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1. EXECUTIVE SUMMARY )

The Watershed Management Project was designed as an employment project
that would create a watershed management program. Through the construction of
labor-intensive soil and water conservation works, the application of conser=-
vation techniques to farmers' land, and changes in cropping patterns, the"
project's goal was to create better environmental conditions and sounder farming
practices that would, in turn, incresse agricultursl productivity and farmers'
income.: The project was approved in FY 1979, for 3 years. Total project funds
were $6.275 million. Project implementation began in January 1980, but commodi-
ties did not arrive until mid-1980, and the project was effectively delayed a
year. . Through the first half of 1982, the project had spent only 37 percent of
the funds anticipated in the project paper. :

The focus of project implementation to date has been on: (1) the construc-
tion of dems, walls, and other works to decrease soil erosion and increase the
amount of water available for agriculture, and (2) the development of an employ-
ment program which carries out the construction. The project is generally meet-
ing ita objectives in these areas. Over 424 of the 1500 check dams called for
have been completed, and the rate of completion is incressing. About 82.5 kms.
of contour walls have been built out of 133 kma. planned. There are signs that
the supply of weter is increasing, that run-off is being reduced and that these
improvements are leading to better crop yields and new cropping practices in some
places. The target of employing 3000 has nearly been met, and the vast majority
of eligible families in the four watersheds have one family member employed by
the project. Although the evaluation has specific suggestions to meke in these
two aspects of the program, oversll progress is good.

However, the project wes also to develop through an experimental extension
program the capacity to take advantsge of an improved resource base and to con-
tinue improving the environmental bese through teaching of soil and water con-
servation methods. By the project's end, specific changes in crop yields and
cropping patterns were to have led to considerable economic benefits. These
benefits have generally not accrued. The initial core of an extension program
is now in place, and it has had some impact on agriculture, but its development
is far behind the development of physical structures and the employment program.
Perhaps naturally the project implementation paid primery attention to construc-
tion, considering its employment goals and the logicsl sequence of first creating
an acceptable environment, then worrying sbout how to use it. Also, since a
national extension gservice was in the planning steges, the project hoped to rely
on it for staffing and for reaching project objectives. The delays encountered in
setting up a national program made that approach impossible and led to subsequent
delays in realizing the benefits of the WSM project. :

It has already made some important changes in this direction. In August
1982, the Ministry of Rural Development selected a Director for the Rural
Assistance Program. Two part-time extension agents and an extension coordinatgor
are on board. An extension plan was recently approved, and with the final decision
to create a temporary extension service independent of a national effort, major
bureaucratic obstacles may have been overcome.



" Full project potential can only be realized, however, with fuller coordi-
nation and integration of the project components. There is, at present, no master
plamn except the project paper itself, yet a clear need exists to encourage, for
example: spplied research to develop a "package" of asaistance and advice for
farmera via the extenaion service; better integration of employment into overall
watershed management needs (towards vegetative conservation techniques, perhaps
towards acceas roads if marketing becomes an importent future project component,
and towards long-term maintenance). At present, there is, for example, not
even a mep shawing work completed to date in the watersheds affected by the
projfect. The importance of carrying out systematic measuring of soil and water
changes would become clearer with a plan, as would the possible linkages be-
tween the project and the new Center for Agrarisn Studiea in Cape Verde. The
need for planning becomes even more crucial for decision making about the
future of the project.

The importance of this project lies in jta commitment to creating the
basic conditions necessary for a productive sgricultural sector to exist. The
level of soil eraosion, the uncertain end scant water supply must be improved
as the foundstion of any long-~term effort to improve agriculture in the
country. While at this time, project administrators should commit themselves
strongly to begin reaping some of the benefits of land and water improvements,
through assistance to farmers in both irrigated and rainfed areas, the project's
basic strength lies in its efforte to better permanently the country's resource
base.



GENERAL RECOMMENDATIONS

1.

The implementation of the project should shift to an emphasis on the fatmers
in the watershed area while maintsining the construction and employment
project components.

Justification: i

The economic analysis proves the importance of quickly increasing th
project benefits. This can only be done by increasing aqricultural
productivity and profits of farmers.

The economic and technical anelyses show the importance of increasing
reliance on biological rather than physical means of soil and water con-
servation. The success of this transition also depends on reaching and
educating farmers.

Finally, at this time enough work has been completed on the construction
component that the logic of sequencing suggests the project is ready for
this change in emphasisa.

2. A géneral plan, including all project components should be developed.

3‘

4.

Justification:
. The complexity of the program has led to less than optimal sequencing

of construction, extension planning, and research. A plan incorporating

all elements would act as a basic referent to prevent this.

The concept of watershed management is very broad. Even during this
evaluation we meke recommendations for new activities that should be
part of a watershed mansgement program in Cape Verde. A general plan
ailows the rationeal incorporation of new ideas and activities, allows
systematic monitoring, end mekes evaluation possible.

The decentralized and participstory aspects of the project, great strengths
at present, should he further encouraged.

Justification:

The success of the employment subcompanent of the project stems in part

‘ from local decision-making snd participation in the recruitment process.

A close relstionship with the people affected by the project has led to
its perception as a fair, equitable project sensitive to local concerns.

"The extension program, through its recruitment and training, should follow
. the same path. Furthermore, more local participation in the processes of

construction and recurrent maintenance would improve the long term pros-

- pectg of private maintenance of the water and sail conservation atructures.

The life of the project should be extended from March 1983 to March 1985.

Justification: . .
As this evaluation shows, the project is a good one, with important

benefita for improving Cape Verde's natural resource bsse. The
project is economically justifiable even in the short term, but its
potential long-term conservation effects are equally important.
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Appropriate technicel assistance should be developed by hiring short term
consultants, undertaking internal training, and using technical expertise
from MDR and AID. )

Justification:
The project requires more technical expertise in severasl areas:
1) a hydrologist specializing in water balance to help develop measuring
techniques and appropriate watershed control methodologies; 2) an irri-
gation agrenomist to help develop appropriate cropping practices;
3) perhaps a training specialist to assist the Rural Assistance Program.
This would end bottlenecks in thezge three areas of project development.
In addition, best use of skilled consultants can be made in conjunction
with internal training programs (for extension agents and conservation
agents) and the assistance of technical expertise in other sectors of
MDR.

RECOMMENDATIONS FOR SOIL AND WATER CONSERVATION

é.

Procedures to evaluate the effectiveness of various soil and water conser-
vation methods should be established.

Justification::
The absence of deta on the effects of conservation methods currently
ugsed makes 1t difficult to assess their usefulness in reducing erosion
and increasing water infiltration. An adequate evaluation of their
effects is not possible until systematic data collection methods are
regularly employed. It is essential to quentify the reasl benefits of
each methed to allow informed decision-making on the proper mix of
methods to be employed. Comparing different conservation trestments
in similar sub-watershed units is a useful methodology which should be
developed as part of the evalustion methodology.

An appropriate balance between upstream and downstresm works should be
determined.

Justification:
Development of the lower valleys is necessary for increased agricultural

production. Yet attention to upstream areas is alsc essential for ero-
sion and flood control, and for increased filtration of water that will
become available for downstream irrigation. Despite the logistical
problems involved, greater emphasis on upstream works is warranted in
the project area.

More emphasis should be given to biological methods of soil and water con-
servation to complement physical methods.

Justification:
“The economic analysis shows that biological ercsion control costs less

‘and has more benefits. Rather than expensive physical atructures,
biological methods rely on convincing farmers to plant certain crops
“that impede soil erosion and water runoff. These methods have greater
payoffa because the crops planted have multiple uses as food, 88 a

harket crop, as fuel, and as fodder.

‘Recommended biological controls include congo beans, fruit trees and
fuelwood species. Some, particulerly congo beans, are already en-
‘couraged by the project.



9. With the assistance of the Division of Forestry Services—-and the FAQ
reforestation project, increase the number of trees planted next year to
60,000.

Justification:
Trees are a major form of biological soil conservstion and provide
additional benefita of fuel and fodder. The target number was based on
an assessment of the capacity of the project to produce and distribute
seedlings.

, This should be undertasken by establishing or enlarging nurseries in each
watershed, providing training and technicel assistance to nursery mana-
gers, and encoureging greater community participation via the extension
service.

10. Where appropriate, greater use should be made of contour ditches for
improving water retention and slecwing erosion. Experiments with contour
ditches and level terracing should be made and results systematically
compared with present methodologies.

Justification:

"Contour wells are expensive, ¢given their probsble payaff in preventing
soil erosion and increesing acricultural productivity. The cost of
ditches, including meintenance costs, is many times less expensive than
contour walls. PResults from the Tarrefal experimental watershed area
show that, at least in drier areas, level contour ditches are effective
in preventing runoff, even on steeper slopes of 25-30 percent.

RECOMMENDATIONS TO INCREASE AGRICULTURAL PRODUCTIVITY
ll1. The extension program must be developed (see next section).

12. Farmers should be urged to move to higher value crops, in conjunction with
marketing studies.

Justification:
While farmers will continue to plant for their subsistence needs, the
cost-benefit analysis suggests that the following crops are particularly
~ profitsble: bananas, carrots, tomatoes, cabbege, and onions. Sweet
and Irish potatoes are of lesser value.

13. Concentrate on increasing the yields on improved land through the intro-
duction of new techniques, better varieties of seeds, and through fertili-
zers.

Justification:
- New techniques to improve traditicnal crop production include phyto-
- sanitary treatment of manioc and sweet potato cuttings; better planting
. densities and improved varieties. To carry out this recommendation,
emphasis should be placed on (a) the dissemination of techniques,
(b) further research on new techniques on both irrigated and rainfall
land. '



EMPLOYMENT COMPONENT RECOMMENDATIONS
l4. Etncourage the spread of fruit trees.

Justification:
The benefit-cost analysis showed that benane trees especially were
potentially highly profitable and would be suitable for planting on the
new land behind the dikes. Furthermore, fruit trees can be used for
many purposesy-as fodder, fuel, f'ood, and thatching materisl. Other
possible fruit trees include tamarinds, guava, citrus, and mengo.

Furthermore, the inputs that were supposed to be provided by the project
to increase yields have not been provided. Getting these inputs into
the program should be a high prinrity for the project, because of their
economic payoff in increasing project benefits,

15. The project should ensure that women receive training ss masons and foremen
with supervision over workfronts.

Justification:
Although women are now paid equal pay for equal work, and make up
approximately 40 percent of the workforce, they are badly underrepre-
sented among skilled laborers (mostly masons) in the project. No women
are in supervicory pasitions.

16. New financial management procedures should be instituted to ensure that
workers' salaries are paid on time.

Justification:
wWorkers' saslaries heve been pai as much as two months late, and at
present the project is 15 days in arrears in salaries.

EXTENSION COMPONENT RECOMMENDATIONS:

17. The recruitment of full time field sataeff, preferably with prior training
and experience in extension education, should become & project priority.
Justification:

* This component of the project is presently behind schedule, and delaying
" the development of agricultural project benefits. Without trained full-
time extension agents farmers will not receive the assistence they need

to take full advantage of soil and water improvementa.



18. The extension plan recently prepared should be expanded to include specific
ereas of integration with other GOCV egencies, specifically the newly
established M.D.R. Center for Agrarien Studies in Sac Jorge and the
national extension service.

Justification:
Over the life of the project, the institutional centext has changed
with the (1) creation of a new research institute and (2) a delay in
creating a natiornal extension service.

The Center for Agrarian Studies will be able to furnish technical
assistance to the project, including measuring procedures and mapping,
applied research, etc. It will also have a major role in training
agents for the national extemsion program. Formal coordination is
thus easential.

While the WSM extension service is now autonomous of plens to develop
a national service, in the medium run the two services will be inte~
grated into one. Planning so %fhat personnel can easily be transferred
from the WSM project to the national program, so that techniques and
training will be useful both to the WS area and the country, and most
important, cereful monitoring thet this pilot effort will develop
lessons useful to the GOCYV in ita larger effcrts should be undertaken.

19. In the short run, institutional development of the extension service
should be a project priority.

Justificetion:
A strategy for orgsnizational development that meets project needs but
will also be compatible with gradual ebsorption into a national exten-
sion program needs to be worked out. This includes designing and
implementing staff and farmer training programs, establishing a
project information aystem, and developing experimental techniques
useful to long term instituticnal development of an agricultural
extension service.



I11. EVALUATION PROCEDURES
THE EVALUATION TEAM

This evalustion was carried out in Cape Verde from November 23 to December
15, 1982, with preliminary resesrch and post-country write-ups in the U.S.

The Ministry of Rural Development cooperated fully in this evaluation.
The GOCV project manager, Horacio Soares, from MDR, assigned MDR administrators
major responsibilities for assisting in the evaluation effort. This included
primarily (a) attendance and participation in team pianning and major discussion
meetings. All meetings attended by GUCV administrators were conducted in
Portuguese; (b) participation by the Center for Social Research led by Elizio
Rodrigues in administering a questionnaire to farmers on the workfronts;
(c) field trips and briefings by MDF and ¥SM administrators for the benefit of
team members. '

Similarly, the USAID staff involved in the project devotesd much time to the
evaluation, discussing with outside evalustors frankly the progress and obstacles
to date in project implementation, uncdertaking field measurements neceasary for
the evaluator, arranging interviews, and field trips. In the judgment of the
cutside evaluators, it would be difticult to imegine a more cooperative and
committed effort by project administrators to assaist an evaluation.

The evaluation team included:

Dr. Margaret Sarles, political scientist, on leave from the American University
to Development Studies Program, AID; teem leader.

Dr. Gene t£llis, University of Denver, =concmist.

Pat Byrne, Specialist in Agriculture

Dr. Ronald Schwartz, Consultent for Food Crop Research in Dekar, AID;
Anthropologist.

George Thompson, Enviromnmental Office, Africa Bureau, AID, engineer and

environmentalist

SITE SELECTION FOR THE EVALUATIDN

- The evaluatior included the four watesrsheds of the WSM Project, Santa Cruz,
Saltos, Flamengo, and S8o Miguel. When data were availsple for the entire pro-
ject ares, they were used; however, the eveluastion team concentrated its own
primary research on one watershed, S&8u Miguel, for the following reasons:

1. Selecting one geographic area fer multi-dieciplinary field resesrch
allcwed the team to consider the interderendence of the project components.
Withip the context of a month-long study, all aspects of tne project in all
watersheds could not be studied firzt hand.

2. The team was particularly interested in comparing upstream and down-
stream effects and progress of the project; the upper parts of the Sao Miguel
watershed were more accessible at the time of the evaluatiocn thsn upstream
areas in other areas. 580 Miguel was alsc of interest because the watershed
land is privately owned, so that the sffects of extension work,of the creation
of new lands on land tenure, etc., could be studied in the context of private

enterprise development.



3. This methodclogy has the important limitation, of course, of not
covering in depth some consequences of Lhe project in the other three water~
sheds. In particular, the attitudinal data of workers and farmers, the impact
on private and public land ownership, and other findings may vary to some
degree in other watersheds. Although we believe this problem is compensated
for to some degree by the richness of the date in Saoc Miguel, it nonetheless
remains a limiting characteristic of the evaluaticn.

TECHNIQUES OF DATA COLLECTION AND ANALYSIS

Callection of Soil and Water Data. Lack of measurement by the project
made data collection difficult and unrelisble. Much of the anslysis wap based
on estimates and samples made by the AID soil conservation specialist, Dr.
Richard Pellek. Oata were also obtained from the MDR and extrapolated from
findings mede elsewhere in similar projects. Reports on the Agrhymat project,
a project on hydrological and meterological data collection for agricultural
puposes 'in the Sahel countries, wss particularly useful.

Measuring Changes in Agriculture. A method to measure differences In
production between land behind dikes and land unaffected by dikes had been
developed by the USAID/PASA soil conservation advisor. Two samples of ten
corn plants each were harvested from a 10 m. x 20 m. plot behind the dike and
in a similar area near the dike but beyand its influence. This sampling was
repeated in four locatione. Green field weights snd oven~dry weights were
measured for ear (cobs end grein) and tstel plant biomass. Population densities
of each area were estimated and production per hectare calculated. The zame
technique was applied to areas between contour walls and contrcl areas in an
attempt to determine the impact on grain yields and totel plent biomass of the
relatively greater moisture level observed near the walls. See Appendix A,
Tables 1-3.

