOTAL 9,000 1,400 1,443 18,843
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Annexi C 

Sectio" 611 (A) 04 the Foreign Assista-:1p Act recuires toots, 
prior tc olligation o4 4unOs, certain analyst be m419 comcor--;q 

the tvcpnical, 4inancial, and legislative 0:0"s germane to too 
Project S success. 

This project paper contains a full technical analysis of all 
aspects of the WARD PrOject. This includes analysis of the 
technical feasibility of carrying out further research and 

construction in the areas of soil and water conservation, 
forestry and ogro-4orelt'y, and applied research in water 

The Project desigon team found
management and cropping systems. 
that within each Of these areas, research is likely to lead to 

improved met"ods, which in turn will lead to increased farm 
output derived from sustainable agricultural practices, A numoer 

0f thas* technologies were tested under predecessor projects in 
controlled of-farm environments. Many others have bme field
 

testea elsewhere in Africa and now require adaptive research in
 

Cape Verde, ThLs Project is designed to fully test technologies
 

in the fLeld before advocating broader Adoption in Cape Verde.
 

Appropriated funds will not be used to ud the actual
 
construction "arkts (rocltwallsq checkdams, atc#19 so environmental 

not required by A.I.D. regulations 
However, to better understand the unforeseen environmental 
consequences (positive and negative) of project actLvsti s funded 
by the SOCV, environmental anaIysis Is Included as one of the 
.Project ele-ments. 

assessment of these "oarks tis 


This project paper contains a financial plan for expenditure 
of Project resources over the seven-year lifeof-pojectt The 
igueS %"oWM in Chapter V11 of th~e project paper were develop@* 

by the design team and are based on analysis a# current local and 
Overseas coste, and allow #or projected inflation and 
contimgencies. The financial plan provides #or a reasonably firm 
estimate of the Project's Cost to the United $tates Government. 
rpw limit Is set at a ife-of-project commitment of#'9,00,000. 

It Is concludedrthat the financial plan provides 
sufficiantly speCi and realistic identification of recurrent 
costs, capital *enses,00 And resoUrCe develomne t costs to 
$ulf41lI61 #0P Is) statutory re.u...0te , 
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_e:: 1atIg 

-e Gove---e 4 ci ra~e '.e,,:e is in -e P- :s c' e.s~ 
.,ac1s land use a-- forestry c:Oes a :Ilcatle t= t'e e't:,e 
:ountry. The design team e-amined t~e Potetital Sg-"1IcarCe o
t~e Dro:)sed revisions. and conclu :e,: t-at -c'e of these 

revilsio5 are essential for Project implementation nor for tre
 

acrwieveme-t of tne project goal and purposes. Nonetheless, t"e 

Project rav prsvlde limited technical assistance to the 

Government of Cape Verde in 4urther development of land use and 

forestry codes. 

Conclusivn 

It is concluded that the reQuirements of 611 (a) have been met. 



catio" uncder Se: tio" c, _eCerti 4 

0 4 .4Sce 04 t"O 	Age-:y 4c,
1. T"-CmaS C. Lj:hfe, the prin'cipal 

a~~~d"-aCape Veree has the capatl lty In- tct- nd 

reso .rce,5 to main'tain and e' 4 ectivelv~il:t tte co;::tal qCco 

The~ project -111 '.-d tt.cirUcal &aSI~ta-Ce,Proj~ect b655-OD17) . 
*or on-+arm arnd aca3 t1.' researc"' in
tralm.,ng, and ccmmclitie5 

stainanlet agricultire, .inc constr.Jction o4 -. ater~hea mftldeMeflt 

vdcrbks ijnceC by the Gove~rnmnt of Cape Verde -i.th local currechy 

a P.L. 400 program?. Das~ec Cr l6r'o.ledce o4 the
geneeated throig" 


-i~tn a, prcje-t jh in(ape ve-ne,Cctj-,r,' and past erpeece 


it is~ my 2 ucgemert that Cape Verne ca-~ %,o4talrn the project.
 

that. based " 	 - pC~eS~i a j'gfmn4CCOrdihcglY. I 	 Certl~y 
the ira'-ncial And hua- rescirces toJ e#4ectivelyCape verde r'4s 

anmo utilize the project 0o-.Ap~ts.-ain~tair 

USAlD 'Cape veaY 

?. ~-la~~~ 	 d4vt-



Annex D.1. 

AGRONOMY AND APPLIED RESEARCH ANALYSIS
 
VATnRSHED AND APPLIED RESEARCH DEVELOPMENT PROJECT
 

I. INTRODUCTXON 

The analysis presented here attempts 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
 
Implementation Document (PID) is used as a point of dtparture tor
 
evaluating needs for WARD. However, since several important
 
changes have occurred since conception of the PID (e.g. - a change
 
in the Cape Verdean leadership, anticipated changes in food aid
 
programming, etc.), project objectives are evaluated to determine
 
if assumptions 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 soils 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
 
demonstrated 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 meivemant towards the goal of
 
sustainable agricultural production.
 

WARD proposes to focu3 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 Institute of Agrarian Research (INIA),
 
the Soil/Water Conservation Service (DGCSAFER), and the National
 
Extension Service (DGER).
 

Agricultural research is to be supported in the areas of on
farm research, cropping systems and water management research,
 
monitoring and evaluation, and resaarch management. WARD proposes
 
to build upon past achievements of agricultural research in Cape
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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:
 

The rationale for continued investwmnt in agricultural
1. 

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

2. 	 The relationship of problems and constraints in the areas
 
of agricultural research, extension, aud natural
 
resources. --Is the combining of agricultural research
 
and resource conservation a lorical and necessary
 
precondition for agricultural surtainability in Cape
 
Verde?
 

3. 	 National commitment to the goalt, objectives, and 
concepts of promoting sutainab.e agriculture as 
envisioned through project activitioo. - Is the 
institutional and political climate in Cape Verde 
conducive to full support of the WARD effort? 

4. 	 Alternative areas of investment in agriculture for the
 
rural sector. - Should USAID be putting its money
 
somewhere else?
 

form the basis for
EXamination of these criteria will 

recommendations for project inputs, outputs, level of assistance,
 
and institutional objectives.
 

II. AGICULTURE 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 either caused by low or poorly distributed rainfall is
 
not uncommon.
 

A. 	 P.ainftd 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 rainfall 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 steepest slopes (50% and greater) at a 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 upcoraing
 
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 planted with a mixture of
 
bean seeds in each hole. Seeds of traditional varieties are
 
usually stored in containers from previous harvests and used for
 
planting. There i periodic exchange of seed among farmers 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 labor, 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 yields, 1987-1989, is given in Table 2. Corn yields

averaged from 273 kg/ha in 1989 (apoor rainfall year) to 608 kg/ha
 
in 1987 (an 'average' rainfall year). Common bean and Congo bean
 
production was 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 p 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, fiw technological alternatives have been 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. 	 Irrigated Agriculture
 

Irrigated agriculture comprises a small percentage of total
 
cultivated land in Cape Verde but accounts for a substantial
 
portion of total agricultural production. Table 1 gives the area
 
of irrigated land by crop for each of the eight islands on whioh it
 
is significant. Santiago and Santo Ant~o 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 where 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 classifications of irr±. ole land
 
include:
 

* 	 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 do Recursos Hidricos
 
(a governmental water resources department) or by hand
 
from 	shallow, often intermittent wells;
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* 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 potatoes. With adequate water and crop

selection, farmers can crop two or even three cycles pei year.
 

Rural surveys indicate that approximately 704 of farm families
 
on Santiago have no aucess to irrigated agriculture (Finan 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. Thus, 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 shallow 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 tolerate 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 Verde. They are irrigated only in the sense that soil
 
moisture levels stay higher for longer periods or time compared to
 
upland soils. Seventeen percent of farm families on Santiago farm
 
some land of this type. Crops grown under these conditions include
 
cassava, sweet potato, squash, and irish potato in addition to corn
 
and beans.
 

Irriaation Management
 

Water is the principal lamiting 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 c! farmers receiving water. The timing and quantity
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and varies widely due to
of water is fixed by the Junta 

well. Irrigation
fluctuations in water level at the source 


intervals are rarely predictable and can stretch as long as six
 

weeks during the dry season. Production parameters, such as soil
 

croppinj pattern, or plant growth stage are usually not
type, 

considered 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
 
species planted, amount of available land, and
depending upon 


season of growth. F~rrmers normally prepare level basins, up to
 
m in size, and flood irrigate when water is
approximately 12-15 


available. The land-water-plant density mix does not appear to be
 

based on such factors as soil typo, season of growth, or water
 

availability. Cassava and potato are raiued on bads, with ridges
 

widely spaced from 2-5 meters in length. Farmers try to fill the
 

basins completely during each irrigativn, probably because they are
 

never sure of when they will again receive water.
 

Irrigation management on Santiago does not reflect the
 

scarcity of water as a commodity in agricultural production. The
 
yields and
 consequences of this are reflected in genrally low 


using water resources. Increasing
unsustainable approaches to 

crop mix to reflect water
water-use efficiency, balancing the 


adjusting practices will have a
availability, and other farm 

irrigated agriculture productivity. In some
dramatic impact on 


areas, irrigated land could be increased as a rosult of increased
 
water use efficiency.
 

C. The Role of Livestock in Agricultual Production
 

The ownership of live-atock, including cattle, goats, pigs,
 
an important component of production
poultry, and some sheep, is 


In general, livestock production can be
systems in Cape Verde. 

divided into two major sectors: family livestock in the rainfed
 

areas and sylvo-pastoral production on arid and semi-arid
 

rangelands.
 

a means of
Farmers throughout the islands use livestock as 


wealth, income and savings. Past surveys revealed that livestock
 
family income,
production accounts for as much as 30% of total 


putting it at par with labor income from workfronts (estimated at
 
This is despite
30%) and double that for rainfed farming (16%). 


the fact that par capita animal numbers are low (0.66 goats and
 

0.01 cattle. IFAD 1990) and stocking rates are low (0.13 tropical
 

animal unit per hoctare).
 

are the predominant
Over 70% of farmers own goats, which 

species on the islands. Due to their hardiness and
livestock 


adaptability to 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 household income
 
generation, social structure and security, and their suitability to
 
arid and semi-arid rangelands (especially in areas recciving less
 
than 300 mm of rainfall), more emphasis on livestock research and
 
extension should be made available.
 

D. Export Aericulture
 

Cape Verde has produced limited crops for nxport markets.
 
During the mid-.1960s, banana exports from Santiago, SJo Antio, and
 
Sio Nicolau wure 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 sam,,
 
markets. Cape Verde bananas have poor shipping quality, oftenk
 
arriving in Portugal as sub-standard produce. Their acceptability
 
on other foreign markets would be minimal. Soma coffee bean
 
production is supported by Portugal. Beans resistent to a coffee
 
rust are produced on Santiago and then shipped to Lisbon.
 

Given the inefficiencies associated with irrigated
 
agriculture, the relatively small amount of land under irrigated
 
production, and the need to service local markets, it does not
 
appear advantageous at this time to invest scarce project funds
 
into supporting export production. Prices for irrigated crops are
 
attractive in Cape Verde, and the value of irrigated land is
 
extremely high. Satisfying local demand is a reasonable near-term
 
goal. WARD can, however, 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. Technology 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 stopped 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
 
0 
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and Fisheries. It was supported, in part, by Belgium,
 
FAO, and the Netherlands.
 

* 	 DGER has trained extensionist on Santiago, four of which
 

are working in Ribeira Seca.
 

0 	 Training facilities are available at SAo Jorge for 

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

0 	 The DGER recognizes that cooperation among research, 

extension, and other GOCV agencies is essential and is
 
eager to participate in on-farm trials, demonstrations,
 
and other aspects of technology transfer.
 

* 	 The research-extension link can be partially addressed
 

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

The extension service is young and under-trained, and it would
 
be unrealistic for WARD to propose a najor inostmont in extension.
 
It would, however, be advantageous to train some extension workers
 
to work in the target watershed, to participate in on-farm trials
 
with INIA, and to perform extension-level services in surrounding
 
su'b-watersheds as part of their normal extension functions.
 

IlI. AGRICULTURAL RNSMfCHU IV CAP2 VERD
 

A. 	 INIA ReuQaroh Prograns and Strategy
 

INIA was founded in 1978 (then called the Center for Agrarian
 
Studies) on the site of a former colonial experiment
 
station/boarding schijol. The station, located in Ribeira Seca at
 
S&o Jorge dos Orgaos, comprises 52 hectares and is 29 kilometers
 
from Praia. INIA is a semi-autonomous orqanization currently under
 
the MDRP. Under the new government organization, it will be placed
 
in the Institute of Ruzal Development along with the National
 
Extension Service (DGER) and other agencies.
 

Research PrioritJe
 

INIA's research programming and prioritics are defined under
 
the Third National Development 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 mandate.
 

INIA's research program focuses on the following areas:
 

* 	 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);
 

0 

* 	 reinforcing livestock activities;
 

* 	 increasing technica scientific and professional
 

capabilities of reseazch and technical staff;
 

0 	 maintaining and protecting the natural physical
 

environment; and
 

• 	 accelerating a dialogue with rural populations.
 

INIA's research strategy for addressing these needs is as
 

follows:
 

• 	 promoting sustainable product! )n systems based on 1) the
 

measurement of physical, chemical, biological, and socio
economic elements of the resource base, 2) the awareness
 
of the daturminants of stability and degradation (e.g. 
soil erosion), and 3) the efficient design of resource
 
managme't systems.
 

0 	 intansifying agricultural production through the use of
 

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

• 	 developing improved storage, marketing, and lise of
 

agricultural products;
 

• 	 developing production alternatives on marginal cropping
 

lands;
 

• 	 increasing livestock productivity and animal products
 

quality through better animal health and nutrition.
 

* 	 improving traditional irrigation systems and introducing
 

more efficient water delivery systems; and
 

• 	 establishing socioeconomic baseline data and periodic
 

benchmarks for rural Cape Verde.
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Related to INIA's goals and strategy is a stated commitment
 
through training,
for further development opf human resources 


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.
 

a limited capability to
INIA is a small institution with 

Strategies listed above
conduct a broad-based research program. 


are all important priorities on the national agenda for
 
level of research
agriculture. However, some sustainable 


programming, infrastructure, and funding to support a modest level
 
in the near future. To date, no
of research must be arrived at 

match national priorities with
serious effort has been made to 


newly installed
available atnd foreseeable resources. The 

government 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 decreased 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.
 

Organizational Structure
 

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
 
the various ministerial
Development, insures a dialog among 


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 meets twice annually, once in January to approve the budget and
 
again mid-year to review annual reports.
 

is composed of the INIA president,
The Scientific Council 

research director, training director, and department heads. It
 

frequently invites research staff to attend meetings, but does not
 

grant them voting rights. This Council reviews internal problems
 
Each researcher
of coordination, work plans, training plans, etc. 


outlines her/his research program. These are passed to the
 

Director of Research who, after consultation, approves them or
 
makes recommendations.
 

xIonstitinal Resources
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Physical - INIA has a complex of offices at S&o Jorge, 
including a main building with individual offices for research 
staff, auxiliary office space, a soil6 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.
 

are derived from the
Financial - INIA's financial resources 

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
 
support 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 amounted to 2.25 percent of GDP attributed to
 
agriculture. The GOCV commitment to funding INIA appears solid.
 
Under FCRP, tho GOCV contributions to research increased 169%
 
between 1988 and 1990, and another 10% increase was anticipated for
 
1991.
 

Human - INIA has a staff of 46 employees: a cadre of 22 well
trained researchers, 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
 

I USAID and the contractor should conider bringing
 
vehicles in under IT plates until the end of the project. This
 
would keep vehicles under project control until the PACD.
 

AGR - 11
 

I 



management, agricultural economics, agroforestry, and hydrology.
 
Mid-level staff training is also deficient. Short-term training
 
and upgrading of skills of current scientific, technical, and
 
administrative staff is an important incentive for INIA staff.
 

IV. Defining WARD Assistance to Priority Probleus
 

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 Research Project (FCRP) which
 
began in-country activities in 1984. The goal of FCRP was to
 
support the GOCV's efforts in food self-sufficiency and rural 
employment, income, and nutrition. Its purpose was to increase 
INIA's 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 successful in teors of meeting its basic 
outputs in applied research, training, and institutional support.
 
It benefitted from a highly dedicated technical a 4'ance team
 
(the 	 agronomist stayed in country, living at the INIA research 
station, for over five years) and a cadre of motivated trainees,
 
the majority of whoL are now researchers. There were sc aovaluable
 
lessons learned, however, that should be factored into future
 
collaboration with INIA.
 

" 	 Several of the returning trainees had trouble readjusting 

after returning to INIA. Some of the problems were
 
caused by inseaurities 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 dLection in their
 
research programs. This problem needs to be addressed in
 
the training plan under WARD to ensure that returning
 
researchers (past and present) are given proper guidance.
 

" 	 The number of INIA staff sent 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 b3 focusing on over future 
planning horizons.
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0 	 The FCRP focused on adaptive research and varietal trials 

to increase agricultural productivity and INIA
 
This continues,
institutional capability. work 	 but
 

varietal improvement should be complemented by increasing
 

water-use efficiency through adaptive cropping systems
 

and water manageient research.
 

The Use of Technical Assistance
B. 


WARD 	project activities should 3e programmed with explicit
 

technical assistance, training, and institutional
linking among 

The basic thrust of technical assistance under
 support components. 


the project should be to provide qualified personnel on a short-,
 

recurring-, or long-term schedule and based on the following
 

principles and objectives:
 

" work with researchers of several disciplines (some of 

of the T.A.'s specific field) andwhich may be out 

provide guidance to young research staff;
 

" 	 accept flexible programmin9 and a wide range of duties,
 

not all of which will be technical in nature;
 

conduct limited fieldwork but emphasize the provision of
* 

training to researchers in research management areas such
 

experimental design, prioritizing of research
as 

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 related to
 

watershed development;
 

" 	 affiliation with a university or other public or private 

research 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 research and extension, 

to work with extensionand a demonstrated ability 

personnel in preparing extension-related materials.
 

in Agricultural
C. 	 Evaluating the Criteria WARD Activities 
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Research
 

The Rationale for Continued investment in Agricultural Research.
 

Although Cape Verde is a small country, several important
 
factors justify a continued commitment and investment in the
 
agricultural sector.
 

" 	 Cape Verde is an irolated country, located 650 kilometers 

offshore of its closest neighbor, Senegal. This creates 
problems related to the iupply and cost of agricultural 
inputs, the transfer of information, seed stocks, and 
inputs from adjacent markets, and the possibilities for 
export to and from other countries. 

* 	 Climatic and edaphic conditi,,no in Cape Verde differ
 

widely from other Sahelian countries. Although rainfall
 
regimes are similar, the e]eva~ional gradients, slope and
 
soil characteristics, and problems of water delivery all
 
influence research priorities.
 

* 	 Cropping ractices and food preferences differ widely 

from oth. Sahelian countrie . 

Cape Verde has an intricate link 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. Fin(.ing a sustainable level 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 institute. 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 programs.
 

The Relationship of Problems an4 Constraints in Agricultural
 
Research, Rutension, ane Natural Resourcas.
 

A number of documents addressing agricultural production and
 
soil and water conservation in Cape Verde, including GOCV planning
 
papers, donor-assisted project papers, and academic-style reviews,
 
have all expressed similar views and conclusio-ns related to the
 
future of the rural sector in tape 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 
rural farmers who have few alternatives for generating income 
dictates to a large degree the alternatives. 

There is increasing recognition thaL the link 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
 
problems 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 investment in human resources - are all in agreement with
 
those set out in the WARD project design.
 

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

The government has set out on an ambitioue agenda to improve

the quality of life for rural Cape Verdeans. It envisions the
 
creation of more income-generating opportunities based 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
 
Sector.
 

There is a myriad of activities that constitute justifiable
 
investments in the rural agricultural sector: credit to farmers,
 
sylvo-pastoralism, past 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 the key to sustainable
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agriculture in Cape Verde. Research in 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 resources. No other donor has stepped forward to 
address these 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 Project Compononto
 

Overview of Agricultural Activities
 

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

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

* 	 On-farm Research - As a means for testing technology on 
farmers' fields, with participation of farmers and 
extension. This component would 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.
 

" 	 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 Systems and Water Management Research
 

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. In a
 
landmark irrigation study, Ackermann et ul. (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. Many 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 increased 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 riinfed fields in Cape Verde
 
and changes in crop practices can result i yield increases of several
 
magnitudes.
 

Relative
 
Yield
 

I I I I I I I 

Water-use Efficiency
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An illustration of water use relations discussed 
above is
 
available from a simple research trial conducted at INIA. In a
 
study evaluating the impact of gully control structures, Sabino

(1991) found that corn yield was significantly higher on rainfed
 
fields behind check dams and gully plugs. Sediment which
 
accumulates behind these structures store 
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 structurest 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 example, 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. In 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 cantaloupe 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 different
 
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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INIA faces several institutional constraints conducting
to
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 agronomist with the
experience or qualifications to lead a research program in cropping

systems.
 

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 research 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

priority, can easily overtax a small research agency. 

high
 

WARD Activities
 

WARD will assist in building INIA's capacity 
to conduct
applied cropping systems research 
through selected research
activities in the targeted watershed, well-planned short and longterm 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, waterharvesting, drip irrigation, and cultural practices (e.g.

- crop mix) under irrigated conditions.
 

" Cropping Systems -
A variety of cropping systems topics

should be 
included in research. On rainfed rcropping
systems, methods as
such contour tilling, hedgerow

agroforestry, stripcropping, and terracing can 
have a
major Jiipact on preventing soil 
loss 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 &oil 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.
 

The rationale for investing project resources in cropping
 
systems is the forge 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-Frn Resoarch
 

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.
 

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 perspective 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 researchers 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-farm 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.
 

Constraints
 

On-farm research methodology is not a panacea. It is a tool
 
or approach 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 skills in research planning,

experimental design and field layout, analysis of socio-economic
 
constraints and opportunities, and in'orporating 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 the full participation of research and
 
extension personnel.
 

The first farm-level activiti's should team technical
 
assistance, INIA researchers, and extension personnel in testing
 
adaptive technology that INIA has ready. Areas 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 research
 
methodology will not be restricted to irrigated fields, but
 
emphasis will be placed on activities in the targeted watershed in
 
order to take concentrntn project activities and take advantage of
 
other work in the same area ( e.g. - socio-economic surveys).
 

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.
 

There are three main 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 time 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 extension
 
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 methods training, and training
 
for extension personnel who will be seconded 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. Monitoring and Evaluation
 

Cape Verde 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.
 

Developing a capable monitoring and evaluation program will
 
require designation of personnel, periodic 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 see
 
this component as something necessary, not just a wild idea.
 

WARD 	Activities
 

WARD will develop INIA's capacity to monitor and evaluate
 
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 conservation 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. In 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, comprehensive review 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 soil evolution behind check dams and
 
associated crop yields.
 

e) 	 a socioeconomic 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 baseline study will be preceded by a thorough
 
review, analysis, and reporting on existing socioeconomic
 
literature on agricultural families of Santiago.
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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 e).perience is gained, more sophisticated means
 
of measurement and analysis can be explored. However, initially
 
the methods should remain as simple as possible.
 

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 Management
 

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 focused on
 
relevant agricultural development problems. But resources are and
 
will in the foreseeable future be limited. In order to reach a
 
sustainable level of research programming and budgeting, INIA needs
 
to continue to improve the management of its limited 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 larg3 impact.
 

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;
 

* 
 providing 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.
 

Continued investment 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 transition phase of the new government, where
 
some broad changes are expected to soon be implemented.
 

CS. Varietal Development
 

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 agro-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 project, and target varietal development in concert with

other activities in watershed development.
 

WARD Activities
 

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

• Root and tuber crops
 

" Forage crops
 

* Dryland crops for addressing soil erosion problems
 

AGR - 25
 

http:contin.al


Irrigated horticultual crops
* 


The majority of this work will 
not require extensive project
 

overhead in the form of technical 
assistance since soma of the 

work
 
There
 

is on-going and was fostered 
under previous FCRP activities. 


should be, however, emphasis 
in the target watershed 

*or testing
 
for livestock
combinations 


forage species and crop-shrub-tree 


browse and soil conservation.
 

Continued investment in varietal 
improvement will complement
 

on previous

the project, capitalize
under
activities 


gains under the FCR project, 
and provide material for increasing
 

in Cape Verde. It will also
 
watershed 


of agriculture
the productivity be tested on-farm with
to 

more appropriate technology


provide 

extension and disseminated 

to farmers.
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Table 1 -- Total area for rainfed and irrigated crops - Cape Verde Islands. 

AREA TOTAL AREA CULTIVATED 87/88 Percent 
(HA) (HA) Total 

Island Irr. Rainfed Total Irr. Rainfed Total IR RF 

FOGO 12 5989 6001 12 5730 5742 2.00 96 

sAO 
NICOLAU 9 191 200 69 1806 1875 77 94 

SAO 
Ant&o 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 3.366 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 ibO 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 

SAO 
VICENTE 314 182 496 60 91 151 19 50 

SAL 3 242 245 2 215 217 96 89 

TOTAL: 2907 37131 40038 I 2222 36301 1 38523 76 98 

Source: 	 Agricultural Reconnaissance Survey, MDRP, GEP, Statistics Division
 
Government of Cape Verde, 1988 (Jan. 1990)
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Tabl 2 -Average Y l r 1987-1989.frRaJfed C ros, 

Ls'land 

K)853 

1 I AU 

1987 

731 

cow 

1988 

297 

269 

1989 

260 

265 

L BEANS 

1987 1 1988 

334 1941 

150 178 

1989) 

1411 

70 

CrNG BEANS 

198" I1988' 

6001 2381 

385 

1989 I 
81 

146 

SAO 
Ant~o 

S"TAM 
Praia 
Santa Cnz 
Tarraf1 
S Catarkna 

ERAVA 

MAD 

93 

672 
557 
651 
820 
646 

1050 

382 

112 

635 
519 
693 
722 
549 

933 

444 

532 

175 
102 
212 
168 
173 

911 

200 

327 
273 
400 
400 
350 

444 

128 

423 
420 
317 
661 
372 

132 

.. 

0 

31 
12 
57 
0 

29 

108 

0 

500 

61 . 

. 

0 

13 
0 
9 
0 

4.42 

• 

VE= 
sAo I 286 250 00.. 

SAO . . . . . .. 

SI 
AV~E 
ALL IIANDS 608 482 273 

- II 

Souce: MDRP, GEP, Statistics D 
Goverment of Cape Verde 

299 310 I 

is in 
Qkugust 1990) 

53 571 I 203 13 
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Table 3 - INA Research Staff 

INA Staff - 1990 

Spec ia1izatin Name P rogran Degree Equ ia ]n t 

Agronomy C. Silva Ra infed Agric. 
Agro my H.L. Lina Pest Managaent ** 
Hydtv7ogy A. Sabio Water Harvesting Masters 
Plant Bredig H .I. Andrade Tuber Cras Ph-D. (retain 1992) 
Horticulture J. Levy Vegetable Craps Ph.D. (retun 1992) 
Agronany N. S ilva Food Logunes ** 
Agronomy JM. Barbosa Banana, Sugar Cane ** 
Plant Pathiokgy AM. Lina PestManagament Bachelors 
Agronany F. Fortes PestManaganent Bachelors 
Agronony J. M. Brito PestManaganent Bachelors 
Agranany F. Delgado PestManagnent Rachelors 
Soils J-S. Brito Soil Stxies Ph). 
Soils I. Baptista Soil Stud es Bachelors 
Agron ny R. knores Soil Stud ies **
 
Agroclainlogy L. A]us Soi1)qateor/PIan ts Ph). (in trarig)
 
Botany I. Ganes Herbarin **
 
Range Scie MT Vera-Cruz Pastre/Forage Masters
 
SOc kqby E. Coutinho Soc ia 1Stud is **
 
Agronan y 0. Cruz Train ig Center **
 
Tra n ing G. Silva Training center **
 
Doctnentatks, I. Fernandez Docnment Center Bache lors
 

Ten Jca 1 Staff 

Agroc 1inatD ogy oeven AG iM Er Masters (2) 
Hydra oy cmi 
Manutation three 
Soils lab one 
Rainfed Agr one 
Seed Productkn one Coffee 
Doam entat ion one 
Botany on~e 
Canputers one 
Pest Managenent one Grasdwpper/locust 

Indicate a degree other than a U.S. ua.elty .offerod lachetors. 
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Hall, R.A. Meserve, R. Patrick,Ackeimann, W.C., DJ. A lee, J. Amorodho, Y.Y. Hames,W .,. 
and PM. an ith. 1978. Scientif : and tdmoorg cal onskderations in water resources 
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ANNEX D.2.
 

TECHNICAL ANALYSIS
 

OF
 

SOIL AND WATER CONSERVATION
 

This annex analyses soil and water conservation activities
 
proposed for Cape Verde's Watershed and Applied Research
 

It is based on information contained
Development Project (WARD). 

in the Project Identification Document (PID), the final
 
evaluations 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
 
It contains three principal sections: a discussion
officials. 


a review and analysis
of soil and water resources in Cape Verde; 

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 RESOURCES OF CAPE VERDE
 

General landscape
 

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 conservation
 
activities in Ribiera Seca watershed on Santiago Island 20 km
 

north of Praia, Cape Verde's capital. As 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 temperatures, 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 levels 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
 

Much of this
communication, Junto dos Recoursos Hidricos (JRH)). 

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 steep, often about 70
 
percent. Colluvial material from these slopes often collects in
 

lowland drainages, providing a transition zone 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
 

This forces low flows along the channel border where
profile. 

they undercut banks, leading to their eventual collapse and
 
adding new bed material to the stream.
 

Santiago Island's soil resources reflect its geology and
 
climate. Upland basalt weathers rapidly into shallow
 

their principle constraints to exploitation are
Inceptisols; 

shallow depth, aridity, infertility and high soil crodibility.
 
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 and 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 continuoing until October; rainfall during
 
July and November is negligible. Submarginal rainfall for
 

for maize it is below 300
phaseolus beans is below 250 mm/a; 

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 sloping 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-
ecological zones 

Altitude 
(m) 

Mean annual 
precip, (mm) 

Maize yield 
(kg/ha/a) 

Arid 
Semi-arid 
Sum-humid 
Humid 

0 to 50 
50 to 350 
350 to 600 

>600 

<150 
150 to 300 
300 to 600 

>600 

250 
300 
375 

Groindwater and irrigation
 

Irrigation of fluvial terraces removes much of the risk
 
associated 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 diminishqs 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 '-iinfall
 
recharge and aquifer hydraulic conductivity. Tidal, rcrospheric,
 
and rainfall fluctuations, together with dispersion, create a
 
transition zone along the fresh/salt-water interface. Excessive
 
borewell development risks upconing saline water frcm this fringe
 
(Todd, 1980). Typical well depths exploiting coaotel aquifers
 
are 15 m (personal communication, JRH). Ease of development as
 
well as 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 visits to wells occur 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 out 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. In
 
general, most potentiall irrigable lands appear to be developed
 
for irrigation.
 

Soi eroion
 

Resource trends in Santiago Island reflect both the
 
recurrence of extensive 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 some
 
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 runoff; galleries may indicate
 
either tunnels designed to intercept fresh groundwater or
 
developed springs. Observation shows that the bulk of Santiago
 
Island is under cultivation. Rainfed agriculture occupies much
 
of the semi-arid and sub-humid land lying between 50 and 600
 
meters altitude; it also occupies portions of marginally
 
suitabln arid and humid lands. Soil erosion is concentrated on
 
sloping lands, the majority of the island's surface. Present
 
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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RESOURCE CONSERVATION
 

Soil and water conservation: 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, where trials have identified several
 
species adapted to the country's harsh conditions. Many of Cape
 

Verde's large sediment retention structures were originally
 
These appear
contrived to save irrigated land from flood damage. 


to have stabilized many channels and undoubtedly have rescued
 
many high-value fields that would otb":-wise have been lost.
 

Nonetheless, soil erojion continues at rates which preclude
 
The fact that soil erosion remains a
sustainable agriculture. 


dominant r[i.k 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
 
contour
concentrate and store runoff to enhance tree survival), 


ditches (called furrows), dry-masonry rock walls, check dams-and
 
gully plugs (drop-inlet spillways), sediment retention dams,
 
groins and walls to control streamflow, wells, and ancillary
 
works such as canals, reservoirs and tanks. Although the
 
relative efficiency of these systris was not measured, lable 4.2
 
below gives an indication of the effectiveness of rimilar works
 
on steeply sloping lands in other countries.
 

Of the measured soil losses given in the table, tiose 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 severe runoff and erosion at about ten-year
 

The table
intervals; tropical storms occur every year or two. 

shows soil 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
 

Measured Soil Losses
 

(See Page SWC 35)
 

Sources: see references cited.
 

Hydraulic structures. 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 sediment retained. In either case, experience in Cape
 
Verde and elsewhere 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, undercutting 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 occasional 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 L 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 comput.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 the 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. In 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 effective 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. 
 Paskett (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 aj sands, gravels and
 
cobbles. Their water storage capacity then becomes 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 uieters 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 230 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 dispersion and 3welling of clay particles
 
and microbial clogging of soil 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 (Fit:-l, 1986).
 

The arable quality of accumul.tod sediment is defined by its
 
physical and chemical characteristics. Sediment texture relates
 
closely to reservoir trap efficiency, itself a function of
 
available storage volume and its ratio to inflow volume (see
 
Churchill or Bruno 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 mnny 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 td
 

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
 
demonstratpn that these specifications require a 30-year return
 
interval e..gineering design flood. Because atreamflow 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 rnly on point source design storm
 
frequency-depth-duratio-ts computed for Praia (Montoiro, 1988) and
 

S. Jorge dos Orgaos (Fa ires, 1987). These studies should be
 
reviewed, updated and recomputed on a regional rather than a
 

point source basis. Early structures used neither spillway
 
some of them collapsed due to
contractions nor stilling basins; 


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 sediment retention device:
SoellsJ/. 

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 retain
 
sediment is related to trap efficiency. This is a function of
 
the ratio of storage volume (itself a function of wall height and
 
hillslope) to runoff volume and wall impermeability. 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 permeable
 
and requires backfill to totally rettin runoff. With such rock,
 
eroded colloi.dal particles, organic matter, and soil fines
 
generally wash through the structure.
 

There is some concern that stone wall construction might
 
aggravate soil erosion between walls. This is because stones on
 
the soil 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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Economic'ffectiveness of soil and water con _k~xx_ . The
 
economic effr 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
 
consequences is 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 generally does not. At question here is
 
whether or not sediment retention was necessary to create
 
conditions in which other less costly, more efficient methods
 
could achieve success. WARD also needs 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 structures. It provides aggregate values of tools,
 
labor, materials, and equipment useago, and shows that costs
 
range from 1500S00 to 2500500 escudos/m3. Typical drop spillways
 
employ about 40 m3 of material; large retention structures
 
require 100 to 140 m3.
 

Table 4.3
 

Cost of Structures (oscudo/IM3)
 

Structure typo Cost 

Masonry 
Dry masonry 

Gabion ] 

2000 to 2500 
1500 to 20r0 
1800 to 23U0 

Source: Peraonal communicatlon, D;CAF R 

A preceding paragraph computid the volume of water stored by
 
a typical sediment retention dam. Using a construction cost of
 
2300 escudos/m3 of gabion masonry and asauming 140 M3 of gabions
 
required to create a structure 40 motors wide, total structure
 
costs in 322,000 escudos or $4181.82. Total available water
 
storage, based on 9 m3/unit width, is 360 mi. Adjusted for
 
abstraction efficiency, this reduces to a unit cont of water of
 
$348.48/m3; prorated over a 20 year structural design life, this
 
becomes $17.42/m3. This comparen to an unsubsidized cost of
 
water in Prain equal to $3.00/m).
 

Chapter III gives an nconomic analysis of watershed
 

SWC - 11 



We need to bear in mind
development methods proposed for WARD. 

that although depreciated cash-flow analyses give the comparative
 

,4orth of different alternatives, other considerations are also
 

In Cape Verde the physical scarcity of irrigable and
important. 

to national


high quality rainfed agricultural land is impoi.tant 


Also, upland maize and bean production has tremendous
survival. 

cultural importance to Cape Verdians.
 

The economic impact of soil conservation technologies 
has
 

Table 4.4 gives the framework
not been computed for Cape Verde. 


for analyzing tho impacts of soil conservation on a with and
 

without basis.
 

Table 4.4
 

Economic Analysis of Soil conservation Technologiea
 

Impact
 

Costs of ccnservation
of erosion 


Decrease inSeed 
proportion to landFertilizer 

taken out of
Manure 

production.
Labor 


Fertilizing
 
Cultivat ion
 
Harvest Decrease in Increase in propor

tion to producproportion to 

productivity loss. tivity increase.
 

to " 
 and decrease
Revenues 

It in proportion to
Harvest 


land taken out of
 
product ion.
 

Source: Magrath, W. 1989.
 

q-QQf _rtiLL±22LIZ. The socio-Lconomic perception
 

low. The
of soil conservation in Cape Verda appears to be 

structural undertakings causes
practice of relying on msuiva 

rock masonry to be confused with soil conservation. The scale of 

the methods employed gives farners the imprenion that soil 
.vilablo means. During theconservation exceods thair 


preparation of this paper we obatirvod few if any farmers actually
 

amploying structural noil conriinrvaticn mothodn on thair own land. 
An additional 10 percent
Farmers do approciIto trees, howrver. 


seedling production is qnerated by each project nursery for free
 
a peopledistribution. Table 4.5 summarizes the key elements of 
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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 unrelated to upland farming.
 

Table 4.5
 

Approachos to Land Husbandry
 

New approach
Old or conventional approach] 


Soil conservation defined as 

prevention or reduction of 

soil erosion or volume of soil 

lost. 


Clearly identifiable signs of 

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. 


Identification of applicable 

conservation techniques, vith 

the emphasis on agricultural 

engineering structures such as 

systems of graded banks or 

terraces and down-slope drains 

with drop structures or check-

dams: a) design of layout 

(farm planning), b) design of 

spacity and capacity. 


(CortTnued next page) 

lil conservation defined as
 
the design and application of
 
land-use systems that preserve
 
or enhance soil fertility and
 
are at the same time attrac
tive to the user.
 

The emphasni changes in three
 
wayn: a) from soil 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 wrongly
 
used) : c) from the lana being
 

first Lo the farmer being
 
first (higher incomu, hiihnr
 
social status, lowei onLrgy
 
requirements, etc.
 

The project desiya is there
tore: a) data collection and
 
survey (physical, social,
 
ecunomic); b) identification
 
of alternative land use,
 
modification of existing use,
 
or design of new use (for each
 
land unit); c) discussion
 
with community farmers; and d)
 
implementation in partnership
 
with the community.
 

SWC - 13
 



Table 4.5 (cont)
 

old or conventional approach New approach
 

implementation 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.
 

Developedfrom: 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 conserved if its rate of formation
 
equals or exceeds its rate of loss. The relationship between
 
soil 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 soil formation rate. Lal (1988) also provides an
 
equation for computing soil loss rate.
 

Table 4.6
 

Soil Loss Tolarancos (t/ha/a)
 

Soil rooting depth Soil loss tolerance
 
(cm) Renewable soil Non-renewable soil
 

0 - 25 2.2 2.2
 
25 - 53 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 steep slopes often 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 unmeasured,
 
probably mitigate against sustainable upland agriculture despite
 
Cape Verde's soil conservation program. Observation confirms
 
this rate of soil loss: areas in which soil loss exceeds
 
80t/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 beyond 25 percent.
 

Table 4.7
 

Slope-related Effectiveness of Contouring
 

Land slope Effectiveness
 

(percent) (percent)
 

1to 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, Wischmeier, W. 1978.
 

Water ,jIyvQandconsprvation. 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 soil conservation
 
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
 
This requires that well fields be carefully managed, that
water. 


pumping rates remain low, and that pump operation be coordinated
 

between pumps.
 

These same constrair.ts 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. Permeabln
 

basalt axtends from the basin mouth to about 6.5 km inland from
 
the sea.
 

The alluvial aquifer in Ribeira Seca is currently exploited
 

to 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 ucers.
 

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 reaches 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 soil and water
 
It helps avoid errors associated with
conservation activities. 


introducing untested technologies to farmers unable to afford
 
It also provides important information to
high levels of risk. 


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 Mannaeits, 1985, 1986a and 1986b). 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 tho flow in the channel
 

approaching it. If the approach channel is so steep that flow at
 

normal depth is oupercritical, 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 upstream.
 

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.
 

R~search needs by WARD include a rapid, comprehensive review
of the effectiveness 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 soil 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.
 

Training
 
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. 
Becauso of departures, the number of individuals who
successfully cmpleted university training exceeds the number now
employed by gc',ornment. 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,


however.
 

Little on-the-job training in soil and water conservation
 appears to have occurred during the life of the previous project:

watershed management plans and soil surveys are authored by
contractor personnel; rainfall analyses are by Agrhymet and
other foreign collaborators. Analyses related 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 SOIL AND WATER CONSERVATION ACTIVITIES
 

Obiectives and strateQy
 

WARD seeks 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 methods 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 employment, 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 4.0
 

Soil conservation implemented on Santiago Island
 

Area protected
 
Conservation method (percent)
 

Unprotected land 66
 
Terraced 
 8
 

12
 
Drop inlet structures 6
 
Afforestation 


Stone walls 


27
 
Land with at least one of the 34
 

foregoing treatments
 

Source: Ministerio do Desenvolv mento 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 concentrate 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 secure access to land (see social
 
soundness analysis, Annex 4.3). Such farmers are usually better
 
able than individuals with insecure land tenure to accept the
 
risks associated with improved farming methods.
 

Assuming 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 soil conservation
 
treatment, only a fraction of this land is suitable for cropland;
 
the remainder is better occupied by forest and rangeland.
 

Table 4.9
 

Estimated Soil Conservation Areas in R. Seca
 

Area protected
 
Conservation method (hectares)
 

Unprotected 4884
 
Terraced 592
 
Stone walls 888
 
Drop inlet structures 444
 
Afforestation 1998
 

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

Land use nlannngndiIJnZgr eign. Land use planning 
seeks to optimize land use in ways that match crop requirements 
to mite characteristics, constraints and risks. Its objective is 
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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
 
Examples of
production patterns that offer sustained returns. 


land husbandry methods that increai;e yields and promote soil
 

conservation include planting to c,timal densities using quality
 
stripcropping,
seed, implementing hedgerow farming methods or 


conserving soil moisture with mulch, and improving soil organic
 

matter with plant residues.
 

Integrated design has the objective of making sure the
 

corponent systems of a watershed come together in a cohesive,
 

harmonious, sociologically sound way. It seeks to avoid
 
favoring
developing one resource at the expense of another, or 


An example of design
one farmer group while ignoring another. 

that is not integrated is irrigation development in which lowland
 

farmer groups receive benefits, but rainfed farmers do not.
 

WARD, as one of its first activities, will perform a rapid
 

reconnaissance-level survey of Ribeira Seca watershed. Its
 

objective is to gather the essential information necessary to
 

understand existing land use patterns, identify physical and
 

socio-economic constraints to land and water use, 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 ectivity, it will receive short-term
 
technical assistance in watershed planning and socio-oconomic
 
investigations from WARD. Its dominant method will be
 

reconnaissance-level landscape, agronomic, rangL, forestry, and
 

sociological surveys. INIA in collaboration with DGCSAFER, USAID
 

and its contractors will author and publish the survey's final
 
its due date is 3.5 months after project inception.
report; 


Baseline data analys2e. The preceding section describes
 

rapid reconnaissance-level collection of information necessary to
 

the operational planning of WARD's soil and water conservation
 
activities: deciding the type, location and timing of specific
 
undertakings. Before this can occur, these data require
 
analyses. Complex soils information noids expression in ways
 

that can be understood by laymen and be related to plant
 
productive capacity. Design of hydraulic structures requires
 

regional frequency-depth-duration analysis of design storm
 
WARD will provide
rainfall (nee Watkins and Fiddes, 1984). 


short-term technical assistance in performing these analyses for
 

Ribeira Seca watershed; thereafter DGSCFER and INIA will
 

SWC - 20
 



--

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 requir !dto 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.
 

Operational Dlannin . 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 use: 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 those agencies. Some
 
-ctivities such as large engineering structures will be unable to
 
proceed before the necessary engineering design data are
 

other
collected, analyzed, and published in usoable form; 

activities such as agricultural extension and tree planting 

those activities that pose little risk to life 
or
 
infrastructure -- can proceed on the 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.
 

On-farm soil and water conservation activities. 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 revenues. Major
 
constraints to faLm production in Cape Verde are inadequate soil
 
moisture reserves and low inherent soil fertility. Inadequate
 
soil moisture reserves relate principally to internal drainage,
 
itself related 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
 
Verdean conditions in which soil losses exceed 80 t/ha/a, eight

fold productivity increases would be required simply to maintain
 
soil carbon. This level of increase is virtually impossible
 
given Cape Verde's climate and geography. Project activities can
 
reduce soil erosion and concomitant soil carbon losses, however.
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On-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 season.
 

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 night
 
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 agroforostry
 
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 soil 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 /e 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-oxtensionists to train farmers
 
in their use. The project 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 stag. 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 methodology.
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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 Zine tune its
 
extension message. Research plays a key role in on-farm soil and
 
water conservation by identifying the biomass production
 
necessary to achieve target soil loss rates. Soil and water
 
conservation 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 improvn crop production
 
within target soil loss constraints.
 

Off-farm soil and water conservation. 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 i.vailability, itself related to climate, and to edaphic

constraints, particularly those related to soil erosion. Table
 
4.2 gives the relative effectiveness 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 Verde
 
that predates independence. They are particularly valued because
 
of the workfront labor tney provide and, in some cases, their
 
effectiveness in diverting irrigation water and controlling

channels. As described in preceding text, the effectiveness of
 
many of these methods is questionable. In terms of the
 
historical evolution of soil conservation in Cape Verde, however,
 
it is probably prudent for WARD to continua with some of these
 
methods for the time being, but on a diminishing basis. WARD
 
also needs to view their maintenance and eventual replacement.

The chain effect of an upstream chock-dam failure is speculative
 
on structures of this scale. Experience in Algeria, Morocco and
 
Haiti demonstrate* 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, gully plugs and torrent control structures should be
 

Individual
discontinued and allowed to fail without replacement. 

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 l&rqe cross-channel drop-inlet structures such as sediment
 
retention ddms. Structural repair and upgrading will target
 
structures having obvious design inadequacies: lack of
 
contracted spillways, lack of settling basins, lack of wire
 
protection on stepped gabions, etc. Where appropriate, it will
 
also undertake the construction of similar structures given that
 
an Integrated plan and structural design is first drawn up to
 
adequately describes their technical worth and impact (volume of
 
water anu sediment retained, impact on channel hydraulics, impact
 
under failure, etc.). WARD 2. t upgrading and repair of
 
structures throughout Santiago Island.
 

Given the history of st.-uctural :'., and water conservation 

in Cape Verde, WARD will undct" ke l1nited construction of cross
channel structures in non-principal channels. This construction 
will gradually decrease by about 20 percent/a, so that by the end 
of year 5 essentially no such additional structures will be 
built. Excoptcna to this rule after year 5 will be on the basis 

provide an
of demonstrate- need and impact, e.g. to protect or 

irrigation canal or roadway. As before, engineering do';in will
 
dictate any construction.
 

In order to reduce material expenses, WARD will a,,urage
 
local gabion manufacture. A CARITAS Foundation cooperative in
 
Camp Perrin, Haiti woaves gabions on a production basin; in
 
Burkina Faso a similar cooperative in also 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 Verde, building simple weaving frares, conat-ucting a roofed
 
area to shelter weavers, providing management training, and
 
importing an initial supply of gabion wire. This is an
 
enterprise development undertaking that should be independent of
 
support within 4 years.
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For the purposes of this prz.ject paper, we assume WARD wil.
 
construct 30 drop inlet and 5 maii channel structures in Ribeira
 
Seca. In the remainder of Santiaio Island WARD will also
 
construct an additiona. 300 drop inlet and 20 main channel
 
structures. Those quantities derive from a rudimentary survey of
 
RiLira 3Jca and othQr ter=hed= during the cour= of project
 
paper design. The exact number of works to be constructed
 
depends on watershed planning and engineering design to be
 
conducted during the LOP. Assuming the work normos listed in
 
Table 4.10, these will utilize a total of 2501 person months 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 is virtually zero.
 

Table 4.10
 

Work !ormos
 

Activity Labor requirement (m)/d)
 

Excavation 1.00 
Masonry 
1ry! 1a7 onry 

0.15 
0.35 

Gabion masonry 0.45 
Rock transport 0.50 

Source: PrsonA comnunication, UA1D 

iu i At the time of this 
project paper preparation we do not know the amount of 
potentially irrigabla land that remains undeveloped in Ribuira 
Seca watershed. We assure that spring developments, terracing, 
diversions, and canals will permit irrigation of some of the 
gently sloping land bordering the mainstream channel. 'ine amount 
of this land will become known following completion of land use 

planning and baseline data analyser. Only after that time can
 
WARD davolop the i ce~iary designs and plans for its development.
 

Incresing dry season water supplies depends on dnvoloping
 
runoff stornrjo or tapping into groundwater. Pesarvoir surface 
storaqe, In tha maority tf not totality of cases, is impractical 
due to high nadinar.t accumulation rates and 3xteaslv grouting 
requlrements. In ,:omparinon to surface water, however, 
groundwater offers development opportunity. The majority of 
upstream water supply appoarn to come from developed springs and 
hand-dug wells; pumped wells nre important in the lower 
watershed reacheav. Pumped wall davnlopment, howiver, is limited 
by its potential to introduce salina water to other nearby wells. 
Upconing of underlying saline water could have a serious, 
detrimental impAct on irrigated crop yields. 
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As has boon explained elsewhere in this document, irrigable
 

land is already developed to near its full potential in Ribeira
 

Seca. Additional land brought into irrigated production, because
 

of water supply constraints, would only be irrigated during non
drought years, currently 1 year out of 2 or 3. The amount of
 

water available in the upper watershed can be computed as the
 

specific yield of alluvium stored in teo mainstream channel.
 
use of this water during drought
While occasionally plentiful, 


would conilict with domestic users. The underly.ng, crystalline
 
basalt has no groundwater development potez,tlal (personal
 
communication, JI).
 

Potentially irrlgable land fulfills a complex set of
 
Its slope and soil depth have to be such
selection criteria. 


that terracing or land levelling won't reduce its inherent
 
productivity by exponing subsoil or tedrock. It requires an
 

that can be davLloped sufficiently to meet
upstream water source 

plant and other requiremcnts. Finally, water source and
 

irrigable land have to be connecte& by canals that are 
build and socially feanible to operate
aconoically feasible to 

and maintain. FAd Irrigation and Drainage Paper No. 24 (1977) 
outlines the general deuiqn considerations of small-scale 
irrigation pro~ects.
 

For the purposes of this project paper, we estimate WARD can 

develop up to 9 additional hectares of potentially irrigable land 
We assume that planning and design activitiesin Ribeira Seca. 

will occupy WAVD's first 2 years, and that actual construction 
will not commence until year 3. We further estimate that 9 

hectares of additional irrigated land will require up to 3 
divarsions and up to 10 km of lined canals. Total construction
 
labor based on terracing and retaining wall construction will be
 

about 3975 parson months assuming current work normeas apply.
 

Adaptive research, technical monitoring and evaluation
 
serves to annwer 3 key questions: 1) Are WARD's activities
 
conserving soil? 2) Is the amounv of soL lost within limits
 
defined by soil loss tolerances (are WAPD's activities causing
 
soil losses that excoad rates of soil formation)? and 3) Are 
WARD's activities conserving water? This contrasts with project 

monitoring, the measuring of quantities of work accomplished, 
inputs and tine; and financial monitoring, the accounting of cash 
flow; and socioeconomic monitoring of PM1. 

Soil loss monitoring will use runoff plots similar to those 

used to measure tho soil loss data reporte- in Table 4.2 and 

described by utchlar, Hurphreo and McGreqor (1988). The 
objective of these plots is to reasure the comparative 

loss andeffectiveness of WAPD's activities in reducing soil 
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runoff; not calibrate Universal Soil Loss Equation (USLE)
 
coetficients of soil erodibility, rainrall and runoff factors.
 
Becaus of thip, instrumentation and data collection requirements
 
are considerably reduced from that used in research station
 
activities totally dedicated to this type of nalysis.
 

In conducting these measurements 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 exough to develop downslope rills; runoff storage
 
capacity should equal that computed for a 109-year, 48-hour
 
design storm. Individual parcels will receive different
 
treatrents -- stone walls, hedgerow agroforestry using different
 
hedgerow densities, traditional agriculture, agroforestyy
 
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 effectiveness of its
 
undertakings, WARD will transpose the knovledge gained fron its
 
runoff parcels to Ribeira Seca watershed on the basis of area
 
treated according to different conservation methods. Area
 
treated will be computed on the bas.i of field size of
 
participating farmers. In order to refine its monitoring, WARD
 
will also compare the relative quality of farncr work with that
 
of treatment implemented on the research parcels. Stocking
 
(1988) discusses several methods for assessing vegetative cover
 
and manag;ement effects. This monitoring will gage the
 
effectivene-5 of soil conservation implemented on fields, not
 
entire watersheds.
 

During previous activities INIA installed several paired
 
basin studies. Paired watersheds normally go through 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 exist: correlating a single watershed to rainfall
 
or correlating to a process-oriented model. Unit source
 
watersheds of this type imply that only a singlc crop is grown
 
and that treatment is received on an entire watershed. Because
 
of the time, expense 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 needs to know
 
the amount of soil lost by the entire Riboira Seca watershed.
 
Because of measurement complications, this activity should use
 
one of the standard procoss-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
 
Part of this will occur on rainfed land where
conserve water. 


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 requirerionts 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 The basis of tradition or force of habit.
 

In order to improve water uze, WARD will develop an
 
irrigation computer model designed to match plant and soil
 
requirements (see 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 technologv tra sfer
 

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 schedule, describes training requirements,
 
and provides a typical course structure.
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Table 4.11 

Soil and Water Conservation Training Schedule
 

Typical sourse 
structure: 

Title 
Typical 
participant 

Training 
requirements 

a) duration 
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 
institute 
or confer
ence 

Expert 
workshop 

Researcher, 
senior 
engineer, 

Detailed 
exchange of 
ideas and 

a. 1 or 2 weeks 
b. Anywhcre 

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-
tioners 

theory and 
practice of 

country 
university, 

soil and water thesis 
conservation, work in
other pertinent country. 
subjects. 

Diploma 
study for 

Proven 
practitioner or 

Under-graduate 
training in 

a. BSc 4.5 yrs 
b. Out-of

recruits promising pertinent country 
and recruit subjects: university. 
practi- agronomy, 
tioners forestry, 

soils, civil 
entineering, 
etc. 

In-country 
technical 

Proven 
practitioner: 

Practical 
training at 

a. Series of 1 
month 

training agronomy, design level, courses 
soils, either by b. In-country 
forestry, visiting training 
range, etc. trainers or center 

local staff.
 
(Continued next page)
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Table 4.11 (COnt)
 

Soil and Water Conservationi Traing Schedule
 

Title 
Typical 
participant 

Training 
requirements 

a) duration 
b) place 

Opera-
tional 

Field 
assistant, 

Practical 
training at 

a. Series of 
month 

1 

level training conservation 
assistant, 

construction 
level by local 

courses 
b. In-country 

'xtensionist staff training 
center 

DGCSAFER has expressed a need for one engineer trained to
 

MSc level in dam design and foundations. It alac neods 1
 

additional BSc-level engineer and 4 technician-level individuals.
 
Both DGCSAFER and INIA need training in non-structural soil
 

Short term and
conservation methods, monitoring, and management. 

recurrent technical assistance (TA) will address these subjects
 
during the project.
 

Technology transfer is critical to the success of WARD
 

activities in upland agricultural arena. Technology transfer
 
concentrates on teaching participating farmers the essential
 
skills they require to inprovo management of thoir soil and water
 

resources. 
The topics to be extended are strongly linked both to
 
lessons learned from the preceding watershed development and
 
research projects, and to research sponsored by WARD. The
 
project will fund its technology transfer under RAP in
 
conjunction with DGER.
 

Technical arsistance
 

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 activities, and is described elsewhere in this
 
document. Individual TA assignments will last between 4 and 6
 
weeks. Early during thu life of the project TA will assist INIA
 
and DGCSAFER in conducting rapid reconnaissance surveys of
 
Ribeira Saco, analyzing the data there surveys provide, and
 
developing operational project plans from them. A TA
 
hydrometeorologist 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. These and
 
other TA visits are outlined in Table 4.12 below.
 

Discipline 


Land use planner 


Hydrometeorologist 


Civil/agricultural 

engineer 


Soil erosion 

specialist 


Management systems 


Unspecified 

ST - short term, RST 


Table 4.12
 

Technical assistance
 

Duration* 	 Objective
 

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

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

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

RST 	 Assist INIA to
 
establish runoff
 
plots, collect and
 
analyze data, and
 
publish results.
 

ST 	 Assist INIA and
 
DGCSAFER develop
 
efficient
 
management systems
 
that reduce
 
overhead.
 

ST To be defined
 

- recurr:nt short term
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Sustainability and feasibility of WARD
 

Research throughout much of the world has demonstrated the
 
effectiveness of agronomic methods 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 is complementary to proper
 
land use; it is ineffective when applied in isolation or
 
exclusive of the kinds of management that a land use ethic
 
implies. WARD seeks to address this gap by inculcating sodl and
 
water conservation in the guise of a program that improves soil
 
productivity, thereby gaining a means of acceptance within
 
participating farmers. Its technical 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 Cape Vorde's population,
 
WARD will succeed. If WARD fails, however, serious thought needs
 
to be given to the reasonableness of continueing investment to
 
this sector. Other more serious problems, of which soil erosion
 
may only be a manifestation or symptom, may be at cause.
 

ructurs. Among other things, WARD's objectives are to
 
conserve soil and water. While both these subjects are
 
environmentally bcnign, there is considerable environmental risk
 
posed by large, mlin-channel structures. While thin risk can be
 
minimal if engineering 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 there could be a chain effect
 
in which the failure of one could effect the failure of the
 
others. The risk of dam breach varies according to age of the
 
structure, its design, and the occuronce and magnitude of random
 
floods. Although a cross-channel structure rapidly fills with
 
sediment, it initially operates as a reservoir. Assuming a
 
reservoir filled with water fails, the effect of a breach would
 
vary according to whether it was sudden or slow, and to the
 
amount of water contained in the reservoir. The worst-case
 
scenario is of a sudden breach of a filled 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
 
downstream irrigation conveyances and roadways. The likelihood
 
of such a failure is expressed by DGCSAFER's auructural design
 
specifications, notably 20-year design life with 50 percent
 
acceptable failure 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 structures, probably causing their
 
failure. 
 It would likely deposit large volumes of sediment over
 
irrigated fluvial terraces, forcing their abandonment.
 

The worst of all possibie 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 
the flood wave
 
advanced downstream. It would probably require the sudden
 
failure of a reservoir occurring conjointly with overturning of a
 
sediment retention dam. Such an event would probably mean the
 
end of irrigated agriculture wherever 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 possibly energy dissipators at the dam foot.
 
Ideally, the water discharged by those devices should be sub
critical when it reenters the 
stream channel.
 

As these structures age their failure risk will increase.
 