Impact and Employment Anelysis. Micro-social and econcmic data on the
impact of the smployment conservation and extension components of the project
were coilected through s questionnaire given to a 10 percent sample of the
farm femilies represented on nine of the ‘en workfronts in the valley of Séo
Miguel (See Appendix B). Fifty-six farmers were interviewed as well as San
Miguel foremen. A teem of five researchers did the interviewing. Supplementsl
information was gathered through opem-ended interviews with farm families in
Ribeira Seca. Although not part of the Watershed Management Project, this
adjacent valley was the site of a similar but older employment project (i.e.,
the same employment practicea, the same structures) where the longer term pro-
Jject effects could be more readily discerned.

fconcmic Analvsis. The gquantifisble benefits and costs, and their timing
within- the project horizon, w~ere estimated using benefit-cost anaiysis. Some
factors were "ahadow-priced." Both the project and major subcomponents were
tested for econcmic feasibility. The costs and benefits of particular techno-
logies and cropping patterns were investigated to give procject administrators
informstion on the relative zconomic return of the technologicel and agricul-
tural choices open to them. Finally & "backwards analysis" was undertaken to
assist in evaluating non-resdily quantifiable benefits, by calculsting how much
benefits would have to be werth for the project to heve a positive return on its
investment.
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Sengitivity Analvsis. Because many of the components of the project were
subjeect to probabilistic veriation, and because only a limited number of obaer-
vations (e.g., on rainfall, expected yieid, expected yield increases due to
structures) were gvailable, extensive use of sensitivity analysis was made.
Major assumptions were tested to see how changes in the assumptions would affect
the economic viebility of the project.

Computer Analvsis. This was the first AID field eveluation to use a micro-
computer for analysis. Analysis of originael project asssumptiens plus economic
and agricultural analyses of project procress was carried out with the aid of
an APPLE 11 computer and software {SUPFRCALC end the BENEFIT-CDST ANALYSIS
PACKAGL) as part of an experiment conducted by AID. Using the SUPERCALC spresd-
sheet, the originel project assumptions and fincings were recrested, and a model
estahlished which allowed testing of a variety of assumptions within & short
span of time.




IV. ANALYSIS OF THE ORIGINAL PROJECT PAPER

The design of the Watershed Manaqgement Project was ambitious and complex,
going well beyond the employment, soil and water conaervation goals of its
precursor, a Rural Works Project in effect from 1975 to 1979. During its
three years, the WSM project was required to develop an overall watershed manage-
ment nlan, construct eppropriate scil and water conservation structures,
develop vegetative soil and water conservation techniques, implement a pilot
extension program and change the pattern of crop production in areas affected
by the project. In practice, however, as in the Rural Works Project, the WSM
project has focused primarily on building conservation structures and creating
amployment, with the important difference of beginning the rudiments of an-exten~
sion program. Difficulties in implementing--and evaluating--the project as a
holistic integrated watershed manasgement project are in part the result of
several general weaknesses in the original project design.

Firgt, watershed manaqement planning was not given a high priority. While
the project psper mentiona the importance of integrated planning, the development
of a plan was seen a3 an putput of the project rather than as & precursor to
action. The project paper itself recognized this problem but argued that the
normal "order of precedence: plen first, construction following--must of
necessity be reversed during the initial implementation of this project" to
provide guick and massive employment for the island's unemployed farmers (p. I1I-
3). This revarsal, however, has led to distortions in the implementetion of the
project that threaten to diminish its ultimate value. Insistance on proper
planning should have led to (a) & stronger commitment to measuring the soil and
water data necessary to assess progress towards fulfilling project goals;

(b} a genersl perspactive for snelyzing under which conditions particular con-
servation techniques are most appropriate (particularly in deciding between
vegetative technigues and construction of dikes and dams); and (c) better .inte-
gration of procject comgonents, such as the importance of extension program to
better asgriculturel productivity and the relationship of agricultural research
“o develcping worthwhile extension efforts.

Second, the desiaon ard place of the extension service in_the prqject:was
not sufficiently =sgpelled cut.

‘n the original preject design, developing an extension and training
progrsm wa3 3e2n a3 a crucial project element. t is given both as an output
and as 8 purpose. Diffarent indicetors merk its success, however. As an out-
put, the extensicn service was supposed to train eight agricultural extension
agents, nne technician, end four watershed management plenners. At the purpose
level, it was viewed ss one component of estatlishing a "viable program in WSM"
end the relevant indicators seemed to be developing detsiled watershed manage-
ment plane (including photography) and having 1500 farmers benefitting from
piist agricultursl extenzion services. The relationships among the indicataors
was not discussed.

However important in the log frame, in the actuel design little attentign
was paid to the extension service. Mention is made that training and extension
could accelerate “bwuilding e scientific base for permanent and atablg agricul-
.ure in Cape Yerde” (p.Iil1-7) and ths% increasing the "rate of training" of
techniclans und establiszhing an extensicn assrvice are important project goals,
byt the details of how to accomplish this ere not spelled out. The pfoject
paper underestimeted the difficulties in recruitment of trained sdministratora.

[
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It did not discuss the integration of the extension program into other project
coiponents, or other agencies of the GOCV. This led to some misunderstanding
betwesen us and GOCY administrators over the relatienship of the WSM extension
program to the GOCY's efforts to create s nationsl extension service, and to
delays in implementing the extension component. It did not consider the
research end institutionel development necessary preparatory to putting exten-
sion agents in the field to essiat farmers. There is a natural sequencing of
institutional development, research, development of extension "packages" of
information and sssistsnce, {armer training, and improved agricultural produc~
tivity and farm-level soil conservation methods that was not developed in the
project psper, which seemed to assume simultaneous development on all fronts.

jhe third major weskness i: the oricinal project design was in the asseas-
ment of project costs and benefits. Preblems included the following:

{1) 1n the oversll celculation of the benefit-cost ratio, the original
anslysig incorrectly used a8 7 percent discount rate rather than 15 percent as
stated in nroject pener to determine that the project had a favorable benefit-
goet ratio of 1.11. In fact, had a 15 percent discount rate been used, the
2 -2fit-cozi ratio would have been .79 economically, the project would not have
beun justivied with the oriainal assumptionsg. It is unfortunate that this:
sitalycls survived review and three yesrs of implementation.

{2) Given the drounht and magsive unemployment in rural Cape Verde, and the
a 2t that food aid would have been aiven to farmers without this project, rural
:3¢~_should bave been ‘shedov-priced' in the original anslysis. The cost of
L wBs, in othnr words, estimated as toco high. An assumption of the project
sign was that the cost of rural laber should be celculated at its wage rate.
ith an unemployment rate estimated at 75 percent, however, the opportunity cost
© most workers was very low. Furthermore, the GOCY was receiving PL-480 money

]
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funanitarian grounds, and there is lit+;e doubt that the government would

ve “roviced direct rellef to farmers if no employment project hed been

£-.012, o some costs of pavments to farmers would have existed with no pro-
in short, rural labor should not heve been costed at its wage, but rather
-priced at its va2al opportunity cost (i.e., its productivity in the best

&

foee V)
o) (J
<

oo
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s.r'*pati.e,. e do nct know the correct shadow price, bBut can establish some
Lusiaeiers throujh sensitivity analysis. If rural labor wera viewed as a
”?;:5 orad" w3 pr1~°d at zero, tho benefit-cost ratio would jump to 1.54 with
an 2ntescl rate cf return of 24, Based on the original assumpiicns, any

n

~auow mriee bef izen 57.5% anc 0% would have given the project a favorable

Teie ©f rerturn.

\J3) Jther cost 28t metes vere hish &3 well. Wages for unskilled labor
#ope cverbvogeted at 70 racrer than the 40 escodos a day actually paid.  Since
‘oo 26 Tepresinted the gte: et preiect ceats, the projizct expenditures were much
ioyer than .recicted In adaliticn, the land on which the project was carried
Wt was censlidered a governmert cost. This decision prudently increased the
‘rancial participation of thz host ceuntry but it was nct & trus economic cost.

BEST AVAILABLE COPY
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(4) In assessing the economic_value of the project, the project paper
relied exclusively cn estimates of increased profits trom aqriculture. Jhis is
understandable to & degree, because profits are readily quantifiable and serve
eagily to "justify" a project. Given the lack of information about current
agricultural production, however, such profits were at best "quesstimates," often
not realistic. If thias evaluation had concentrated solely on the agricultural
benefits and how close the project was to achieving them, the project would have
looked very poor indeed. So far there have been only small gains in agricultural
productivity.

The proposed benefit levels in agriculture were in part a 'convenient
fiction' used to gain obligations for a project which was thought to produce
large levels of unquantifiable benefits. There is danger that in evaluation,

a sengse of misplaced concreteness will lead to a sericusly misleading evaluation.
The long-term economic benefits of improving the country's resource base should
be congidered a=z well, =ven if they do rot substantially improve this short-term
project’s benefit-cost ratio.

Fourth, the project psper exaggerated the number and type of technical
aggistance and perscnnel who could be assigned to the project. The project
manager has other heavy responsibilities in the Ministry of Rural Development.
Two hydrolegists were called for in the original project paper to be assigned
to the project; currently there is one, who is just beginning to work on this
project, and he also has important responsibilities elsewhere. Measuring and
monitoring have been delayed for lack of trained personnel; it wes simply assumed
in the project paper that such people were available, or that training for them
was easily available. The same problem of lack of technical expertise exists in
extension and plenning. This is not a problem easily overcome. Short term con-
sultants can help to some extent, and are recommended at several plsces in the
evaluation, but as originslly planned, the project stretched the human resources
available for project work beyond feasible limits.
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V. TECHNICAL ANALYSIS

MEASURING DATA

The evaluation team was hampered in its efforts toc assess progress made
on thig project by the lack of technical data. While the number of structures
(dikes, walls, ditches, etc.) built were known, as well as overall construction
costs, the following information was either very imprecise or not available:

-~ a map showing the location of project construction.

-- costs broken down by structure or structure type; by location; by
henefits/unit; by construction vs. maintenance costs.

-~ rainfall measurements: intensity, amount, runoff, evaporatiocn and
trangpiration rates.

~- groundwater levels and amount and quality of water extracted.
-- estimates on changes in soil erosion, moisture content and soil type.

-~ reliasble estimates on the amount of new partislly irrigated land
created by the project.

-- reliable estimates on the amount of land improved by the project.
There have been some efforts to obtain some of theae data.
1) Mapping.

Tne project called for aerial mapping of the project area. Geological
maps made by the Portuguese at a scaie of 1:25,000 were available, however, and
adegquate to the project's needs, so this effort was dropped. Dr. Richard Pellek,
the AID soil conservation expert, has taken the primary rcle in having the maps
enlarged to 1:10,000 in the United States. This enlargement is crucial for
inventarying and deciding where and which scil conservation methods should be
applied. Maps of three watsrsheds are now in process; officials have nct yet
located the appropriate map for Santa (ruz watershed.

2) Water and Soil Messures.

Date on rainfsll and runoff are presently being collected by Rui Silva, who
is the head of the AGRHYMET project in Cape Verde, as well ss head of the agro-
meteorolegical and hydrological depariment of the Center for Agrarian Studies in
Seo Jorge. Beginning in Ribeirs Seca (site of a previcus AID construction/
employment project) he has begun installing rain gsuges end flowmeters, develop-
ing a system adequate for msking water balance calculations. He plans to begin
a similar measurement program in the Sac Miguel watershed, and possitly in the
other watershed valleys of the project, depending on whethar he get the necessary
support from the project. Me also has plans to beain ercsion measurement. What
is presently missing from this program is groundwater measurements. If these can



IS

be added to his progresm, in coordination with the nationsl Ground Water Service,
the data base of the project will be vastly improved.

Dr. Pellek began a aystematic study of soil moisture in areas affected by
project works, but due to the pressure of other project work, was forced to
stop. He has also taken some soil samples for testing to the Center for
Agrarian Studies at Saoc Jorge, but hes tad greast difficulty in getting them
properly tested.

3) Measuring the quantity and quality of new and improved land.

Or. Pellek has made some very preliminary estimates of the lend created
behind the dikes. The Ministry of Rural Development, MDR, using approximately
the same method, but examining different structures, has come to significantly
different findings.

Measuring the changes in lend and water on land which used to be rainfed
but is mow irrigated for part of the year has not yet been undertaken.

The project simply does not know what the impact is of the construction
works that have been built. The implications for the project in not having
undertaken sufficient dets measurements are serious:

-~ There is no data base for deciding what technologies are most
appropriate since the impact of the structures cannot accurately
be estimated.

=~ There is no way of quantifyirg the benefits of the atructures without
data on runoff, etc. The economic aenalysis of this evaluation would
be strengthened by including these very important project benefits
from decreased soil erosion and increased water retention in the
benefit/cost ratio. Quite beyend this evaluation, in meking allocstion
decisions for limited GOCY and AID funds, a quantitative assessment of
potential benefits would clearly be a useful input.

-- The decisiaons as to what crops should be grown and how they should be
cultivated is dependent on knowing how much and what kind of land
exists, how far from a structure one can expect an adequate water
supply, and sc forth. Hence, the agricultural benefits, as well as
the soil erosion and water conaervation benefits, become exceedingly
difficult to predict. The Rural Assistance Program’'s task is made
more difficult as well, as the cropping prectices extension agents
should be teaching farmers will clearly vary depending on the land
availeble, and the soil and water conditions of the land.

-- Finally, planning itself is difficult. There is not the data base
for deciding what succeeds and should be replicated, and what fajils;
what costs more or less, considering benefits; what inputs (seeds,
fertilizers, etc.) will be most beneficisl; what training farmers
need, and 30 forth.
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-To improve the data base for this project, the following steps should be
undertaken:

1) A hydrologist should be hired or a consultant basis to assist with the
planning of water data collection. At present, there is simply not the expertise
available to the project to carry this out. The WSM should fully support the
Center for Agrarian Studies and Rui Silva with equipment, suppliea, and support.

2) Measure groundwater levels asnd the amount and quality of water extracted;
improve, expand, and coordinate rain and runoff data measuremerts. These measures
can best be underteken using paired samples of treated and untreated mini-
watersheds, so that differences in crepping patterns, protection methods, energy
gystems, etc., as well as erosion and water can be compared.

3) Improve the use of the soil conservation technical assistance. Develop
counterparts, so that Cepe Verdians are trsined in practical measurements. For
this, the lines of authority and responsibility between the U.S. asoil conserva-
tion expert and other perts of the program must be made clear. There should be
greater emphasis on training at Sec Jorge in the field of measurement collection
and analysis.

Dr. Pellek's responsibilities should focus on planning and training. He
should have the responsibility for training up to twelve Cape Verdians in simple
measuring and mapping techniques. Carrying out routine measuring should not
require more than a primary education. Coordination between his efforts at
deta collection and analysis and the Center for Agrarian Studies should be s
high priority, since this hes been a source of conflict, particularly over the
pricrity of soil analysis in the project area. His mapping efforts should be
supported by the MDR and integrated into the planning of the project.

PROGRESS

The project paper set out several "“verifiable indicators" of project
success in terms of soil and water conservation and the construction of project
works. It called for a 300 percent increase in water resources and sufficient
dems, walls and ditches to support 2000 hectares of rainfed farmland; the
problems in evaluating progress towards these goals has been cutlined above.
Some of the goals were unrealistic; meny of the results cannot at this time
be measured. To the extent possible, this section analyzes project progress
in developing the physical snd vegetative soil and water conservaticn measures
and their impact on soil, water conservation, and agricultural productivity.

Table 1 summarizes progress against nroject peper targets. In generai,
good progress has been made in the constructicn of atructuras to impede water
runoff and soil erosion. A greater numier of catchment dams and systems have
been built than targeted in the original cdesign. heck dams are being con-
structed, as are contour walls. The project has already surpassed the targeted
plenting of perennial vegetation.



TABLE 1 -

Progress towards Soil and Water Uonservaetion Targets

Quentity Built

Method: Target as of /1982
Check dams 1500 424
Catchment dams and systems

(reservoirs, canals, etc.) 3 13
Broing..coiieienninannen. 15 0
Wells {Improved and built) 0 19
Contour wails ........... 133K 82.5 K
Perennial vegetation..... 10800 hectsres 400-800 hectares

of cecngo beans of congo beans

and 58,000 trees.

The actual effectiveneas of the soil and water ccnservation measures are
difficult to compute for this evaluaticn. The benefits have been discussed
in qualitative terms; to a limited degree they can also be analyzed quantita-
tively.

Many of the gains from s0il conservation measures accrue slcwly over
time, and many of those gains sre difficult to quantify. One of the basic
objectives of the project was to slcw down the runoff of rainfall eo as to
incresse recharge of the groundwater table and to decreese flooding which has
been very destructive of valley bottom irrigsted lands in the past.

In a watershed adjacent :o the project area (Ribeira Seca), the presence

of newly installed flowmeters and already compieted conservation works makes
it pcssible to make some preliminary estinates of the effectiveness of dikes
and contour walls. With total rainfall through September 2, 1982 of 133 mm.
(about cne third of normel), a total of 3.6 mm. ran off, according to Rui Silva,
8 MDR hydrolegist with AGRHYMET in Cape Verde. For the 28.2 sqg. km. watershed,
this equals & volume of & 3

53.65* 10 m .

Using high and low estimates of runoff fram Fernandopulle and BURGEAP
atudies* and cemparing that with the actual runoff in the watershed, he esti-
mates that from 1.14 to 1.77 million cubic meters svaporated, transpirsted or
infiitrated.