This is primarily because of settling and shifting of rock within
 
gabions, wire failure, the effect of falling rocks on exposed

gabions, corrosion and other causes. The quality of rock used to
 
fill gabions in Cape Verde is about midway between good and poor:

excellent rock is blocky and hand-placed within gabions; pocr

rock is randomly placed round cobbles.
 

fl . The project proposes contour
 
agriculture on sloping land, 
some of which is steep. WARD will
 
attempt to influence the mix of land uses -- agriculture,
 
forestry, rangeland -- in ways that minimize erosion to within
 
acceptable soil-loss tolerances. Initially, this will be by

evaluating the effects of ground cover using SCUAF's hedgerow

agroforestry soil 
loss model, or some other equally acceptable

method. Eventually, runoff plot data will be available to
 
further guide WARD's efforts.
 

Because WARD will implement techniques such as hedgerow
 
agroforestry, stripcropping using agro-sylvo-pastoral species,

and contour tillage, local concentrations of runoff may occur.
 
These concentrations could lead to 
rills and gully 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 ientions. Beyond
 
that limit, rangeland and forestry are more appropriate land uses
 
than cropping.
 

Grounwter. 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 well recoveries
 
are slow. In several vells we observed well inflow limited to
 
seepage along the contact zone between impermeable basalt and
 
overlying channel alluvium; well recovery required 12 hours to
 
raise groundwater levels 0.6 meter.
 

Reforestation efforts in Cape Verde rely extensively on
 
mesquite. Mesquite is beginning to invade channel bottoms and
 
could threaten water supplies during drought. WARD should
 
monitor river bed vegetation and evaluate its effect on water
 
supply. If a serious threat becomes obvious, then WARD may have
 
to control phreatophyto 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 the 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
 

stabilization 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 regularly included as
 

project activities, it was in the 1988 WDP Project Paper
 

Amendment that tree planting was prioritized. By planting 3.5
 

million trees during the LOP, the project hoped to stabilize
 

hills~opes thus protecting new engineering works in stream
 

channels from excessive runoff and soil erosion.
 

Although substantial numbers of trees havo been planted as
 

part of GOCV and USAID efforts in soil 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 productivity
 
throughout Santiago will continue to depend on effective soil and
 

water conservation measures. For this reason, this design team
 

will give careful consideration to forestry, agroforestry, and
 

management of sylvo-pastoral areas when developing the WARD
 

implementation plan.
 

The following analysis will briefly review GOCV and USAID
 

orientations and accomplishments to data in forestry and related
 

disciplines. Work being done wan evaluated for technical merit,
 

the capacity and use of human resources, monitoring and planning,
 
General and specific conclusions were
and technology transfer. 


reached that will help guide WARD's areas and modes of
 

implementation. Since one of WARD's objectives is continued
 

assistance to DGCSAFER in soil and water conservation, past
 

activities are identified that have proven to be valuable but
 

will require further support. Determinations will also be made
 

new activities that will become part of WARD's implementation
on 

plan. Technical, financial, and institutional resources needed
 

to implement priority activities will be defined.
 

II.TECHNICAL KETHODOLOGIES
 

A. Findings 

Forestry Goals and Prioritli
 

After earlier efforts in Cape Verde to conserve soil and
 

water primarily through structural improvements using rock and
 

masonry, there has been a recognition of a parallel need to
 

stabilize eroding slopes through vegetation management.
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Vegetative 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 vegetative cover on slopes to reduce soil erosion and
 

increase water infiltration.
 

An additional objective of tree plantinq, particularily for
 
the Directorate for Forestry Services (DSF), has been fuelwood
 

production. Over 80% of the population of Cape Verde 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, fuelwood production will continue
 
to fall significantly short of demand. Lacking a ready fuel
 
source, rural populations resort to removing woody vegetation
 
from steep slopes or burning crop residues. Both of these
 
questionable activities are key contributors to soil erosion and
 
the loss of soil fertility.
 

To date, tree planting has not resulted in fuelwood self
sufficiency but the trend appears to be greater balance in
 
production versus consumption. Despite some pessimistic
 
estimates, there seems to be 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 permits are also reasonably priced.
 

A criticism of forestry work on Santiago has been the
 
limited diversity of tree species being used. Initially, tree
 
planting centerud on two species, JQ212J JU iiLorA and
 
EaJ i=Qnia arultal, the former valued for the quality and
 
quantity of its fuelwood and the latter for forage production.
 
However, the risks inherent to monocultures has made
 
diversification advisable. Ar;- ha Q Lgiag , an Australian
 
native i.ntroduced fairly recently, has proven well adapted in
 
most climatic 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 still account for over 85% of trees planted.
 
The FAO/Belgium Forestry Project produces seedlings of greater
 
species varinty but still plants substantially more J'QgQV12 than
 

any other species. Insufficient effort has beon made to 1ientify
 
and promote other species which may also possess desirable
 
qualities and produce valuable energy and non-energy products.
 
Table D.3.1 illuMtrates the relative importance of species
 
produced for afforestation work in the USAID pro)ecL watersheds.
 

The WDP used a simple iystem to match species to site.
 
Generally soasides are planted with Atri.pvx, arid zonns with Q
 

iiMi Ta, and cultivated areas with _IQ1QnuU e. There are
 
large monoculture plantations, primarily of EJLZQ, which
 
increases the risks of disease or insect attack. Proven or
 

3
 



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

SPECIES TOTAL 
 PERCENT
 

Acacia albida 8394 1 

A. bivenosa 9410 1 

A. cyanophylla 
A. holosericea 

31085 
325572 

4 
40 

A. molisuima 970 <1 

Atriplox spp. 
Azadlrachta indica 

2000 
8019 

<1 
1 

Casuarina app. 
Eucalyptus ..pp. 
Melia azadirachta 

5681 
4482 
13034 

1 
1 
2 

Leucaena app. 13146 2 

ParklnuonLa aculeata 41515 5 

Prosopis juliflora 
P. cinoraria 

302781 
363 

37 
<1 

Senbanla grandiflora 
Tamrindus indica 

350 
6753 1 

Ziziphus r.ur-itiana 
Other 

7244 
27526 

1 
3 

(Source: Waterhed Development Project Final Report, 1990) 

/trjjt
prosumod hortconins exist for each of these species. 


provides adnquate ground cover in saline environments but does
 

nct produce any other benefits such as forage. inAQzQt2&
15 

the tree most readily accepted for agroforestry, pousibly because 

of its an! crown diameter (WDP, 1990). Information is scanty 

however on whether this species improves soil fertility. It also 

lacks secondary products such an fruits or fodder that would 

increase benefits to farrern.
 

is the cause of much debateThe widespread planting of iQL 21 
among those supporting forestry work in Cape Virdo. In some 
parts of the world, 'rQDQpiU is conaidered a weed that forms 
impenetrable thickets, difficult to eradicate or manage. This is
 

felt to constrain tho germination and growth of grasses for 
grazing livestock. To (late, there is little visual evidence that 

this is occurring on Santiago. Older plantations are still open 

with only limited natural seding or sprouting from adventitious 

root buds.
 

It in also hold that 1)za2:Iij2 comptn with crops for scarce 
groundwater. Although Qj[QVjQI2 does explut. deep groundwater 
with its impresuive taproot, its leaf forr .nkrctnts fairly low 

There is need for some research in
evapotranspiration potential. 

the pro)ect zone to determine the degree to which this or other
 

tree species deplete ground water resources on Santiago. It does
 

seen logical that, given the low value of fuelwood compared to 
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water, fuelwood trees such as Er2DiJ shoulA 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 clcmc attcntion to tret phenotype. - ed collectors
 
would he inclined to harvest from those trees that are easiest 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 DSF. WARD
 
should promote a collaborative effort with FAP to collect and
 
store tree sed from preferred species and phenotypes.
 

The DSF operates its principle tree nursery at thu Achada 
Sao Felipe facility. The v;DP has also established smaller 
nurseries in each of the project watersheds. These were 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 per year of perhaps 10 different species. 

Tree planting at fairly high densities has been concentrated
 
in areas not suitable for cropping such as seasides, ridges, and
 
arid zones. In the steepest areas, caldeiras (crescent-shaped
 
microcatchments) are dug along contour lines; caldeiras are
 
offset in the vertical direction to better trap runoff. On
 
moderate slope, contour furrows are used instead of caldairas.
 
Trees are planted in pro-dug holes after the first substantial
 
rain of tnea summair. When feasible, plantations are protected
 
from animals by guards 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 simply by insufficient rainfall after planting.
 
In the sometimes harsh environments that are targeted for
 
afforestation, seedling survival is never assured. In other
 
instancLu, a particular species is not suited to the site 
selected for tree planting. For example, VrQz9_Jn and 
ErkinuQfli have had high mortality in seaside plantations. 
Various species or ltr1&pJ.DX, a salt tolerant s;irub, have had much 
greater survival rats.
 

Most trees planted by WDP are still quite young and are not
 
yet ready for htirvest or exploitation. Thus, the final stop in
 
the fuelwood cycle has not bon officially implemented. The
 
FAO/Belgium Forestry Project is supporting the formulation of
 
harvest plans for other parts of Santiago and on Maio Island.
 

http:ltr1&pJ.DX


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 naturirg
 
plantations in WARD watersheds. There are strong reasons for
 
short rotation harvests. I Qpjj 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 trees. The harvest system being developed by
 
FAO/Belgium could be modified or adopted in its present form for
 
WARD watersheds. However, it is recommended that socio-economic
 
and land &nd tree tenure studies first be carried out to define
 
harvest and marketing systems that are socially, as well as
 
technically, sound and sustainable.
 

Agroforestrv and Fruit Production
 

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 livestock and wood biomass for fuel (Young, 1987).
 
However, only limited progress has been made in stabilizing
 
cultivated lands through agroforestry.
 

There are USAID project sites whore trees have been
 
successfully integrated with D (contour furrows) or
 
a (contour rock walls). While farmers sometimes accept and
 
appreciate tree planting in their fio]ds, 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 soil and
 
water conservation, the DSF should make rainfed croplands the
 
target of a deternined agroforestry effort by developing and
 
promoting more intensive, effective systems.
 

Fruit production for export and domestic consumption is
 
among the more lucrativG agricultural activities on Santiago. As
 
an example, btnana exports easily account for the greatest
 
foreign exchange 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
 

6
 



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: M indice, Carica papaya,

Citrus la9inesi, Citrus limoni, Ancrdu oci_ ntl, Persea
 

A, sAii ora spp. (WDP, 199C). These trees are usually
 
planted around dwellings or at the margins of agricultural areas.
 
There appears to be great potential for expanding community-based
 
fruit production and marketing. The interest and market
 
certainly exist. More effort needs to be given to producing
 
fruit tree seedlings and instructing farmers in how to plant and
 
care for them.
 

Shrubs and Grasses
 

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, those activities denude slopes and thus increase
 
rainfall runoff and soiL 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. In project tree plantations there usually is an attempt
 
to exclude livestock for a period of time while seedlings become
 
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
 
aztion is needed, hownver, 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 sot 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 Q virg Un, 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 protectnd 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-


The IFAD Project would create 100
 pastoral management areas. 

hectare enclosures with watering points, herder associations,
 The main

pilot dairy enterprises, and improved veterinary care. 


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
 

a participatory, community-Lbjed approach to
 introduction of 

livestock development.
 

Impact Assessment of Tree Planting
 

a

Most impact assessment is speculative due to the lack of 


Many benefits
comprehensive watershed monitoring program. 


derived from tree planting activities must be estimated 
or
 

Tree plantations are felt
presented in non-quantitative terms. 

to contribute to soil and water conservation in a number 

of ways.
 

Tree canopies impede raindrop impact and decrease downhill 
soil
 

Rain water flowing down tree trunks has
 movement during storms. 

a greater infiltration rate and thus does not contribute 

as much
 

The root systems of trees and
 to erosive stream flow. 

reestablished shrubs and grasses can physically stabilize 

the
 

soil (Pereira, 1989).
 

Data from similar environments in other countries are useful
 

It has been reported in Burundi that woodlands
for comparicon. 

lose about half as much soil to erosion as do bare fallow 

control
 

plots (Guizol, 1982). Approximately the same difference was
 

measured in agroforestry zones in Japan when compared 
to bare
 

However, no empirical data have as
 fallow (Watnaprateep, 1980). 

yet been collected in Cape Verde to support or refute these types
 

of estimates.
 

A undeniable benefit of planted trees is their contribution
 

to fuelwood production in project watersheds. It has been
 

roughly estimated that a ErSWiQija plantation of 5 x 
5 meter
 

spacing yields about 1.25 tons/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
 

This wood is obviously not all available for public
$600,000. 

consumption but these figures illustrate the potential 

value of
 

fuelwood yields.
 

There are numerous other benefits for which quantification
 
Cape Verdeans obtain
would be quite difficult for lack of data. 


forage, fruits, pods, nuts, medicines and other secondary
 
Other benefits even more
products from trees planted by WDP. 


shade for dwellings, tenperature
difficult to quantify include: 

moderation, wind interception, visual aesthetics, habitat 

for
 

Possible negative impacts include
wildlife, and others. 

competition for land and water resources and soil nutrients.
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3. 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 inventory, harvest plans and fuelwood
 
sales, and training. Although their emphasis has been on
 
ProsoQis plantations for fuelwood, they are researching other
 
species and 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 WARD.
 

WDP attempted to complement the work oZ Ib- DSF (and FAO) by
 

integrating forestry with rural engineering to better address the
 

issue of soil and water conservation. However, much of the WDP
 

forestry component evolved 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 geographically separate for the most
 
part.
 

To make an sustained impact in the forestry sector, USAID
 

must once again look for ways to complement the areas of
 

competency in the DSF, while avoiding conflict with FAO efforts.
 

This must 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 management of sylvo-pastoral areas.
 

However, local resources available for these types of
 
activities are currently inadequate. An office is needed in the
 
DSF concerned only with agroforestry activities. One or two
 
foresters should be selected and sent to suitable universities
 
for training in agroforostry principles and techniques and in
 
principles of social forestry. Research is needed to develop
 
workable agroforestry systems and to find tree and shrub species
 
that would be acceptable and valuable to farmers.
 

There also could be significant farmer resistance to
 
intensive agroforestry. Trees are aeen to conflict for limited
 

land resources with cultivation of corn and beans. Given the
 

tenuous financial conditions and small land holdings of rural
 

families, the risks of change would be difficult to accept. But
 

along with proven agroforastry technologies, acceptance and
 

voluntary cooperation by farmers is necessary for an agroforestry
 
program to be successful. WARD, drawing upon the research and
 
extension community, is in a good position to promote
 
agroforestry through field trails, demonstration plots,
 
extension, and training for farmers.
 

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
 
substantiall( to rural economic activity. Obstacles such as poor
 
transport, rrocessing, and storage infrastructure will make
 
expansion r. 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; expending a considerable amount of time and resources
 
and deriving significant family income from the activity (Finan
 
and Belknap, 1984). Livestock (mostly goats) is allowed to graze
 
and browse freely on fallow, uncultivated, or marginal land. It
 
is also common for hillalopes to be cleared of virtually all
 
organic matter to be used later as animal foed. As a result,
 
range condition over much of Santiago is poor which contributes
 
to excessive runoff and soil erosion.
 

A constraint to successful intervention in aylvo-pastoral
 
is the paucity of information available on productivity or
areas 


carrying capacity of Cape Verde's rangelands. Later in this
 
analysis is a sample list of research 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. Finding.
 

Donor Assistance
 

Mentioned earlier in this report, the FAO/Belgium Forestry
 
Project is the primary source of donor support to the DGCSAFER
 
DSF for work on Saitiago and Malo. Initiated in 1978 and
 
currently in its third phase (1989-1993), the project maintains a
 
large ex-patriot 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 well as its technical capabilities in seedling production,
 
plantations, and fuelwood harvest. In additional, the 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 6 engineer-level professionals, 4 mid-level
 
professionals and 8 technicians in forestry and/or natural
 
resource management. The engineer-level staff generally have
 
university degrees 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 their tasks of field supervision and technical
 
oversight. WARD will review staffing needs at these levels and
 
propose training as needed. Many of these techicians 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 need to be upgraded through yearly workshops and technical
 
courses. WDP has conducted a number of such courses and also has
 
sent participants to courses sponsored by the FAO/Belgium
 
Project. The opportunities for in-country technical training
 
appear to be adequate for most of WARD project needs.
 

An important secondary objective of tree planting has been
 
to provide employment to rural populations. According to WDP
 
reports, rural Cape Verdeans contributed over 285,000 person days
 
of labor as paid participants in nursery management, site
 
preparation, seedling transport, and tree planting. This labor
 
force is provided both by normal workfronts and community-based
 
workfronts. Many of these positions are filled by unskilled
 
laborers although nursery managers and g (workcrew
 
foremen) receive some technical training and generally maintain
 
their positions from year to year.
 

Due to a variety of factors, primarily the unsustainability
 
of funding labor with PL 480 proceeds, WARD will gradually
 
diminish the number of person months of labor employed in
 
forestry activities. Within five years, this quantity should
 
reduce from about 12,000 person months to about 6,000 person
 
months per year. This reduction will coincide with the transfer
 
of tree planting responsibility from the project to the DSF of
 
certain regions within project watersheds. As investment in
 
labor declines, now opportunities will develop for use of the
 
proceeds from PL 480 grain sales. These opportunities, which
 
should provide alternate sources of income for rural families,
 
could include 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
 
development programs, it will provide support to RAP in these
 
activities and will contribute further by collecting base-line
 
data and conducting feasibility studies. Two potential sources
 
of TA to support this important element are the PrO 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 Involvemnt
 

The WDP has made efforts to enlist public assistance and
 

support in watershed development activitiea. Through the Rural
 
community-based
Assistance Program (RAP) a limited number of 


forestry activities are being conducted. The RAP manages small
 

community nurseries and distributes seedlings (usually fruit
 
trees) to the rural population for a nominal foe. These trees
 
are usually planted next to dwellings and rarely in locations
 
that would promote soil and water conservation, such as along
 
contours in croplands. The free distribution of plants or seeds
 
for the leguminous, perennial shrub CnA= Ciqn (Congo bean)
 
has been more readily accepted by farmers and this species can be
 
seen growing in moait agricultural areas. Generally however, it
 
must be said that voluntaty tree planting by individuals or
 
community groups is not having a measurable impact on soil and
 
water conservation on Santiago.
 

A key concept in the new government's program is
 
decentralization and private sector involvement in activities
 
once solely controlled by the public sector. Of major potential
 
impact to WARD's long-term success is the GOCV plan to privatize
 
such airviceu as :ivil works and forestry.
 

There is little evidence of private enterprise involvement
 
in forestry activities (excluding sales of fruit and other tree
 
products) in Cape Verde besides soma sales of potted ornamentals
 
in Praia markets and fruit tree seedlings cold below cost by the
 
RAP. The DSF has a monopoly on commorcial fuelwood cutting and
 
sales although a system is ocing considered to contract wood
 
cutting with payment at 1.5 escudos per kilogram. Wood is
 
currently harvested from large government-owned plantationu usiny
 
work front labor and sold at 6 escudos per kilo. The low price
 
of government fuelwood and 4axe of obtaining wood illegally make
 
it unattractive for private Cape Vardeans to be involved in
 

a
fuelwood production for sale. The private sector does hav 

strong involvement in marketing other tree or forest products
 
such as fruits and fodder.
 

5. Constraints and Opportunities
 

While many capable Cape Verdeans work for the DSr and 

complementary departments, there reoains a number of key 
rspecialties in which 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 needs based
 

on specific project alrc.nt=, gap= in DSF rtaff, ±nd training
 

plans of the FAO/Belgium 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 program in natural resource management to be
 

successful and sustainable, a voluntary connitment by the rural
 

populace in essential. Certain W.URD elements, like many USAID
 

activities undertaken in the past, will impact on tho rural
 

populace of Cape Vardo. But the challenqe remainn of how to
 

truly implicate theau supposed beneficiarics in tho conception
 

and .mplenntation of field activities. Both YCHIU tnl IDP were
 

technically-orionted projects with only minor invont~ant in
 

cor-aunity development. WARD follows much the sanm ti .ck.
 

However, there are substantial expectations about farners
 

"cooperating" in field trials of agroforontry and farming
 

systems, testing of new crop vnriotin,, varioun micro
enterprisen, etc. For WAPID to achirv itn goals, great care must 
be taken to provide farmers with =oru than a demonstration, a 
lecture, or a new crop variety. Thoy will need to ba enlisted -is 

partners in the activities WAD p1. 

At odds with the qovernw"ant plan to decentralize DGCSAFER 
responsibilities, is the lack of a strong history of private
 

sector involvement in rorestry-related activities. Potential
 

entrepreneurs will almost certainly be reluctant to accept the
 

risks of starting buainesses which hive no successful local
 

models. A system of cost sharing or incentives may be necessary
 

to encodrage interested entrepreneurs to invest time and financis
 

in such ventures. Examples of small entorprises that the project
 

could promote are: a) contract seedling production, b) contract
 

meedling planting c) contract wood cutting, d) beekeeping for
 

honey, a) commercial fruit and nut production, or f)local
 

manufacture of planting pots or gabions. Tho WARD project will
 

be in th3 perfect position to provide tachn-cal support an Cape
 

Verde moves to decentralize forestry activities.
 

IV.WATEfSHIED PIIAI I1NC 

A. Findings
 

The DSG, with assistance from the WDP and FAO projects,
 

maintains fairly good records of basic data such as numbers and
 
species of seedlings produced and planted. Maps of Santiago
 

indicate location, species, and age of tree plantations. The VDP
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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 aerial photographs. These
 

could be used for structure and forest inventory, estimation of
 

tree cover, planning, and comparison of land condition with older
 
committed to
photogrephq. It has been Leported that FAO is 


financing a now sot of photographs of Santiago and has scheduled
 

flights for autumn 1991.
 

Much DGCSAFER effort during the WDP wont into the creation
 

of Phased Watershed Development Plans (PWDP) for each of the
 
are
project watersheds. DGCSAFER staff report that plans 


twelve WDP watersheds. The purpose of the
complete for 6 out of 

plans is to establish long-term timetable to optimize investment
 

These
levels for DGCSAFER interventions in project watersheds. 


on all measurable biophysical and socio-oconomic
will be based 

criteria using data collected both by project and non-project
 

personnel. A methodology has bean devised for the compilation
 

and analysis of data and the definition of a suitable work
 
suited to establishing
sequence. These plano are sr-ifically 


-- bn impo. Ant role given the non-scientific
global priorities 

nature of past watershed planning. The DGCSAFER now has
 

available the nethodology, equipment, and expertise to complete
 

and use these plans.
 

For more site-specific work plans, the planning process is
 
the whim of
 more subjective. Work priorities are often based on 


are
the supervisor or the availability of work crows. There 


inadequate channels of communication between the Forestry and
 

Rural Engineering Divisions when work plans are being created.
 

to be a need for a more practical planning
There ooa0f 

methodology with better collaboration between offices.
 

a workable
Substantial investment has gone into developing 

use in DGCSAER planning.
Geographic Information System (GIS) for 


The system currently in place has substantial drawbacks. It is
 
of the up-to-date software
not user-friendly nor does it make use 


sold commercially at reasonable prices that facilitate data-base
 

loading and manipulation. And even if a functional GIS were
 
currently inadequate in iumbors and
installed, DGCSAFER staff is 

Granted, a workable G15 syatem would
training to run the system. 


be helpful In asslmilating data from disparate sources for
 

creating watershed plans. But the potential benefits to DGCSAFER
 

are not worth the additional expense in first installing and then
 

managing such a system.
 

B. Constraints and Opportunities
 

Watcrshad management planning is a complex operation that
 

requires solid leadership, trained personnel, accurate and
 

complete data, cooperation and integration of a multitude of
 

government offices, and activa 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 :or socioeconomic studies; b) lack of a watershed
 
monit..ring system for data collection; c) planning staff spread
 

too thin; d) di.aqro=ant m to where the overriding authority
 
a) a labor force wucking
for watershed planning should rest; and 


through different lines of authority.
 

A basis for watershed planning has been established with the
 
creation of Phased Watershed Development Plans. WARD will
 

support continued efforts to refine the planning process and to
 

proceed to the operational stage. By targeting sub-waturaheds in
 
the project will have an excellent opportunity to
Ribeira Seca, 


develop and tast models for intervention. The complexity of
 

these plans will need to reflect the capacity and level of
 

interest of GOCV counterparts. Those efforts will produce a 

methodology that can be integrated into the government agency 
eventually charged with watershed development planning.
 

V. TE'CHNlOLOGY TRANS FE3 

A. Findings
 

Technology transfer, or the combined efforts of research and
 

extension, has not been practiced intensively in the forestry and
 

sylvo-pastoral disciplines. To a limited extent, the WDP project
 

forester conducted species trials looking for adaptation to
 

specific environments but these studios could not be described as 

or A forestry researcherstatiaticnlly sound exhaustive. 
sponsorcKl hy the lenry Doubleday Research Association and in 

residenc;a . INIA has contributed to studios deen-l inportant by 

the WDP but this has been on & prt-t ina basil. INIA does have 

new rasearch capabilitln .n forages and range tanaqeamnt that 

way have future relevance to WAP) activities. The FAO/Bo.qium 
ccr.ducts some ;esearch on seedling proluction,Forestry Projoct 

tree growth and other toicn, but they arc nilthar 

institutionalizing research capability in the DSf" nor deval.o-ing 

a relationship with INIA to (1o forestry research. 

The institution with the greatest involvv:nc;t ifn forestry 

extension ha. been the RAP. PAP extensior, its instruct. rur..l 

participants in nursery manageoent, true planting, trze care, and 

proper nethcxie for pruning andlharvest. These agents ara not 
training intrained foresters but they do benefi fi. n periodic 

forestry techniques. The DGER expr-;ss I1ntircst in beconing 
involved in agroforostry and sylvo--pastoral extnsion but they do 

not have trained extensionists in thas areas. They do expect to 

provide asuijtance to the sylvo-pastoral components of the IFAD 

project mentioned previously. 
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a. 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, agroforestry, and sylvo
pastoral systems will have limited professional support from
 
INIA. Hi=toricllly, there has not been A Ppirit of close
 

Such 	a cooperative
cooperation between the DGCSAFER and INIA. 


spirit will be necessary to create and maintain collaborative
 

research programs. The WARD project can hel, 
create an
 

atmosphere of cooperation as it supplies support to both
 
in project watersheds, will
institutions. IIITA research plots 


need to make use of technical assistance and labor proviued by
 

the DGCSAFER.
 

There in clearly a need for a focused research effort to
 

address a variety of topics including field testing of nany tree
 

species and provenancos throughout the geographic range of
 

forestry activities. Several topics that could be targeted for
 

research are:
 

Socio-economic study and market survey for fuelwood and
 

secondary tree product3.
 

Study of sedling survival, correlated to species, site 
quality, method of aite preparntion, rainfall, etc. 

Estimation of traia growth and yield of wood and other
 

products correlated to species, site quality, rainfall, and
 
other variables.
 

Determine economic rotation age of primary fuelwood species
 
to maximize biomasm production.
 

e 	 Research harvest systems to maximize wood production without
 

sacrificing goala of soll and water conservation.
 

Species and variety trialls of trecs and shrubs to diversify
 
planting for fuolwood, forage, and agroforestry.
 

Species and provenanco trials to find additionil salt

tolerant trees and shrubs aultable f'o saashore planting. 

Broad investigation of integrated aqroforestry systems for 

rainfed land In lower and upper watersheds which will serve 
the following purposes: 

* 	 stabilize the *oil and increase soil fertility 
* 	 provide a good fualwood 
* 	 provide valuable non-energy products 
* 	 acceptable to farmers
 

S 	 tudy of natural regeneration in rangelands. 
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* Analysis of the nutritive quality of the common rangeland
 

grasses and shrubs such as Desm.nthus vimgtus.
 

* Determination of range carryinq capacity for livestock. 

Field trials of grasses and 6iLLuhs for range revegetation.
* 

VI.WARD ELEMENTS
 

Zlenent ii Continuing Dupport to DGCSAFER
 

PROBLEM -- Despite progress during WDP, the DSF needs further
 
support for revagetation work in project watersheds. Integration
 
of WDP responsibilities into the corresponding Cape Vordoan
 

DGCSAFER
Departments also has not boon completed. Finally, as 

undergoes the changes initiated by the new government, there will
 
be many institutional issues that WARD can help resolve.
 

CONST AINTS -- There are several obstacles to a smooth
 
integration of WDP/WARD forestry activities into the DSF. USAID
 
competes with other donors in providing assistance to the
 
DGCSAFER and DSF. WDP also worked nost closely with the DGCSAFER
 
General Directorate which, to a great extent, works independently
 
of the DSF. Lastly, WARD will have fewer financial and human
 
resources tc commit to forestry activitics.
 

ALTERIATIVY -- Discontinue USAID support to management and
 
over~ight of forestry work in project watersheds. Allow the DS7
 
to assume management responsibilities as per GOCV priorities.
 

RATIONALE -- USAID has made an investment in the physical and 
social devalopment of a large portion of Santiago Island. The
 
shock of an. abrupt termination of support is unwarranted.
 
Although the technologies developed and used in forestry can now
 
be passed to Cape Vrdoan counterparts, this must be done on an
 
official and structured basis.
 

WARD ACTIVITIES -- 1) Oversee tree nurseries, site preparation, 
and planting of 3 million trees in project watersheds. 2) On a 
watershed by watershed basis, pass management responsibilities to 
the DSF. 3) Work to integrate WD11 &cconplishmanto in record 
keeping and planning into the DSF. 

REQUIREU IHPUTS -- A long-term watershed manager/natural
 
resources specialist will serve into year four of the project.
 
Along with numerous other responcibilities, this person will
 
oversee WARD tree planting and facilitate its integration into
 
the LSF. A list of commodities required to support the forestry
 
piugram is detailed in Section III.D. Training will also be
 
provided to increase the ranks of mid-leavl technical supervisors
 
and to increise skills at all levels.
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Forestry, Agroforestry, and Sylvo-pastoral Research
Element 2: 


PROBLEM -- With continuing environmental degradation and
 

shortfalls in agricultural production (despite large donor
 

development investment), Cape Verde needs innovation in its
 

approach to land management.
 

CONSTRAINTS -- Geographically remote and socially and culturally
 

unique, Cape Verde cannot depend on the international research
 

community to find solutions to lo -1 problems. INIA and other
 

research institutions in Cape Verde do not have broad
 
resources research. There has not been
capabilities in natural 


close cooperation among INIA and implementation agencies such 
as
 

DGCSAFER.
 

ALTERNATIVES -- In developing countries, research in forestry-

The mast likely
related disciplines is often given low priority. 


alternative to USAID involvement is continuation of the status
 

quo of disjointed, often unshared, research conducted by INIA
 

(with Henry Doubleday assistance) and various projects with
 
The IFAD project proposes new
interest in the Zorestry sector. 


technologies for both rainfed cropland and sylvo-pastoral zones,
 

but the project design does not call for research or field
 

testing -- the technologies proposed are adaptations of existing
 

idars from other countries.
systems or 


RATIOVALE -- Given the critically limited species diversity of
 
now or underutilized
trees planted on Santiago, field testing of 


WDP largely avoided intensive soil and
species is essential. 

a lack
 water conservation work in cropping zones duo in part to 


Research is
of proven tochnologies to promote in these areas. 


needed to protect tae investment made in developing irrigated
 

croplands and to continua the task of environmental
 

The institutional capacity do these tasks 
can be
 

stabilization. 

increased significantly through WARD.
 

WARD ACTIVITIES -- 1) Collaborative applied research
 

investigating new species of trees, shrubs, and grasces for 
use
 

in Cape Verde. 2) socio-economic study of fuelwood, secondary
 

tree products, and livestock industry. 3) On-farm trials of
 

agroforestry and agro-sylvo-pastoral systems.
 

-- Recurring technical assistance will work with
REQUIRED INPUTS 

WARD project management and with INIA and DGCSAFER officials to
 

Since INTA
establish a research pldri and to begin field work. 


and DGCSAFER both lack trained professionals in agroforeatry,
 

WARD will sponsor degree training for one person from each
 

institution in this 
area.
 

Element 31 Agroforestry, Fruit, and aylvo-Pastoral Development
 

Rainfed cropland and steep rangeland in upper
PROBLEM --
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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.
 

CONSTRAIhfS -- While quite competent in establishing and managing
 

fuelwood plantations, the DSF does not have strong programs in
 

agroforestry or social forestry. taor does this or any other
 

local institution work extensively in the areas of livestock,
 
forage 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 services.
 

ALTERNATIVES -- T1,f IFAD project will implement improved systems
 

in rainfed agri(ulturai zones, possibly providing an alternative
 
limited
to USAID involvement. However, the zone of activity is 


to 3 cub-watersheds within Ribaiia Seca -- insignificant in
 
o total surface area of rainfed cropland. What :FAD
relat; n 


may do is strengthen the PGER's ability tD extend improved
 
cropping systems for rainfbd 
zones.
 

RATIONALE -- While building structures and planting trees havu
 
had positive impacts in stabilizing the watershed environment, an
 

successful. intervention in
obvious obstacle has boon the lack of 

rainfed cropland. This intervention is esse;ttial to protect past
 

investment and to poiitively inract agriculturel productivity.
 
I.hout WARD involvement, these activities would remain without
 

en institutional home and would continue to receive low priority.
 

WARD AC--VITIES -- 1) Develop demonstration sites of improved
 
cropping integrated with hedgerows or other agroforestry systems.
 
2) Work with extension personnel to recruit farmer participation
 
in treating rainfed cropland with improved systems. 3) Promote
 
better production and marketing strategies for fruit and other
 

tree products. 4) Produce and distribute greater numbers of fruit
 

tree seedlings.
 

REQUIRED INPUTS -- Recurring technicat assistance in
 

agroforestry, extension, and the social sciences will work with
 

WARD project management and DGCSAFER forestry and extension
 
personnel to establish and implement the activities described
 
above. Since DGCSAFER lacks professionals in agroforestry and
 

sylvo-pastoral systems, WARD wi)l sponsor degree training to one
 

person from each area. WARD will also prioritize practical
 
training for field technicians anrid farmers in these areas.
 

Element 41 Promotion of PrivAte Doctor Forezitry Activities
 

PROBLEM -- The recognized inefficiency and unsuatainability of
 

public sector monopolies and new government Lrientations towards
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decentralization have made private sector involvement in natural
 
resources management a potential trend for the f'uture. However,
 
the Cape Verdean private sector is unprepared t3 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,
 
apecifically with regard to forestry-related enterprises or the
 
marketing of tree products.
 

ALTERNATIVES -- Given that WARD plans to diminish the use of work
 
front labor, alternativo ways to pass benefits to rural
 
communities should be considered. One alternative would be allow
 
farmers to find their own alternate sources of income. A more
 
positive appr-ach would be to provide TA to promote private
 
enterprise 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-enterprises
 

RATIONALE -- Both gone;al A.I.D. policies and USAID/Praia
 
strategies call for rapport to the private sector. USAID/?raia
 
is also considering ways to reduce investment in unsustainable
 
"pay for work" labor forces. To replace that mode of investment,
 
WARD should promote ctl'ar, more sustainable, sources of rural
 
income. But livan WARD's already diverse activity list,
 
involvement should be limited to support fcr the RAP, Peace
 
Corps, or other 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 evaluate the potential for new ones to develop. 3)
 

Assist organizations such as the Peace Corps in promoting small
 
enterprise development to increase rural income.
 

REQUIRED INPUTS -- Recurring TA in the areas of private
 
enterprise development, rural sociology, And extension will work
 
together with local institutions. Training of extension
 
personnel and new entrepreneurs will be a priority. Financial
 
assistance to help establish small businesses may prove necessary
 
and could be rvailable through excess PL 480 proceeds.
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ANNEX D.4
 
SOCIAL SOUNDNESS ANALYSIS
 

SOCIOCULTURAL CONTEXT
 

General Cultural Context
 

'nlike the vast majority of African countries, Cape Verde is
 
fortunate in enjoying virtual linguistic, ethnic, and religious
 
unity. The national language is Portuguese, the local dialect of
 
which is known as criulo. 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 seem to pattern sharply along racial lines.
 
(However, consult Meintel 1984.) Finally, informal estimates
 
indicate that some 96% of the population 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 base 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. Because 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 emigration, this is a frightening figure.
 

According to 1990 national census data, 47% of resident Cape
 
Verdeans live in urban or semi-urbana areas (MPC
 
1990a:unpaqinated). Urban populations are currently growing by
 
4.4% annually (calculated from MPC 1990a); reportedly, they 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 severe
 
droughts that characterize Cape Verdean ecology and lead to
 
frequent crop failure.
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The now 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
 
the result is a total of 42% female-managed
implemented --


Taken together
agricultural families on Santiago (MDRP 1990:57). 

ragile and sharply delimited
with population pressure on a vary 


land base, these demographics mako for a difficult life indeed as
 

Cape Verdean farmer-stockraiser seek to wring an existence from
 

their delicate agroecology.
 

Political-Economic Context
 

Cape Verde represents a unique economy that has been, and
 

remains, very open to the world economy. But given a congeries
 

of unlucky factors -- among others, the country's geographic
 
isolation, small size, sparse and erratic rainfall rjgime,
 

fragile ecology, and qenerally 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 some 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, HA 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 Independencia de Cabo
 

Verde (PAICV). While remaining open to the world economy, the
 

PAICV also continued earlier Portuguese-inspired civic measures
 
in its internal economy. In particular, the PAICV placed great
 

emphasis on public-sector investments in development
 
In rural areas,
infrastructure such as roads and schools. 


infrastructure development has additionally focused on erecting
 
both large- and smallscale soil and water conservation (SWC)
 
structures and carrying out vant afforestation programs. Most of
 

these efforts have relied upon state-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 (se relevant sections of PP).
 

the PAICV held the first free, multiparty
In January 1991, 

To its surprise, the
elections in Cape Verde's 16-year history. 


PAICV was unseated by the newly organized MPD (Movimento para
 
Democracia). The 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 moving toward the private
 
sector as the engine of change in many economic arenas.
 
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 aims to ameliorate chronic un- and
 
underemployment, which in the nation as a whole is estimated at
 
70% of the woLking-age population (USAID/W 1908:9, USDC 1990:5).
 
Agricultural families in particular have few other incoma-earning
 
opportunities during the 9-month-long dry season. For the vast
 
majority of rural families (and particularly for single-female
headed households; sea below), neither cash earnings nor food
 
production from cropping and stockraising under current
 
agroecological and technological reqimes are adequate for meeting
 
yearround subsistence needs. Monetized food aid has been chosen
 
over direct food aid for a variety of carefully considered
 
reasons. Paramount among them are the tangible development
 
possibilities that creation of critical infrastructure provides,
 
and the avoidance of a welfare mentality and loss of human
 
dignity.
 

In the long run, however, the GOCV professes to see
 
workfronts as only one step toward the national goal of placing
 
agriculture, rural livelihoods, and ultimately the country's
 
economy on a more secure footing. In broad outline and based on
 
PP team interviews with numezous individuals in Cape Verde, GOCV
 
aims and means appear tj involve the following.
 

1. 	 Via public-sector 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
 
forestry, water, land-use/soils and possibly livestock) that
 
are tantamount to elaboration of an integrated plan of
 
environmental law, to consolidate and rationalize farmers'
 
and stockraisers' access to these improved productive
 
resources.
 

3. 	 At the same time, with more sophinticated and systematic
 
family planning programs supported by a multi-donor
 
coalition, to relieve both rural and urban population
 
pressures.
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4. 	 With enhanced research, extension, comunity-organizational,
 
and other efforts, to test/adapt and disseminato improved
 
cropping, stockraising, and forestry varieties, techniques,
 
and systems that are:
 

- sustainable, i.e. ecologically stable and less 
demanding 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 economies; 
- relatedly, can lead to rural, microenterprise, or 

export industries; 
- shift imports of foodstuffs from more to lass expensive 

commodities. 

Ideally, any agrosylvopastoral innovation should embody an
 
many of the foregoing characteristics as possible.
 

In order to achieve many of the above aims, to strengthen
5. 

national institutional capacity for expressly applied
 
agricultural RD&E (rescarch, development, and extension).
 

6. 	 To promote socondary rural enterprises that generate
 
alternative enployment opportunities.
 

THE WATERSHED APPLIED RESEARCH AID DEVELOPMENT eROJECT 

WARD addresses a number of the issues enumerated abcve, and 

in so doing clearly advaices GOCV policy, planning, and 
development initiatives ir many critical arenas. In addition, it 
nicely complements and/or bolsters other USAID/CV programs and
 
strategies (e.g. in economic reform/private sector promotion,
 
family planning, and human ronourco development) as well a8 other
 
donor "fforts in Cape Verde (e.g. the upcomini IFAD project).
 
More specifically, WARD will make significant contributions to 1,
 
4, and 5 above, 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
 

two
independent footing producers' incomes. WARD builds upor 

earlier USAID/CV initiatives: the Watershed Development Project
 
(WDP) and the Food CropL Research Project (FCRP). Many lessons
 
pertaining to the social soundnesn of the WARD project are to be
 
learned from its predecnssor pcojects, and then lessons are
 
woven throughout the text below. WARL' represents an exciting
 
opportunity for real development and positive "people-level"
 
impacts in Cape Verde, given that the political climate for
 
democratic and sustainable development is more favorable than
 
ever before in this young country's history.
 

SS - 4
 



BENEFICIARIES
 

Backaround 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 
un.its in the nation. In the aggregate, these families constitute 
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 research and
 
extension services.
 

Santiago Denographics. Santiago is home to fully 51% of
 
Cape Verdeans (HPC 1990) and 18,000 or 56% of the country's
 
agricultural families, as defined in MDRP 1990. Many more rural
 
Santiagans are at least partially active in agriculture. As
 
calculated from the 1988 agricultural census (.DRP 1990:39),
 
Santiago also accounts for 57% of the country's cultivated land,
 
and informal estimates place its production at su-o 60% of Cape
 
Verde's total agricultural outpul . (The agriculcur.'l census
 
giver no figures for rangelands or purely pastoral production,
 
however. For further land use detail, see other PP analyses and
 
below.) While population density nationwide is 84 persons per
 
km2, for Santiago this figure is 173. Stresses on environmental
 
and agricultural resources are thus commesurately greater. By
 
the same token, W1.RD activities on Artiaqo can have a
 
proportionately larger impact on national well-being.
 

Some 55% of Santiago's inhabitants reside in rural areas,
 
where they practice three broad types of agriculture: rainfed,
 
irrigated, and mixed irrigated/rainfed. The number of families
 
falling into each of those broad cr.tegorins is 76%, 1%, and 14%,
 
respectively (calculated from MDRP 1990). The agrarian
 
population lives in closely-knit "localities," community units
 
comprised of villages or territorial neighborhoods. Until the
 
recent chang,, in government, these units were under the authority
 
of a Q/ ssA__oC 'residents' commission' hoaded by a
 
PAICV rpon!_j;-Z.. As yet, no alternate on-the-ground politico
organizational utructure has been created to fill the void left
 
by the change in government. However, there is speculation that
 
a similar sort of system may be set up, but now with
 
democratically elected local leaders.
 

L&nd_Tin=. Five principal types of access to land can be
 
distinguishsd among Cape Verdean agricultural families (MDRP
 
1990:25). According to this sourco, on Santiago Island outright
 
ownerzin is enjoyed by only 34% of agricultural families. Both
 
landed and landless producers may engage in 1JWIrroppia,
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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 in likely considerably
 
deflated. Some portion of sharecropping may go unreported or be
 

disguised as retal (reportedly 46% of Santiago families).
 
On the whole, Cape Verde
Rental may be paid in cash or kind. 


producers prefer sharecroppinq to rental. While the latter is a
 

fixed rate, in poor agricultural years, sharecroppers are often
 
excused from any payments to landowners. Three further kinds of
 

access to land are: IgQskr3l, in which people utilize
 
on
state-own-d land to which they do not have legal title b-it 


which they may have longstanding squatter status (4%); g
 

U"1=r , in vnich producers have obtained legal use rights to
 

stete lands (0% listed for Santiago); and g d , land lent
 

out gratis (0% listed) .
 

Water user networks arc generally
 

implied in irrigated agriculture. The national water code of
 

1984 proclaims all water resources the property of the state and
 

assigns the state sole legal responsibility for authorizing,
 
in reality, the
supervising, and taxing the use of water. But 


government appears to have only limited control, mainly over
 

state-built waterworks. A variety of longstanding, privately
 
created, "owned," and managed systems of smallacale irrigation
 
exist.
 

Single-family irrigation systems are reportedly somewhat
 
in Cape Verde. However, both individuals and informally
rare 


organized groups of faMilies may develop amallscale, gravity-fed
 
and ditches.
springwater irriv~ation systems based on g.lrLtrt 


Likewise for shallow, hand-dug vells in valley bottoms from which
 

water is lifted with small diesel pumps and distributed to nearby
 

fields in earthen trenches or plastic pipes. The latter system
 

typically serves a small group of kin and/or nei'hbor households
 
who may include owners, renters, or sharecroppers of land.
 

Riportedly, they devise their own schedula of water distribution
 

and timing according to differences in crop mixes and land sizes
 

among members; and they share out the purchase of the pump and
 

its operation and maintenance costs proportionately. In both
 

systems, water is distributed in turn to each family, with
 

quantities being controlled by the duration of flow.
 

An innovative form of a multi-uner water network was
 

discovered during PP design discussions with farmers in Ribeira
 

Seca. There, on their own initative, a group of 20 families of
 

both kin and non-kin pooled a sum of 2000 e-cudoo each to
 
(the national agricultural
purchase plastic tubing from FAP 


supply service) with which to convoy 	water from government-

Both renters and owners of
constructed canals to their fields. 


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 ott- ea5on, it is utorcd behind tho houze of :
 

member family. Apparently, such strategies are not uncommon.
 

Another typo of multi-user network (reported in Langworthy
 

and Hillman 1989) relics on captation dams. These collect water
 

from underground flowa at or near the surface into holding tanks
 

from which the water is distributed to fields via canals or
 

plastic tubing by gravity. Details on the operation of this
 

presumably govornment-ilnstitutd system aro unclear. A third 

system consists of state-owned and -operated tubowells (fLi/Q) 
an area of 10 to 15 ha. Irrigationthat distributo water over 

scheduling is outablishod by the Junta don iPacoursos Hidricos 
In_- A fee is charred according(JpRi) via a local 


to cubic meters of water used per family. The JIU employs a
 

local person to operate the pump and, along with the comisaao,
 
keep track of the feas incurred and aee that they reach the JPJI.
 

In fact, however, unerr within the system develop strategies to
 

trade or sell water rights amongst themselves and thus better 
adapt the JI calendar to their Individual needs. 

Very little hn been studied or wr tton about how such 
innovations or infor:nal modl;ications in water distribution are 

agreed upon and managed. Interestinly, howver, the JiR has 

decided to create a pilot program that transfers greater 

responsibility for water management anl coat-tharing to furo 
users themselves. INIA's Department of Social Sciences and 

Agricultural Economics (DCSF1A) plans to study and compare this 

pilot effort to conventional JH4 systems. This study should be 

complemented with further, in-depth qualitative investigation 

into traditional and privately-managed user networks, along with 
All auch information will be
studies on land and tree tenure. 


key to the succoes of WAPD efforts to give usqrs gieate
 
water conscrvation
decision-making over, and responcibility for, 


and utilization systems (see "sociocultural Feasibility").
 

scientific information exists
rt a-1nu1. EIven loss social 

in Cape Verde. Perhaps
for traditional range and forestry tenure 

this is because, under Portuguese rule, both these resources were 

decimated... Since independence, the government has been 

carrying out massive afforestation programs on both private and 

public lands. Under currant law, reportedly trees planted on 

prlvatrs land -- whether ty the owner, sharocropper, renter, o,, 

the state -- bacome the property of the owner. However, citizens 

of Cnpe Verde are legally forbidden to cut ony tree without first 
obtaining permission from the Forestry Service. Thaoraticrlly, 
they must r 0 obtain a permit before lopping for fuolwood (a 

maximum of 40% of the tree). However, it is not clear how well 

these regulations ara understood, haeded, or enforccd in rural 

areas, or even -- according to some of the design team's 

interviews -- whether government forestry and other officials 

themselves are clear on the regulations.
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Policy and practice concerning management and use of
 
are even murkier. The
govern-ent-r4stor40 And/or open rangelands 


only non-problematic area appears to be fruit trees, since these
 
still producing. Harvesting, too,
are never cut while they are 


to the fruit of
is non-problematic. Land owners have rights 

their land; in the case of sharecropping. the usual ,0trees on 


50 split obtains. And in rental arrangements, disponition of the
 
rcnter.
fruit is specified in the contract bLaoven owner and 


Fruit trees reportedly are greatly prizad anA dosired b,! 
highly promising
agricultural lamilies and appear to offer o.e, 

entree for WARD activities in agroforestry. 

In 1969, a new Yorontry Code vu promulgatcd. but the 

mechanics of It3 Irpler,.ntaticn wore ever fully worked olt 

during the PAICV's adminlutratlon. According to various sources,
 

the HPD plans to reexamine this code before novlrnr ahoad with its 

operationalizatlon. Ycr the roment, howaver, there Is great 

uncertainty with regard to national forestry and range policy. 
No natter what code in finally settled on, the issues largely 
cantor on the relative role% uf government, private enterprise, 
individual lardowneru, non-landoviirs, and ccmmunItles in the 

management and una of forestry and foraqi resources. Ideally, 
this code will he rade to resh with the Water Coda and especially 

the Livestock Cole (elalorated in the late 1960m Lut still 
awaiting inple:ntation detail), as wll an with a prouably 

forthcoming Lanrd Use Code (pousibly the sane as a Soilr Code that 

the design team also heard of) that was rooted during the 

previous administration's flirtation with land reform but that
 

hfts since ben stalled.
 

LZL, C. The social organization of labor for cropping takes 

multiple forms. [in1i Lilr is universally preferred, 

followed by Jjtjlr_, a reciprocal oxchange of labor among 

related and/or unr,'lated households, calculatol on an equal 
for the same task amont; the sae sex andexchange of persondaya 

age. Junta Mao in most commonly used during peak "crunches" in 

the cropping cycle -- planting, weeding, renoving corn taseels, 

harvesting. A is generalized reciprocity, i.e. it is offered 

gratis with no expectation of return. It May take the form of 

assistance In agricultural work, small services, regular gifts of 

food, and so forth -- especially lo the needy, elderly, or
 

families in crinit. Widows in particular benefit from this
 
is typically used
custon. l'AUQ or paid farm labor Is rare and 

only by families practicing intensive, irrigated, and relatively 

largescal cashcropping. 

With regard to biosocial roles In agriculture, woman's work 

on rainfed farms accounts for 42% of total household labor, in 

to i.:n's 26% (Finns and elknap 1904:16). Curiously, incontrast 
families working mostly Irrigated land, women reportedly 

contribute only 9% 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.
 
to a half of total househcld
Signifxcantly, a whopping third 


labor is devoted to atockrailsing; ro many rainfed farms, this is
 

their most lucrative activity (Finan n.d.:23).
 

Other forms of cooporation or social organ1..ation relating
 
the national
to labor use in rural Santiago includa chapters of 


women'.i and youth groups and the national maternal health and
 

family plarning program, conourcr cooperatives that rnanago small 

stores, parents' a soclationn nrid schools and uchoul groups, and 

church menborh ip-i. Hc ut)f these an,! c uther auaociat .ons 

often organ.(, ':to voluntary uor).gjrcupu ( z flhfl t o 
accorpl i h +:asksuuch conutruct on and 1,rtnance ofaOft.'. an 
schools, churchu., conmunity social conterti, arAd hoze:-

Finally, altnough not a labor-re-Iate1 social 5tructura,
 
various K ("':I
")lociI-level snvingn uocitlas exit in rural 

Cape '.'i!rdc. i,,noan varicuioly au r L ti;ii, 
r4 othar rr;1, they arc pr;:-aril de.gnod to cover 

antic fpatfuneral |{-Un eXpOene. 11vor, under the direction ot 

the P4Li' A'c;stmnce Projr2rnn or (see later :aections)|ura I PAP 
work nj in conpu/ict ion t i hi tana Coowrat lye In;t tote 
(INC), it mq- .!.rs that th;i u CGclotlur; have t:;ean profitmobTly 

utilized aT, a :etnajhor for Inntitutlnq n.r-Lad savings systems 

in a nurber of Wataer r s. Tlhl, ri h.-r tligven proIucars newht 

skills in and iderstand ngn of ;aruonal. ftnancial nanagemont, 
and could help pave ! he way f r r, dont agriculturaii:r ,!it 

achenes. 

An lulnt1-w'.de profl of agricultural fanillies and their 

generan .'recologyis i. follo-a (based on rinan and Belknap 
1984, !.arIworthy and( Wae 19R9 and /or MDVP )90). Work.,nga , 
outward and down +'ro th-;riunta inous cer.nte: f the island, 

Sartiago di ip1ay to four ccozones, depending uponroughly three 
one's taxononc yntonr: hu:;ld, subhuLL1, and seniarld to arid. 

It is difficult to generalize about fauming systems across these 

zones; variati(un depends as much upon the distinction between 

rainfed hillsides versus the ralativoly wter-rich valley bottoms
 

at upon altitude and roan annual precipitation (sec Agronomic and 

Environmental Analyses). On Sartigo, 20,72(1 ha of rinfed and 

20,1U1 ha of Irrigated land are cultivated. Gancrally speaking, 

dryland agriculture predominates in the humid zone and irrigated 
in other ocozones.
in the arid. Sor- nix of the two it; the norm 

But livestock are raised In all ecoznos. 

According to F.'inan and Belknapn 1984 (p. 7) survey of rural 
the averageSantiago plus MDR1' field data (TablWe 4.3.1), 


agricultural family on Santiago has 5.7 members and access to 1.3 

ha of arable land. But only some 24% of families (MORP 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
 

1.5 swine, plus a few poultry and
1.1 Cattle, 2.3 goats, 

ip groat variation in all
occasionally a burro. However, thqre 

these averages. In particular, access to irrigated land makes 

in key household socioeconomicfor significant differences 

factors such as numbers of species and mixes of crops raised,
 

farm yields, family income, allocation of family labor, and
 

gender roles in agriculture. For example, not revenues par unit
 

of irrigated land are approximately 10 times those for rainfod
 

land. Not surprisingly, water for irrigation is a commodity of
 

great value in Cape Verde's Sudano-Saholian environment. (See
 

later section on equity.)
 

Income averages for rural Santiago alone are difficult to
 

come by; but for the nation as a whole, average farm incomes have
 
$265 per capita
been estimated at U.S. 1,590 per household or 


families derive income and/or foodstuffs
(1A n.d.-a:5). Pural 

from the following qources: remittances from emigrant
 

perhaps a third of rural households have members
relatives --

(almost always adult males) working abroad r.t any given time;
 

crop and livestock production; sales of other products such as
 

fuelwood, fodder, and crafts; government welfaro paymonts in cash
 

kind for the elderly and children in impoverished families;
or 

In the vast majority of cases, off-farm
and off-farm labor. 


labor consists of employment on public workfronts. Aproximately
 

60% of rural families rely upon these workfronta for much or
 

cish earnings (see later sections).
virtually all of their annual 


While rural household structure generally follows a nuclear

family pattern, some 30% of households include an elderly
 

relative; many others include offspring of unmarried children,
 

or Three broad
godchildren, or other real fictive kin. 

households are identifiable on Santiago:
categories of rural 


those headed by single females, including widows; those headed by
 

farm wives with emigrant husbands; and those headed jointly by
 
40% of rural Santiago
husbands and wives. All together, about 

of whom are single
families are headod by women, roughly 66% 


married but are raining families.
mothers who never 

Familios h1anded by single mothers are significantly
 
little access to irrigated land, are
disadvantaqed. They have 


less able to oxpand land resources through shnrccropping, own
 

fewer livetitock, do not participate as fully in the market 

economy, and genernlly have lower educational levels than the 
to the dayother two 1:yjein of households. The women look forward 

with the farmwork; in the meantime, theytheir rhi ldrn can help 
rely on welfare payments to "vulnerable groups" in order 

from year to year. In 1904, for example, some 45% of to sur'.v-

farmers received government welfare, in comparison
singla female 

30% of )olnt households; also significant, family planning
to 

more by the latter than the former.
narvicos were used 


santiago, Finan and Belknap
Particularly fcr rainfed farms on 
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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 households 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).
 

On Santiago Island, 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 maintain 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 4ith ani increasing emphasis on maintenance
 
rather than construction. These activities will be carried out
 
in Riboira Seca plus 11 other watersheds on the windward side of
 
Santiago: Tarrafal Pnd Cuba at the cxtremo northwest of the
 
island, and descending forom north to south on the eastern coast,
 
Principal, Sao Miguel, Flamengos, Saltos, Santa Cruz, Picos,
 
Cumba, Mangue, an4 Sio Domingos.
 

Direct and indirect producer beneficiaries of the proposed
 
project can be grouped into the categories listed below. A
 
further group of direct beneficiaries consists of the
 
researchers, extensionists, and rural outreach personnel who will
 
participate in the project. Many of these will benefit through
 
support for their RD&E activities and through professional
 
training and advancement. This group is not discussed in detail
 
here. (See "Soclocultural Feasibility" and "Impacts" below,
 
however; and consult section on training for numbers and types of
 
trainees. For environmental beneficiaries, see relevant
 
analysis.)
 

o Men and women members of community-based workfronts 

o RAP personnel 

O Men and women producers within the target watershed
 

o Man and women producers of the other 11 project watersheds 

o Rural and urban consumers
 

The total population of all 12 WARD watersheds is
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A more precise figure is
conservatively estimated at 45,000. 

For one,
difficult to come by due to several factors. 


population, agroeconomic, and etc. d&ta are not broken down by
 
As in most countries, government
watershed in Cape Verde. 


are reported by political rather tha;i topographic
statistics 

at which such data are disaggregated
divisions. The lowest level 

is the LrqLg1[ i, somewhat akin to a county; yet even these small 

units may span two or more watersheds. Furthermore, where to 
a fuzzy issue,
draw the boundaries on a watershed itself is 


The PP design team finally
especially along the valley ridges. 

the basis of intensive document
arrived at this 45,000 figure on 


review, consultation with both U.S. and Cape Verdean personnel
 

with field experience in the zone, and careful study of both
 
(1998-1990) national
topographic and demographic data from recent 


censuses data and numerous rural development maps elaborated with
 

French foreign assistance. Happily, more concrete counts for
 

Ribeira Seca were obtained from the Consolho :;ta. Cruz office of
 

MDRP, thanks to the kind assistance of its Divector, Mr. Carlos
 
Nevertheless, at project start-
Monteiro (consult Table 4.3.1.). 


up, a first task should be review and socioeconomic
 

scratification of population data for, first, the target site
 

and, second, for the precise numbers and proportions of
 

equivalent groups in the other 11 water-heds.
 

1o9=_d These men and women
rn£9!i.
Members of 

constitute the most direct and immediate beneficiaries of WARD.
 

Under a monetized PL480 food aid plan, earlier WDP-style SWC and
 

forestry activities will continue in all 12 project watersheds.
 

As before, recruitment will be locally administered to assure
 

that work is offered first to the most needy families.
 
For an
Typically, only one member per family is allowed to work. 


excellent overview of the rational, behind such ca..h-for-work
 

programs generally, and for insights into their context-specific
 

application, organization, sometimes-necessary mitigations, and
 

so forth, see Goldstein and Frankenberger n.d.
 