*fFernandopulle has estimated 20 to 80% runcff, depending on catchment soils and
rain intensity, and BURGCAP assumed an average 50% runoff. See Peter Freeman,
Victor Green, et. al., CAPE VERDE: Assessment of the Agricultural Sector, AID/RA/
PSA Report, August, 1973, pp. 67, 6%.
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Only a fraction of this amount would in fact be recoverable, but it ia
noteworthy that at a ratz of 1 million cu. meters per 50 has. and a recovery /
rate of 50%, recoverable water would be sufficient to take 40 additinnal hec-

tares under irrigation. In sum, these data substantiate that the structures

have reduced runoff and added to the groundwater table. The effect is to

increase the long-run visbility of irrigated agriculture in the watersheds,
although the amount of recoverable water and iis precise econcmic value has

yet to be determined.

Research is not ‘available on the eccnomic costs of the degradation of the
environment which would occur in the sbsence of the project, althouch the 7 to
8 meters of coarse deposits one research team found to have inundated a velley
floor over the space of 20 years are mute lestimony to the possibilities.®

The project paper correctly emphesized the importance of working upgstream
and on the side slopes, and, when possible, of using vegetative methods of
erosion control. Well-planned spil and water conservation requires that upstream
gside-glopes be treated first for seversl reasons. One, the greatest ercsion
damage occurs on the unprotected vallev side slcpes, which are steepest and
laid bare by seasonal cropping and/or fuel and forasge harvesting. (Especially
harmful are methods which harvest "roots and all", thereby locsening soil which
essily erodes.) Second, treatment of upstream sideslopes reduces the sice of
the works necessary downstream. Third, and moat important, the soil on the
valley- side-slopes is potentially productive if it can be saved.

However, at present the great majority of costs of works, (over 90% in
Sac Miguel) have gone to torrent control dikes and water conservation in lower
valleys. Check dams downstream filling witn sediment from erosion at a very
fast rate demonstrates this lack of emphasis.

Increasing groundwater, snother project target, should also begin at the
higher reaches of the watarshed whera vegetative cover can slow the hzaviest
rains. In this project, vagetative cover has not besn given enough considers-
tion.. An example of proper emphasis can be found in Ribeira Seca where upstream
vegetation has been promoted for many years; amazingly low runoff ratas were seen
in the first year after measursments Segan. Making very rough assumpticns, per-
haps between a0 and 63,000 cubic meters per sguare kilemeter of drainage area
had been savea from runoff to the ses.

THE IMPACT OF PROJECT TECHNCLDGIES ON THE INVIROMMENT

1. Perennial vegetation. 1In this project, congo beans and trees are used
in soil conservation. Perernjials help stop erosion, through their root system
and through reduction of impact which water drops have on soil, and slowing water
flow due to grasses and humus on ground. The humus also helps to "build" more
fertils soil: many perennials are nitrogen fixing which improves soil. Improved
infiltration can also occur but may not be se in the case of the very permeable
Cape Verdean soils. Most pererniala do use more water annually than most sea-
sonal; in total water balance equations this must be considered.

*See Freeman, p. 66.
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Perennial vegetation is the only feasible method of soil and weter conser-
vation pogsible on many of the steepest sloping lands. 0On lands which are too
dry to support other crops peremnials in asacciation with other land shaping
methods are often the most fessible. Most importantly perennial vegetation is
the basis of almost all scil and water conservation methods. It is the most
preferred solution considered, because it is the least disruptive, usually the
ieast expensive, reaquires the least mesintenance, and most of the time not only
protects, but also produces (e.g. beans, wood, fruits, lumber, forage...etc.).

At the present time, too small a percentage of fund3 are expended toward
the promotion and planting of cerennislyg. This ig true partly because of the
project's design as a construction-crientsd employment preject. A proper
balance between vegetative and physical construction needs to be done within
the framework of developing a general project plan.

2. - Contour ditches. These ditches dug aleng contour lines on hillside
shorten the unrestricted flow of water overland thereby slowing runoff, re-
ducing erosion and gqullying, and increasing infiltration and ground moisture
in the vicinity of the ditch. They perform well on mild slopes for forestry
type planting and may be much more useful in closer spacings and smell sizes,
and in conjunction with plants and/or contcur walls.

The project has hardly used contour ditches at all because of the pro-
blems associated with them. Heavy maintenance is required because of damage
occurring from animal and human trampling and during heavy rains when their
uncompacted embankment are over-topped. But due to their low cost end poten-
tial benefit and due to the minimel amount research done on them to date they
still ualify as a viable experimental element in a watershed management plan.

Dr. Sam Kunkle, formerly head of the Forestry Support Program, Science
and Technology, at A.I.D., argues that ditches, dug at prcper intervels, hold
as much water as do terraces, are no more likely to break and that further-
more, maintenance may be an squally important consideration for contour walls.
The “downside risk" of walla collaspaing, creating gullys of flood water may
in fact be more potentially dameging to the envircnment than the breskdown of
contour ditches, which are smaller, cspecially if the ditches are used in con-
Junctien with erosion-controlling vegetation.

“In the original projsct caper it was sssumed that ditches would be con-
structed by farmers, at no cost to the project. This was clearly not real-
istic..

" 3. Contour walls. The next higher level of structurel means of side-
slope control ia contour-walls. Thesy function es do contour ditches, but may
have fewer maintenance problems due to their rock megonry. They are expensive
from a farm investment point of view, and it seems unlikely that farmers can
afford to build them themselves {which is not the case with ditches). Still,
they are the proven method of side~slope stabilization ir this project. If
an upstream-downstreem appreach had been used one would therefcre expegt to
zee 'a large amount of affort go into their construction. For a stabilized




watershed one would expect a significant smount of the botal budget for the
stabilization of the watershed would be spent for planted or physically atabi-
1ized sideslopes. for the Sao Miguel Wetershed less than 5% of the labor
budget has been spent thusly. The 2000 ha target was not besed upon any ana-
iysis of required hectares but rather on what wes beileved aciieveable. But
this number of hectares is not an unr=2asonable number to target. At this
point in time fewer check dams and more hectares of contour walls plantings
would have been expected.

Project and Ministry of Rural Develupment officials were virtually un-
animous‘xn preferring contour rock walls over contour ditches. The rock walls
Wwere seen as more permanent, requiring much less maintenance then ditches.: Be-
cause 'soils are not compacted, there is fzar that ditchirg simply will not. stand
up under the torrential raine. Although contour ditches cannot be used in all
circumstances, in many cases they present an aiterrative to rock walls.

To get a sense of the costs of ihe technologies, the contsur walls (arretos)
were snglyzed, to aee under what conditions they micht be economicsl, and then
contour ditching was anaslyzed as a possible (under some conditicns) alternative.

Firat, the walls affect agrizultural productivity. Based on data collected
by Dr.. Richard Pellek and the avaluation tesm, corn yields were higher on either
gide of the walis, which had zervaed to spread and slow down water. The in-
cregses were on the order of 5%. An earlier study had found increases of 49%.
(The effects are higbly dependant on yzarly rainrall, {t is thought.) The
direct offscts on agricultural produccivity ars cnoughr to be concentrated on
an area of from 1 to 2.5 meters on eech aide of a wall. If this is so, each
kilometer of wall affects at mest 5 hectares. If planted in the traditional
corn and beans (which wag the case in the samples), and if the maximum yield
increaae of 49% wers experienced vearly for 20 vears, the benefit-cost ratio
would still be a very low .12 {if lsbor is ccsted at its wage). The implication
of the analysis is that shadow-criced laber and other benefits besides agricul-
tural productivity must be corsidared to justify the structures, economically.

The walls do indeed bring other herefits. They zlow down water runoff, re-
duce soil erosicn, and spread watar. in atismpi wes mede to construct a small
comcuter model to determine the iyces of asaumotions which would have to be made
to make the structures pay, using Fully«priced labor. The analysis indicated
that if eech well were to affect an arze of 50C meters down from it {i.e., 5O
hectares per kilcmeter) and if spil locses of szbout 3.5% per year over a 20 year

vuld be a breskeven propositicn. These
f labor were shadow-priced at 0% of
less each year would make contour

project were pravented, then the walls w
are exceedingly gererous assumptions, I
its wage, then even a 1% preventad soil
walls pay.

An attempt was made to compare the costa end benefits of contour walls and
contour ditches. Baaically, the aueastion iz whather labor is more productively
gpent in wall or ditch constructicn. Cata were ootained on the costs of con-
toured wslls from the project poper; dais on ditenes From work done by Utab
State CID at the Tsrrafal project sitz. Sscauze the ditching costs seemed
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greatly urderstated. and becsuse they did not include administration costs,
they were multiplied by a factor of ten. 1t was assumed that walls required
no maintenance. but that ditches required 25% repair per vear. The capital-
intensity rates of the two should be similar, so thz issue ia one of conger-
ving labor: a change in the assumed wage would make little if any difference.
It was assumed that ditches would have to be placed 1 meter apart to be
effective (otherwise water velocity would incresss and lead to washoul); walls
were assumed to be placed 10 meters apart.

_ Surprisingly the analysis indicated that the discounted costs of walls
are, in a 20 year project at a 15% rate cf discount, approximately twice those
of contour ditchea. (See Appendix C, Tables 1-3.)

~In the Tarrafsl project, three years of study reveeled no ditch breakdown,
evan 5n slcpes of 25-30%. (It is important to note that Tarrafel has less
rainfall then the project area, and that the results are not directly trans-
ferable.) One would nevertheless be forced to conciude that contour ditches
have overwhelming cest sdvantsdes, that trials should be conducted in their
use, and that the projiect ocuoht to consider the conditions of slope, soil
compaction, convexity/concavity of land, ete., under which ditching aight
be a feasible alternative.

- 4. Check dams. Check dams are one of the best methods of attaining
gully and/or channel stabilization and torrent contrel. They also increase
infiltration and snil-moisture content, reduce run-off and may recharge
aquifers. They can be very small, essentially a modification of a contour
wall into & check dam, for stabilization of a gully which is forming on a
side~slope. They can be very largs -- veritable 2ngineering feats on large
atreams -- as in Rebeira Seca. Th=y collect sediment behind them as does any
dam. snd once filled are atill useful as they have reducsd the effective slope
of .the atream bed ther=zfore reducing water velocity and soil erosion. The
sediment which is trapped can become useful cropland or it can be very poor
for creps. Though vertification through demonstraticn iz reguired, the
engineering evaluator believes that the quality of sediment increeses as
its quantity <Zecreases with the upstrsem treatments in 8 =0il conservation
program. Thst i=. the upstresm/dowrnsiream apntoach, egpecially using
vegetation, also has s beneficial offect upen the guality of soil retained
benind check dams or catchment dems. In fact sediment _in general is en-
riched.

¢ seamz znall but the volume of cubic meters
e total aft=r less than half the project
1 gver 70% of total funds for zomstruction
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5. Catchment dams. Ceatchment dams are simply impermeable dams with walls
extending down to bedrock and a system for tepping the grourdwater trapped
behind them. The groundwater recharge produced by the entire system upstream
is tapped through the use of these catchment dems.

"Because of the obvious and quicik benefits they provide, these dams have
been constructed more quickly than originally planned and more have been con-
structed than piarned. This is logical and will undoubtedly continuz as more
vigble areas for such structures are created due to the system upstream.

- 6. Groing. Groins have not bezen constructed aa called fer in the project
paper, nor have long low dikes at the lower end of the watersheds for lack of
tihe heavy equipment.

. . This is good, because these ars the last elements to be constructed in an
upstream/downstresm approach. New squipment cntions should be explored; impro-
vised draglines and bulldozer excavation are paossibilities. In the meantime,
the watersheds are being treated upstream and therefore the sediments that will
eventually be trapped may be of higner quslity soil.

7. Wells. Wells have been imoroved anc constructed under the project,
al*heugh not called for in the project paper. This activity is & consequence
of trapping water for agricultural purposes: {armers and their families sitrongly
support well construction as part of the overall construction. {See the discus~
sion of socisl impact aof the nroiect.) Given the demand for domestic water
sources, the project should consider incornorating wells more fully into its
censtruction nlans. ‘

e concent of arcsicn control is based upon
is Ldes. This slows runoff and incresses
ses s0il meoisture, reduscss erosion and
ar
”

8. fiat lerraces. The terra
reducing the effective slope of hi
infiitration, which, in turn incre

=S
possibly recharges aquifzrs. The racos £an take many formg from the most
commonly recognized flat ‘nr“nce3 cantour plcwlng. Filat terraces have only
bean constructed by this project in s fow relatively large and less steep areas
where full-scaie vegetsticn was poasible. dowevar, facmers seem to stair-step
aven very stesp rainfad sicpes with flat terpaces. The riak of landslides due
ta flat terraces ircreases with slooz. 2s doss the cost. HMNonetheless, such
stair-stepping should be consigersd for the iﬁperlventoL paired watersheds to
determine their sffectivensss in increasing acil moiature. 7o date, the prcject
has spent little effort experimenting with cr costing out flat terracing &s a
technology. 1t has concentratszd on two 2iher types of terracing, contour

ditches and contour walls.
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THE IMPACT OF STRUCTURES ON AGRICULTURE z

1. Dikes. Cirect effects of dikes on agricultural precduction vary from
site to site depending on geology and topcgraphy of an area, age of the dike,
and proximity of other conservetion structures. In Ribeirs Sece a considersble
area of arsble land has been reclaimed behind dikes cnd is being exploited in a
variety of mixed cropping systems: corn/been sssociation during the rainy season;
recession agriculture involving sweet potatoea, squash, ard other vegetables on
residual moisture from Novenber to March: temporary and pesrmanent irrigated arsas.
Much of ‘this land has a high percentage of clay {(at least for the present) and
therefore good fertility and moisture-holding capacity. 1iIn Seo Miguel, heowever,
due ta the steep and narrow nature cof aress whers dikes have Seen conatructed,
an estimated tcotal of only 3.5 ha of arable land has been reclaimed behind 92
dikes.  Moreover, soils trapped behind these dikes tend to be sandy and silty,
have a reduced moisture-holding capacity in relation to heavier soils, and thus
are generslly not as favorabls for recessicn agriculture . + Ribeira S=ca.
Therefore, orlv a small total inecresse in produciion is e d behind the Sao
Miguel . dikes based on the rainfed crops winich have been plc .4 there.

A methodclogy to measure differences in production between land behind
dikes and lend unaffected by dikes has been developed by the USAID/PASA soil
congervation advisor. T7wo ssmples of ten corn plants cach were harveated from
8 10 m. x 20 m. plot behind the dike and in a similar area near the dike but
beyond its influence. Green field weights and oven-dry weights are meesured
for ears (cobs and grain) and total plant bicmass. Populaticn densities of
each area are estimated and production per hectare calculated. Data from four
sites {Appendix A} show "hat corn production behind dikes is significantly
higher than in adjoinirg control aress. However, it is difficult to say how
much of the increese is due to the diking action and how much to topographic
differences between dike and control aress. It does seem sappsrent, though,
thet - increased soil moisture and microciimetic conditions {protection from
winds,. higher humidity} in these water drainages behind dikes result in favor-
able sitss for tree planting. Oeep rcots and the permeznent nature of trees put
them in a much bettesr pesition than annual crops to take advantage of increased
s0il moisture. fruit trees and/or multipurpoge trees 3uch as tamarind should
be given high noricrity in the utilizetion of these new areas. If the trees
are planted aleng the edges of this land they will be protected from pericdic
terrents and will leave spece for continued cultivaticn of asther crops.

© 2. Castehment Dems/Wells/Irrigation Systems. Structures in this category
have had the largesst cirect impact on egriculture, and are the scurce of most
of the eccnomic benefits of the project. Incresased water avaiiability has
allowed incrsesed production on alreedy existing temporary irrigated areas, and
resulted in 35 ha. of new land being brought into irrigsted crcoping. The long-
term benefits of these developments will depend on a number of factors, including
(8) Lfficient management of the water resource. This requires regular monitoring
of grouncwa! levels and the guantity and quality of water delivered, established
policies for aster distribution, and introduction of efficiant methoda for con-
serving water from its source to e=nd use on the crop. (b) maintenance snd
protection of the syztems. This includes sstablishment of reguiar inspection
and maintenance orocedures, as weil as such preventive meseures as stabilization
of aiopes along which irrigstion pipes are laid (a landslide has already knecked
out s zection of pipe in the Flamencos aystem} and protective weils 23 necesaery
along'the bordera o9f irrigatad perimeters. {c) rate of adoption of ;mp;oveq
farming technigues and higher value croos.  (This is discussed in more detail

in Section il.CZ.}

BEST AVAILABLE COPY
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3. Contour Walls. Contour walls appear to nave a positive impact on agri-
cultural production. B8y their action in slowing runeff, increasing infiltration,
and decreasing evaporation, more scil moisture beccmes aveilable for crop use
in the vicinity of the wells. If complemented by ather methods, especially scme
degree of permanent vegetative cover, they can play an Important anti-erosion
role and thus help maintain the productive capecity of the soil. According to
interviews with MDR technicians and with farmers, t‘he latter’s attitudes toward
construction of contgur walls on their land have changed congiderebly since the
works progrem begen in 1974. Whereas thare was initially skepticism and resist-
ance to the idea, after seeing the resulis for themselves, farmers now request
that their land be selected for improvement with contour walle.

What is still uncertein is the guantitative value of the influence of the
walls. -~The amount of rsinfall received in a particuiar vear plavs a crucial role
in determining whethar walls result in significant production incresses or not.
For example, in the relatively favorable rainy season of 1980, HMDR compariscns
of corn yields in adjacent arzas with and without contour walls showed an average
increase of 49 per cent on the treated land (Goncalves, 1981)}. 1In 1982, however,
after a:very poor rainy season, thes effect ranged from nil to small. Preliminary
observations indicate that increased 3oil moisture this year is limited to a
narrow band on either side of the wail. The area of this band represents perhaps
25% of the total treated zone. The height of corn plants in this pand was about
20 per cent greater than in control areas, wherzas plant height midway between
walls was equal to that of the contrcla. Thus, production increases over the
total area are estimated at 20% increase x 25% of the area = 5% increase with
contour walls, a very modest effect. (7his =gtimates is based on the agsumption
that plant height iz roughly correlated to yisld of q:ain and 5iomass.) Results
of sampie harvests in the samg aress corroborate the conclusion that contour

walls are of little value In increasing preduction in iow rainfall years.

Given the high cost of contour walizs, thes question that arises is, can
their effectivencss in terms of agvi“ultural prﬂduct*on be increased? Dne
way of doing this is to select ss constructicn sites only those areas where
agricultural potential {considering algopa, soil tvpe, microclimatic conditions,
etc. i is high encugh tc takz full ad»antaqa of the improvements. A low-cost
propogal which has been expoundad by MDR nzrsompel is to sow atrips of Congo
beans alongside rhc walis as welli as at c»ntcur levels between them. This
is a worthy proposal which should be adopted at once. In aresas where wall
construction is already completed, Fizla exiznsion acerts will play a major
part in persuading farmers tc undertizke such a aglan. In ceonsidering new arees
for wails, MDR cnuld set the conditicn for farmers that follexing constructien,
a certain minimum smount of permanent vegmtative covar be ezteblished. Not only
would. this serve the technical ubgec+1 es of erosicn control and increased focd
production (in most years), but it would also involve farmer participation and
help instill the idea that farming Hr,cticae are intimatelv involved in the
overalil soil and water ronservation proacam. Note that this proposal dees not
aim to. repiace the traditicnal corn/bean cropping oattsrn (which would certaiqu
meet with consicdersble resisisnce), but rather o Lompxament it in border strips.
Congo bean is seen a3 the orimery spscies for this “permarent” vegetation in
conjuncticn with walls, but low-grewing fireweccd spec;es couid also be cen-
gidered in certein situations.




VI. AGRICULTURAL ANALYSIS

PRGGRESS

from their farming efforts.
integrated, should promote this goal.
of water and improve water use.
land it=self.
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The ultimatz goal of this project is tc assist amall-scale farmers increase
the agricultural productivity of their lands, so that they can make a living

The project uses three distinct approaches which,

First, it attempts to increase the aupply
Second, it attempts to increase and improve the
Third, it attempts to improve farmers' skills, knowledge, snd capa-
bilities to take full advantags of an improved resourcs base.

The success of the

agricultural component of this project hence depends on the succeas of each
component of attack plus the institutionsl integration of all three compornsnts.

which were to occur by the end of the project.

The project paper spelled out very specific changes in cropping patterns

as measured by these original indicatcrs:

Table 2

Plantinag of New Crons

Targat

On newly irrigated land below the i, 2.
catchment dems: 30 new hectareg of

bananas, 15 new hectares of cabbege,

15 new hectares of carrots, 30 new
hectares of tomatces.

On improved land abcve the check dems
(land irrigated part of the year):
100 new hectares of Irish potatoes,
80 new hectaress of onions, 65 rew
hectares of sweet potatoes.

Utiiizstion of lettucs, peppers, melons, .
squaah, turnips, pepsyss, and cauliflower
in th2 new crepping patterns.

&>

The us2 of plents such as acacia, prosopisg,
atriplex, eucslipas and Parkensonia for
fitswoud, cover, borse, and wingbrzeks.

t was assumed that cn rainfed lands 5.
with newly protected :=lopes {{rom

ontour walls cr ditchas) that tradi-
icnal planting of corn and beans would
sentingo. .

CoE -

On 1CO hectares o £0
sapmaren. cover of Angnla beans.
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R
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.
(v
1]
»
fae
[+ 2

Beiow iz a summary of progress

Performance

Neither on newly irrigated
land ror on improved land
has signiflcant progress
been made towards these
indicators. 5Scme casaava,
3ugar cane, bsnana and
awget potatc plenting is
evident.

No extension sther than
Congo beans, Irish potatoces
and tree seedlings has been
attempted.

Approximately 53,000 trees
have bzen planted as ground
cover (estimating 400 per
hectare, 182.4 hectares
covered.

Planting of treditional
crops hes indeed continued.

An setimated 186.5 hectares
have been planted, mostly
on the worst sleopes.
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In brief, there has been little shift into more profitable crops in newly
irrigated areas. In improved rainfed areaes, on the cther hand, more progress
has been made than expected. More Angola beans have been planted as ground-
cover, and in additicn, 88,000 seedlings planted as s further measure to
impede erosiorn.

The project paper called for the follewing improvements in crop yields:
Table 3

Projected Increasses in Crop Yields

: FROM: 10
On irriqated lands metric tans/hectare metric tons/hectare
Bananas 28 40
Cabbage 12 23
Carrots 12 21
Onians & ’ 15
Potatoes, Irish 10 14
Potatoes, Sweet 8 14
Tematoes 8 20
On reinfed lands
Angola Beans 0.3 0.5
Beans (undersown) 0.2 0.3
0.4 0.9

Corn

On irrigated land no measured change in croppirg patterns has occurred,
nor any measured increase in agricultural productivity. None of the inputs
called for in the project paper--and ascecifically, the uses of fertilizers--
have been used. (Field trials using fertilizer are now underway.)

The project paper assumed that improved seeds and fertilizers would be
imported and applied to newly irrigated lands. This has not accurred. Ffirst,
there is still very little new, permenently irrigated, land. In addition,
until recently there wes no extension service or institution ceapable of educa-
ting farmers as to the proper use of fertilizers and seed.

At present, the Rural Assistance Program has undertaken fertility trials
using fertilizer on aweet potatoes and cassava to determine the optimum level
of fertilizer for crops. In the next irrigated season, these trials should
continue, and the results put to the test cn some farms. A Swiss vegetable
specialist has been working in Cape Yerde for four years and makes recommenda-
tions te the GOCY on what seeds to import, so there is already in place good
basie information on varisties and cultural practices of improved seed. Vege-
table seed distribution should continue as the extsnsion service develops the
capacity to train farmers appropriately in their use.

On rainfed land improved by contour walls, there has been an increase
in productivity of traditional crops. Dats is preliminary, but the increase
in corn yields has spparently ranged frem 5 to 4% percent.



As mentioned in the critique of the original project proposal, many of
these shifts in crepping patterne could not realistically be expected to occur
until after the develooment of an extension service and experimental applied
research to determine the most profitable and reliable crepping patterns.
Therefore, the fact that major changes have not yet taken place is not a fail-
ure in the agricultural sector, but is s logical condition, given the lead time
necessary to develop the technclogical research and institutional capacities
that precede planned sqricultural change.

CROP PRACTICES ON IRRIGATED AND RAINFED LAND

Tt is, therefores, more fruitful to evaluate the overall long-term efforts
to establish appropriats cropping svstems. In general, the project seeks dif-
ferent kinds of agricultural improvement deperding on location:

1) In areas too steep or otherwise unsuitable for annual crops, intro~
' ducing permanent vegetstive cover.

2) In areas with better potential for annusl rainfed crops, identifying
and extending packages of crop vsriesties and cultural practices to
make optimum use of the limited rainfall.

3). Meximizing use of water for high value creps in irrigeted areas.

Obviously, much reseesrch and anelysis is required in each of the above
areas pefore integrated crepping peckages are ready for axtension to farmers.
However, certain elements of the system are taking shape, snd there follows a
discussion of specific interventions which have been or can be undertaken by
this project.

A. Congc Bean

‘Congo bean or pigeon pes (Cajanus Cajan) has been grown in Cape Verde for
many years, but populaticns were severely reduced during the early years of Lhe
current droucht. MDR's program to encourage the increased cultivation of Congo
has met with considersble success, and should be expanded wherever posaible.

This drought-resistant, perennial crop provides several products—-nutritious

food 'grain (21% protein), enimal forage, cooking fuel--and serves as a biological
mesns of erosion control. In addition, it has the advantage of adaptability, and
was observed growing in various situetions from irrigated valleys to rocky ridge
tops. Congo does have its limitations, hcwever, and in general is suitsble only
for sleopes in the more humid upper halves of the watersheds. There appears to
be a tendency among farmers to adjust the seeding rate of Congo in rainfed areas
inversely fo the productive capacity for corn of a particular piece of land.
Thus, in areas where Congs had beer sown in Sao Miguel, lowest population den-
sitieg were observed on relatively good corn land, and highest densities on
marginal slopes and ridgetops. This seems to be a rationael decision by {armers
regarding the allocation of their resources, and represents a start in the pro-
cesa of convincing farmers to forego cultivation of ennual crops in marginal
areas.
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Table 4

Congo Seed Distribution

Year Kq. of seed Eatimated No. of hectares sown st 2-4 kg/ha
1580 200 56-100
1981 6L 120-300
1982 80 200-400
Total 1s00 430-800

Yialds of Congo vary ccnsiderably according to the scil and water resources
available to the crop. Based on 198i-1982 harvest sesson cata, yieid per plant
{beginning the year after seeding) waz estimated at 2.25 ko of seed and 0.25 kg
of poeds for animal feed. Firewood value per plant in an eatsblisied stand has
been estimated at 1.3 kg. 2ecause of the amount of veriability involved and the
small sample size, caution ie urged in extrapolating these figures to cover
large areas.

Recommendations for the Congo 5ean program in this project are as follows:

1) Continue large-scale distributicn of seeds in 1983, with special
attention to reaching areas and farmers which have not benefited, or benefited
only slightly, from previous dizstribution;

(2) Since there is elready a high degree of scceptance of Congo per se,
encoyrage better ways of incorporating i% intc crooping/soil conservetion sys-
tems, e.g., sown in conjunction with contour weils and contour ditches; sown in
agsaociation witn firewcod tres species. 3Select niloi areas for carrying cut and
svaivating these practices;

{3) Collaborate closaly with the Divisicn of Plart Production and Protection
to collect appropriate data cduring the 1982-83 nharvest, with the objective of
quantifving yi=lds of feod, fodder, and firewoecd for the Jdifferent ecological
zores in which Congo i3 grown.

8. Ffruit JTreeg

A limited smount of fruit tree diatribution iguavas, avocados, citrus)
has taken place under the project, ard the sotential exists for considersbie
expansion of this cemporent. Msnge, tamarind, "sinha" {custard spple}, coconut,
papaya, and barang are trees which grow weli nece and produce 2 markstable crop.
Many of these varieties are propagatsd lccally and do not require MDR distribu-
tion. MDR technicians report the:z farmers are very interested in alenting fruit
trees, so much of the lasbor of planting cculc be sssumed to be provided oy the
facmers themselves. There are three aitustiona in which fruit tree planting
#0ould seem to he particulerly f=as:iblie:

1) at the edges of new land arzas benind the dikess

2} in small irrigated strips along the wain vallevs;
3) around houses where supplemental irrigsticn is feasible.
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Because of their multinle domestic use cheracteristics~-ag food, fodder,
fuel-~they may be particularly useful to farm families planted close to their
houses. Tachrnicsl assistance and training via the extension 3ervice should
assist in site selection, planting methods, and care after planting. MDR has
a division of fruit culture which is available for advice and plenting.

L. Other Irriacated Cropos

Treditional supplemental irrigated agriculturs is a complex system largely
based on: the reality of a limited and undependable supply of water. Thus, the
crops df choice are those which, once esteblished, can withstand long periods
without- supplemental water: sugar cane, sweet potatoes, casaava, squash. They
are also crops which atore reagcnably well, e=ither in the house, in the ground,
or in the bottle.

Mew irrigeted crops encoureged by MDR are potato, onion, tomato, cabbage, end
other vegetsbles. All require s more dependable water supply, increased inputs of
labor and materials, a higher degree of technicsl expertise and/or sccess to tech-
nical advice and services, and adequate markets. If these conditicns can be met,
these crops offer a high return to the farmer and a more diverse food supply to
the consumer. Until they are, 8 repid shift to the new crops could be a dangerous
course to follow.

Therefore, for the short term, and certainly within the life of
this project, the following course cf action is recommended for irrigated
crops:

(1) Contirue to extend techniques which w#ill improve traditional crop
production. Examplss are phytosanitary trseiment oi maniocc and sweet potato
cuttings, closer spacing of plenting ridges for greater efficiency of water
uyse and improved on-farm storage.

{2) Graduelly introduce higher value crops to replsce traditional corn
and beans. Potatoes and onions are of higher value, although not as much:es
bananas and other fruits. They have the adventages, however, of a longer
storage  life, a larger marke: in the immediate project ares, and can be impor-
tant staples for the farm family if there are probiesms merketing them.

(1) To make the transition to creps with the highest potential merket value,
more attention must be paid both to the marketing of inputs {e.g., seeds and
fertilizers) and the marketing of the crons. In both cases, the private sector
and the government have impartant roles ts plsy.

In terms of farming inputs, the govermment can maintain control over the
amount of foreign exchange spent on ccmmodities and over the guality of the
inputs through FAP (Femento Agro-Pzcuaria) which presently controls these
functiens. Final prices to the farmers can be heavily influenced dy the Gacy's
decisicn on how high the import duties on the commoditizs sre set. Because the
government presently nancles these import functions capably, there is no reason
for £ID to do its own purchesing and imoarting separately.
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Once the fertilizer and seads are in Cape Verde, the private sector should
take over the distribution process. Two distribution systems that should be
congidered in a plan sre:

a) the existing private enterprise system of small shops and stores.
This is a potentialiy an efficient and adaptable alternative to the state dis-
tribution of inputs. Sale to individual farmers could e2s3ily be undertaken by
existing shops in the larger towns {lalheta, Pedrs Baagejo). Thsse shops zhould
also be considered as locations for distributirg tasic written agricultural in-
formaticn to farmers buying agricuiturel supplies

b) -the development of buying ccoperatives among farmers. A voluntary
cooperative would mean mere direct farmer control over inputs and lower
prices by eliminating a middleman diatribution netwark. However, a certain
level of institutional development iz necesssry for it te succeed.

The marketing of outputs, particularly of new crops grown on newly irri-
gated:land, also requires an impertant place in an overall plan. BSecause
cropping prsctices have not yet changed significantly, it is premature for the
evaluaticn team to make specific marketing recommencations. Certainly, however,
the following aspects should be dealt witn:

-~ what form of farmer orgenizations are best zuitad to developing new
- produce markets and supplying them regularly?

-- How important a priority should building small feeder roads be within
" the life of the proj2ct to speed up snd ensure that produce reaches
its markets?

“-~ What steps can be taken to expand export markeis and become a reliable
enouch supplier tc interest sellars sbroad?

Essentlal;y, the cho; e of what crops should be grown must be made not only
“n the basis of how well crro is agr1cqltura‘¢v guited to the cropping cycle,
but its putential mapket snd orofitability. Mairketing thus becomes a critical
element in the choice of Prup. At the mcment, {or example, the GGCV and many
foreign donors are encouraging vegeteble preduction {Tarrefal, Prodessa in Santa
Caterina, a Swias sgricuitural project, and the Watershed Hsnagement Projact).
Without proper atteniion to marketinmg, thers could conceivably develop a. glut

of these cropms, wmany of which are gquite perish shle. Analyzing the size of t
domestic market and its growth potential, and working out methods of deveIOping
good- export markets hence become impordant elementis in incresasing agricultursl
productivity.

" (a) AID and DR enculd coneider hicing on irri
of 9-12 months. ?rovisicn of adeguaic technical ez
land is brought undzr irrigaticn and negw crops intr
particular are *ijG‘* tQ a wide voriety of post 9is
grzater atieniion to fertility isvels and norse apn1 stica

ation agronomist for a period

istance is essential when new

juced. Yegetable crop2 in
s2a3se¢ oroblems, znd require
tad water management then

a
g
<l
and

BEST AVAILABLE COPY



3

traditional erops. While the extension component of the project iz the primary
means for delivering advice to farmers, its effectiveness depends on maintsining
strong links to technicsl specialists. Current arrangements ¥for providing this
specialized technical assistance for irrigated crops consist of periodic visits
by technicians of MDR's Horticulture Section, based on Praia and Tarrafal.
Because the project valleys include only s 3mall part of their areas of responai-
bility, they will have only limited time to spend on the project. Also, while
these technicians are concerned with crop producticn, their rcle does not include
improved water delivery systems on water manecement. An irrigation agronomist
would, therefore, be ‘imporiant for developing optimal use cof the irrigsted areas.