Across the LOP, project-supported workfronts ill provide a
 

programmed total of 97,000 personmonths of employment (see
 

relevant sections of PP). Calculated according to the
 

workfronts' 26-day month and reckoning a 10-month workyear, these
 

figures yield 7,215 personyears. Across the 7-year LOP, this
 

averages annual employment for 1000 individuals. Givcn that only
 

one member of a family can normally bu employed at a time, and
 
5.7 members (see Table 4.3.1 and
reckoning an mean family size of 


"Other Observations" at conclusion of this analysis), this
 

translates into direct benefits to an total of 5,700 rural
 
At the present exchange rate of
Santiagans annually. 


$1.00 and a mean payscale of 200
approximately 75 escudos to U.S. 

escudos per day (to account for inflation and GGVC pay raises),
 

across the LOP.
this equals salary benefits of U.S. $5 million 


Under WARD, community-based workfronts (CBWFs) will be given
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Workfronts in Cape
preference in these tasks wherever possible. 

Verde are of two types. The original type are termed "classical"
 

Briefly put, they are merely workgangs
workfronts (CWF). 

composed and directed by governmant agencies, with little or no
 

to whether workers directly benefit or learn from the
 concern as 

The government hopes to do
development projects they labor on. 


away with CWF and has taken pains to "reconvert" ttem to other
 
Since 1986 (Gardiner 1988), on Santiago
organizational forms. 


they have been replaced by CBWFs.
 

In contrast to CWFs, CBWFs are designed 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 promote a modest form of
 
are elected by wckers
local participation in that: crew leaders 


instead of being appointed by functionaries; workplan decisions
 

and schedules are negotiated between the locals and the project
 
and the SWC structures that workers erect
 or government agency; 

supposed to benefit lands that C1WF members themselves
are 

as well as
utilize. In addition, CBWFs aim to develop human 


biophysical resources by affording both female and male workers
 

leadership roles, by instructing crews in procedures for
 

democratic elections, and by providing traininq in, e.g.
 

technical aspects of improved SWC practices, nursery management,
 
(For much greater detail, consult
and administrative procedures. 


Thus benefits from this component of the WARD
Gardiner 1983.) 

are geared to go beyond merely providing subsistence
project 


salaries to manual laborers.
 

Under the WDP, neither were CWBFs limited to working only on
 
say. Community
state-run SWC schemes in which they have no 


members had input into site selection for project SWC works. Ini
 

addition, CWBFs enjoyed a self-help program in which they
 

selected smaller, community-improvemint projects such as:
 
or wells; promoting horticulture;
bvilding canals, civic centers, 


and establishing joint community/projact tree nurseries. Thi
 

community then provided labor and the project, through R1.P,
 
%l. 1990:59
contributed equipment and supervision (see Hodnon et 


Thereafter, the community is supposed to take resonsibility
ff.) 

In large part (an estimated 70%,
for its "mini-projects." 


they havw done so, at
according to the former director of RAP), 

investing all necessary labor for maintenance.
least insofar as 


problematic.
Materials hale been more 


WARD will continue CBWFa, but on a diminishLinc scale across
 

CBWFu have not always achieved all the benefits they
the LOP. 

aspire to on paper (see H{odson at al. 1990, Annex L). And in the
 

final analysis, they do not offer sustainable solutions to rural
 
menu of CBWF self-help
un- and underemployment. Under WARD, the 


applied RLD identifle1t more
projects will change somewhat as 

readily sustainable, income-generating activities in
 

long term can help free
agrosylvopastoralism that in the 
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producers from reliance on workfronts for critical income.
 

PAP-Personnel. Under WARD, CBWFs will continue to be
 
trained and supported with the help of RAP. This para
extensionist corps was creited within DGCSAFER and utilized by
 
WDP to meet the 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 watersheds (Cuba, Mangue, and Sao Domingos, at the extreme
 
north and south 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, .olected RAP
 
agents will be afforded additional, more advanced training. Thus
 
RAP agents represert yet another subgroup of producer-level
 
beneficiaries of WARD.
 

Pr9ducers in the Target atershed. In folding the former
 
FCRP into the proposed, combined project, WARD RD&E activities
 
will benefit inhabitants of the target watershed in both the
 
medium- and longterm. In both rainfed and especially irrigated
 
zones of Ribeira Seca, applied SWC research and on-farm
 
production-systems research will be oriented toward increasing
 
agricultural yields and increasing or at least stabilizing
 
producers' incomeu as workfront employment decreases, while at
 
the same time improving the natural re3source base so that these
 
gains can be sustained. Technologies and practices generated
 
and/or extended under WARD aegis -- either solely or, in the case
 
of rainfod 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
 
directly from SWC measures acid 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, forage, fodder; better balance in family diets;
 
augmented, scabilized, and/or more independent household income
 
flows resulting from increased sales of and/or decreased
 
expenditures on purchases of such products; 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 eiaigrate or for
 

children to work in order to secure family survival; greater
 

community cohesion and initative, as reflected in such things as
 

establishment of a community chest, new interhuusehold or
 
or new
community organizations or forms of cooperation, 


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 tho Other 11 WAPQ Watersheds. Technical and
 

socio-organizational results from WARD experimentation and
 

demonstration work in Ribeira Seca should be readily
 
transferrable to the majority of the other watersheds on the
 

same, windward sido of Santiago. FCRP research has 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
 
are the two most northerly watersheds.
transfer "as is" 


Reportedly, they exhibit slightly different ecological
 
parameters; sociological differences, however, are reportedly
 
insignificant.
 

Hence, with clear specification of recommendation domains,
 

most of the same benefits in SWC structures ?nd 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. Moreover, interventions in
 

these other zones should pose less farming or stockraising risk,
 

since they will already have been tested and evaluated in the
 

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 apprcxiwately 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
 

According to
 
transferable to many other watersheds of Santiago. 


the island is broadly uniform in its
 Finan and Belknap (1984), 

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
 

A possible caveat in this assessment
 and third-country donors. 

is the leeward side of Santiago, which has 

been less studied and
 
It is
 

which displays a significantly different rainfall 
regime. 


even more difficult to predict the immediate 
applicability of
 

WARD outcomes to other islands of Cape Verde, 
in that "The
 

interisland socio-economic and agricultural 
differences are so
 

great that the patterns discerned on Santiago 
cannot be
 

(Finan and Belknap
generalized to the country as a whole" 

However, at least some of the practices and 

most of
 
1784:11). 

the principles are likely to be transferrable.
 

cases of relatively close ecological and
 Thus, except in 

sociological similarity to the 11 watersheds 

of project activity,
 

it cannot be assumed that WARD technologies 
and agricultural
 

practices will transfer "as is" to producers everywhere in Cape
 

Instead, impacts will largely accrue indirectly 
and
 

Verde. 

across the longterm (see "Impact" below).
 

Consumers of agricultural products constitute 
a
 

_onane. 

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
 

Prior to independence,
consumers, rural and urban alike. Today, the country meets
 virtually all vegetables word imported. 


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
 

To the extent that project-designed crop and 
livestock
 

fruits. 

technologies and practices succ3ed 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 typically result 
will tend to
 

In addition, new crop

benefit lower-class and poor consumers. 


varieties and species may place a greater 
range of healthful
 
Moreover, improved


products on both rural and urban markets. 


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 LOP -- 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 participatioi. in one
 
sense, in that it draws upon survey data collected 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, VTARD will systematically canvass producer
 
opinions and attitudes pertaining to both general and specific
 
R&D activities proposed 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 interdisciplinary teams of INIA researchecs 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 ext3nd to
 

researchers, DGCSAFER technicans, DGER extensionists, RAP
 

personnel, and above all, producers themselves (see Training).
 

SOCIOCULTURAL FEASIBILITY
 

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 Cade
 
These bode well for WARD efforts at stimulating
Verde. 


smallscala community- or inter-household-based SWC measures and
 

more productive and sustainable cropping, stockraising, and
 
-- systems that may
agroforestry systems at the family level 


ultimately free agricultural families from dependence upon
 

government workfare and donor assistance. To the extent that the
 

project builds upon both the reality and thn met&phor of these
 
and to the extent that it encourages real as
"human structures," 


versus token participation and decision-making on the part of
 

producers, to that extent, too, it is socioculturally feasible.
 

The importance of producer participation and decision-making
 

cannot be over-emphasized. An expensive lesson has been learned
 

from WDP 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 3n one community
 

is illustrative. There, an elaborate windmill-based well complex
 
a rank of taps for drawing drinking
was constructed, including: 


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
 
Within a few short
irrigation system for an adjoining nursery. 


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 w.l1; and the previously potable water is 
now
 

unfit to drink without boiling or bleaching. The community has
 

made numerous entreaties to the relevant government agency to
 

repair the structure. But when queried why they did not raise
 

the money to repair the taps themselves, locals replied in effect
 

that "The government built it, so it is the government's job to
 
Put another way, the structure is everybody's and
maintain it." 


nobody';, 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, exderimental SWC measures and on-farm trials and
 
interventions should be based on an informed agreement between
 
WARD personnel/agencies and participant volunteers or local
 

In other developing countries, elaboration of a
producer groups. 

simple written contract has worked well. Such contracts have
 

been based on various forms of risk-sharing and negotiation over
 
It would be helpful
R&D priorities between people and projects. 


if the consortium selected to implement WARD were to have
 
experience in such arrangements.
 

Issues of land, water, and tree tenure naturally arise in a
 

project that plans to involve producers in longterm, largescale,
 
costly, risky, or permanent investments such as SWC measures 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 emotional, fictive-kin, and community ties between
 
landowners and their tenants or renters such that the latter are
 
not lightly dismissed.
 

This anecdotal 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 present systems of land, water, and
 
tree tenure regimes must be systematically investigated,
 
especially as these pertain to proposed project activities. In
 

view of recent efforts at agrarian reform (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 socioeconomic researchers and
 
developers -- expatriate and national alike will be successful
 

insofar as they gain a clear picture of both "real" and "ideal"
 
Such a study will provide
tenurial systems in rural Cape Verde. 


a critical corpus of baseline information for designing project
 
R&D thrusts in a way that is in fact socioculturally "do-able."
 

Research and Extnion
 

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
 
There is therefore a risk that researchers might merely
regards. 
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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 farmerls'
 

mentality" -- although often it is the "mentality" of researchers
 
and extensionists 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 experienced in participatory on-farm
 
Thus they can help model and guide such approaches.
RD&E. 


Second, the project will early on provide in-country training
 

sessions on principles, methods, and case examples of on-farm
 

research and farmor participation for both roserachern and
 
Those uessions will be limited to individuals
extensionists. 


from entities that will actively participate in WARD (e.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 studios 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, extensionists) that are
 

necessary to build and maintain links between producers and
 

researchers -- especially when the latter are subject to the tug
 

of many different projects and donors. Solutions to this
 

shortage will be sought along several fronts, e.g. coordination
 

with IFAD project members, multiple uses of DGER and RAP
 
community animators,
personnel as data gatherers as well as 


recruitment of additional field personnel (especially women) as
 

needed for these increased responsibilities, inclusion of model

farmer cooperators, and assignment of Peace Corps members to
 

community-level Pnd on-farm activities of WARD.
 

IMPACT
 

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 seek 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.
 

Women-hea~dd Households. Recall from the beneficiary
 
profile that women head 40% of all rural households on Santiago.
 
The size of this potential beneiiciary qroup means they cannot be
 
ignored. Recall, too, that a majority of female-headed families
 
are significantly disadvantaged in ter; 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 fmctor; mean that WARD faces an
 
extra challenge in teiloring workable farm-level interventions to
 
fit the tight constraints of this large group. Two avenues will
 
be examined in this regard. First are low-labor-input and/or
 
high-return activities that can be accomclished through labor
sharing arran;emonts. Such interventions do not always require
 
increased direct access to land; examples are fr'iticulture and
 
smallstock rcaring in confinement. Second, embedding or
 
organizing such families in larger cooperative or asrociational
 
units can sometimes help secure them greater access to the
 
factors of production. However, a special study of such
 
families' farming situation may be necessazy to identify
 
promising strategies for expnrimnntation or, alternatively,
 
mitigating activities.
 

on In its plan to pay relatively
 
more attention to irrigated as versus rainfed agriculture, WARD
 
runs the risk of "short-changing" the vast majority of Cape
 
Verdean farmers -- those 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).
 

Prdu .i 9_ RainOd.4id. 


To address these statistics, among other things, WARD will
 
emphasize that new irrigated land be made available to families
 
who do not have access to this invaluablu resource, as versus
 
merely extending the holdings of produ:ers who already do. Under
 
the guidance of project social scientists, 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 begun. Otherwise,
 
socioeconomic stratification will be exacerbated and community
 
tensions will arise. Reportedly, these can reach violent levels,
 
according to tales of fights over water rights even among fathers
 
and sons.
 

The project will also take advantage of a complementary
 
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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Although socioeconomic
regimes at many of the same sites. 

recommendation domains will be quite different between rainfed
 
farmers 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
 

Soca IFAD project, which is focusing exclucivaly on rainfed
 
Along with the DGER, RAP can be instrumental in
agriculture. 


extending or refining findings from IFAD, and vice versa, for
 

improving rainfed, as well as irrigated, yields and incomes.
 

Producers in thq Upper Rea 	 -s of Watershels. Concerns have
 
u was done under the earlier WDP
been raised that relatively litt 


to benefit producers in the upper reaches of watersheds. To be
 

technically effective and stable, watershed work ideally needs to
 

begin at the top and work its way down (Egli n.d.). Otherwise,
 

structures and farming systems downstream may be destroyed or
 

eroded. By the same token, however, downstream producers tend to
 

reap the bulk of benefits of watershed improvements. To address
 

this potential inequity and in accord with its integrated
 
approach to watershcd management, in collaboration with LGCSAFER
 
and IFAD, WARD will take care to include technically feasible and
 
appropriate SWC actions in the upper reaches, such as spring
 

development and sylvopastoral improvement,,. These can be
 
implemented under self-help as wall as wc.kfront programs.
 

Renters. WARD will endeavor to ensure
Zr.esgnpr and 

that benefits redound to the people who invest their labor and
 

learning time to co'.laborate in project activities -- i.e.,
 

producers themselves. Particular care will be taken to establish
 

beforehand that disproportionate benefits from project activities
 

will not merely transfer from renters and sharecroppers to
 
For example, if land values 	are increased tenfold
landowners. 


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 eager to garner
 

all or muci of the profits of newly irrigated lands for
 

themselves.
 

To forestall such problems, at project start-up WARD will
 
land,
conduct or contract a study of both "real" and "ideal" 


water, and tree tenure, as described in earlier sections. This
 

will facilitate prediction of "who wins and who loses" under
 

different scenarios of choice, siting, level, and etc. of
 
what benefit flows and negative impacts can be
activities. I.e., 


expected to whom 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 concerni noted above.) Findings from this study
 

will inform project workplans. In addition, non-landowners
 
themselves will be consulted as the ultimate "experts" 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 them will "ward" against
 
iniquitable development and exacerbated socioeconomic
 
stratification.
 

AinAbili&Y
StLead usd_5 

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, ecologically 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 responsible for
 
RD&E in these arenas; and gains in crop varieties and farming
 
strategies of potential use throughout Cape Verde. Assuming
 
institutional sustainability over the long term (see relevant
 
analysis), Cape Vordean scientists and their agencies should be
 
able to adapt WARD accomplishments to other watersheds of the
 
nation. Similarly, technology transfer of these modifications
 
should be 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. In
 
addition, WARD's increased emphasis on local participation in the
 
design, implementation, and maintenance of improved conservation
 
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 benefits of more democratic forms of development,
 
this could be 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 address in terms
 
of social soundness have been built into earlier sections above.
 

Here only two major concerns are noted, along with some
 

additionial observations that may prove useful in project start-up
 

end implementation.
 

IheInstitutional Home and Roles of RAP
 

As the only established on-the-ground contact point with the
 

people to be served under WARD, RAP is critical to project
 
Yet thorny issues as to its most appropriate and viable
success. 


(CBWF labor recruitment
insitutional home and range of roles 

versus other, more community-development-focused activities) have
 

These issues have been very thoroughly and
been raised. 

1990:62,
competent]y explored in Gardiner 19?? and Hodson et al. 


and require no additional analysis hero. Drawing upon these
 

earlier analysis and working through its inter-institutional
 
Coordinating Council, WARD will need to resolve RAP, and related
 

CBWF issues, as 3oon as feasible after project start-up and in a
 

manner satisfactory to all concerned.
 

The seemingly most workable solution so far suggested is an
 

at least partial folding of this USAID-croated, para-oxtensionist
 
Under this scenario,
organization into the formal, DGER system. 


in the relatively short term represented by WARD, outstanding RAP
 

field and coorlinator personnel would be selected for advanced
 

training with an eye to their eventual incorportion into JGER if
 

their performance is satisfactory. Other RAP personnel 

especially local-level producers in Ribeira Soca -- would seem
 

ideal candidates for contact-, collaborator-, model-, what-have

you farmers in on-farm R&D. Indeed, a number of them already
 
In the much longer
have experience in this role (Table 4.3.3). 


term, as DGER gains strength and resources, it might consider
 

instituting a category of field agents, into which such RAP
 

personnel might it. Such decisions, however, are not WARD's
 

alone.
 

PLI Monitoring and Evaluation
 

In addition to systematic tracking of biophysical impacts,
 

WARD will mount a project-wide system for on-going monitoring of
 
This will follow upon
people-level impacts across the LOP. 


completion of start-up tasks such as compiling and synthesizing
 

existing data and literature on the project area as a whole,
 

conducting parsimonious baseline studies of the target watershed,
 

and identifying potential "key farmers" and controls. The
 

longterm TA in sociooconomics will be responsible for designing
 

and establishing the PLI monitoring system (see relevant job
 
will include parsimonious
description). Monitoring data 

as the more usual tracking of
producer opinion studies as well 


SS - 24
 

iPD0
 



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.
 

Other Observations
 

NEED TO CHECK ON CURRENT SUPPORT AND HOLDINGS BEFORE DECIDING TO
 
INCLUDE THE FOLLOWING.
 

If other donor assistance does not exist, modest support for
 
the INIA library should be considered as a mechanism for ensuring
 
institutional memory and forestalling costly and embarrassinS re
inventions of the wheel with regard to both past and future S4C
 
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 information
 
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. Furthermore, this move would
 

a
consolidate USAID/CV investments under thu earlier FCRP in 

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 review and evaluate the full census
 
(especially Volume 2's socioeconomic data) and correct any
 
unwarranted assumptions in the PP in light of unexpected new
 
findings. In addition, Phase II results from FCRP socioeconomic
 
data should be reviewed. Based on a year's tracking of 40
 
carefully chosen agricultural families, this study categorized
 
Santiago farming systems into 12 representative 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 iundness of specific
 
project activities for different rerommendation domains. It will
 
also be valuable in designing an ef'icient but effective PLI
 
monitoring system.
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NOTES
 

"Agricultural families" are defined in this document as
 

"economic unit(s] of agricultural production subject to a unitary
 

authority and comprised of all cultivated parcels, independently
 
size" (MDRP 1990:23,
of the title possessed, juridical status, or 


The censu. thus is limited to families who
translAtion mini). 

raise plant clops. It excludes rural households that depend upon
 

salaried
only stockrdising, commerce, fishing, crafting, or 


Readers should also note that, for Santiago Island, only
labor. 

sampled in this cansus. Its
50% of "agricultural families" were 


findings do not always square with other datasets that may have
 
remote parts if the
been more carefully done and/or reached more 


island. Notable discrepancics include, among other things,
 

family size and livestock holdings. For these parameters, PP
 

design relies instead on figures from the HDRP's Santa Cruz field
 

office and the Finan and Belknap 1984 survey.
 

ATTACH THE FOLLOWING 

Table 4.3.1
 
1988 Population of Ribeira Seca aid Projections to EOP
 

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
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TABLE D.4.1
 
1988 POPULATION OF RIBEIRA SECA AND PROJECTIONS TO EOP
 

AVERAGE RATIO
 

NUMBER NLMBER NUMBER FAMILY WOMEN/ 
COMMUNITY FAMILIES MEN WOMEN TOTAL S:ZE MEN 

Montanha e Montaninha 176 44) 	 525 965 5.48 0.54
 
405 893 6.98 0.45
Pico Antonia 	 128 483 


0.52
Levada 35 75 82 157 4.49 

Achada Costa 28 
 95 108 203 7.25 0.53
 
Boca Larga Acima 47 ill 129 240 5.11 0.54
 

157 230 387 6.67 0.59
Fundura 58 

Boca L-rga Abaixo 61 145 175 320 5.25 0.55
 
Orgaos Pequenos 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 I A in- 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.!2 0.48
 
Mato Raia,Lagedo,Carrnira 68 291 213 504 7.41 0.42
 
Joao Teves,Covao Sequeiro 46 147 172 319 6.93 0.54
 
Joao Goto 
 50 87 125 212 4.24 0.59
 
Lage 65 182 176 358 5.51 0.49
 
Ped.Amolar,Varz. Santana 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
 
Julanque 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 1171 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).
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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 council 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 Enginaering
 
(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 showu its most likely 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 services.
 
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 H.4.3 shows the composition of the
 
new institutes and how existing agencies are expected to fit into
 
the new pattern.
 

ASSESSMENT OF CAPABILITIES
 

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. However, the Evaluation found
 



deficiencies in inter-institutional coordination and cooperation,
 
First,
particularly in two areas critical to the new WARD project. 


did 	not provided adequate research support to watershed
INIA 

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.
 

are the scope watershed
Activities that outside natural of 

development should be assigned to other organizations." (p. 63)
 

a
The WARD Coordinating Council should provide forum for
 
correcting inter-institutional deficiencies, but USAID should
 
insist on certain conditions in the Cooperative Agrement.
 

" 	 GOCV will continue all necessary support (particularly 
salaries) to agricultural research, conservation, 
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 reorganization 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 National Institute for Agrarian Research. INIA
 

INIA benefitted from institution-strengthening activities
 
(training, technical assistance and commodity import) of USAID/FCRP
 
and other assistance projects. It enjoyed a reasonable priority in
 

nd received a fair amount of support. Although
government policy 

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
 

coordination with other GOCV institutions through a
maintains 

Coordinating Council overseen by the Minister of Rural Development
 

are set by a
and Fisheries. It'3 internal policy and priorities 

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
 
INIA has some deficiencies in its
resources is shown in Annex D.1. 


in the social sciences,
professional staffing, particularly 

agroforestry, soil science, irrigation and watershed management.
 
Some of this is due to attrition during the past year.
 

The Directorate General for Soil and Water Conservation and Rural
 

Enaineering. DGCSAFER
 

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 conservation
 
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 monotizod PL
 
480 food aid,
 

DG'SAFER's headquarters is at Achada S&o Felipe, a few
 

kilomenters from Praia, on Santiago. It consists of six modern
 

office buildings, throe 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. See
 

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
 
The new
currently form an integral part of the GOCV and the MDRP. 


institute design foresees all these major agencies as parts of
 
subject at first to considerable
semi-autonomous institutes, 


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
 
The project is likely to have to shift from a cooperative
WARD. 


mode among government agencies (and perhaps between USAID and GOCV)
 
to some sort of contracting mode of doing business. Payments in
 

money can be withheld for non-performance, but payments in other
 

forms such as training, vehicles or technical assistance could
 
hardly bc 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

and
autonomous institutes. The Ministe- of Rural Development 

Fisheries has recognized in conversation with USAID and the PP
 
design team that GOCV will have to be responsible for salaries
 
(even at a higher level), at least in the beginning.
 

MANAGEMENT
 

Lines of authority are fairly well defined under the current
 
GOCV set-up as it affects WARD. See Figure B.4.4. The situation
 
is less well-defined under the anticipated institutional
 
reorganization and semi-autonomy.
 
Management Capability and Experience
 

Most of the major GOCV officials and technical personnel to be
 
involved in WARD have experience in predecessor projects and posess
 
the necessary capability. Most of thn same people will probably be
 
major players under the anticipated reorganization.
 

USAID/Praia
 

USAID/Praia is a small 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.
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ANNEX D.6 FINANCIAL AND ECONOMIC ANALYSIS
 

I. FINANCIAL
 

The :urpcse of financial analysis is to 	 oetermine the
 
value to the
zinancial viability of the project (monetary 


expenses
participants) and to assure that the stream of expectec 


can actually pe paid for by the participants. Only bene'its
 

meas-.-eale, or "est;matanle" in monetary terms are considered.
 

The participants are the U.S. Government 	 (USG) and t0e
 

government of Cape Verde (GOCV) who finance the 	development efforts
 

of WARD. The beneficiaries fall into a continuum of direct to
 

inCi-ect from the farmers on the target watershed to farmers or
 

other Santiago watersheds to farmers on other islands to Cape
 
Veraian consumers. No attempt was made to include the latter grouD
 

in tne financial analysis although they are sure to benefit from
 

lower prices and better diets. The measureable benefits are mostly
 

from increases in agricultural production.
 

The total benefits from WARD far outweigh the costs, as shown
 

in Table D.b.l. Even when the time value of money is taken into
 

account, the benefits are impressive for a project of this nature,
 

at least a reasonable "bang for the buck". If the project performs
 

as expected, there will be a positive financial return, that is,
 

the discountea flow of benefit5 will exceed the discounted 4!o" of
 

costs.
 

As with any activity dealing with the fiture, assumptions must
 

be made on the basis of imperfect information. Most of these are
 

apparent from the support tables; others are discussed in the
 

following text.
 

A. COSTS
 

The costs of the project are those shown in the project
 

budget. Only WARD costs (USG and GOCV) are included, and benefits
 

Include only those resulting from the project. GOCV in-kind
 
cuntribution is not included. Costs incurred by GOCV and other,
 
corors beyond the PACD are not considered although it is assumeo
 

thot development efforts will continue at an appropriate level.
 

FIN- I
 



TABiLE 0.6.1 
FINAINCIAL RETLRN TO WARD PROJECT 
0On DOLLIS 

PROJECT BENEFITS 
------------------------------------------------

INCRERSEO 
PROJECT C, _TS INCREASED PROICTIVITY INCR. 

YER LIS3 GOCV TOTRL 
---------- -IPPIGREO- --------------- FUELO 
LRND CROPS LIVFSTOCK SUPPLIES TOTAL 

CASH 
FLOW 

----------------- ------- ------- -------- -------- --------- -------- -------- -------1 
2 
3 
4 
5 
6 
7 
a 
9 

1016 
2136 
1591 
1422 
1112 
975 
748 

1087 
1742 
1397 
1219 
1155 
967 
86 

2103 
3876 
2978 
2641 
226? 
1942 
1634 

40 
40 
60 
100 
100 
200 
200 

120 
220 
450 
550 
1100 
1100 
1100 

150 
225 
325 
750 
75n 
?50 

24 
44 
64 
90 

0 
160 
410 
755 
1049 
1994 
2114 
2130 

-2103 
-3078 
-2818 
-2231 
-1512 
-893 
360 

2114 
2130 

10 100 1100 750 96 2046 2046 
11 
12 
13 
14 
15 
16 
1, 
18 
19 
20 
21 
22 
23 
24 
25 

100 
40 

1100 
1100 
1400 
1400 
1400 
1650 
1650 
1650 
1650 
1950 
1950 
1950 
1950 
1400 
850 

7 5 
3 

750 
750 
750 
750 
1125 
1125 
1125 
1125 
1125 
1125 
1125 
1125 
750 
375 

108 
120 
132 
142 
152 
160 
166 
174 
180 
168 
158 
148 
140 
120 
100 

2059
2010 
2282 
2292 
2-32 
2935 
21943 
2949 
2955 
3243 
?233 
3223 
3215 
2270 
1325 

2059 
2010 
2282 
2292 
2302 
2q35 
243 
2949 
2c55 
3243 
3233 
3223 
3215 
2270 
1325 

TOTRL 9000 8443 17443 1000 26790 17625 2478 49093 42450 
Ni 12500- 12601 

I R= 0.100927 
B/C 9 0.1 1.009092 
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B. BENEFITS
 

:c'-ease=
Fi'ancial De-e'its S-om the WARD orje:t accrue 4roT 


,--icats= Ie'o Made P:ssiole by scil anc wa:e- ccnser.atic- e;40rtm
 

a-a -;c-:-c-eases in agricultural -ctuctivitN, resultir,; rc
 

conser.atio- e''orts and agricultural resear:h. Some beneiits
 
woulC l:vely accrue without the WARD pD-ject, but most cbserverS 

;eel that there wculd be a signi4icant ar-::.nt c4 env-o-e-ti 
Oeg-aCation which would resuit in an ove-all negative st-ea- c4 
benefits over time "without project." 

The total tenefits to Cape VerdL from all development efforts
 
(GOCV and other donors) will be larger than those shown in Tatle
 
D.6.1. For example, it is generally believed that 300 hectares cf 
irrigated land can be added to the land base of Santiago island, of 
which only 50 are claimed to result from WARD. Similarly, total 
increases in agricultural production resulting from soil and water 
conservation, flood control and agricultural research are eKpected 
to be hi.;er ta-an those claimed as resulting from wA:;. 

Productive Value of Irrigated Land
 

Crop bucgets develcped by the Socio-Economic Studies team at
 
INIAI provide a basis for financial analysis of irrigated land on
 
Santiago. Their conclusion was that the production of the major
 
irrigated crops was profitable, and wnuld be profitable even if
 
more realistic water charges were paid. Their findings are
 
summarized on the following page.
 

I See CROP BUDGETS FOR SELECTED IRRIGATED CROMS OF SANTIAGO 

AND SANTO ANT4O ISLANDS, Socio-Economic Studies Team, Food Crop 
Research Project ano Department of Social Sciences, INIA, 
September, 1987. 

FIN - 2
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YIEL.D P :CE REVENJE CZSTS NET/HC
 
CRO= T, a CC'C., EEE- Es:
Esc/k9 : 


Fert. Torato 4C 30 !:00 222 r-.
 