The person required for this job ahould be fiesld-oriented and capable of
giving hands-on training to extznsion agents in water delivery and use and in
crop production. She/he should alsc be able to design and carzy out farmer-level
experimentation on irrigated production problems. While her/his principal focus
would be on irrigated areas in the project valleys, the experimental 1rrlgat10n
area at Terrafal might also be a vaiuable facility for his work. .

D. O'n/Bean Planting Practices

Relatlvelv little research has as yet been carrisd out on traditicnal rain-
fed corn and bean crops, altbough a start in this direction has been made. MDR's
Division of Plant Production {with donor assistance) has mace ccllections of local
strains of corn and begun field testing at research stations of local and imported
varieties. Research into sorghum, millet, and cowpeas is also underway.

As for planting practices, a set of modified water harvesting experiments
was performed under the Tarrafal project to test methods for the best utiliza-
tion of rainfall on corn/bean assaciations. The crops were planted in contour
ditches at 1 and 2 ameter intervals. The spece betwe=n ditches was left empty
with the expectation that ruroff from this surface would collect in the ditches
and become available te the crops. Unfortunately, rainfall was so poor in
Tarrafal this year that results from thesaz trials ace inconclusive. Trials
should rcertainly be continued, in different areas of the watershed vallevs, since
this combination may be an effective and chesper alternative to contour walls.

In short, the Watershed Menagement Project, with its linka to farmers
through the extensicn program, sffers good potential for he continuation of
rainfad crop experimentation at the farmer lavel. Three gpecific areas are
suggested:

{1) Genetic differences. Compare the performance of the best local corn
varieties currently grown in the project area. lse traditicnal cultural prac-
tices. .

{2} Plenting density. Compare cerformance of corn/beans planted at normel
densities (4 corn seeds, 2 Lean seeds per nill) with lower densities {e.g. 2

corn, 2 bean).

(3) Planting method. Continue the exgeriments beqgun at Tarrafal on
planting in contour ditches.
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FORESTRY AND REFORESTATION

Reforestation was not mentioned as a component of the Watershed Management
Project in the project paper. WNonetheless, both AID and MDR agreed that it
should be an important element of watershed management, especiaily given condi-
tions in Cape Verde and incorporatad it into the project. ‘

The necessity of restoring the vegetative cover in Cape Verde is well known.
It is en effective so0il conservation technolegy, both aione, as a permanent
ground cover, and as component of an intengrated conservation program in conjunc-
tiocn with contour ditches. In the aress covered by this project, upper water-
shed revegetation takes on the added significance of protecting the considerable
investments already made downstream in terms of dikea, catchment dams, and irri-
gation syatems. Moreover, it is an important new source of fuel. This is:impor-
tant because at present much of the fuel for Jdomestic use comes not from trees
but from dried corn staliks and other vegetative matter left in the ground once
the harvest is over. This evaluation has recommendecd that to decrease soil
erosion, farmers must be taught not to take these dead plants out of the ground.
Hence, g traditional source of fuel will beceme even scarcer, and the need for an
alternetive greater. Ffinally, some varietieg of tree can serve as an important
source of food.

MDR's national revegetation efforts have feocused on tree species providing
firewood, fodder, and lumber, and on Congo besns. The Ministry has reportad the
following data on the number of trees planted in the four projsct watersheds:

Table 5

Seedlings Planted in Four Wetarsheds

Yesr Santa Cruz Saltos Flamengo Sao Miguel
1980 8202 800 1760 4993
1981 000 - 12,682 -
1982 16,5862 4,500 5,500 6500
TOTALS 30,864 5,300 20,282 11,593

.. GRAND TOTAL 683,039

Two forestry seedling nurseries have been esteblished in Santa Cruz snd one
in Flamengo.

Most of the trees have baen for firewocd, with some fruit trees. Seedlings
were brought from local nurseries and from nurseries outside the project areas,
such as Tarrsfal, and distributed under the supervision of the extension advisor
with the cooperation of the foremen on the workcrews, another sxample of suc-
cessful use of the workforce for sxtension efforts. The costs to the project
of plénting these seedlings have been emall, essentially the wages of thcse in
the nurseries and the purchase of plastic plantirg sacks.
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The soil conservation advisor, Dr. Pellek, has undertaken trials of 50
varieties of trees with asszistance from the U.S. Mational Academy of Sciences.
This forestry work is useful, as it includes meny speciss not yet tested in Cape
Verde. Lack of cocrdinaticn led to difficulties in getting them planted on time,
however, and by undertaking this work, Or. Pellek was forced to quit working on
water measurement tests that were also important to the project.

These trials are useful, as they incliude many species not yet tested in Cape
Verde. To free Dr. Pellek’s time for other tasks and tc ensure ccordination with
ongoing forestry activities, these irisls should probsbly be taken over by the
FAOD reforestation project, which has similsr field trials underway.

Issues. As reforestation in the project continues and is axpanded, two
important issuesa should be considered:

1. 0On the basis of energy orojects evaluated in Mali, Liberia, Ghana,
Senegal, and the Philippines, there are certein adventages to a reforeststion
program which focuses on hcusehold forestry. Ffarmers are often interested in
fruit trees, and women and children reapcnaible for gathering wood are often
interested in planting trees for firewced. When trees are located near houses,
better care is taken of them, especially in Ssheiian countries. They are better
watered, as householders nourigsh them with watzr first used in washing or other
housenold purposes. The decrease in transport costs to and from fuelwood sources
are an important economic consideration: the closer the source to the point of
conaumption, the lower the costs. Thias frees up lebor for other uses in the
house or in agricuylture. Ffurthermore, although farmers are reluctant to give
up better crepland to trees, thevy hsve been willing to plant trees along edges
of fields, on more marginal land and/or nesr their homes. Mean firewood con-
sumption in rural Cape Verde has been estimated at 130 kg/perscn/year.

Interviaws with workars in Suo Miguel have pointed out the seriousness of the
problem of fuel supply in that valley. Virtually all cooking is done with lo-
cally scavenged materials {crop residuss, brush, tree branches), and coliec-
tion of these materials requires an average of 2.7 hours per day per house-
hold,

2.. Reforestation, epecially as a fuelwcod source, is only ane of many
technologies available, however, and the chcice of appropriate technology
becomes important here. Thare are noqsxbly many cheeper solutions to the prob-
lems of firewocod. Ffor exsmple, aimost all farm households used a 3-stone open
fire for cooking. Thers is a good possibiliiy that stove improvements would
substantially reduce fuel consumption. \This was true in evaluations of enerqgy
projects in the countries menticned earlier.) f that should prove to be the
case in Cape Verde, it is important to ;ecegnxze that the aconomics are cver-
wheimingly in Favor of a conservation progrum. For example, data from Senegal
indicated that s program designed to ircresse charcoal conversion ylelds ‘would
have a return over ten times that of a tree planting program. It is sxmply much
cheaper to save trees than to nlant them.
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Future Directions. It is difficult to plant large numbers of trees in
valleys. Steep topography, difficult access, and pcpulation dengity meke the
situation extremely complex in comparison tc the relatively atrasightforward
program underway in large state-controlled plantations in semi-arid coastal
areas. Still, with a coordinated effort and adequate attention to sccio-economic
realities, there is patential for incressing the reforegtation component.

The extensicn orogrem has a key role tc nlay in an expandad tree planting
component by increasing awareness of the problem of defcorestation and all its
implications; by explaining strategies and technigues for combatting the problem;
and by mobilizing individuals and community groups to take part in the program.
The extenaion advisor has contacted the local brernch of the natinel youth
organization (JAAC) and recsived their agreement to help with tree planting in
Sao Miguel. An example of a less formal community organizetion which might be
ugeful in the re-foreststion campaign is the "junia-m8o” (joined hands} tradi-
tion. .Under this practice, neighbors cooperate in work groups of 5~20 people
for certain egricultural tasks, e.g., land prepasration, seeding, and weeding.
The social survey in Sao Miguel revealed that 73% of the perscna intarviewed
participated in "junta-mao"” groups. If the same practice were used in tree
planting, it might relieve seome of the constraints on individusl farmers during
a busy agricultural zeasen, and would involve more seople in reforeststion
activities.

A reasonsble target for 1963 would be to glaent 60,000 trees or about double
the number plented this year. To avoid sone »of the logisticel problems srncoun-
tered in previocus years {e.g.) getting the ir=zes to nlanting sites eon the right
day),: nurseries should be established in central locations in eesch of the valleys.
MDR's Division of Forestry Services will of fer a course on zstaplishment and
management of forestry nurseries in early 1983. At least one person from each
of the four velleys snould be selected to ztiend this course. Commodity needs
for nurseries {(plastic planting sacks, fencing, watering cans, etc.) will have
to be reviewed and arrangeiments macde for their procurement.

Selection of sites for planting and decisiors on land preparstion techniques
to be employed will nave tc be ade by earlv 1983 as part of the coordinated work
plan fer each watershed. It is anticipated that Parkingonie sculeata, Prosopis
juliflora, and Atriplex spp. wiil ba the major species planted, but other appro-
priate trees f{e.q. Tamarindus indica, Zizvpiwus mauritanis) may fit weil into the
climatic/econcmic situation.

‘Mixed nlanting of Congc beans and firewood trees is an idea which warranta
implementation on a pilot basis. VYields for such a mixture have bzen estimated
at 0.5 tons/ha/year of beans and 2 tons/ha/year of firewood. Design and imple-
mentation of pilot piantings should be undertaken in close collaberation with
MDR/TAQ project personnel, wiho have indicated their willingness to cooperate.
An integral part of the design should te an avaluation system to be used for
measuring technical and socio-economic impacis.
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To summarize recommendstions for the reforestation component:

(1)
(2)

(3)

(4)

Concentrate on household forestry to the extent feasible.

Make coservation efforts an important elsment of a fuelwood forestry
program.

Significantly increase the tree planting program, setting a target
of 60,000 trees for 1983, and perhaps another dounling to 120,000
in 1984.

Establish and/or enlarge nurseries in each valley and ensure that
personnel receive adequate training and technical assigtance in

- nursery management.

(5)

(6)
(7)

(8)

Fstablish pilot areas for planting mixtures of Congo beens and fire-
wood tree species.

Encourage greater levels of community participation.

Collaborste with MDR Forestry Services/FA0 in all aspects of the
reforeatation program.

full adventage should be taken cof forestry resources within AID to
guide the direction of this cemponent of the project. Suggested
sources are the SDPT forestry asdvisor in Bamako, end the centrally-
funded S&T Agroforestry Project.
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VII. EMPLOYMENT AND SOCIAL ANALYSIS

PROGRESS

This project was conceived in large measure as a response to the emergency
employment needs of farm families debilitated by long years of drought who could
no longer make their living solely from farming. Rather than providing farm
relief through a food disbursement program, the Ministry of Rurel Development
and AID 'developed this project as a temoorary work program until drought condi-
tions ended or until the long-term benefits of the project were realized and
farms became more productive through soil and water conservation measures.

The project called for the employment of 3000 peopla from the four watersheds
to build the physical structures called for in the project.

While the 3000 figure has not been reached, excellent progress has been made.
Employment figures on the project are as follows:

1980: 922
1981: 1668
1982: 2470

Employment levels fluctuate, depending on the season; during the short peak
farm employment periods, employment on the project all but ceases completely.
These fluctuations are graphically displayed for each watershed and the entire
project area in Appendix D.

The most important limiting factor ia the number of families living in the
watersheds, estimated at 3570. Given the eligibility restrictions of the program,
the vast majority of eligible families have a member now working on the project.
Furthermore, in a sample survey of project employees in Sao Miguel, every worker
interviewed lived in Sao Miguel; apparently few people, if any, are employed from
cutside the watershed area. As an employment project, the Watershed Management
project is a success. '

Actual emplovment costs have been much lower than anticipated in the project
paper (Table &). The cost of rural employment has been $2.3 million leas than
expected. This is primarily because wages were overbudgeted. Wages for unskilled
labor were budo=ted at 70 =2scudos a day, rather than the 40 escudos actually paid
when the project was implemented. Other factors have also influenced the empleoy-
ment budget. First, about 18 percent fewer people were employed than estimated,
lowering the overall cost of wages. Second, disbursements started later than
anticipated. Third, the exchange raste has fallen from 40 toc &4 escudos per
dollar. Inflation of sbout 12 percent a year coupled with salary increases of
almost 50 percent (the basic wage is now 72.5 escudos) have compensated only
slightly for these other changes.

TABLE &

PAYMENTS TO RURAL WORKERS (US$1000)

, 1973 1280 1981 1982 Total
Estimated 220 580 157G 1570 4040
Actual . 0 326 763 643 (est) _1732

Difference: . 2308

UN
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Wages are not alweys paid on time, however. Workers reported delays of up
to two months, and the project was fifteen days behind in payments during the
evalustion. Considering the importance of this wage to basic family subsistence,
new administrstive procedures by USAID and MDR should be developed.* USAID is
now requesting suthorization to psy project funds 90 days in advance, which
should resolve the problem. This was the only negative aspect of any part of
the Watershed Management project voiced by workers or farmers.

ADMINISTRATIVE PROCEDURES

All workers surveyed were selected for employment by local Comissoes de
Moradores, follawing a well organized, politicslly neutral procedure. Each
commission is composed of three members, elected by zone residents from a list
of six candidates put forward by the political perty, PAICV. They serve in-
definite terms. The members are local residents with detailed knowledge of their
conmynities. The commissions follow specific guidelines in selecting workers.
They must be between 18 and 60. £ach family can have only one member working on
the project, except in the case of very large families.** Families with commer-
cisl licenses or with emigrants who send remittances home are ineligible.
Preference is given to women who are heads of households. As & guiding prin-
ciple, the commissions attempt to choose representatives of the neediest families
first.

This recruiting system seems to work smoothly and equitaebly. The workfronts
are gble to find the number of workers they need, and most families are able to
earn one income from the project. The low saleries (some workers said are lower
than faund in the private sector) and eligibility requirements clearly gear the
employment program to the neediest warkers. :

workers are assigned to a particular workfront, esch of which employs
abcut 25 to 65 workers. There are ten such workfronts in Sac Miguel. Most are
employed as unskilled labor,*** glthough third, second, and first class masons
are also employed. Pay scales are low, 72350 per day for an unskilled laborer,
rising to 155300 for a supervisor. On the job, men and women are paid equal
salaries for equal werk, but there are very few women in any skilled positions
such as masons. Five of the 56 workere interviewed had received on-the-job
training to be masons (all men) and nine reported receiving promotions on the
workfront (again, all men).

*At present, MDR presents a voucher to AID months after the work has been
done.i<The bureaucratic procedurss within AID requiring processing in Praia,
Dakar, and Paris add further to the delay.

*#yorkers were aware that they were hired as "family representatives." If
the regular worker was not aveileble, & family often sent a substitute member to
replace him temporarily.

*#4Some of this labor is hired on a "task" basis, and can leave when the
task is completed, often after 4 hours or so of work; others are fhiired to work
s certain number of hours, depending on the work assigned to the wurkfront:
Among the unskilled labor, people were often quite specific when asked their
job: 'stone roller," "cement mixer," etc.
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A contralador and a mestre (ideally the same person) are responsible for
supervision and administration at eech workfront. The contralaedor primarily
handles administrative responsibilities and the mestre handles the technical
aspects. They are trained during an intensive 9-day course which includes
engineering, construction, accounting, etc. The contrasladores report to e
contralador principel in each watershed, and these are responsible to a single
coordinator. The entire administrative process seems to function efficiently.

The administration of the program is tied into the GOCY political syatem
in at least two ways: 1) the local Residents' Ccmmissicns, responsible for
recruiting the werkforce, are locally elected from a slste of party activists,
and 2} many of the foremen appear to be party activists. One foreman spokée
about a party meeting at which he was asked to explain a personnel action he
had teken against a laborer, also a party activist. The laborer had complained
to the party. At the meeting, the foreman's decision was supported by the
party. VWe found no evidence of politicized decision-making in the employment
program, or indeed in any aspect of the watershed management project.

IMPACTVDF THE PROGRAM ON WORKERS

Workers in the program aere from among the poorest farm families in the pro-
Ject area. About half of the workers interviewed were heads of household, both
women and men. Over half had never attended school, and none had gone past fourth
grade.  The importance of the employment component of the project to the farm
families can be seen in a number of ways:

(1) Farm families clearly rely on it as a stabie source of income. This
was mentioned overwhelmingly as the single greatest benefit to date by workers
in Sao Miguel. Although project sdministrators may see the emphasis on employ-
ment as a temporary characteristic of watershed management, the workers and
their families view their jobs as much more than a short-term expedient. .In
Ribeira Secs, where the same workers have been emploved for up to five years
on watershed construction work, the atability of the jobs (and therefore the
risk minimization of having no work) is viewed by the farm families as a major
benefit of the project. This points out the difficulty in stopping construc-
tion work in aeny watershed. Workars do not move from watershed to watershed
in search of employment. One recommendation is to develop a plan which includes
8 sequential set of project activities aimed at increasing agriculturel produc-
tivity in each vslley that would continue to employ people until they can again
make & living frem farming.

(2) The benefits even of a project whose thrust was more narrowly defined
in terms of employment--the Rural Works project in Ribeira Secs--went beyond
employment. Valley residents identified three project benefits in Ribeira Seca:

(a) a new close source of water for domestic use, a well built by
the project. This well seved up to s3ix hours a day of time
formerly spent carrying water. Althcugh the evidence is only
tentative, the few families interviewed ranked the closeness
of water for domestic uses as the most important benefit,
suggesting that in the farm family's own perceptions, perhaps
the Watershed Management procram srould reevaluate the low
priority presently given to constructing wells and water
sources for dcmestic consumption;



(b) a steady source of income;

(c) better, "partially irrigated" land around the new dikes on
which they were experimenting, on their own initiative, with
new crop combinations.

This experimentation points out one of the strengths of the WSM project in
which an extension service can help farmers in this experimentation process.
The farmers interviewed felt the new moisture in the soil was still too little
to count on.

(3) In the four watersheds covered by the present project, the families
with members employed by the project also benefitted fraom other aspects of the
Waetershed Management program. Project extension workers have met with Sao
Miguel farmers at the workfront sites. After the extension meetings held in
four zones of Sao Miguel, the contraladores made up a list of people needing
seeds, and their location. As a result 60 percent of those surveyed had
received some form of technical or agricultural assistance from the project.




VIII. ANALYSIS GF EXTENSION- 1HE RURAL ASSLISTANCE PilukAamM
PROGRESS

Orasnizational Development

The extension component of this project is a sritical link, bringing
in farmers to take advantage of the changing resource base brought about by
the project and increasing their agricultural productivity. At present, only
three percent of project expenditures have gone to extension, and few modern
inputs have yet been introduced.

The basic organizational structure for the pilot extension service has
now been established as the Rural Assistance Program In the Ministry of Rural
Development. The organizational chart on the next page summarizes the starf
positions in the Watershed Management Project related to the extension program
and their relationship to the MDR. The GOCV Project Manager, Horacio Soares,
reports directly to the Minister of Rural Development. Primary responsibility
for the Rural Assistance Program, is with the director, Amadeo da Silva, who
reports to the chief of the Division of Soil and Water Conservation, under
Soares. Organizational progress of the Rurasl Assistance Program is analyzed
here in terms of recruitment, training, and coordination with appropriaste MDR
and national agencies.

(1) Recruitment. After a slow beginning, recruiiment of a qualified
extension staff is now underway. The AID extension advisor arrived from the
United States in March 1981.* From March 1981 to August 1982, seventeen
months, he operated essentially aslone, with ro countarpart, and, for much of
the time, with no extension agents. Difficulties in recruiting and organizing
the Rural Assistance Program have been closely related to the GOCV's efforts to
establish a national agricultural extensicn program. It was first assumed by
the GOCYV that the national extension servica and the project pilot extension
service would be linked, and nc independent WSM extension staff would be neces-
sary.-

a) The Director of the RAP. Initially, there were no plens to have a
director. on the assumption that the extensicn component of the ¥WSM project
would be integrated with the national program. No RAP director was therefore
appointed during the early implementation phase of the project.

There were efforts made in late 1981 by the U.5. extersion advisor
to involve the new head of the naticnal extension service, Julio Fortes, in
the prpject. The national program was delayed, however:; he was transferred
to ancther island, and the effort ceased. Jnly rescently did the GOCV finally
decide to divorce the watershed management program from the national program.
Finally, in August, 1982, Amadeo da Siiva was named Director, a year and a
half after his counterpart arrived. '

The directorship is not at this time considered a full-time job for him.
nowever: the dirzctor also hos important reepensibilities at the new Center for
Agrarian Studies at Sao Jorge. This mav cstrsct from his ability to commit him-
self fully to establishing a functicning extension service. In addition, this
means that the AID extension advisor still has no full-time counterpartt.

Positions below that of Director wers filled somewhat socrer, but not without
difficulty:

¢After a four-month TOY, he returned for 3 two-veas tour in August 1981.
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b) Coordinator of the Rural Assistance Program. In December, 1981, José
Maria dos Santos was appointed coordinetor of the RAP. Although he performed
his job well, he was a high school graduate with no previous experience in
agriculture or extension; after one year, he received a scholarship to a Portu-
guese university and left. His replacement as the new coordinator, José Maria
Tavares, similarly lacks a background in agriculture or extension.

c) Extension agents. The original project design called for trsining
eight extension agents. To date, only two field extension agents have been
recruited, on a part-time basis, and their only training has been on-the-job.
Recruitment delays were initially due to the difficulty GOCY officials had in
finding individuals with the sducation erd training they believed was necessary
for the job. A planned one-month training program was cancelled. Two men who
worked on the prcject as a stone meson end a controller were finally selected
as the part-time agents. They participated in extension meetings and
farm demonstraticrs during the 1982 crepping season.

During the first year and a half of implementation, therefore, the lack of
staff has seriously delayed develcpment of an 2ffective extension institution.
At this point, hcwever, the recruitment process has proceded to the stage where
scministrative plans can be made and decisions taken. The lack of sufficient
agents will continue to delay implementation until selections are made. Without
trained agricultural extension workers, farmers cannot teke full advantage of
the improvements in soil and water conservation brought by the project. They
remain unawere of changes in cropping patterns and farming, and conservaticn
methods that would leed to higher productivity and profits on their land.

Based on the problems to date in recruitment, this should continue to
have @ nigh priority in the project. PRODESSA hasz had some succesa in recruit-
ing trained personnel that should be studied. If no trained people are availsble
as field agents, motivated individuals within the project area should be recruited
and trained internslly. It should be understood thet those recruited will work
full-time for the project. Instituticn building, perticularly at the beginning
requirea full-time commitment from both supervisors snd field agents. One
posgible scenario for the recruitment, training, and deployment of extenszion
personnel is found in Appendix Z.

{2) Training. Training objectives have shifted during sroject impl°mentation.
The project paper called for training 8 sgricultural extenaxon agents, 1 extension
technician end 4 watershed mesnagement planpera; these were “indicatcrs” of
tie development of the extenaion service.

In fact, no formal training course hna been establisned within the project
for sxtension workers. Two part-time agents have leaerned on the job. The former
Rural Assistance Progrem coordinator is currently oversess, and the AID extensign
technician and RA? coordinator may in the future receive ahort-term training
abroad.

n*erestingly, Aithin the overall orcizct there hag been one highly 3uccess-
ful training progrem. This was designed for the foremen of the construction
works. - It is an intensive 9-day courss covering elements of engineering, super-
vigion, 2znd construction and other topics. ‘hile not sart of the extension
compcnent, it does {llustrste the institutisnal capsbility of the MRD te develop
such training in techrical areas. Lack of training can affectively obstruct the
the project, just as lack of menpower or lack <f ull-time ccmmitment.

BEST AVAILABLE COPY



The current plsn of action discusses training following the curriculum out-
lined for extension treining at the Center for Agrarian Service at Sao Jorge.
The precise training neceasary will depend, of course, on the educational and
skills level of agents. At all levels, hcwever, some training will be necassary,
either within the country or for the project director, program cocrdinator and
extansion advisor, abroad. A strateqy srd schedule of training need to be
developed for administrative and supervigor staff, full and part-time extension
agents, and farmers. A training specialist hired on 3 short-term consultant
baais should be able to assist in the necessary organization of training.

Training of administrative perscnnel should continue at seversl levels.
In addition to formsl training opportunities overseas, field visits to other
extension projects (PRODESSA on Santiago, for example) or visits to extension
services abroad (Brazil and Mexico, for example) for short periods should provide
those responsible for the extension program with the necessary background and
expertise to meke informed decisions sbout the Cape Verdian program. This train-
ing effort should begin as soon as possibie, perhaps by having AID offices (in
the Latin America Bureau, in the SCP QOffices in Bamako, Mali} identify good
training and field visita. This should be done before the next cropping season.

(3) Coordination

Cocrdination of the extension service with relevant training and research
efforts has been informal, ad hoc, but occasionally highly effective. The
small size of the Miniatry promotes collaboration among senior administrators
and technical staff cn specific extension activities, such as farm demonstra-
tins. There ia, however, no established coordinating group involved in planning
the extension program, or in deciding what tachnical information should even be
given to farmers or through what means. An crgenization chart of the Rural
Aggistance Program is found in Appendix F1-F2.

Coordination between the Rural Azzistance Program and the Office of Crop
Protection, the Office of Agricultural cormmodiiies (Femento Agro-Pecuario) and
the new Center for Agrarian Studies at Sao Jorge is now being established. In
the Center for Agrarian Studies, the extensisn agents will receive training,
and the research to deveiop a good "technical® package for teaching farmers
will be deveioped. The extension advisor haz established good working relation-
ships with ey technical offices.

Af this point in the development nf the oxtzrsion prograsm, a formal coordi-
nation unit needs to be set up within tho Ministry of Rural Development. Tech~
nicsl ‘support frem many sections of the Ministryv i3 n2eded, and representations
from these secticns, along with adminisirators in *he extension service should
be unit members. Meeting periodically, the group csn ccordinste activities for
bath the short and long run, prevent technical tottlsnecks, snd elicit support
frem a wide range of experts in different fislds.
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Activities

In spite of organrizatioral and recruitment difficulties, the extension
program has succeeded in reaching at least €83 farmers. This is primarily the
regsult of efforts by the agricultural extension advisor, who worked without
counterpart or field agents until recently. The major extension sctivities
include: -

a) Meetings. To date, approximately 20 mesetings hava been held with
farmers in the watershed aresas. HMost of these meetings have been organized
through the construction workfronts, which present an esasy way of reaching
groups’ of fermers. These meetings have served a number of purpsoses:

1) transmitting information to thes farmers on technical agricultural
subject: the importence of refaorestation, soil ccnservation methods, planting
of congo beans, and peat control:

2) transmitting infermation to farmers on the availability of services
for them, including the exiension service;

3) perhaps moat importantly, the meetings sre not lectures, but discus-
sions. Fsarmers make known the problems that concern them aost--crop profit-
ability, water problems, and so forth--so that the extensicn service cen
develop its own expertise to respond to their expressed needs. The meetings
are viewed by the extension advigor very much as a two-woy strest.

b} Farm demonstration plota. The extension advisor has set up small
experimentel plots on farmers' lends to democnstrate the adventages of ccngo
bean plantings snd pest ccntrol for manice. Tezsting in the field under real
conditions clogse to farmers has been one of the strengths of this techniqgue.
They would doubtless benefit from betisr coordination with other MDR axperts
(different mixes of Fertilizer or pesticides, for example, worked out with
appropriate technical experts) and from further expsnsion. Az a first step,
however, they have been very convincing to farmers.

¢) Seed distribution. Approximately 1800 kilos of congo b2an seeds have
been distributed to farmers by the extension service, enough to cover beiween
500 end 700 hectares. Farmer enthusiasm for congo beans naa grown rapidly.
In 1981, 81 farmers in the four watsrsheds received seeds; in 1982, 683,
Demand greatly exceedad supply; had seeds been available to all who asked for
them,  perhaps another 400 hectares of congo beans could have been planted.

d} Development of a preliminary program decument. The A.I.D. extension
advisor, with the participation of MDR officials has writtsn a nlan cecvering
extension sctivitiss and a definition of the roles cf administrative and tech-
nical -personnel {Apperdix 5). This is an importent first atzp in develeping an
integrsted program. In the future it should be further elasborated, and _the
administrative and *technical staff trained to implement it.
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Planning for 1933 should include the following elements:

---What innovations will be introduced (medifying the July 82 plan to
take recommendations of this evaluation into account);

-= The types of extension activities: seed distributicn; distribution
of pest control chemicals or treatiments of seeds; on farm trials;
community demonstrations; farmer meetinge, etc.;y

-~ Where the extension work will teke plece (zones, neighborhoods;
workfronts, watersheds);

- The timing of the activities {This should include schedules for prepare-
tory farmer meestings as well as dates for demonstrsticns, supervisory
~ visita and evaeluations);

~= With whom the extension zervice will work (individual farmers, local
asazociations, youth groups (JAAL), schoola, groups of laborers at
conatruction workfronts, ete.):

-- The type, amount and timing of rescurces (human and material) needed
to implement the program (This should include the use of part-time
staff from workfronta and students frcm the Tralning Schooi during
their periodic fisld work progrems};

~~ Where tne rescurces are and how ts obtain them (including technical
services in MDR and the Agricultural Center);

«~ How the work will be supervised and evalusted.
1SSUES

The Rural Assistance Procgram has slready evolved considersbly since its
indistinct ocutline in the Project Psper. At this point, the program has certain
characteristics which suggest how it shsuld continuve Lo evolve to become &n
effective extension service.

(1) It is 2 temperary proaqram. it is being esteblished to assist farmers
in the project areas take &dvantage of project benefits and create other bene-
fits.  However, once a nationai extension service is set up, this program will
be incorporated into it, probcably within four to six years. This reqguires that
attention be paid to recruitment, training, and deployment of agents in the
nationel service, so that incorporaticn will proceed smoothlv--a complex adminis-
trative task. Agenta hired to work in the Rural Assistance Program, therefore,
should have the quatifications o becomne agents in the national extansion service;
to the extent possible at this stage, training should follow the guidelines being
set up for the naticnal =zervice. While the Watarshed Management Project cleerly
has its own particuiar needs for farmer assistance in certain arsas {including
reforestation, agricultural develsopment, and an forth), attention should alsop be
paid to the agricultural needs the GOCY-Teeolz should have a nriority in {ts own
extenaion service. Furthermcre, the aoministration of the progrem should not be-
come too rigid or self protective to inhibit integration.
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(2) The extension component of the project wes planned as a pilot extension
gervice.. Thia role assumes an even greatsr importance given GOCY plans for a
nationel service; lessons learned here may well be applicable nationslly. This
places a special burden on the Rural Assistance Proqram. 0On the one hand, it is
the vehicle through which the Watershed Management Project can show some success
by assisting farmera increase agricultural productivity. This is a fairly nerrow,
well-defined goal. On the other hand, as a pilot extension service, it has other
goals as well; its major contribution mey well be to genereste knowledge, ideas
and experiencz which can be trensmitted on a large scale to the rural population.
In this context the outputs of the program might include:

~ Alternative extension strategies;

- Effective, acceptable methads for increasing the productivity of
traditional crops; soil conservation and reforestation;

- A program for planning, organizing, supervising and evaluating axtension
activities at the field level;

- Strategies for increased farmer participation in all phases of local
development and;

- Field-level training and ongoing extension-education of lecal agents
. and farmers.

The existence of a pilot extension service implies a testing of many ideas
and innovations of which only a few are expected to produce significant results.
What is important in a pilot effort, however, iz an experimental, open-ended
approach. Below are a few suggestions for specific extension activities which
might be tested during the next few years.

-~ Establishing special demonstration plots and educational projects
" with youth groups (JAAC).

-=- Design special sub-projects for women {e.g. home gardens, fuel con-
servation, domestic water supply). These should be viewed as additions
to the project and do not impiy reducing female participation in other
project activities.

-~ Pilot extension-education activities developed in coordination with
local schools. This could include clessroom presentations, visits to
demonstration plots, school gardens {irrigated}, reforestation, etc.

-- The systematic use of workfronts as target groups for extension educa-
tion. This is already underway to some extent, and has been successful.
The content of this program will vary according to the period of the
year, the availability of water, and the duration of the warkfront
activity. Specific interventions could range from single demonstrations
to extended training in irrigation methods on land adjacent to reservoir
tanks and major canais. During the period water is availeble, the staff
should consider allewing 2-3 hours per week for extension education on
workfronts. individusls on each front {(skilled or unskilled labor of



both sexes) could be recruited for special training to assist in these
activities. Some form of salary supplement or borwus system could be
established to provide incentives to their participation and leadership.

-=- The construction of community demonsirstion centers to serve as bases
for extension-educaticn programs. This is called for in the project
paper and centers should be constructed in one or two ribeiraa. The
ataff shculd consider the use of intensive labor methods to construct
these centers. Local expertise is availahle and the buildings could
be constructed guickly. :

~-- Farmer field visits to the research plots at the Center for Agrarian
Studies and to other zones where axtension programs are more advanced.
This will increase farmers' awareness of possible improvements and will
give them a chance to suggest ways these programs can be adapted to
. their needs.

These and ather posgible innovations have implications for the use of
project resources including materials and staff, They also underscore the need
for careful program planning and systematic avaluation.