Sw.P.tMa ¢. 9 85 765 142 623
 

Banana 50 13 650 1l1 534
 

Tomato 20 30 600 137 463
 

Cabbage 15 40 600 144 456
 

Onion 23 25 579 158 421
 

Potato 12 40 460 271 209
 

In order to determine the productive value of irrigated land.
 
the PP team calculated Internal Rate of Return tIRR) over a 20 year
 
period for the above crops. This required the following
 
assumptions:
 

0 Most irrigated plots are supported by some type- of 
structure, the useful lixe of which is twenty years. 

Maintenance costs average about seven percent per yea-;
 
higher toward the useful life of the structure.
 

0 Vleos will decline during the latter yea-s o useful lie. 

Table D.6.2 shows the model used in determining the productive 
value of land for the major crops assuming differing land values. 
Revenues and costs for years two to twenty were entered in Table 
D.6.2 for the various crops (from the preceeding text table.) The
 
productive value of land 4-r that crop was then determined by
 
manipulating the LAND COST (tor year one) until IRR was 15% (or B/C
 
RATIO was one to one when NPV was calculated at 15%).
 

The productive value of one hectare of permanently irrigatea
 

land is shown on the following page, assuming the producer expects 
to earn fifteen percent on his investment. 
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Best Avauilable DocumQ1I
 



CR DPEscudos 

IIt
 
It FertilzeC tornatc: ,.5 

Sweet p:tato/ Mani=o
 

I,625,000* Banana 

1,600,000Tomato 


1,600,000Cabbage 


1,500,000Onion 


Potato 1,075,000
 

= 
 for tvpical
Va-ela and colleagues provided similar budgets 

crcp systems in Santiago. These systems include both irrigateC'anc 

but less than twenty perce-t of the income was from
drylanC areas, 

I0 times the


the d-yland area. Dryland area was more than 

irrigated area in these systems, a rough average being 0.08 ha of 

land and I ha of Cryland. P-oduct:\, v, of lant per
i-rigatec 


cr near Pioelra Seca wate-s"ed
,ectare, 1- escucs, 'or systems or 


are Shown on the nevt page.
(Ribeira cos Picos. 


Andrade, Mark Langworthy, Timothy
-varela, Raul and Tito 


Finan. DESCICAQ E ANALISIS DOS SISTEMA AGRICOLAS REPRE5ENTATIVOS
 

Em SANTI-C,. Derartmtnto OOa Ciencxes 5ocial e Economia 4arlcoya.
 

-
IN;4N 99.
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PPODUCTIVE

S S E V 'E
 

System I 1 C 4,1O00 

System 2 1,974,000
 

System 4 3,675,000
 

System 5 1,875,000
 

System I is described as 'small subsistance", System 2 as
"small sutsistance without orchard", System 4 as "small holding
oriented to banana 
and manioc" and System 5 as "small 
hoidir
specializing in sugar cane". The dryland cropping Pattern was corrand beans in all cases. System 4 farms were located near tle mDutof the rlbeira and had much better water suoplies; hence the rlgt-eland valjes. See Publication cited for description of the systems. 

Productive value of irrigated land ranges 
from about one tcfour million escudos per hectare, roughly $13,000 to S53,CC,0 valuaole land ny most any agricult,.ral standard. Unfortunately, 
there is no reliable estimate of land Cevelopment costs, 
nor isthere an establisheo 
 market for agricultural land. The
ccnservative 
value of $20,000/ha 
was used in calculating IRR ir
 
Table D.6.l.
 

I-c-eased Productivity
 

Table D.6.3 shows the assumptions and methodology used ir'
 
calculating benefits from 
project activities on rainfed land,
irrigated 
 land, from livestock and from forestry on Santiago

islanc. Spillover effects of 
WARD activities 
to other islands has
 
not been considered in this analysis.
 

9 Irrigated Land
 

The PP team estimates the current 
(1990) farm level value of

irrigated crops 
on Santiago at S6,000,OCo. This serves 
as a base

for calculating future benefits due 
tc project interventions asshown in Table D.6.l. It is assumed that benefits will increase by
two percent per year of total value of production beginning in year

three of project life, will gradualiy rise to 20 percent by year 20
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and tail off to 10 percent in the last year covered by the analysis 

See Table D.6.3. Twenty-five years was theof benefit- and costs. 

have been discounted
period chosen for analysis as most Costs will 


to insignificance 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
 

schedule of yearly production increases
production and an assumed 

The schedule of annual production
due to WARD interventions. 


that assumed for irrigated production
increases is less than 

because WARD concentrates on irrigated land and IFAD has a rainfed 

project on Santiago island. Key estimates and assumptions are that 

I) the annual value of rain~ed agriculture is S5,000,000 and 2) the 

schedule of yearly percentage increases in production due to the 

project shown in Table D.6.3.
 

* Livestock
 

The current value of livestock products (meat, dairy products, 
hides) was taken prLmarily from a 1990 MDRP publication
eggs and 


RELATORIO DE ACTIVIDADES, EXERCICIO L989, from the General
 

Directorate of Livestock. The schedule of benefits due to the
 

project is the same as the schedule for dryland crops.
 

* Firewood 

The project benefits from tree planting are two-fold: 

soil/water conservation and fuelwood. Only increased values o' 

fuelwood are taken into account in this analysis because the bulk 

o4 :me uenefits of conservation measures are reflected in increased 

crop and livestock production, and tre other benefits from tree 

planting such as aesthetic value are not measureable in monetary 

trees planted at the beginning of thetCr's. Assumptions are that 

project will begin to yield firewood after six years. The annual
 

first,
.ieid of firewood will be aoout one ton per 2,000 trees at 

increasing to 1.5 tons as the trees mature. The schedule oi tree 

iai'tings on -ie'5, discussed annex isproject as in D.3, 
s-cwn on the followirg page.
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I P nJECT NL'" BE= 
=
YEA, TP EE 

2 500,000 
3 500, 000 
4 4C, 00C 
5 400,000
 
& 300,000 
7 Z00,000
 

Firewood is currently valued at S8C per ton. 
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II. ECONOMIC ANALYSIS
 

A complete economic analysis of the WARD project Is not 
possible with the resources allotted to the PP team. Stuoies would 
have to be carried out which are beyond the scope of work. At any 
rte., such an analysis is not neeed to justify the project as the 
Financial Analysis is positive. $Snce economic analysis uses 
shadow prices to determine social feasibility of & project, the 
economic returns are likely to be even higher than the 4inancial 
returns. A major component of the costs of the WARD project is 
labor, financed by sale of commoOities. The opportunity cost of 
labor on Cape Verde it less than its monetary cost because O4 
unemployment and lack o4 alternate opportunity. Work 4front type 
projects and 4ood for work programs should theoretically pay for 
labor at or slightly above the opportunity wage rates Political 
considerations have prevailed in Cape Verde, partly because the 
opportunity cost is verv low and partly because 't is politically 
expedient to augment rural incomes in this manners 

In order to obtain an idea of the socio-economic returns to 
the project, work front payments were reduced to roughly 55 percent 
of their monetary value shownmin Table 0b#,1, and land values were 
reduced by about 25. to reflect more closely their true leconomic 
value., Although this hada balancing effect, IRR increased from 
10% to 12.5%. This does not take account of other social ano 
economic benefits such as lower "rice* tr onsUmers which are 
expected to result from more 9fficl,,cy In agricultural production. 
Were it possible to consider all project benefits, IRR would 
probably be on the order of 20% to 25%. 
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TABLE D.6.2
 

CALCULATION OF FINANCIAL RATE OF RETUR_
 

FOR IRRIGATED LAND ON CAPE VERDE
 

000 ESCUDOS
 

CASH 

FI4W 

-4250.0
 

713.0
 

713.0 

713.0 

713.0
 

713.0
 

713.0
 

713.C
 

670.5 

670.5 

670.5
 

670.5
 

670.5
 

570.5
 

670.5
 

676.5
 

568.0
 

568.0 

465.5 

465.5
 

8172.0
 

LAI D 

YEAR COSTS 

1 4250.0 

2 255.0 

3 255.0 

4 255.0 

t) 255.0 

6 255.0 

"7 255.0 

8 255.0 

9 297.5 

10 297.5 

11 2>07.5 

12 297.5 

13 297.5 

14 297.5 

15 297.5 

16 297.5 

17 340.0 

18 340.0 

19 3R2.5 

20 382 5 

TOTAL 9860.0 

NON-LAND 

COSTS 

232 


232 

232 


232 


232 


232 

232 

232 


32 


232 

232 

232 

212 


232 

22 


232 


232 

2321 

232 


440 


TOTAL 


COSTS 


4250.0 


487.0 


487.0 

487.0 


4B7.0 


4.!7.0 


487.0 

487.0 


529.5 


529.5 


529.5 


529.5 

529.5 

5 , 


529.5 

529.5 

572.0 


572.0 

614.5 

61 4.5 


14268 


REVENUE 

1200 


1200 


1200 


1200 


1200 


1200 

1200 

1200 

1200 


1200 

1200 

1200 

1200 

1200 


1200 


1140 


1140 

1080 

1000 

22440 


1 



NPV 6414 6442
 

IRR 


B/C RATIO 


LAND COST 


CAPITAL COST 


YIELD-T/HA 


PRICE-ESC/KG 


NON-LAND COSTS 


06-Aug-91
 

CVIRR2.WK1
 

0.151
 

1.004
 

4250
 

0.15
 

40
 

30
 

232
 



ANNEX D.7
 

PROJECT PAPER DESIGN
 

INITIAL ENVIRONMENTAL EXAMINATION
 
or
 

CATEGORI AL EXCLUSION
 

PROJECT COUNTRY: 	 CAPE VERDE
 

PROJECT TITLE: 	 WATERSHED AND APPLIED RESEARCH
 
DEVELOPMENT (655-0017)
 

FUNDING: FY(s): 1991-1998 	 US$: 19 Million
 

IEE PREPARED BY: 	 Mr Idrissa SAMBA, REDSO/WCA,
 

Regional Environmental 	Advisor
 

ENVIRONMENTAL ACTION RECOMMENDED:
 

Positive Determination:
 
NJegative Determination:
 
Categorical Exclusion :XXXXXXXX
 
Deferral
 

SUMMARY OF FINDINGS:
 

Recommended environmental 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) (xiv). 

The applied research component for agriculture and
 
forestry is recommended for a categorical exclusion under 216.2
 
(c)(1)(iii) or 216.2 (c) (2) (iii).
 

The training and technical assistance components are
 
recommended for categorical exclusion under regulation 72 CFR
 
216.2 section (c)(2)(i).
 

The commodity import program including vehicles, spare
 
parts, office equipment, motor pumps, computers and other
 
equipment is recommnended for categorical exclusion under 22 CFR
 
216.2 section (c)(2)(xii).
 

The PVO managed Title II food assistance portion of
 
this project is recommended for categorical exclusion under
 
regulation 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 IEE preparer suggests
 
that an environmental follow up of the project activitien 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.
 

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: 

Mission AID/R4p r TE DATE:___ 

CONCURRENCE: 

Bureau Environmental Officer: APPROVED: X 
DISAPPROVED: 

DATE: 9/20/91 

CLEARANCE: 

GC/Africa: STATE 314208 DATE: 9/20/91 



- D.7/3 

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 assistance 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
 
provide 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 University 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 awareness campaigns,
 
monitoring, mitigation, and commodity procurement
 
including vehicles, spare parts, office equipment and
 
computers. Other commodities, of a type as yet undefined,
 
will also be procured, but these will not include
 
pesticides.
 

Second, USAID will provide the GOCV with $10
 
million in local currency generateC through a PL-480
 
monetized Title II food assistance program. These local
 
currencies will be used to pay the Classical and
 
Comxunity-based Workfront workers. The workfronts will
 
build a limited number of structures including check dams,
 
sediment retention structures, and water harvesting
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They will also grow seedlings and plant trees
facilities. 

for future benefit including canopy formation, 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 equipment.
 

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 employment/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 objoctivo 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
 
irrigation/water
agricultural land leveling project, or an 


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 project objectives are examined under AID
 

regulation 22CFR216 to concur with the AID policy that is
 

(1) "ensure that the environmental consequences of AID
to: 

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 mankind; and (4) define environmental
 

limiting factors that constrain development and carry 1
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:
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2.1 Soil and water conservation activitib
 

- On farm soil and water conservation: mainly
 
funded with local currency, and project funds for
 
technical assistance aspect.
 

* De3ign and application of land use
 
systems.
 
* Contour practices: hedgerows,
 
strip-cropping, contour tillage.
 

- Off farm soil and water conservation: funded
 
with local currency generated from the PL480
 
program.
 * Structures: dams, gully plugs,
 

drop-inlet spillways. Those 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 Soca and 20 others in the
 
remaining 11 watersheds; and (c)
 
rehabilitate and upgrade 40 hydraulic
 
structures. These structures are
 
intended to generate positive changes on
 
the environment and the natural
 
resources profile; however, some adverse
 
effects may occur.
 

- Develop irrigablo lands: funded with local 
currency, and the participation of the farmers on 
private lands. 

* Land leveling and terracing of 9
 

hectares for irrigation in the Rebeira
 
Seca watershed,
 
* construction of 10 Km of lined canals, 
* construction of three diversions for 
water conveyance, 

- Irrigation is intended to fulfill one of the
 
objectives of the project, to increase food
 
production. Although the area planned to be
 
irrigated in small adverse effects on the
 
environment may occur.
 

2.2 Forestry activities
 

- 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 funds, with
 
project funds for technical assistance.
 

* development of technology packages, 
* implementation of agroforetry systems, 
* studies of market strategies, 
* extension and training of f&rmers. 

- Promotion of private sector activities. 
* study of private sector activities in
 
seedling and charcoal production, tree
 
planting, fuel wood harvesting,
 
marketing,
 
* evaluation of currently working
 
enterprises.
 

2.3 Agricultural research activities
 

- Institutional support:

* on farm research methodology,
 
* research management
 

- Applied research:
 
* water management research,
 
* cropping systems development,
 
* varietal dovelopment.
 

- 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 between
 

' 
latitudes 140481 to 17012 W and longitudes 220411 to
 
250221 H. The twelve selected target watersheds lie on 
the windward side of Santiago island. Ribeira Seca, the 
largest of the 12 watersheds where WARD is going to work, 
is given special attention for research, data collection 
and monitoring purposes. 

Climate: The climate is characterized by a short
 
rainfall period with scarce rain and a long dry season.
 

I10H
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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 200 C to 25

0 C.
 

Topography: Torrents may drop as much as 1400
 
meters while plunging from the steep slopes of basalt,
 
basanite, or other volcanic materials derived soils to
 
deposit their alluvial debris in rivfr 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, 39% of the land between 15 and 30%, 17%
 
betueen 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: broccias, pumice,
 
and pillow lava.
 

Soils: Shallow, orodable soils with variable
 
quality and depth, cover 65% of Santiago. Brown to
 
reddish-brown sandy, to clayey loam soils predominate in
 
areas used for rainfed agriculture. Theso stony, shallow,
 
and clayey loam soils contain very low amounts of organic
 
mater and consequently retain limited amounts of water.
 
Young volcanic soils suitable for agriculture occupy only
 
23% of Santiago Island.
 

On denuded slopes, 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 ocean. The stream 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.
 

Hydrology: None of the twelve project area water
 
courses are perennial, and oven domestic wells and springs
 
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.
 

1zV
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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
 
Most of the vegetation consists of
associations exist. 


introduced exotics, cultivated types and weeds with only
 

92 of the 600 species surveyed (Chevalier 1935) being
 
Most of the time, vegetative
endemic vegetative forms. 


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 jPp, indigo, Acacia
 

seyal, Acacia albida, Borassus spp (2 isolated
 
Planted Prosopis app
individuals) and other palm trees. 


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 frogs 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
 
Studies have shown that the following bird
inopinata. 


species are present in tho archipelago: six species
 
useful, three species of predators, six
identified as 


-ery rare, five species of scientific
species of rare to 

interest and ten marine species.
 

Major Ecological Problems: Desertification and
 

shortagns 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
 

ecosystem equilibrium. This is aggravated by
 
unsustainable agricultural practices (fields on steep
 

slopes, no land conservation/regeneration practices) and
 
Most areas are
vegetation cover depletion for fuelwood. 


The water table is
susceptible to wind and water erosion. 

very sensitive to rain deficit: the impacts of the 1989
 

deficit still affect the depth of the water table.
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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 is 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 re~ia, Cassia
 
occidentalin, and some endemic to the islands,
 
introduced or not: Launea melanirtiqma,

Asteriscus app, Periploca chvalieri (medicinal
 

plant), Indigofera tinctoria, Euphorbia tukeyana,
 
Micromeria forbesii, Datura innoxia, Cajanus
 
cajanus.
 

Bird species include: (a) Predators: Corvus
 
ruficollis (Somali crow), Passer 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 Atricalna, S.
 
Conspicillata orbitalis, Acrocephalus Brevipenn1
 
(the Yellow wagtails family), Hacyon leucocephala
 
that feeds on grasshoppirs, Falco tinnunculus
 
(falcon), abundant, feeds on grasshoppers and
 
lizards, as well as Tyto AlbL detorta (Barn owl),
 
Coturnix coturnix inopinata (Common quail); (c)
 
rare species: Himantopus himantipus (common
 
stilt), Gallinula chloropus (Common gallinule)
 
limited because of rare wet lands, Ardea purpurea
 
(Purple heron); (d) species very rare or almost
 
extinct: Anas anqustirostris (marble duck), Falco
 
porerinu (peregrinc falcon), Butoo buteo
 
bannormani (common buzzard); (e) species with
 
scientific interest: Ardea purpurea, Acrocephalus
 
brovipennis, Tyro Alba Detorta, Passer Jagensis
 
(noineau); (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
 

population of the archipelago is estimated to be about
 

336,798 in 1990 (Direccao Geral do 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
 
considerations 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 Soundnnss 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 are corn and beans which are normally intercropped
 
on rainfed fields. On Santiago Island, rainfed
 
agriculture occupies 20,OuO ha. Livestock and poultry
 
include sheep, goats, pigs, chickens, muscov%, ducks, and
 
Guinea fowl, with horses, donkeys and mules serving as
 
beasts of burden. Concelho do Santa Cruz, that includes
 
Rebeira Seca, has according to the 1988 agricultural
 
census: 2082 cattle, 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.
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4.0 IMPACTS AND '!SUES
 

General Issues: Soil and water conservation
 
practices intended to be 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 lobster
 
and artisanal fishing areas will be improved by the
 
reduction in silt load.
 

Mitigation measurss suggested include tho
 
production of detailed watershed development plans on a
 
scale of 1:12,500 for each subbasin in each watershed
 
before commencing the remedial work. Mitigation measures
 
usually include monitoring, planning, and adjustments.
 

Direct Impacts of Engineering Design/barrage
 
construction: The structures proposed in project
 
activities are likely to have the most identifiable direct
 
impact on the environment. There is considerable
 
environmental risk posed by large, main-channel
 
structures. While 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 oci"rrence an,' magnitude of random floods. Although a
 
cross-channel structure fills with sedimint, it initially
 
operates as a reservoir. Assuming a reservoir filled with
 
water fails, the effect of a breach would vary according
 
to whether it was sudden or slow, and the amount of watr
 
contained in the reservoir. The worse case scenario is of
 
a sudden breach of a filled reservoir. This water would
 
cascade down the channel, probably overtaking any
 
downstream dams and add in their volume of water and
 
sediment to the flood wave. This would likely damage or
 
destroy any down rtream irrigation area and roadways.
 

The probability of failure is expressed in the
 
design specifications. Assuming a dam filled with
 
sediment fails, the breach would likely be slow and
 
limited to the part that failed. The worse case would
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a debris
water and sediment similar to
involve i mix of 

flow cascading down the mainstream channel. As with water
 

or damage downstream structures,
this would engulf 

It would likely deposit
probably causing their failure. 


large volumes of aidimant over irrigatcd fluvial
 

The worst of all possible cases would be a mix
terraces. 

of these two events, high volume of water associated with
 

high volume of sediment involving a series of 
broaches as
 

the flood wave advanced downstream.
 

Improved engineering design will lower this risk
 

but not prevent it. WARD will rehabilitate existing
 
tho dam
structures by building contracted spillways on 


cres. and adding discharge aprons and possibly energy
 

the dam foot. Ideally, the water discharged
disperuors at 

by these devices should be sub-critical when it reenters
 

the stream channel. An these structures age theou failure
 
shifting of rocks
risk increases because of settling and 


within the gabion, wire failure, corrosion and other
 

causes.
 

Previous pro)ect have supported rock wall 

ainly to limit soil erosion and siltconstruction r 

zones. The positive effects
transport into irrigated 


limited although officials claim that statistics
appear 

show significant changes (see IFAD). Walls are too far
 

apart and soil erosion continues because fermers totally
 

clear the land without any soil conservation practices.
 

Complementary soil conservation methods, other than tree
 

planting, have never been implemented conjoirtly with
 

structures for erosion/sediment control.
 

Biodivernity i35uos: An expocted effect of the 

project is to =iprove the biodiveraity profile of the 

country, uspecially with the use of a variuty of plant 
that the project
species for afforestation. This ansuniu 

does not nupport monoculturing of Proiokin snpp and 

develops conditions for diversification. R[eforestation 

and protection of vegetated areas will nignificantly
 

contribute to the multiplication of endemic )ocml species
 

currently limited in number. Plant species
 

diversification and multiplication resulting from project
 
birds,
activities could have synergetic positivo impact on 


raptiles and small nannalu.
 

Water Quality: Water q|uality is alrcady a 

problem, especialy for drinkinq water. Wells in the 

water courne channels are shallow, yield little water 

osalecially in dry yearn, and are not wall maintained. The 

walls observed by the team are dirty with tll sorts of 

things dropped in. Structures, by retainirg ediment and 

incroaning aquifer depth, increase the availability of
 
in the wells. Well protection and
drinking water 


maintenance will significantly irprove water quality.
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Veqetation Impacts: A significant impact on
 
vegetation produced through activities of previous
 
projects in the prevalence of Prosopis 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 is very
 
competitive and often inhibits the developmurnt of cther 
plants. It shoots the roots very deep to the .-ter table
 
and evapotranspirates considerable amounts of water.
 
Large nunbers of thi.s; pl-"^ :an seriously deplete the
 
already scarce water re.jources, particularly in channel
 
bottoms.
 

The overall effect of the WARD project is expected 
to be, among other benefits, an increase in vegetation 
cover. With divor .ification, already started in 
AID-funded nurerie.;, WAPD' impact on vegetation cover 
improve.ent will increase. Diversification can most 
likely be achieved with nahelian species and exotic 
species such as Acacia holocvricea (alrcldy used for 
replanting along ith o.th er Au;tra lian ;pe,:if's) and 
Leucaenia npp if suitable. 

mLnct'; on Wildlife: WARD's impact on wildlife is 
most likaly to be posJitive, especially through habitat 
improvement by aftorc-itation. Whore vegetation cover is
 
allowed to regenerato and recover, increase,- in wildlife
 
can be observed. Guinea fowls (returned to the wild),
 
pigeons and other birds colonize reforcated areas.
 
Afforestation and vegetation divor.ification can 
significantly improve bee keeping activities.
 

Land UIJe Conflicts: In the project area land can 
be clasified-according-to nlope. Each land slope group 
ha: s ecific pr-tentinls and project activities encourage 
land use according to their capacity and potential. Land 
uso conflicts are not likely to happen. Currently almost 
,ll available lands for agriculture in the project area 
are under owner or farmu,- control. Land ownership systems 
have been adopted by farriers for a very long tine and do 
not seem to favor conflicts .. mong users (.'ee appendix D.4, 
Social Soundness Analysis).
 

Indirect rpnactsr: Indirect impacts are expected 
to be generated by creating and improving water retention, 
increasing irrigated land and conlequont Increase in 
pumping of the fresh water table within 2 miles from the
 
coast. A monitoring and miti,.ation system is recommended
 
an part of the project to avoid 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 effects of vegetation cover using the
 

Soil Conservation Under Agro-Forestry (SCUAF) soil loss
 

computer model, or some equally acceptable method.
 

Eventually, runoff 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-sylvo-pastoral species, and contour tillage, local
 

These concentrations
concentrations of runoff may occur. 

could lead to rills and gully formation if downslope
 

protection is not a component of the farming system.
 

Downslope protection will most often be in the form of
 

hedgerow and stripcropped species which, if implemented
 

correctly, will havc debris collecting and water spreading
 

effect on runoff, lessoning 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.
 

Bottom lands and luwer watershed lands
Siltation: 

are currently susceptible to sediment accumulation
 
resulting from high erosion rates of the upper areas.
 

Tons of material are yearly deposited in the lower areas
 

or dumped into the sea. One 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.
 

on ground water
Salinization: Irrigation based 

pumping, as planned in the project, miqht result in the
 

rapid depletion of fresh water table and induce intrusion
 
of underlying salt water inland especially in the fringe
 

sea. Four motor pumps are
located within 2 miles of the 

planned to be purchased and installed. Close monitoring
 
should be undertaken to prevent the loss of irrigable
 
lands through salt intrusion.
 

Downstream Water Users: Water retention in the
 

upper reaches 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.
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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
 
miscellaneous. None of these commodities seem to have
 
significant foreseeable adverse effects on the environment
 
if properly managed and maintained.
 

Rehabilitation & Mitigation: Portions of the WARD
 
project funded under PL480 (lenerating local currency do
 
not fall under the AID environmental nrucedaros
 
reconmended by the regulation e2CiR216. 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 is to
 
guarantee the success of the investments, and to guarantee
 
the safety and security of the farmers. A failure of a
 
dam, water born diseases 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)(i) for the extension and training
 
component.
 

Thu 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
 
program 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
 
Technical assistance is
descriptions of the advisors. 


needed for research, training, design, studies, extension
 
services, logistical supporm, commodity procurement,
 
analyses, and monitoring of conditions precedent as well
 

as for the design and implementation of local awareness
 
campaigns.
 

The training 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 provilod to researchers,
 
extensionists, workers, and farmers, at all levels 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)(iii) 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 foreseen to have
 
significant impact upon the environment. However, effects
 
of motor pumps on water table should be carefully
 
monitored to prevent any unforeseeable risk in loss of
 
agricultural lands through salt intrusion.
 

The Title II food assistance portion of this
 
project is recommended for categorical exclusion under
 
regulation 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 well as in irrigable land development,
 
all activities involving damming, water retention
 
structures, water table pumping with motor pumps and land
 
leveling/terracing, an Environmental Assessment (EA) would
 
be required although WARD is designed to improve rapidly
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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 b2
 
carried out simultaneously with the project implementatioi
 
in the form of a monitoring/mitigation 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 1utde 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 necessary to
 
prohibit use of project funds or local currency for the
 
purchase or importation of pesticides.
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In past cooperation between our two countries, we have 
undertaken various projects, the common goals of which were to 
create conditions focc the development of agriculture in Cape 
Verde. These projects are namely Watershed Development 
(655-0013) associated with food aid supply and Food Crop 
Research (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.
Based 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 General of Int'l Cooperation
 

Jose Luis Roche
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5e0(1) COUNT CaNCKLIS? 

LI.Lud below ar 
statutory criteria
applioabla to the eligibility Or countries to
rvqivg the following oategoriew of assistance,
(A) both DevoloPM.nt Auwistance and Economic
Support Funds; 
 (B) Dfivelopmant Aoistancefunds onlyl 
 or 
(C) Economic Support Funds
only.
 

A. COUNTRY ELIGIBILITY
BOTH DEVELOPMEN' CflTaTJUA APPLICABLZ TokBSISTANCLF AND ECONOSUPPORT FUND ASSISTANCEO C
 

O
0. rn 4gti v oertification (Fy
3991 Appropri tiong Act 
 No

the .u. 55i(bj)fPresident cartifi'j Has

to t)o cHnaW..sthat the government or the recipiuntucountry is railing to take adequate
M4suo to Prevent narcotic drugsOther control]Ad orft m'btananocultivated, produced which ax.Q

Illicitly, or procecod
in vhole or in part. In 0tichvountry or transported through ouchcountry, erom bing coldthe illegallyJuriadictioil withinof such country to UnitedStates Government pernonnel or thairdependents or from entering tb UnitedStata 
unlawfully?
 

b. Positiv oertifioationBec. 481(h)). (yAA N/A
(This provision applies to
assistance of any kind provided by grant,
male, loan, lease, credit, guaranty, or
insurance, except 4Ointance fro 
tho
Child Ourvival Fund or relating to
international narcotics control, disaster
and refugee relief, narcotic, education
and awareness, 
or the provision of food or
medloine.) 
 It th recipJent in a "major
illJoit drug producing country" (defined
as a country producing during a fiscal
ear at least five aetrio tons of opium or
00 metric tong of 
oca nr marijuan.) mr a"major drug-transit country" (defined as a
Country that Is a significant direct
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source of illicit drugs significantly
affecting the United States, through which
Such drugs are transported, or through
which significant @u=a of drug-rslated

profits are laundered with the knowledge

or complicity of the government)t
 

(1) does tho country have

In place a bilateral narootics agroement
with the United Otates, or a multilateral
 
narootics agroeamaiL?
 

(2) haa the Drooidnon in
the March 1 International Darcotijc
Control strategy Report (IUSCR) determined
and certified to the Congress (without
Congr*aociial onactmont, within 45 days of
continuous session, of a rooolution
disapproving ouch a certification), or has
the President dtorminod and certified to
the Congrans on any othor date (with
Onaotmant by Cungrooo or a resolution
aPpovjay uuch cortirlation), that (a)
during the previoum 
year tho country has
cooperated fully with the United atatPs or
taXen aaequate 
 steps on its on to satisfy
the goals agreed to in a bilateral
narcotics agreement with the United 9tates
or in a multilateral agreement, to prevent

illicit drugs produced or proceaod in or
transported through ouch country from
being transported into tho United States,
to prevent and punish drug profit
lsundering in the country, and to prevent
and punish bribery and other forms of
Public corruption which facilitate
produciJon or shipment of illicit drugs or
diecou"ilo prosecutco
1 of ouch act&, or
that (b) the vital national interests of
the United States require the provision of
such assistance?
 

o. Govortzont voljay (1006

Anti-Drg Abuse Act of 1906 Dec. 2013(b)). 