(3) Plans for the organization, development, and monitoring of extension
staff are still in a most preliminary stage. Those are key elements in develop-
ing e successrul program, as impcrtent as adequate training and recruitment.

To the extent that the Rursl Assistance Program is indeed viewed geriously as

a possible model for the.national service, it may be necessary either to hire an
outside consultant (perticularly to design a project information ayatem) or work
closely with experts brought in by other Foreign donors involved in extension
work.

The organization of extension activities used in the PRODESSA program,
which have been successful elsewhere, shculd be carefully examined snd adapted
to this project. 0Qre feature which might be spplicable is the development of
special skills for each extenmsion agent such as reforestation, irrigation, the
organization of youth groups. In practice this means thet in addition to-
general extension activities, agents provide special assistance in their field
of expertise. Each agent travels throughout the project area to assist local
field. agents implement specific projects. This cooperaticn develops e sense of
tesm work and mutual support among the extension staff.

This approach puts an added burden on the training but yields important
benefita in terms of staff motivation and effective project implementation.

1n terms of deplovment, agents should be ascigned to a specific geograsphic
arga, and be based in or near the area. This sliows them to learn the specific
problems of farmers they work with and promotes two-way communication between
farmers and the extension ssrvice.

Extension activities must slso be supervieed and monitored.
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reports (a "plan” fer

Project reporting now is limited to seversl topica
the extengsion program and congo Dears) and trimestral srogreas reports which
list activities, accomplishments, proclems, and ruture plans. Because this is
a pilot project, it is particularly important to develop s projsct information
system. They aystem should include infermatien sn project activities, the use
of resources, and technical, sccnomic and social results. (One important
scurce. that should be used is the sccioecsnomic unit within MCR.) Records
should be kept by all staff including field extension agents and special orms
need to be developed for each compenent (e.gq. Jemonstraticn plots, Farmer meet-
ings, youth and schcol activitiea. Recorda of ataff activities and meetings

are needed and a plan for periodic monitoring and evaiuation should be formu-
lated. -

1
<
-
by

At present, a major obstacle iz the lack of parsonnel in Cape Yepde who
know haow to design and train otheps to use a nroiect informasticn system. I
the prejact administrators take seriously the "pilct" naturs of the service, an
outside consultant should te contractad to asaist the groject 3taff design and
implement a project information system. The cansultancy should be divided into
at least thrze visits to allcw for sericdic medification of the system and its
gf fective Integration intc the full range of project sctivities and decision—
making. Visits shoulo oczur before the rext crepping seezen (belween Febmuary
and May) and after the harvests of 1983 anc 1984.

e contrected for
st-ators and ggents

An autside censuitant in tha evitensicn service should
functions: Ddoth :o develco the cisn training acm
to 33rve as the infoeweiian servizge consul tant.

Fan i
LA

two
and

-
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IX. ANALYSIS OF BENEFITS AND €OSTS

Much of the economic analysis of the preject to date is found in Section IV.
The following implications can be drawn:

BENEFITS

The original project paper hichlightzad the gaims expected from agricultural
productivity. It is important to consider in a systematic fasbion the many bene-
fits that seem to be sccruing from this project, or should sccrue if the recom-
mendaticns in the evaluation are followed. Thev incliude:

Institutional Develcoment

(1) Developing a pilet extensicn service which can serve as an experimental
"dry run" for the new nationel agricultural extension service;

(2) Develcping a cadre of trained workers in a variety of skills: water
and soil measurement, agriculture extension, and construction trades;

{3) Integrating farm-lesvel asaistance and axperimentaticn with long-tsrm
regearch studies necessgary for agricultural development in Zape Yerde.

Although limited in the project to the four watersheds, the communication/coordi-
nation linkages, both within the MDR and between the MDR and other institutions
such as the Center for Agrarian Studiss, shcould ultimately benafit meny other
rural development activitiss.

Social Benefits

(4) Helping prevent migration from rural arsas:

(5) Providing a ztable source of amplioyment for farmers unable ioc make a
living inccme from femily farms;

(&) Retaining the leng-term viasnility of private enterprise farming, by
providing assiatsnce so that farmers are nct forced to sbanden their land during
the drougnht;

(7) Cutting down on the human costs within the family of tasks wnich tradi-
tionally consume a great deal of time, particularly water collection and fire-
wood collection:

{8) In the long term, decreasing the isolaticn of farm Ffamilies. Rural
housing patterns historically reflecied the atiampts of Tunsway slaves tc hide
from the Portuguese. farms were situstad in hidden places, far from ane another.
Many elements of this project. inciuding group employment, agricultural extensiocn,
and possible cooperative action, promote the integration of farm communities.

(9) To promote equitable development, by concentrating on an employment
progrem for the neediest farmers ang extension service orientated towards small
farmers.
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Natural Resource and Enviranmental Benefits

The: tarrain of Cape Yerde is mountsinous, the soils are not compacted,
there are many rocks and boulders, and the few rains come in torrents, with a
high rate of runoff. If the water can te slowed and spread, erosion can be
greatly reduced, more water csn infiltrate the groundwater tsble, more moisture
can be vretained for the crops, and downstream flooding and 3ilting can be
leassened. In the past, floods have left large levels of coarse, rocky deposits
which have made potentially irrigeble bottom land unarable. Around the struc-
tures, the water-spreading should lead to increased moisture and viability of
crops. Catchment .dams should increagse irrigability end productivity. B8ut the
structures should slso prevent costs by reducing flooding and reducing the
work expended cn clearing rock deposits on downstream fields.

In. other words, the project provides both upstream and downstream benefits.
Upstream the structures and plantings reduce erosion and loss of soil fertility
and arable land, while raiaing moisture levels near the structures. ODownstream
the project reduces flooding and the inflicted costs of gilt and stone removal.
Additionally, the reduction in runoff wouid appear ta have raised grocundwater
tables.. .

Sﬁmmarizing these henefits,

(10) there is s decrease in runoff;

{11) a rise in the watertabls and a recharge of aquifersy:

(12) water spreads over a greater ares;

(13) There is a decrease in soil ercsion, particularly along the steepest
slepes, allowing in the long run for an increase in tap scil, and reduction in
siltation, so that costly, downstreem water retention structures need not oe
built. -

(1s) Flooding is controlled, resulting in less logs of preperty and crops;

(15) new cultivable land is created.

Adricultural SBenefits

(18) On rainfed lands, thare are crop yield increassea of tregitional besns
and corn;

(17) On irrigated lands, there is the possibility for growing highly
profitable cash crops;

(18) The project prevents the further loss of productivity of upstresm
lands;. -

(19) It provides asn increase in fuelwood and forage production from new
tree plantings.
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These are important benefits to Cape Verde. Many of the social and
ingtitutional benefits are not easily quantifiable, and, given the limited
knowledge of the natursl resource basa in Cape Vercde, even the envirommental
and agricultural benefits cannot be accurately quantifiable at this stagas.

In a project with a long-term vision of impreving a nation's resource base, in
which meny of the moat important benefits are not quantifiasble, the guesticn
arises whether it is worthwhile calculating specific benefit/cost ratios

which concentrates on those varisbles that are roughly guantifiable,

There are some specific adventages in attempting to develop a quantitative
analysia:

1) while this project may have large unguanitified benefits, so might other
ptojects to which AID and GOCY development funds couid profitably be applied.
It is certainly possible that such opportunities exist; in such cases, it is
important to compare, among other variablss, the excected level of eccnomic
return: of the projecta.

2)'Doing a benefit/cost analysis focuses attanticn on how to inaka a project
econcmically viable. In the case of this project., more emphasis on certain
cocmponents already part of the project can te expected to yield hign returns.
The role of the sxtensicn service, as a necessary link to increase agricultursl
productivity, and of local participation, to assist in naintenance of structures,
stand out as two project components with importart benefit/cost payoffs, but
which might easily be relegated to positions of lesser importance without such
an analysis.

3} 1t focuses on the rational use of appropriats technologies. Often
managers are not aware of the relative costs and tenefits of slternatives to
commonly used technologies, and do not consider shifting to or even testing
alternatives. Doing a benefit/cost analysis of individual project components--
|c:2:try versus conservation, contour ditches versus contour walls--can lead to
a cecresse in project costs, a mors rational use of funds, and more affective
Danagement.

“Jenefits to Date

The scecific benefits alresdy brought inco the project have been discussed
in detail in cther secticns of the report. Brisfly, some (largely unquantified)
improvement has occurred in the environment:; institutional development iz just
now getting underway; the employment component has, in fact, been providing many
of the socisl benefits envisicned.

- Agricultural benefits ars so far leaat in evidence. This can be explained
in part becsuse increases in productivity and changes in cropping patterns will
develop cnly as all other compcnenta are sucecessfully integqrated into anm over-
all pian; agricultural benefits depend on firot having the improved resource
base, then the technical expertise and exiengsion service to assist farmers make
use.cf it. The numbder of irrigated hectseres added iz less than expected, and
modern inputs to further raise yield have not teen forthccming as essumed;
hence crepping patterns have nat shifted into nigh-yizid cash crops at the
rate expected.
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Eatimates of actual COCY and USAID costa foem January, 1580 to June, 1982
by the team compars with Project Peper estimates uz Sullows:
Table 7
YEAR PROJELT PAPER CYALUATICN TEAM
£STIMATE S TLAL
GOCY AlID SGCY AID
1980 540 2096 135.3 747.3
1981 ) 549 20°6 135.3 110%.4
1982 541 2097 135.3 £28.5 (lst half)

(SQURCE: Project Paper, APPENDIX 8:; calculations from sroject guarterly reports.)

Ag the critigue in Section IV pointed su ual axcendi have Deen less
than expected because [a’ fawer ceaple Nave 2es : ; ) there
was a delay in ztarting the croject and (g’ i
Furthermore, there was no shadew pricing of

CONCLUSICNS

By upcating the original cost/be ne

fit enaivsiz, chargil i assumptions
proven inviacle, and 1ooking &f real g costs and 2enelit the following
conclusions omerge:

1) Basad on actual <recoping oat viald increases, precbable
nectares brought under jrrigation or nc gotual costs, computer
aralysis indicatss that fhe project i7i2d, as ithe original was, on

the expected agricultural increases ianga. The increases which
would acerue only frem increased usage of mocern inputs are crucial in making the
prcject more viable, as are more rapid changes in ths cropping pattern o higher-
velue cash creps.

rn lNCyYts are necessary
vr without an =ffective
package of inputs,
gdministration of the
t and natural resource

2) Changes in the crosping gatiern and
tc maks' the graoject more viable. The zhances
extension service which can provide knowledge 31
the inputs themselves, and poszsibly crﬂa-t. R
project in this direction, while retsining cur
manacement components, will have a positive econcmic
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33 Finally, this analysis shows the necessity Tor extanding the oroject be-
vond iis current completion date. The netural sequencing sf activities--first,
improvements in the resource base: secend, progrems tc help farmers tske adven-
tage of these improvements and continue them—-logically means that improvements

in agricultural productivity will only slowly Tollow cost irputs. Only now, as
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virermental improvements have occurred zan 3
-ject’s notential benefita. More time

o is o
w314ers, te experiment with field trials zn2 g
2nce, and to estsblish an overall agqricultural
3:2a3.  In additicn, agricultural advise can o
te’.ter understanding of the changes the projec
To estsbl*sh and monitor data collaction regui
<o the project sheuld increase gpotantial tenar
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o BLARNING

One of the most imoortant sncricemicgs of the salsrciied danpagement Projsct
to date has been the lack o avstmmatic gisnﬂing. 5;3 Wi cla2ariy assumed to
be of paramount imoortance when the nrojs im ect G¢
agreement between the SCLY ard ALD tha
out is the "development of a watzrared
In 3spite of this, the orajsct paner s
only after the beginming of Imolements
discusages this aroniem.

Because planning i3 indeed nsertral 3f th:z orolect
shaould-be considerced ov arciselt agminisg critv 2roizct ent,
Tather ‘than a tacksc-cn consicaratiszn 7 imot ccopone ~an
without:intagrated axunniﬂg, as this av o, at3ie
accomplisned a great ceal; it ans c 30 fture XLB0—
sion asctivities have Seen laudapiz. g et <3 2 an
orientad, spending much time Lne z 230 nozitive tpibntes
of the ufO‘P”t administratnre 3 e g ourdesals take
part in the details of cay-tg-day opess eais ay office~beund
bureaucrats with litils aspreciation of Toiact gevaliopme
Ngnethelass, ihe ather zide of the 3 iz tive st eady
thinly spread cver nutersus wotivii g ient o-
wards developing long-iarm zlanning.

wat=rsked manags 2 aygoriunity
to undertake intagriat syztem in
wnich natural rescurs geveizrmental
aiternatives become 2 concest of
this prnject, by moving 7in conirast
to earlier projects such ¢ the icesn
of leng-term planning.

griarityv

for mLs af tha
preject. The presen n te

undertaike thig, if t.ey 5
=valuation cannol npalil nclude,
though t recormendati » ulg oe
amcng ihose consicarad:

research and data zoliection .
(—~g0il ang waiar :
{-—gocio/2conomiz ) - » Gcevzlogment of appropriats
{-—ggrisuitural/narkating} 3oil, wetar ~cnservatisn ——p
ang agricyltursl technigues

—appropriate training of exianzion

workers cm—m——eeTD WG IXINC with Tarmers to
cractice 5e23% sgricultural )
. . ~ e . [ . -
-=inplementing of pudiic worTus Besmmmnaes  znd goiliwacar concervatlion o
t2chniquas
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& aigpg are ilnit.iaced,
engwn, the nroceas osn
hat the groject cannot
n more complicated with
ezge and swills ang atti-

Not all research needs to be carrviec cuc vefor2 re ot
of course; when basic informatica uaeful -c ’°r~°rs is

get underway. Nonethelz2ss, the 7ig
develloe simultanecusly ar all fronts,
the addition of a feecdhack lcogp. ag
tucdes alffect appiied ressgarch and nub

8) An appreciation of the neged Tor zreat:t {2chnical escisterce and
exgertise, both to provide technical acdviza and to Jevelop lecal exgertise
through training. In specifie rescommendatisng, the evaluanian has noted ihe
need for short-term consultents, and {he ~aed to more 2ffactively usa the AID
technical adviscrs presently in Ceps Yerde, and ine tochnical axpertise found
in other sec*‘ons of MDR A hal arﬂn Mual Da 3TDucK uy gwerts cehween "getting
the jcb done g trair in the ling run. Ru3t take respor—
sibl;zty ror me;nta;n:nq , the .:alsnce is too “eavily

weighed towards tne fapmer. Ssme reurass g archblem s faund in the new
sccpe of work of the gsoil congervaiioch specialist; now, in addizion ta working

i

37 P
on mapoing, he is tc help precare s datarsned “apagement Plan ard ¢
training orcqram. The emphasis of the arojact sheulg econtinue to 2
direction.

w

. LaarC;*

of Rural Devel

Se*v‘cas. Trop
‘Ide;-JgV, Siou

(SIS |

Probasly the mos
p'ojnc* and t“e ;e:

rasesrch and extansion.
ticn lﬁ the coun'“w, the

to tegin meking an imaortan Ireo ’rugecr
further strengthen tn2 cao ar ¢
national research prcgram,; c

be essentiazl in identifvin o

after initial teesting of pr nh

them at the farmer leval, i1l

of channeliing farmer inmcu:

“he basic dats-gaiherd . nEasuding croep
yields, scil testing, zolle s2guirey 3ignificant
Sao Jorge auooor* potn i~ aucsequent 1203rs-
tory analysis. On the athe invelveg ia these

~

activities offsrs a nracti
CAS sataffr.

in axtension training, ine :?‘au-orsrzs Satween tha sonjzet erg Sao Jorge
13 3ls0 & cemplsmentzry ane. roar axcension agentsz iz dzsignad
to balance clesseoom instruct axperigncs, and some »f the trainecs
will be assigned “o ine dYate arsject Jar tneir Tlsld traininpa.
in the future, it is =nooed t antiv wmgloyved in the zrosect will
be sent to Sao Jorge foc foom

[
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ves important
related to one
or estinstes of
arm3. Thia has

D) Maintenance and local participaticn. Thase
for the long term effectivenass of the preject. Tn T
another. At present, there i3 na 3penific maintsnance budc
breakdoewn, although mainienance is cacried out after najor
negative. conseguences:

w

af;
[Pt

Q

M

o g

L

-- There is no plan fo:

+ what will hacocen whzn the nprojzct is aver,
Will maintenaence simply e lakan over 4y the govermment, without ¢
r or tia

- 2stimetes of manpowe

-- Project alternatives that reguire beavy maint2rance or osarticipation
‘are not seriously consideresd. This is the case with ccntour ditches,
. for examolz, where t*e questicn of mainterance is important. Even
with maintenance, <itches Ssom Lo e wuch chesper than allernative

bl
technolicaies, but NthJ Ut =erious consiceratisn of mainiznance they
have not Ddosn sericusly considered.