N/A
 

(This section applies to the came
cafleqoriee of assistance subject to therev.'4rictions in FAA Sec. 401(h), above.)If recipient country in a umajor illicitdrug producing country" or tsajordrug-transit country" ia" dofinad for the
urpoNe of AA Sac 481(h):, Uas theroident submitted a report to Congress
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)Jxtinq such country ma co1i; (a) whicn,
am a matter of government policy,
encourage* or facillLate8 T4he production
or distribution of illicit drugs; (b) inwhich any senior official of the
 
government ongagoo in, encourages, or

facilitAtoo the production or d-otribution
 
of illegal drugs; (c) in which any memberof a U.S. Government agency has suffered or ben thrRAtened with violenco LJflioted
 
by or vith thn complicity of any

qovorment nfficor; 
 or (d) "hkiA fails to
provide roaoonable cooperation to lawful

activities of U.5. drug onforcement
 
agents, unless the rrouident has provided

the required certification to Congress

pertaining to U.S. national interests and
the drug control and criminal prosecution

efforts of that country?
 

2. Indebtadnea to U.B. citioa4v

(FAA Dec. 020(c): If assistance is to 
a
governmint, in the govarnnant indebted to 
any U.S. citizen for goods or servicasfurnished or ordered where: 
 (a) ouch 
citison has exhausted available legal
remedies, (b) the debt is not denied or
contested by much government, or (c) the
indebtedness arises under an unconditional 
guaranty of payment given by ouch 
yuvornent or control led entity?
 

]. QLRUFA AF V.D. DROVOCUT (FAA 

Sec. 620(a)(1)): It asniatance i 
to a
 
govormant, hue it (including any
government aganciea 
or subdivisions) taken
 
any action which has the effect of
nationalizing, expropriating, or otherwiseseiing ownership or cor.'rol of property
of U.S. citizens or entities beneficially
owned by than without taking stoe to
disobarge itu obligations toward ouch 
citizens or entities?
 

4. cv=niout countries (FAA Gac. 
620(a), 620(f), 62OD; FY 1991
Appropriations Act Sees. 812, 545):
recipient country a Comauniat Oountry? 

Is
 
If
 so, has the President: (a) detsrmioe 

that assistano. to the country in vital tothe 00curity of the United States, thatthe recipient country is not oontrolled by 

No
 

No
 

N/A
 

(77
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the intarnati.v5al C09unist fnnfpiracy,

aid that such assistance vii further
 
promote the indopondonoo of the recipient

country from International communism, or
(b) removed a country from applicable

restrictions on assistance to communist

countries upon a determination and report
to Congress that such action in iziportant

to the national interest of the United

States? Will assistance be provided

either directly or indirectly to Angola,
Cambodia, Cuba, Iraq, Libya, Viotnam, Iran
 or Byria? Will asoistance be provided to
Afghanistan without a certification, or
will saaiatanoe be provided inaide
 
Afghaniatnn through tho Goviot-controlled
 
government of Afghanistan?
 

5. Nob Action (FAA Sec. 620(j)): No

Has the country permitted, or tailed to
take adequata meoaoures to prevent, damaqe

or daotructius 
by mob action of U.S.
 
property?
 

6. OPIC Inveetmont Guaranty (TAA
SeC. 620(l)): 
 Has the country failed to 
No
 

ontor into &is Inventunnr guaranty 
agreement with OPIC?
 

. oeguro of U,D, Fishing Veusang

VAA Deo. 020(o); risnormenia Protective 

No
 

Act of 1967 (as amended) eec. 5): (a) Has
the country seized, or Imposed any penalty

or sanction against, any U.S. fishing
vebol booause of fishing activities in

internationel waters? 
 (b) If so, has any
deduction required by the Fioher
rn'o

Protective Act been made?
 

0. Loan Default (FAA Dec. 6 20(q);

FY 1991 Appropriations Act Cec. 

No
 
5g


(Brooke Anwmdnent)): (a) Has the
 
government of the recipient country bean
in default for more than six months on
interest or principal of any loan to the
 
country under the FAA? 
 (b) Has the
country ben in default for more than one year on interest or principal on any u.S.
loan under a program for which the YY 1990
Appropriations Act appropriate, funds?
 



Q. uilitawy 5q Lpaost (FAA sec. 

620(s)): if contemplated assistance is
 
d9velopannt loan or to ease frcv LuUnJomiC 
Support Fund, has the Administrator taken
 
into account thrt pftntagu of the 
oountry's budget and amount vf the
 
country's foreign exchange or other
 
resources spent on military equiaent?
(Reference may be made to the annual 
OTaking Into Consideration" mano "Ye,
taken into acoount by tho AdAln utrator at 
tize of approve of Agency OY3." This
 
approval by the AdminitrAtor of the
 
Operational Year Budget can ha the basis
 
for An affirmativo answv, during the
 
fiscal year unloca significant channs in
 
circumstances occur.)
 

10. Diplonatio Relations with 0.5. 

(FAA Sec. 62o(t)): lan the country 
severed diplomatic relationo with the 
United Gtateb? If so, have relations been 
resuwmed and have now bilateral auoistanow 
agreements bean neqotiateo and antered 
into mince such reounption? 

11. U.N. Obligationo (FAA Dec. 
620(u)): What it the payment statue of 
%ho olointi-y'n U.N. On±ivaticoie? If the 

cOlintry La-±n arrears, were ouch 
nrr-qArAfec tiken int4 .vu.,,t by tne 
A.I.D. Adminiotrutor In deter-aining the 

current A.I.D. Operational Year Budget?

(Reference may bm made tu the "Taking into 

Consideraticn" nemo.) 

12. International Terrorism
 

a. Ganotuary and support (Ir 

1901 Appropriationa Act Soc. 5561 FAA

SeC. *20A): iHas the country been 
detarmined by the PruvIdent to: (a) grant 
Sanctuary from prosecution to any
1.dividual or r1roup whloh ham oonuiLLd an 
act of international terrorism, or (b) 
otherwise support international terrorism, 
unles the President has waived this 
restriction on grounds of national 
security or for huiaanitarian revsons? 

N/A
 

No
 

Am of June 20, 1991. 
pSY1rlnt of Cape Verde's 
oblig.itons to the U.N. 
was i-n arrears by 
S 153,K0O. "hese 
arrearalven were t.Jen 
into A-cc&Lt by t.he 
A.I.D. M.ninlitratzr in 
deterrning hc current 
operational year NdAet. 

No
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.. Airport Beaurity (IODCA ot No 
1935 6ec. 552(b). Has the Secretary of 
State determined that tha Innt,'tr, its a 
nlign terrorist throat country after the
 
Secretary of Transrnrt1tion hao
 
determined, pursuant to section I115(e)(2)
 
of the Yederal Aviation Act of 1950, that
 
ar nairport in th& country does not
 
maintain end adminieter effective sucurity
 
measures?
 

13. Diaorimination (rkM Sec. NO
 
666(b))i Doen the country object, on tIxo
 
basis of race, religion, national n;igii
 
or sex, to thn presence of any officer or
 
employee of the U.S. who is present in
 
such country to carry out econnnici
 
•dOvalopmont prcqx'ano under tio FAA?
 

14. Ituoleor Teohnology (FAA Sece. No
 
669, 670)1 tia the country, after August

3, 1977, delivered tn any othor oountry u& 
received nuclear enrichnnt or
 
reprocesaing oquipment, matoriale, or
 
technolvgy, without spoolfied arrangements
 
or safeguards, and without special

certification by the President? Has it
 
transferred a nuclear exploolvo device to 
a mon-nuoloar weapon state, or if much a 
state, either ruceived or detonated a 
nuclear explosive device? If the country

is a non-nuclear weapon state, has it, on 
or after August 0, 1905, axported (or

attempted to export) illegally from the
 
United Statos any unterial, equipment, or
 
technology which would contribute
 
signifioantly ty ,le ahillty of a country 
to sanura.Lure a nuclear explooiy davip?
(rA. Vv. d un peraits a special vaivor of
 
Sec. 669 for Pakistan.)
 

15. Algiers Meeting (ISDCA of 194i, cipe Verde thaAnot Iet 
8eC. 720)1 Was tho country represented tc -.n.z-ed written -erev.ationi 
the Meeting of Hinistors of Foreign end t$.li :)tter t.n takern 
Affairs and Heads of Delegations of the nto b,tCUi,,tthe A.I.D. 
Non-Aligned Countries to the 30th General ' Intrtor In >rter-
Aesembly of the U.N. on wept. 25 and 20, runiro:tg ne t ;..D. 
1981, and did it fail to disassociate "ratlcvl Yea: hxlt. 
itself frn% the oomunique iLuuud? it SO,
has the Presidont taken it Into aocount? 
(Reference may b made to the "Taki)g into 
Consideration m&eo.) 
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26. Military coup (py 1991 
Appropriations Act Sec. 513) 1 Has theduly elcted eald of Government Of thecountry been deposed by military ooup ordecrea If assistance has beenterninatad, has the Preident notifiedCongress that a democratically electedgovernment has taken office prior to thereuunption ot assistanca? 

17. IRofugeo Cooperation (1Y 1991
Appropriations Act sec. 539): Does therecipiant country fully cooperate with theinternational refugee aacictancoorganizationu, tho Unitel Statos, andother governments in facilitating lastingsolutions to refugeasituationn, includingresettlorent without reapect to race, sex,religion, or natiunel origin? 

1. Xxploitution of Children ('Y
1991 Appropriationa Act Soc. 599D,amending FAA Sec. 116)1 Does the rec -pIont jovrn=ant fall to takeappropriAte end adoeplato toucurou. withinite Lafjlau, to protect children fromexploitation, abuse or forced conscriptioninto mllitnry o- Paramilitary corvicos? 

No 

Yes 

Yes 

3. QQVTY 
ONLY TO DLEVLOPHF2T 

MI,"TrCTCA A 
ASSISTAICE 

LULSLE 
(*DA") 

1. Nuzan Rlights Violations (FAA Sac.116) : lies the Department of Statedatermined that thle qovarnment hasengaged in a connistent pattern of groxcViolations of intarriationally recogniaqhtuuan righeis? 2r a, can it Dodemonstrated that aorntemplaLed easistanceVill directly benefit the needy? 

2. Abortions (FY 1991 Appropriations
Act Oec. 535%] 11a the Presidentcertified that use of DA funds by thisOOUh)k r Wvuld violat any of theprohib tions against use of funds to payfor the porfornance of 4bortions 4a aMethod or rami|ly planning, to utivate orcoerce any person to practice abortions,to pay for Ue parrormance of Involuntary 

No 

No 



uterilgiation am A method of tautlyplanning, to coerce or provide any
financial incentive to any person 
to
undergo sterilizations, to piy for any
biomedical research which reltes, Jn

whole or Jn part, to nothods cf,pero"manc. u theof. abortions or iaVuluntarysterilization an a means of family
planning?
 

C. COUNTRY ELIGIBILITY CRITERIA APPCADLE N/AONLY TO ECONMIc 6UPPORT PUNDC ("'QPN) 

numan flighte Violations (08 g8
CanR , ita. 1. uuun aeot4Ljud .hnr 
 rno€9"ntry inv nrnqngod in a sonihLI.

Vottern or green violations of
internationally recognized hunan rights?If so, has the Proaoidont found -hat th
couxtry mado much significant iauvawnr
in its human rights reaor4 that 
turninhinq
such assistance is in the U.S. national
 
interest?
 

7k'1
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Listed below are ctatutory criteria
applicable to the aamistazl, 
 renources
themselves, rather than to the eligibility of a
country to receive assistance.
dividud into tnreo parto. 
This ger.-tInn isPart A includexcriteria applicable to both Dovelopment
Annistanoo and rEonomiu Support Fund resource,
Part 3 inoludae ei±Luria appgbjnw&wluVmoRt Aoiat.,,auw only to rauourcoo. Part cincludem criteria applicable only to Economic


Support rundo.
 

CROSS REFERENCE: 
 IS COUNTRy CHECRULZST UP IV
DATE?
 

A. CRITEIA APPLICABJIE To BOTHj DEOPMEWMASSISTAN~CE AND LCONOMIC SUPPORT rUNS 

1. fost Country Development fforto(FAA too. G0I(c)): inrornation and
conclusions on whether assistance will
enouraq* orwL'La nf 
rne country oso
(a) incrance the flow o 
international
trade; (b) footer private initiative and
competition; 
(c) oncourage development and 

use of cooporativen, credit unions,
savinw and loan ausociatlona; 

and
 
(d) iscourage monopollntic practiooal (a)
improve toohnicnl efficienoy of induotry,
agriculture, and commerce; and (f)

strengthen free labor unions.
 

2. u.n. Drivate Trad and Invostuent(FA UQc. 601(b))s Ihormation andconclusions on how asoictance will
encourage U.B. private trade andinvestment abroad and encourage privateU.S. participation in foreign assitance 
programs (In±lcurliny.a.channels a of p-r:iYt tisawthe aervicso of u.G. private
enterprise). 

No 

No
 

No
 
Yes (e)
 
No
 

will not directly affect 
U.S. Private Trade and
investment. Will encorage

participation of U.S. UNi
versities, .agriculture 
specialists, and PMO's 
in foreign assistance 
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3. Congressional Notification
 

a. General requirement (FY 1991 
Appropriations Act Secs. 523 and 591;
FAA So. 634A): If money is to be 
obligated for an activity not previously

justified to Congress, or for an amount in
 
excess of anount previously justified to

Congress, has Congroag been proparly

notified (unless the notification
 
requirement has beon waived because of

substantial rick to himan health or
 
welfare)?
 

b. botlop of now account 

obligation (FY 1991 Appropriations Act
Sec. 524): If funds arc 
being obligated

under an nppropriation account to which
 
thay were not appropriated, hen the
 
President consulted with and provided a
writton juetifi atlun to r-"o HouRv and
 
Senate Appropriations Committooo and ha.

such obligation boon subject to regular

notifityIon procedures?
 

c. Cash transfer and 

nonproeoot sector assistance (ry 199q1

Appropriations Act So. 575(b)(3)): If
 
funds are to be made 
 available in the form
 
of cash transftr us: nonproject sector
 
assistance, has the Congressional notice

included a detailed description of how the
funds will be used, with a discussion of
 
U.S. interests to be served and a
 
description of any economic poolicy

reforms to be promoted?
 

4. Rnginooring and Financial Plans 

FA Sec. 611(a)): Prior to an obligation

n excess of 6500,000, will there be: 
 (a)


engineering, financial or oth4 r plans

necessary to carry out the assistance; and
 
(b) a reasonably firm estimate or the cost
 
to the U.S. of the assistance?
 

5. Legislativo Action (FAA Sec. 

611(a)(3))l If legielativo action is
 

uJrMdu Wilt,;n roolpLent -wws,L&y wisn 
respect to an obligation in excess of

$500,000, what is the basis for a
rowena1e nvrectstion that guvh action
 

Nc. C e 
a- * ,
 

o e-e::e 
fds are
 

N/A
 

N/a
 

Yes
 

N/A
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will be completed in time to permit
crdazr:4 accomplishment of the purp se of
th* eummistanoer
 

6. 
Water Resources (FAA sec. 
612(b);
V 1991 Appropriations Act soc. 501); 	
Yes


project I" It
for Water or water-rgratod lAnm
ouurvs construction, have bnefit.costa been computed to the extent 
and 

practicable in accordance with the
principlea, atundards, And Drocnduireo
established pursuant to the Water
Resourcea Planning Act (42 U.S.C. 1962, X1
A=g.)? 
 (Sao 
A.I.D. IandLbAu 
 3 for
guidelines.)
 

7. Cauh Transfer and Ootoor
AlbiataZo, (FY 1991 Appropriationo Act	 
N/A

Sec. 575(b))t 
 Will cash transfer or
nonproject sector assistance bo naintained
in a Ooparate acmount ana not co~ingled
with other fundo (unlos ouch requirements
are waived by Congrospional notice for
nonproject sactor aociatanco)7
 
8. 
Capital Agiotanoe (FAA sCc.
621(*)): 
 If project is 	 N/Acapital asulatancm
(A, uunstructlon),
assistance 	 and total U.s.for it will exceed $1 million,has Mission Director ourtifled and
Regional Assiotant Administrator taken
into consideration the country'.
capability to maintain and utilite the
project effectively?
 

9. 
Rultiple Country Objeotlves (FAA
Sec. 601(a))s 
 Information and conclusions 

No
on whether projects will encourage efforts
of the country to: 
 (a) increase the flow
of international trade; 
(b) foster private
initiative and competition; (c) encourage 	
Yes
 
No
development and use of cooperatives,
credit Unions, and
asoclations; oavinga and loan(d) discourage conopolistlo
praictioo; (C: improve technical 	 No 
Yo
efficiency of industry, agricultur 
 and
commerce; and (f) strengthen tree labor 
 NO
unions. 
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10. U.. Private Trade (FAA Sec.601(b)): Wi: not d.rect.-. af eInformation and conclusions oi
hnw projot vill P.Sv .=e T:a.e a-_, 
 . p,* :--'es-ttrade and investnent abroad and encourage *." 
pa-c zea:::-. z"privmto U.S. particiPatlon In roreign
annistanoo prot.-ai, ....ersi , .
t ncluc3nrp&Jvate tradeo time of s~ec:a.:.s-s, an ;..7.U.,. 

channels and the PervIces of fe:reign Ass;s-an-ceprivatc enterprise).
 

11. LocAl CurronaLo±
 
a. 
IAolIpIont CoCntribtim 
 The Go 
 .iet
(FAA 5ecs. 412(b), 63C(h))4 of Cape VerdeDescribe
steps taken will fuzdwith its own resourto assure that, to the aximulces the salaries a-d ber*fits*Xtant possiblo, the VoLntrycontributing local ctirranoiog to m1et the wel
Cost of contractual and other as office szace fcr U.S.
 

is or counte.parties at 1Y.A, as 
cervices,and foreign currencies owned by the U.S. 

te-.zc.l :r:!esy-Ais. Fo
a&.o utilixed in lieu of Qllarn. e c'rr: c.-ratedT:tie I.I -c-.-uz-n = Pro-rm- P.L. 48e

cJI f.:.
b. U.fl.-OV- ad Curronoy (FAA Titlea fXS=tre.rcx-. ,C'-S*C. 612(d)): Doan thp U c. own oewcaga, as.- rzil &-sc! - -foreign currency of the county and, if constJctin
8o, what arrango-onta have been radot8 of water--hod strc-.ures toItsnc-C & 

releaseaflc for 


e sustarer.oal ty of
 
o. Oeatat Account (pY 1991 a- .
Appropriations Act Sec. S75). 
 f


euuiatanc, ic furnished to a foreign 
B. N
 

governent under arrangements which result 
C- N/A


in the generation of local currencies:
 

(1) H|a% A.Z.D. (a)
required that locel currcnclea be
deposited In 
a separate account
*"thh1lhad by the 'tciplent government,
(b) enter9d int.n an 
agrooaent 6wLh that
qoverraant rrcv/:'t-
 - the anount Or local
Cuxrncies to bA Venerated and the terms
and conditiona under %which the currencies
so deposited may be utiliked, and (o)
establi hed by agreement the
rosponsibillt l 
of A.I.D. and that
qover;.mont to monitor and aocount fur
depnAtlts 
 nto ahd diabureement. from the
stpPrato account?
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currencies (3) Wil 
uLih Aocal
or an equsvlAnt &Mount of
local Currencies, be used only to carryout the purposes of the DA or ESr chaptersof the FAA (dopendlng

the on which chapter I&source of the acciotanca)

adminiatratve or for therequirements of the Unlitud
Stdtem Govornront
 

(3) Ha A.ID. tAken all
appropriate 
 stOps to onsuro that the
aquivAlont of local currencica diabursedfrom the separatoe annnnt are uosa r theagr^^l Purpooum?
 

tetwinatdo (4) It OGDJIAtnca ic
to a country, wi11
unencumbered anybalances of funds remaining
in a separato account be diopoved or for
purpose$ ayroed 
to by the recipient
government and the United Statea

Government?
 

22. 
 Trado nootrictioba
 

a. 
 surplus CoruoditlosAppropriatione (Fry 191 N/AAL.L SoC.SCOiStance it 
5 21(a)); Iffor the production of any
CoZUdity for export, inlikoly to 1:4, the co dlltyIn surpius on worll market&
at the time the resultithg productive
capacity Locores operative,assistance likely to 

and is cuch
 
cause substantial
injury to U.s. producers of the same,
similar or 
competing cor.odity?
 

b. Textiles 
(Lauteab-rg

AadMaOt) (Ft 1991 N/A
Approprlationu
Sec. 5 2 1(c))t Will Act 
fur proqrams In Crib 

thg Anniutanoo (ese.pLe n Basuincoun ri.s (aieatipv
under U-8, Tariff 9chodule
"section 007,-

tariffs which alloys reduced
on articles asaenbl~d abroad from
U.S.-made conpcnants) be used directly toprocure feasibility studies,
prefeauibility atull e,
louvfJleo of potential or rr-o

invastzent in, 
or to
ssist the establishment of facillt
specifioally designed for, the manufacture
 
5 .s
 

for export to the United States or tothird cnintry markets iii direct
ComptItion with U.s. *Kports, of
 



textiles, OppoireA, 
footwear, handbagu,
flat gooda (such a5 Wallet. or coin purses
worn on thn person), Work q't9ye
loat 
 or
 oae
ring apparel?

13, Tropical Forests (ry 1991 
 No
 

Appropriations Act Sec. 533(c)(q)).
fund, 
bc uboa Wi3N
rur Any program, project or
activity Which 

(b) 
would (a) reult In any *1 ) itiognt lo5s of tropical foroatc, or
Involve Induotrial timbar extraction
in Primary tropical forest 
 roau?
 

14. 
 PVO assiatanoo
 
a. AudIting and rogintration
MY 19P] Appropriations Act Soc. 537): 

If a P1O IsStaistance in being rade avallabi 
selected t:It.- lTnent 

to a 
£V pa.r c! _ePVO, has that organtortion provided upon 

creject, these re-:re
rtntstimely request anly docu-ont, file, or 

w;1 be CalIedrecord necoosary to tho auditing 
WI before0:' a-.:requireonts of A.T.D., 
 "aj:rat; 
 .
register and in thw pvO


e d Vith A.I,Vi IS (-0t(ITCd .0 
by A. I D. 

b- ILU fld Lg B5Q~Appropriations l (Py 1901 .Iusw lL be a C nerti:OnAct, Title Ir, 
under
headlnri "PIrvato nlid Voluntary c! .'acrer-.t enteredOrgan Ln. b:A..D.
t1onGo)' If e
3RAdo aoiOtano Is to bu
to a United 9tatug Ivo (other than a

cooperative deve!op.znt organitatIon),
doe It obtain at 
leagt 20 percent of its
total annual funding for International
actlvitios from sources other than the
United States Covernnent?
 

15. Projeot Agren
(State AUtholza~tion sec. Du umtatio,
139) (aa 
 re
c-r;.iled With t ..
Interprnted by conference report)):
confirnAtion of the date of signing of the
project agrooaent, including the anonnt
 

flag 

Involvod, "wit cabia 
.o State L/T and
A.I.D. LEG within 60 daya or
agreasmentn ontry Into foroo vi.hj 
 respect
 
the
 

tO the United utatea, and hag t:.j-tLpt full
or the agrooment boon Pouched
tthOse 
A"* oftris.7 to

(Doe jInaook 3,Appendix 6G for agreements covered by thigProvItion). 
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16. Xetrio eyetam (Onnibus Trade and
Competjtitivenee 

2909
ltorpretAd by conrarenc* rcpot,Motric Corivergion Act or. 

am4ending 
Act of sec. 5164, as 

1975 Sec. 2, and
AC Inlplemntod through A.I.D. policy):Doe the asoGItanvo activity USe themetric system of noasurement inprocuremonto, Vranto, and other 
Its
 

business-related 
activitlao, except to the
extent that ouch use is impractical 
or is
likely to cause significant inrfficloncien
or loan of markets to United Stats firms?Arc bulk purchnsee ucually tometric, b0 L-ado inand are coponnt, ubaosublie,and comi-fabricatea zatoriala
sPeceiIfd in motrIc units when 
to b
 

econo=ically available and technically
adequato? will A.I.D. upocifIcationa
metric urtsv useof

prograr-.atic stages, and froD the carliont
documentation of tho nooiltonco 
procauos
 

measure from tho oarlioest 

(for oample, project papor)
quantifiablo Involvingi:!auur&onto (longth, area,
volu m, capacity, 
 r ridandt),through the inplonontation ntaj
2 ?
 
17. Women in DovOopaCt (FY 1993Appropriationc Act, 
Titlo 1I, undrhoding '"WoDn In Davelopmont-)i will
assistance bo dtmignod no that the
percentage of 
wozen participants will be
deronstrably increasod?
 

10. Rogional and multilateral
XsoiLanoo (F AA Sac. 20S): 
 In assistance
more efficiently and arfectively provided
throu h regional 
or multilateral 

organizations? 
 If so, why in 
aassitanoenot 0 provided? InformationcOfclUnions andon vhether assistance will
encourage developing countries to
Cooperate in 
 regional developaent


Vrogram. 

Yes
 

- -- are alrea.t2h 
 - pa-.
pa&ItS 
 te. br -

t.re se--r
 

.11 U--,be 

c . .... .. 
 :er
e
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39. Abortions (FY 1991 
Appropriations Act, Title II, under 
heading "Population, DA," and Sec. 525): 

a. Will assistance be zade 

available to any or'anizatlon cx prograw
whict, an clotormined by the President, 
supports or participates in the zanagement
of a program of coercive abortion or 
involuntary sterilization? 

b. Will any funds be used to
 
lobby for abortion? 


20. Cooporatives (FAA Doc. Iii):

WA1l assistanco help devolop cooperatives,

eapsuielly by technical ,4Itanoo, 
 to
 
aosist LuraA and urban pour to help

themselves toward a bottor life?
 

21. U.O.-Ounod rorof1n Currencies
 

a. use or curranoion (FAA Coca. 
612(b), 636(h); FY 1991 Appropriations Act 
SeCS. 507, 509): Doncribe stopo taken to 
assure that, to the zaxiu 
extent
 
possible, foreign currencios owned by the
 
U.S. are utilicrd in lieu of dollars to
 
meet the coot of contrantual and other
 
sarvices. 

b. Rleaso or ourrebois (rAA

Sec. 612(d)): Does the U.C. own excess
 
foreign currency of the country and, if
 
6o, what arragineanto have boon made for
 
its release?
 

22. Procurement
 

a. Small business (FAA sec. 

602(a))t Are there arrangements to permit

U.S. small business to participate

equitably In the furnishing of com.zodities 
and services financed? 

b. U.a. procursemt (FAA Sec.
604(a))i Will all procurement be from the 
U.S. except 0 otherwiso dotermined by the 
krosldnt or datermined under delegation

from him? 


No
 

NO
 

No
 

N/A
 

Yes
 

No - ;ndor DrA procj
w;= sitode w!be 

935. t eever. 
effort w1,11 be rW1 tc 
erXra7e U.S. FrOC=
rowint 
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C. Marin. Insuranoo (FAA Sec.
604(d)): 
 If the cooperating country 
..A
 

discriminates against marino Insurance
companies authorizod to do busine5 
 in the
U.S., will comiodities be insured in the
United States against marine rick vith
ruch a company?
 

d. Uon-U.-. sgricultural
proourement (fAA sec. G04(e)): N/A

If
non-U.S. procurement of agricultural
COmmodity or 
product theraof is to be
financed, la there provision against such
procurenont when the dotootic price of
much cornodity 
In loss than parity?
(Excoption whore co:=odity fln)hcud could
not ro0aonably ba procured in U.S.)
 

a. Conatruction or onrinooring
servicoo (FAA Soc. No
60 4 (g)): 11111
construction 
or ang1nnering aorvIcesprocured fron fIrm-a be
 
countrIos which nro 

of advanced developing

othorwise ellgibleunder Coda 941 
and which hava attained a
competitive capabilfty in Intorniational
rarkets in 
one of those aram? 
(Exceptbon
for those countries which rocaive direct
economic azlstanco under the FA 
 and
paratUL stat*G

constr:ction firm-0 to conpote foror engineering vervican
financc- from acciatanco proqrar 
 of those 
countries.)
 

f. Cargo preforonvn ohipping
(1A.A Lc. 603)): NO75 thnt nhipping excluded
from corpliance with the requireent in
5ectlon 901(i)) 
Of thQ Merchant Marine Act
Of 2936, as amended, that at 
ljeat
S0 percont of 
the gros tonnIge of
Commodities (computed Oepmrately for dry
bulk carriers, lry cargo linrc, and
tankers) financed Shall be transported on
privately owned U.G. flag conmorcitl
veceela to the cxtont such vassals are
available at fair and reasonable rates?
 

9. Teohbtiul fqSiutazbo*

(1rA Sec. G21(a)): YO
If technical
maslmtancO i 
finAnced, will such
*ee
stance be furnished by private
onterprise on a contract basis to the
fullest extent practicable? 
Will the
 

5 
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facilities and resources of other Federal
 
agencies be utilized, when they are

particularly suitable, not competitive

with private enterprise, and made
 
available without undue interference with
 
domestic programs?
 

h. V.U, air carrior 

(International Air Transportation Fair 

Yes
 
Competitive Practicaj Act, 1974): 
 If air
 
transportation of parsons or property is
 
.financedon grant basis, 
will U.S.
 
carriers be used to the extent ouch
 
servico is available?
 

I. Terzination for convenienoe 
 yT_
of U.0. 
Government (FY 1991 Appropriations

Act Voc. 504)t If the U.C. Govarnrent is
 a party to a contract for procurement,

does the contract contain a provininn

authoriting tortination of ouch contract
 
for the convtnienco of the United States?
 

J. Consulting servicoos 
 or ccntrac-.s en:ered(FY 1991 Appropriations Act Sec. 524): If Lnte contrac-. extr!,=rassistance is for conaulttnr 
 service 
 te 8a :bre:e of Puthrough procurement coytract pursuant to 5 t..c rczor! a-d av&'a1leU.S.C. 3109, are contra0:t expenditures a f:.matter or 
public record and available for

public inspection (un~fss otherwia
 
provided by low or Executive order)?
 

k. Xatric conversion 

(Omnibus Trade And CorpatltIvenaso Act Of 

Yes
 

198, as interproted by confe:-onzo report,

amending Motric Convarsivn Act of 1975
Cc. 2, and as Iiplomrntad through A.I.D.
 

policy;t Doe the aasistance progran use
 
the matric eystea of measurement in its
 
rocurcmonto, grants, and other
 
uslness-ralated eotivities, except to the
 

extent that such use in 
impractical or is

likely to cause significant inefficiencies
 
or lom of Zarkets to Unitod gtate firms?

Are bulk purchaeus usually to b- nnde in

aetrJc, and are 
componanta, oubevmblies,

and seon-fabricated naterials to b 
specified In metric units when 
*cononioally availabla ana technIcally

adequate? 
will A.I.D. specifications use
maftric units of fecure from the earlivt
 
programatic atages,.and frm 
the earlloest
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documentation of the assistance acessee
 
(for example, project papers) involving
 
quantifiable measurements (length, area,
 
volume, capacity, nacs and weight),
 
through the icplementation stage?
 

1. Compatitivo t6laction Yeo
 
Prooedures (rAA ac. 601(o)): Will the
 
assistance utilize co=patitive selection
 
procoduroo for the awarding of contracts,
 
except where applicable procurement rules
 
allow othazriao?
 

23. Conatruntion
 

N/A
a. Capital project (FAA Sec. 


60:(d))i If capital (2., construction)
 
project, will U.S. engineering and
 
professional &orvicoa bo used?
 

N/A
b. ConatruotioL contract (FAA 

Sec. 611(c)): If contracts for
 
construction are to ba financed, will they
 
be let or) a curpotitivo basie to Maximun
 
extent procticable?
 

c. Large projects, N/A
 
Congressional approval (FAA Sec. 620(X)):
 
If for construction of productive
 
enterprise, will aggregate value of
 
assistance to be furnished by the U.S. not
 
exceed $100 rillion (except for productive
 
enterprises in Egypt that were described 
in the Congranalonal Prosentation), or 
does assistance hve the axpress approval 
of Congress?
 

24. U.b. Avdit Rights (rt sec. N/A
 
301(d))} If fund Is established solely by
 
U.S. contributions and administorod by an
 
international organization, doe
 
Comptroller Ganeral have audit rights?
 

25. Cotmuniat Asoistanoe (FAA Soc. Yes 
620(h). Do arrangements exist to insure 

that United States foreign mid is not used 
in a mannar uhich, contrary to the beast 
interests of the United States, promotes
 
or asaiatc the foreign aid projects or
 
activities of the Cownunist-bloc
 
countries?
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26. Narootio
 

N/A
he Cash reimbursments (FAA 
Sec. 483)! Will arrangements preclude use 

of financing to =hke raimburse!Onts, in 
son.
the form of cash palyonto, to p4-


eradicated?
whose illicit drug cropc aro 


b. Assistanco to naroottom Yes 

traffioXers (rA Sec. 407): Will 
arrangemSnts take "all reasonable steps" 

to preclude use of financing to cr through
 

individuals or entities which we know or
 

have reagnn to believe have either: (1)
 
been convicted of a violation of any law
 

or regulation of the United Statea or a
 

foreign country relating to narcotics (or
 

other controlled subutances)l or (2) been
 

an illicit tzaftickor in, or otherwise
 
involved in the illicit trafficking of,
 

any such controlled aubstaneo?
 

27. Expropriation and Land Reform Yes 

(FAA Sec. 620(g)): 4i11 assiutanco 
preclude use of financinq to compensate
 
owners for expropriated or nationalized
 

componsate foreign
property, oecopt to 

lnd reform
nationals in accordanca with a 


program certified by the President?
 

28. Poli)e and Priscnu (FAA Sec. Yes 

660): Will assistance preclude uto of 

financing to provide training, advice, or 

any financial support for police, prisons, 

or other law enforcement forces, except
 

for narcotics programs?
 

29. CIA Aotivitios (FAA Sec. 662): Yes
 

Will aesistance preclude use of "inencing
 
for CIA activities?
 

30. Motor Vehiolos (TA sec. yes 
636(1)): Will assistance preclude use of 

financing for purchase, sale, long-term 
lease, exchange or guaranty of the sale of 

motor vehicles nanufactured outside U.S., 
unless a waiver is obtained? 
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31. Military Personnel (FY 1991 

Appropriations Act Sec. 503): Will
 
assistance preclude use of financing to
 
pay pension&, annuitist, retireQfnt pay,
 
or adjusted service compensation for prior
 
or current military personnel?
 

32. Payment of U.14. Anseasoents (FY 

1991 Appropriations Act Sac. 505): Will
 
asseitan$,w Vxv.cudo use or rinancing to 
pay U.N. auaeasnbrtm, hrrearagea or dues? 

33. Nultilateral organization 


Lending (FY 1991 Appropriations Act Sec.
 
506) .'ill asuistance preclude use of
 
finan8cing to carry out provisions of FXX
 
section 209(d) (transfer of FAA funds to
 
multilateral organizatione for landing)?
 

34. Export of IVuoloar fovources (rY 

1991 Appropriationa Act Sec. 510): Will
 
assistance preclude use of fi:ancing to
 
finance tho export of nuclear aquipment,
 
fuel, or technology?
 

35. Repreouion of Populttion (FY 

1991 Arpropriations Act Sec. 511): Will
 
asmist.nca preclude use of financing for
 
the purpose of aiding the efforts of the
 
governnent of such country to repross the
 
logitirato rights of the population of
 
such country contrary to thn UnI erval
 
Declaration of Human Righta?
 

36. rublicity or Propoganda 'YY 1991 

Appropriations Act Sec. 516)t Will
 
assistance be used for publicity or
 
propaganda purposes designed to support or
 
defeat legislation pending before
 
Congrsas, to influence in any way the
 
outcome of a political election in the
 
United State., or for any publicity or
 
propaganda purposes not authorized by
 
Congress?
 

Yes
 

Yes
 

Yes
 

Yes
 

Yes
 

NO
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37. Karino Tneuranoe (Fy 1991 
Appropriations Ac Soc. 563): Will anyA.I.D. contract and solicitation, andsubcontract entered into under suchcontract, include a clause requiring thatU.S. marine insurance companies have afair opportunity to bid for marineincurance when such insurance it necessary 
or appropriate? 

38. Exohanga for Prohibited Act (FY
1991 Appropriatlons Act Soc, 569): Willany asistance bo provided to any foreigngovernment (including any instrumentality
or agency theroof), foreign person, orUnited Staten percon in exchange for thatforeign government or parson undertaking
any action which in, if carried out 1y theUnited States Government, a United Statesotficial or employee, expresaly prohibitedby a provision of United Staten law? 

Yes 

NO 

5. CRITERIA APPLICABLE TO 
ASSISTANCE ONLY 

DEVELOPMZ31T 

1. Agrioultural Exports (DSu perAmendment) (Fi 1991 Appropriations ActSec. 521(b), an intwrpreted by conference 
report for original enactment): ::famsistence is for agricultural developmentactivities (spscifically, any testing orbroa6ing fauibillty study, varietyimprovenent or introduction, consultancy,
Publication, conference, or training), aresuch activities: (1) apecifically andorincipally designed to Incr.aseaVricu.tural exports by the host countryto a country other than the United States,where the export would load to directcompetition in that third country withexports of a similar comodity grown orproduced in thn United States, and can theactivities reauonably be expected to causesubstantial injvury to U.S. exporters of Ssimilar agricu)tural comnodity; or (2) insupport of research that is intendedprimarily to benefit U.S. producers? 

No 
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2. Tied Aid Credits (FY 1991
Appropriations Ace, Title I, 
under
 
heading "Economic Support Fund'): 
 Will DA

funds be used for tied aid credits?
 

3. Appropriate Teohnology (FAA Sec. 

107): Is spocial emphasis placed on use
of Appropriate technology (defined as
ralttivoly smaller, coot-saving,

labor-uoing technologies that are
generally moat appropriato for the small
farms, small businesven, and small incomes
 
of the poor)?
 

4. Xndigenous floods and P*souroas

(FAA Cec. 201(b)): Describe oxtont to

which the activity recognizes the

particular needs, docirou, and capacities
of the peoiyla of the country; utilizes the
country's intolloctual resources to
encourage institutional development; and
supports civic education and training in
skills required for offective

participation in governmental and
 
political processes essential to
 
self-government.
 

5. 
Zoonoujo Development (FAA Sec. 

101(a)): Does the activity give
reasonable promise of contributing to the
development of economic resources, or to
the incraaso of productive capacities and
self-sustaining economic growth?
 

6. Special Development Empbases (FAA
Secs. 102(b), 113, 281(a)): Doccriba 

extent to which tctivity will: (a)

effectivaly involve the poor in

development by extanding access 
to economy
at local level, increasing labor-intensive
 
production and the une of appropriate
tochnology, dispersing investment from
cities to small towns and rural areas, and
insuring -,tdo participation of the poor in
the bnef 'j.of development on a sustained
berhi, uu.ng appropriate U.S.
institutlions; (b) encourage democratic
 
privmte and local governmental

institutions; 
 (c) support the self-help
efforts of developing countries; (d)
promote the participation of women in the
 
national economies of developing countries
 

Yes
 

Theb issues ape des
cribed in the prooct
 
parer
 

Yes
 

These issues are des
crpbed
rr: the ec
 
paper
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and the improvement of women's status; and
 
(a) utilize and encourage regional
 
cooperation by developing countries.
 

7. Reoipient Country Coitribution Yes
 

(FAA Sec&. 110, 124(d)): Will the
 
recipiont oountry puvidu at least 25
 
percent of the costs of the program,
 
project, or activity with respect to which
 
the assistance iu to be furniahad (or is
 
the latter cost-charing requirment being

waived fcr a "relatively least developed"
 
country)?
 

8. benofit to Poor 7%alority (FAA Yes 
Sac. 128(b)): If the activity attempts to
 
increase the institutional capabilities of
 
private organizations or the government of
 
the country, or iZ it attempts to 
stitilate scientific and technological
 
research, has it been designed and will it
 
be monitored to ensure that the ultimate 
beneficiaries are the poor majority?
 

9. Abortions (rAA Sec. i04(f); FY
 
1991 Appropriationo Act, Title II, under
 
heading "Population, DA," and Soc. 535):
 

a. Are any of the funds to be No 
used for the performance of abortions as a 
method of family planning or to motivate 
or coerce any person to practice
 
abortions?
 

b. Are any of the funds to be No 
used to pay for the performance of 
involuntary sterilization as a method of 
family planning or to coerce or provide 
any finanoial incentive to any parson to 
undergo sterilizations? 

c. Are any of the funds to be NO 
mad. available to any organitation or 
program which, an determined by the 
President, supports or participates in the 
manageazent of a program of coercive 
abortion or involuntary sterilization? 
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d. Will funds be made availableonly to voluntary family Planning projects
 !:A


which offer, either directly or through
referral to, or 
Information about access
to, a broad range of family planning

methods and services?
 

e. 
In awarding 1granta for 
 N,'A
natural family planning, will any
applicant be diucriminated against because
of such applicants religioua or
Consclentious coc-nittant to offer only
natural family planning?
 

f. 
Ara any of the fundo to be NO
used to pay for any biomedical research
which relates, in whole or 
in part, toethods of, or tho parforance of,
abortions or involuntary ateri1jgation
a mean asof family planning?
 

g. 
Are any of the fund. to be NO
made available to any organization it the
President certifies that the uoe of these
funds by such organization would violate
any of the above provisions related to
abortions and Involuntary sterilization?

10. Contrat Avards (FAA Sec. 
 Yes
 

601(6)): 
 Will the project utilize
COmpetitive selection procedures for the
awarding of contracts, exc.4pt where
applicable procuremont rules allow
 
otherwise?
 

11. 
 Disadvantaged
1991 Appropriations fnterprises

portion Act Sec. 567): (FY 

w;!of th What P 3.e sfunds will be available 2c. S 
wJ! b Oe&!only for activitiea of economically and :-socially disadvantaged enterprises, "50, 000,


wtnle!shistorloally black colleges and 
o.'r :0%C,O00,


universities, collega 
and univralties nOtn
having a student body in which more than 
I-, o/the , su

o _actC
40 parcent of the students are Hispanic to 8(a) f:.-rns
Americans, and private and voluntary 

anr/or HBC's
 
organizations which are controlled by
individuals who are black Americans,
Hispanic Americans, 
or Hative Americans,or who are economically 
or socially
disadvantaged (including women)?
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12. 
 3iologioal Diversity (PAA 
Sec.
119(g): 
 Will the assistance: 
 (a) support
training and education efforts which
improve the capacity of recipient
countries to prevent loas 
at biological
diversity; 
 (b) be provided under a
long-tem- agreement in which the recipient
country agrees to protect OcoGynteas or
other vildlifo habitatc; 
 (c) support
efforts tu identify and survoy ecosystems

in recipient countries worthy ofprotection; or 
(d) by any direct or
indirect moano significantly degradenational parka or similar protected areas
or introduce exotic plants or animals into
 
such areas?
 

13. Tropical lorejta (FAA eoc. 118;
PF IV91 Appropriatione Act Sec. 5 3](c)-(e) 

a. . .D. Reoulation 16s Doesthe assistance comply with theenvironmental procedures st forth inAI.D. Regulation 16?
 

b. Conhervation: 
 Does the
assistance place a high priority on
conservation und sustainable management of
tropical forests? 
 Spcifically, does the
asuistanco, to the fullest extant
feasible: 
 (1) 
stress the importanoa of
conserving and sustainably managing forest
resources; 
 '2) support activities which
offer employment and 
income alternatives
 
.o those who otherwise would cause
destruction and loss of foresta, and help
countries identify and inplonent
alternatives to colonizing forested areas;
(3) support training programs, educational
efforts, and the establiehment or
strengthening of 
institutions to improve
forest managementl 
 (4) help end
destructlve *lash-and-burn agrIcultire by
supporting stable and productive farmingpractice; (5) help Conserve forestswhioh have not yet been degraded byhelping to increase production on landsalready cleared or degraded) 
 (6) conserve
forested watersheds and rehabilitate those
which have been deforestedl 
 (7) support
training, research, and other 
otions
 

NO 

Yes
 

No
 

N7A. Due to ard and 
scru-arid coruonMS.S(e9)),erde does notsess PFs:orests tyvically 
con-!dered t-ocecal forests 
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which lead to sustainable and more
environmentally sound practices 
for timber
harvesting, removal, and processing;
support research to expand knovledge of 

(8)

tropicai forests and identify alternatives
which will prevent forest destruction,
loss, or digradation; 
 (9) conserve
biological diversity in forest area. by
cupportin 


and 
efforts to identify, establish,
maintain a representative network of
protected tropical forest ocosystems on a
worldwide basis, by making the
eatablishment of protected areas a
condition of support for activities
involving forest clearanoo or degradation,
and by helping to identify tropical forest
ecosystems and specios in need of
protection and establish and raintainappropriate protected areaalincrease (10) seek tothe awarenosa

agencies of L.C. Governme,tand other donors ofand the imnediatelong-tern value of tropical forists;
(11) utilize the resources and abilities
of all relevant u.s. govornrment agencies;(12) be based upcn carefulalternativea analysis of theavailable to achieve the bestsustainable 
taks 

uaG of the land; and (13)
full account of the environmental
impacts of the proposed activities 
on
biological diversity?
 

c. 
Poreat dogradationi
assistance be used for: Will
 
procurement (1) the
or uSe of logging equipment,unless an environmental 
assessment
indicates that all timber harvstin


7
operations involved will be conducted in
an environmentally sound manner arnd that
the proposed activity will produce
positive economic benefits and iustainable
forest management systems; 
 (2) actions
which will significantly degrade national
parks or aimilar protectad areas which
contain tropical forests, or 
introduce
exotic plants or animals into such areas;(3) activities which would result in theoonversion of forest lands to the rearing
of livestock; 
 (4) the construction,
upgrading, 
or maintenance of roads
(including temporary haul roads for
logging 
which 

or Other extractive industries)pass through relatively undergraded
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forest lands; 
 (5) the colonization of
forest lands; 
 or 
(6) the coiistructicn of
dams or other water control struzturoswhich flood relatively undorgradmd forest
lands, unless with rospoct to ench such
activity an 
environmental assessment
Indicates 
thra the activity will
contribute sIgnflfcantly and directly to
improving the livelihood of the rural poorand will be conducted in an
environmentally sound nnner which
support, Guntainabla develop-ant?
 

d. ustaLinable forestry: 
 it
assistance relates to tropical forests,
will project ausist countries in
developing a systematic analysis of the
appropriate 
uua so
oteIr total tropical
forot resources, with the goal of
developing a national program for
sustainable forestry?
 

a. Environmental impaot
statements: 
 Will funds be 
 ade available
in accordanoo with provisions of FAA
Section 117(c) and applicable A.X.D.
reguletions requiring an environmental

Impact statement for activitbes
significantly affecting the environment?
 

14. 
 Energy (r¥ 1991 Appropriations
3
Act Sec. 5 ) (c))t If assistance relates 
N,A
 

to energy, will such ajsistanco focus on:
(a) end-use energy efficiency, least-cost
energy planning, and renewable energy
resources, and 
(b) the key countries where
assistance would have the greatest impact
on reducing emissions from greenhouae

games?
 

15. Bub-Oabaraz Africa Asusitano.(FY 1991 Appropriations Act Sec. 562, 
N/A 

adding a now FA% chapter 10 (FAA Sec.496)): If assistance will come from the
Bub-Saharan Africa DA account, i 
it! (A)to be used to help tho poor majority inSub-Saharan Africa through a process oflong-term development and economic growth
that is equitable, partlcl)atcry,

environmentally sustainable, and
self-re)lant; 
 (b) to be used to promote
sustained economic growth, enoourage
 



- 21 .

Private sector developmegnt
Individual promote
Initiatives,

reduce and help to 
governments
the role of Central
in areas more 
aPPropriate
for the private sector;
provided In (c) to be
a hannor that takes into

account, during the Planning
the local-level process,


Perapact±v.a 

of the
rural And urban Poor, including
Women, through clo&O 
consultation
With African, United Ctatou 
and other
PViO that have deconstratad
etfectivanous 


in the promotion of
local grancroots 
 Ctiv t
 0 onact
ofSI(h-tarm dovlopent
Bub-Gaharan in
Africa;
iplseGntOd (d) to be
 
local poop:., 

in a manner that requires
Including 
woman, to be
Closely consulted and involvo,
the 0As'ltanca has It
a local 
rocug;
(a) being Used primarily 
to promote
reform of critical sactorLl economic
Policies, 
or to support the critical
*O~tor priorities 
of AvLhultural
production and natural
health, resource,
Voluntary ramily Planning
services, education, and
generatjng lncong
Opportunities;


be provided in and (f) to
a manner that, if
Policy reforms are, 
to be
contains provisions to protect
Vulnerable 
groups and the environment
from pOckable niativo conseqTuences
Of tha refora? 
16. 
 Debt-for-tatur
SOC. 46))l 
 If projet'IExChange (FAAi a c
 NA 
debt-or-nttir
0t Oct ill
rexchange, finance A
deacrioc ho. the
 

exchange will support protection
the vorld~a of: (a)
oceans and 4tmOsphere, 

(b)


Anltal and Plant Species, and
and reserves; 
 (c) parka
or deacriba how the exchange
w'1l prozOte:

management, (d) natural 
resauroa
 
programo, 

(e) local conservation

() conservation 


training
prograna, (g) publio coNmitment
COlheraton, to
 
uantgement, (h) land and ecosystem

&PProache. and (1) regenerative


in faraznV, forestry, fishing,
end witerehed xanAoQwnt.
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17. Dobl igat ion/o16bliiatjon
(FY 1991 Appropriations 


dsob/r~ob Authority 16 
Act Sec. 513),t
 

soufjht 
to b,
exercised In the proviaion of DA
41ssstnco, 
are the funds being obligated
for the eame general 
purpos,
countries within thr 
and for
 

originally nate rogion an
obligated, and hays the House
and Senate ApproprlatbonD 

CozIlttes been
properly notiflid?
 

18. 
 Lono
 

a ltI) Y
122(b)): 	 t PaoiIntormation Y (FAA Sec.Capacity of thO country 
and 

to 
conclusion 
on
 
repay the loan
at a reasonablo rate 
of interact.
 

b. Long-ran

122(b)): 	 aoPlAg (FAA sec.
Doom the
reasonable octyvity
pron	 give


5 , of "Ai.tn
plans and prOgrans doignod 
long range


economic 
resourco 	 to develop

and increOas 
 productive
Capaci ties?
 

c. Interost rate
122(b)), 
 (FAZ, Sec.
:t devalopr.ant

in dollars, i0 

loan In repsyable
Interest rate
Percent per 	 at least 2
 
Which ia 

annun during a grace period
not to exceed ton years, and at
fatst 
3 Percent 
per 
annum thoreafter?
 

d. Zxports
(FAA 	 to Uaite,sec. 620(d))	 States

1 If assitance in for
any productive 
enterprvse which will
cozpet, with U.s. 
enterprise


0 s, i
Agreenent by the recipient there an
 
country to
prevent export to the U.G. of more than 20
percent of the enterpricos
production 	 annual
during the life orhas the requirazent 	 the loan, 
or
to Ontar into o-ch an
agreement been waived by the President
because of 
a national S6curity interest?
 

19. Devalop,34t 0bj octlvOO (FAA

s*cn- 102 (b), 	

1 Pr ec fca .c " "L11 	1, 113 2 81(&)),
invojv* the poor .i II 	
Z xtnt
to which activity,Wili . 

r.able Ar1CUti~zA1 (~ C

I (1) aftoct~va1y
~v
poo"
Oxpandlng idevoopaent 	 c!fec¢ rxzal [*rr,accaep 	 1akrr itten.,to sConozy at by
level, 	 local increasing Iabor-Intonhlve 	 Ifproduction end ai11the uSe of ppropriate 	 Atechnology, spreading inventn.ent 
out from y
deve ,rver 	 tt 

A 

darxocrat c crt.g~x-W',I
(3) 	 prr))ct in fully -'Mo C.o 

tlf-help effort-S of rural 
poor in gric'&ltule aud 
watershed Pmtc-tcion. 

(4)Womn are wde1v raaed
 



- 23 -Citleo to small towns and rural areas, andinsuring Vide participation of the poor in 
(5)w,j! e.. =u 
 :rz
the benefits of development coordL-ation
bas 5 , ,on a Cuetained
USing the aPPrOpriate U.S. aar1-tae &:d
 

Institutional 3tersh*d ;rzect :
(2)Oooparatlvoa, help dvelop
abalatanca, esPeOia1ly by tpchnicul
to anoint rural andto 11lp t10:olvea toward 

urban poorotherwino 
oncourago bettr life,dmocratjc prlvate 
and 

local govoronnt and
I tutiocSupport (3)th alof-halpdevelopinj countrile; offorta of
 
Partioipation (4) proota theof tioman In tho nation31iOononlas of covoloping countriagImrove=ont of and t!14won. status/ andUti ize and orcoura (5)o rcglonal cooperation
by developing countriea?
 

20. A~rfoult~uro, .1ural ravolopzntAbd Uutrition, And -%ar101Jltur01 neocaroh 
(FAA Seca. 103 and Z03A) I 

a. Auralfarmora poor and C!,41if nuol.tan-0 roI*Ct1 bairn made paper addlresU~e is"S.IVailebio for Agriculttro,
development rural
 or nutriti on, describe
to vbich aOtlvltty extent 
to in 0P CIfIcally designed'ncreaaa productivity
rural poor; and inooao of
or If assistancemade available fot is beingagricultural
ha. account research,Laan taken cOsmall farmers, and the needs ofxtenuive Use of field
tectl 
 to,
.conditions Chall be r~de.

onsearch 
to local
 
b. Uutritio-ij Dovcrj)be 
extent Proiect willto Which assistance is 

prtrot"
used incoordr.Ation 1r,'S ved prowith efforts carriel out 


under YAA Dection 104 eon of.

(Populttion and rautr-t.100Health) crij-it&1flnb1C basis

on ato help improve nitrition of the
People of devo loling COuntrIo
encouragement through
of Increased production G,
crops with greater nutritional
improvemnt value,
or Planning, revearc,
education with respect to nutrition,
and
 

Particularly
ard OXpanded wit 1 reference to improvement

t'odstuffrl 

use of indigenously 
produced
a1d the Undertakiny
or deaonstratlon of pilot
proqraz
addressing the probemof 
I citly

a 1nuitopoor and vulnerable people.
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Food scourityc. 

Describeextent to Vhich activity Incceases T.r-oh LncreasI.Mnational food security by t te sustaLnablityIaprovingpOlicies and manayesent foodzf acr.cteand by thestrengthening national food reserves, vith fimi 
[rc- rcve=-.-.


particular concern for sec-xrIty overthe needs of the -poor, through meanureu encouraging
domestic Production, bUfldi n 
nat one!food reserves, expanding Available storage
facilities, reducing poa harvest food
losses, end irproving food distribution.
 
21. Population ard U0alth (FAA104(b) and (c)) SOcS.N/A


If aesgltance in being
made available for Population 
or health
activities, doscribo extent to which
activity emphasit
 
0 s low-cost 
l't,qratad
delivery ayatona for health, nutriton and
family planning for the pooret peoploe,
With particular attention to the need, of
mothera and young children, uzin7
naratedical and auxiliary medical
poraonnel, clinica and haal'h posts,
otercial dimtribution 
myet.o,
nodeS of coz=unity outreach. 

and other
 

22. uoatlon and aua ResourcesD"2oPMsnt N/AIs being (FAA rec. 105) 1 (only lirutediade available If assistance S agriculturefor education, .c01ZCdpublic administration, trazran will beor humand3velopuent, resource
describe ;X .'d4d)(a) extentactivity strengthens to whichnonfornal oducationmakes formal education more relevant,*WPecially for rural families and
poor, and atrengthens ranagement 

urban
 
capabIlity Of Institutions enablIng the
poor to Participate In duvelopnant, ind
(b) extent to which aeslatanoo provid,
advanoed education and trainingof developing countries In 

of people 
disol"lines much
am are required for planning
and Impleerntation 
of public and private
deeloopment aotivities.
 

23. Vnerq, 
Private Voluntary 

Orve'418ationa, N/A
Aet1fti,08 ad bleoted DOvelopaet

If (FAA Gac. 10)6): If assistance.
being made available for onory
 '
Private voluntary organiztions,
selected d*velopmont problems, describe
extent to Which activity 


and
 

Ipt
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a. concerned with data
collection and analysis, the training of
skilled personnel, research on and
development of suitable energy sources,
and pilot projects to test now methods of
energy production; und facilitative of
research on and devalopmant and use or
small-scale, decentralized, renewable
 energy sources for rural aroas,
emphasizing development of energy
resources which are 
environmentally
acceptable and require minimum capital

Investment;
 

b. concerned with technical
cooperation and development, especially
with U.S. private and voluntary, or
regional and International devolopment,

organitations;
 

c. research into, and
evaluation of, economic development

proceanga and tochniquoa;
 

d. rrc~dnatruction after natural
or manmade di -.
nter and programs of
d4
santer Preparedness!
 

0. ror special development
problems, and to enable proper Utiltration
of Isir,"Otructure and related projects
funded with earlier U.S. assistanco;
 

f. for urban development,
especially small, labor-intancive

enterpriao, zarkoting systems for small
producers, and flnancial 
or other
inltitutions to help urban poor
participate in economic and social

development.
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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 generations 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
 



development identifies more readily sustainable, 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.
 

The section in the PP on Lessons Learned, pages
Response: 

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
 
WARD is to work through
institutions liay be a major weakness. 


one ministry, but two institutions that historically have weak
 
What is the role of the proposed Coordinating
linkages. 


Committee? Strengthening INIA's capacity to conduct research
 
on water harvesting, water use efficiency and watet
 
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 technologies and
 
practices designed to increase agricultural productivity and
 
sustainability.
 

The WARD Coordinating Council will consist oZ 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 is well as provide
 
for cooperation with other donors, particularly IFAD. Some of
 
the major deficiencies in INIA and DGCSAFER have been 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 production 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 food production in
 
Cape Verde. Although WARD will focus its main activities on
 
the Ribeira Seca watershed, it will also support soil and water
 
conservation 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: Several donors, including USAID, are implementing
 
watershed management activities. Although 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
 
development 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 innovation 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.
 



Under the WARD project, long-term expatriate TA has
Response: 

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
 

WARD will also have
efficient use of other project inputs. 

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
 

It was
significant compared to the cost of the project. 

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
 

- if not
approval. Aerial photos would also be useful 

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 when the time value of money is considered, the
 
project is "profitable." The internal rate of return has been
 
calculated at 1% over a 25 yiar 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 the target
 
watershed, and identifling 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 i.nstitution 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.
 

Response: 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.
 



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 begin to develop research
 
applications with direct utility to conservation and
 
agriculture. Since FCRP was primarily and institution 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 GOCV 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 Identifies 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. In addition, watershed management,
 
extension and outreach activities might best be performed by
 
PVOs. It was also recommerded that since a limited number of
 
PVOs have experience in coordinating agricultural research
 
programs, it was concluded that experienced Title 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 dgricultural

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..
 

4. Technical Assistance: there aere 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 implementa:ion process and orchestrate
 
efficient use of other project inpui*s. 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: 'he 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. Thiq

will permit the Mission to more effectively 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.
 