In the long run, many aapects of project meintsnarce must De undertakan
Dy the facrmers themselvas, wnich will requirz appropriate training and davelsp-
ing technigues that are in the farmers’ self-interest.

Scme elementa of the oroject zlrsady include local secticipation, particu-
larly the employment pr gram and the flezid aetivities of the axiansicn program.
Qther issues of participation tha:r stould be corzideres inclyde:

-' armers snculd take nart in
cipate in enyv training grograms ce

sociatlions sheuld gssiat in prepecing plans for water
on and otner uses.

- Farmers and 10:31 as
made gvailaeble for irrigeti

- Mapagement of wster distribuiion shculd be coordinated and supervised by
water user sssociagtiona «nich may have to Le crganized oo assure equitable allo-
caticn of watsr rescurtes.

-.The project should avoid free or subsidived distritution of inputs fo
agriculturel producticon axcent for excerimental cemonsirations. The gest test
that a new tachnoicgy ar “ood arcduct ig Szneficizl is when farmers sre willid
to say foar it.

- As part of the planning orosesa the stadf shoulce outline specific waxs
in which locsl perticisation w#ill bz enccursged and the raifure of iocal rescurce
contributicns to oraofect activities.

£) Many other iszues of planning Peve seen discussed in lhe bogy of the
evaluation. Ag e final note, while tiie watarshed menagement sroject camnot
underiaske all develogmental activities 'in the srojact area, there srz activitiege-
agricultural education in the schecols, enrergy conservation srcjects to decrease

home fuel consumpticn, for sxample--whicn wouliad significently anhancz the auccess
of this project. The nroject should enccurage the 330V or cother corgenizaiiocns o
undertake them when scoropriats, ang cocrdingta activitiss when pcasible
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Appendix A

THE IMPACT SF THE PROSECT O CORN YICLDS
Table 1 Corn Yielid Behind Dikes und in Contrel Aress
Table 2 Plant Height of Corn in Relatior to Contour ¥alls

Teble 3 Corn Yield in Areas with Ccntcur Walls and in Control Areas



Table 1

Coxn Yield Behind Dikes and in Control Areas

Crain weipght, oven-dry (gm.) Yicld at 151 woisture (kg./ha.)

Location Satiple Behind Dike Control Behind Dike  Control
1 i 212,5 268
. 376 272
2 54 70
2 1 332 LY
555 . 89
2 196 ‘ 58
3 1 3130 93
527 - 306
2 201 221
4 ! 173 173
344 121.5
2z 24917 39
AVG. 250.4 125 450.5 197.1




Jocation
1

2

Table 2

" Plant Hefght of Corn in Relatfon to Contour Walls

Below Wall Above Hall Between Walls Control
110.8 107.0 91.6 90.9
132.4 135 111.4 109.2

% increase near walls

13.8

22,4

L



Table 3

Corn Yield in Areas with Contour Walls and in Control Areas

“Grain welpht, oven-dry (gm.) Yield at 152 wolsture (kg./ha.)

Location Sanple Contour Walls Control Contour Walls Control
1 I 55 77
111 135
2 194 119
2 1 104 165
' 112 113
2 90 66
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APPENDIX B

QUESTICONARIO PARA TRABALHADCRES
Jezembro 1982
USAID/MDR

(56 interviews)

DADOS PESSOAIS

Nome:

Ncme do chefe da familia: ( 9% reags  a< r’nm(ig'b

Sexo: F hul

Idade:

Estudos: ! Sr’;"/.l no sds«foo?..-.f 20% o o y* 3r.=34.>
Marsda:

Cbntrnlador:

I2 oS TR R LSS AR TSR Y SR AR PR A LS L S DRI E RS A S LSS R L S SRl Al bl ok

EMPREGO
8. Qual é o seu zmprego no projecto?
9. Ha guanto esta trehbslhando no projecto?
18. Meais algum membro da sua familia trabalhou pars o projecto? Sim Neo
11. Se sim, ha quanto tempo?
12. Como conseguiu emprego no projecto?
13. 0 gque faz voce com o dinheiro que ganha atravez do projecto?
l4. Antes deste emprego, ccmo satisfazia as necessidades que presentemente
sstigfaz com o salario gue o projecto lhe paga?
g - on‘.j #.";a."m LAcomME L. @ srant X TalARR
\\ - o“‘\"Joo“
. ! - ..:¢m-\.'l:( Y R¥eY
15. Quanto ganha?
16. Je foi aumentedo o seu salario alguma vez? Sim Nao
: Q
17. Se sim, por gue razao? /



18.

19.

20.

21.

-
Voce ja recebeu algum treino no emprego? Sim Nao

Se sim, qual? masen s

Vaoce ja teve oportunidade de par em pratics o que aprendeu trabalhando
pare o projecto?
: SIM NAQ

Se sim, explique.

A e 6 3k b 1 2 26 T AT T A 0 0 BB I I b A 45 36 e 2 T T R

25.

26.
27.

28.

29.

3g.

TERREND
22. E cultivador agricola? Sim Nao
LA

23. Se sim, por conta propria

randeiro

parceiro
24. terra é de sequeiro ou reqadioc? Sequelir litros

i2 Nas irraatcd lans

; - ;. 5 .
(.5 Lier ‘,‘,,34} Regadio __ litros

Que tipo de combustivel use para fins domesticos, por ordem de importﬁncia?

lenha

petréleo

outres (explique)

~ Pd
Paga para o combustivel? SIM NAD

Se sim, quanto por dis?

.. . r
Quanto tempc leva na procure diaria de combustivel?
Qual a origem da agua que usa em casa?

Quanto tempo leva a apanhsr agua?



31.
32.

33.
3a.

35.

36.

37.

38’

39.

40.

Lot

QUESTIONEAIT PARA TRABALHADORES

A
- -

Guanta aqua usa por dia, =m lates?

Quem cuida das criancss enquanta vocé trabalha no projecto?

NA

—

N
bt
=

Antes do emprego, era a mesma pessoa?

Se nac, quem ers?

Acha que o projecto criou mundencas na sua maneira de viver, na vida da
- s B . . - .
sus familia, ou na sue ccmunidade? Zxpligque.

Vace trabalha com outras pesscas ca comunidacde para resolver problemss
de agua ou cutraos problemas? Explique.

A .

T . [} . .
Voce recebeu alguma assistancia tacnica do Ministeric de Desenvolvimento
Rural?

Se sim, foi assistencia para terra de segueiro ou terra de regadio?
secueiro
regadio .

Indique o tipo de assistencia que ja recesbeu:

centrole de pragas

distribuicdo ce sexentz=s

|

. 3 > . o /
distribuicgo d¢e arvores

outras assist@ncias (expligue)

Voce ja féz algums ccisa adifarente na sua terra devido ao projecio?

SIM MAQ



QUESTIONARIOQ PARA TRABALHADORES
44—

31. Se sim, indigque o que vocé fez de diterente:
plantou mais arvores
construiu pocc
construiu levadas
construiu socalgos
outras coisas (explique)

. - n . - 7 -
42. Maisg importante, gue € que voce gostaria e receber do Ministerio, em
termos de conselhos ou ajuda?

43. Pensando nesse projecto, guals os heneficics e problemas crisdeos por ele?

B8ENEFICIDS:

PRCBLEMAS:



Table 1:

Table 2:

Tsble 3:

Table 4:

Table 5:

APPENDIX C
BENEF IT-COST ANALYSIS OF CONTCUR WALLS AND CONTCUR DITCHES

UNCER DIFFERENT ASSUMPTIONS

Benefit/coat analvsis of contour walls with ane henefit: the
increase in agricultursl productivity of traditional crops due
to water spreading. Uses total zstimated cosis.

8/C ratio: .1/1 (one dollar in costs for ten cents in benefits)
Benefit/cost asnalysis of contour walls with two benefits:

(1} the increasse in agricultural productivity of traditional creps.

(2) estimated benefits of decreases in erosion.

8/C ratio: 1.0/1.3 t(cne dollur in ccats Tor one dollar in benefits)

of conbour walls as above, Sut with lower
ed soil arnsion snd costs estimated at half

8/C ratin: 1.1/1 {$1.10 in benefits for zvery $1.20 in costs)

Benefit/coat analysis of contour walls #ith two beneiits a3 above,
assuming full costs, but dif’ersnt figures 7or ernsion oenefits.

B/C ratio: 1.0/1.0.

sus ntour ditches, srcowing

conomic Anslysis of Contcou r
S, incl ding ail construciion

I 1 v
ditches as ane-hal® the price of wal
and maintenancz <co3ias.
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Table 1: 3/C amalysis of coutsur walls wi:h are benef{t (increase i1 ag.
productivity of traditional crops due to water spreading) and
total estimated costs,

(B/C: .1/1)

ANALYSIS OF ARRETCS {coN Tous ‘*"“""D

CROFS HAS. /EM. S MT/HA &/ MT W INCRER EBENEFITS/FM/YR

. e S " it D M G > G ——— —— — D D - A > D T . S D i oy WD oy i S et e ol Y S ot S - O W A M D — D it s W D

CGRN .S .4 =7 . A2 5.388

BEANS .3 Y Zr .49 13.1%9
.
1. £0<S7s
CCET/CY., METER FMLOOMSTRUCTED S METERS ZET. CCaTrEM.
e e e e e e e e e e e e e e e e e e e e e e e e
.2 3=.2 TEo 1273,.382Z2
ZENEFITS DOSTS DIGCOoUNT DIk, B IS, <
TTO 1279.922 L38FIETI 18.96689 (184,
TTE 0 VTSEISTT 195, TTss
) di JASTIIED 1T. 580
TTY BOUSTI?ET 11,8757
TS @ JA9TITET 1A TZ9I3 2
T7s # LATITITE B,99D24TE i
775 @ LITTHSTTE T i
23778 3. .77
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APPENDIX £
ORGANIZATIONAL DEVELOPMENT CF THE RURAL ASSISTANCE PROGRAM
Charts 1 and 2 represent the present arganization of the Rurel Assistanc
Program and one possible scenario for its further development in 1533 and 19€
Although hypothetical, the chart is designed to illustrate the administrstive
relationships that must be considered as the extensicn program grows.

The pattern can be summsrized as foll

Srowth Stage 1983-4

The addition of a full-time extension specialist from the new National
Extension and Animation Service. He/she will serve as assigtant to tha

project director or similar pest.

Recruitment of Faur to esight (2-4 in 1983: 2-4 in 1984) full-time exten
sion agents. The project should centinue to use conatruction personnel on &
part-time basis to help coordinata and implement extznsion-e2ducaticn program
Ties to the research and training sctivities at Sac lorge anould be strength
Sec Jorge trainees srould be part of the field orogram irn a resesrch-learnin
rols (community needs, iraditional soil sonserveticn ang agriculiural practi

Phase Jut Stage 1985-6

Graudates of Saoc Jorge asssume roles as extension agents and work with
experienced Tield personnel. Several qualifiec ¥SW extension agents are ser
each vear t0o Sac Jorge or other institutions for long-term training. The wus
of construction personnel 3s extsnsicn asaziztants on s part-time basis comti

After 1987 or 1988

The WSM extensicn prngram is integrated into thes new Rural Animsticn a
Extension Servics. An 2xtersicn ccordirstor will nropsply remain within th
Division of Soils and Water Conservation and ihere will be teehnical axtens
specialists (also graguates or Sao Jorge) agsignad to the division who will
work in cooperation with lccal field agentas.

The cutline suggests the need to tske a long-range view of the extensi
cemponent and, at all cecsts, avoid the 2stasblishment of a mini-agricultursl
exterision buresucracy within the Division of Soil and Water Conservaticn.
The Ipng—range Cape Verdesn plan calls for an inteagratsd extension approach
using broadly traiped ri=ld egents supgorted by fechnicsl 3pecialists. The
WSM extension project should ccntribute teo the effective implementaticn of
thia approach.
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NESCRIZTION:

and watar gonservatlian sTtrudtur
Praject araa. MNew arable iand (s 5
ing improved, and =ore watar Ls be

the aewly consZructed s
3 zZew agroncmic raginme in
ped, sleopiang vainfad land
ilable for irrigaticnm.

The Watzarsned Managemsn: Pra

[
1]

O

(3]

o
5

(A A
- Q
o4

]

131

earion of a 2ural Assistance Program are
ce the z=onsacuent augzmeatad agriculrzural

Zactciveness throwrgh slamned field tasts,

3

ing 2f personnal;

The reasons behind the ¢
1) =o support and rainio
tion and 2nsure i3 2

- -

stzacion 2

iocs 3

2) help farmers zmaks sound agrouomic decisions; and

3) increase food sroduction ind improvae the welfara cf the residen
“lha v3lleys,

TURPCST:

The progsam will Se assiscted by oa U.3. szriculiural Extamsion advd
The zachaical advisgr will woTk wizh Cape VarZesn sechnicians in carms
tension mecnods, 33 well 28 obtaining resoursce Zdara and carrying out 2
demonstrartica 2iloIs Ia the fiald. Eaisha will alsc cooperaza with other
searckh In croo variaty aad ochar suliurial cachaigues.

the program will Iccus on s2varal araas:

1) Cemmunity celorestacion preograms, using especially parkinsonia
anc 2r2sonis iuliflcora. The incr2ased 3raa planted with trees «
vida Zor Zuel weoed, Zcrazse Ior Iarm animals, shade and also hel
serviag che soil cn cthz2 staep siopes.

2) Increased area plantad o zhe legume cajanus caiaa. This is a d
resisctant piant which helds soil in place, produces 3 higa »prot
wnich is becoming 3 part of cthe Cape Verdean diec, prowides for
anizals and fuel weod Zor azoking.

Thaesa twWo zoincs will do ou =aka scze of the demcgraphic
z2ing prassuras 09I 9f zha v frazila environmenrt.

3) ILaersasad culiivaticn of fm T283.

4) Improved culzural sraciiias irrigaced crops.

3) Biological cogtral of inmsac Ts.

(A} Increasing the izmcun: 3f comm £y sarticipasion in zhe variou:
takan., Regulazly schedulad fzarmer mestings will be held and fet
discussicn of farmer priorizias, needs znd problems will be e

WORX

SCCPE QF 2PRCGRAM PTRSOIMEIL:

&,

Diraczar

The Direcrtor will e selacted zo aoversee =he srogram activicias ar
rasponsgible fotr the adminiscracion. poliicy, shilcsophy and che ob;
of the Rural Develicpment Prograd.

USAID agrizulrzural Zxmtanzion Acvisce

Working togecher wizhl fhe 7Tocranm Diraczor, the Agricultural Ixte
visor will help desigzn, crzaniza snd implamenc the Rural Develoem
gram. de/she will work wizh all of the Cane Verdean techniciansg L
the srojacet in tarms oI axtzansion netiods, as well 23 ottaining T
data and carrring sut fast ind semonstrTasicn zlsocs in the Iield.
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operate wiih other da2partmencs witiain 22 on Tasearca in 2Iop ;a:;e:iez
and Jcher cultural tachnigues. ;@ /
Rural assisctance <Joordinmacor '

This »erson will be basad in Praia and will <ori wizh and oversea the
activizies of the Zfield agents while z2iso giving guidance and activation.
The »-ordlaa:or will work with :the fialcé agancs on the c2st and Jemeon-
stracion £iald plocs and wiil raka parc in the Iarmer neetings. Togztier
wich the Fiald agen:, the :oordinmator will assess the srioricias of che
local farmers aad ralay chem to the dirsccor.

In broad terms the coordinator is che vi:al link betfween the fiald,

its
needs and problems, and the Praia and 3z0 Jorze based tachnicians. It is
especially importanc for this person co possess Zood communicacion skills.

Subject Matcar Spec*alis:

DJepegdiag on the nerson’'s work lsad, he/she will have ocher rasponsibili-~
tias oursida of the work in the 2ural Development Program. The SMS will
be a zechmician withia sne of the divisicns of zhe MDR (Plant Protaciion
and Proeduction, Soil and Water Conservation or the Tenzer for Agrarian
Studies) and wilil act as 3 source for tachnical extertise when the need
arises from che fiald. Although this person will resor:z to the nead of his/
her raspeccive divisicn, che SMS will be available for consultatioan and
"pars-cizne" work with the program. When srsoblems arise ia the f£iald which
can2ot e addressed at that level, tha S"b will Se racueszad through the
orogram socrdinateor, o0 advise and Ral:

The specific persen in each division ¢

the head of each divisicn.

?esea:ch Specialisc

This person will be bdased in Sao Jorge and b2 under the dirascc supervision
of ‘the Director of the Cencer ZIeor agrarian Studiss. The rajearch sdecial-
ist, like the subject matzar specialisc, will alsc have resposibliitiss out-

sida '2f his work wizhia the program.
¢ter and the coordimator

Througzh ragularly scheduled zeatings with :he dire

and visics to the fiald, decisiocns will %a made on whare to place rgsaarch
amphasis. In this way the rasearzher will asve zocd zontact with the rural
situazion and will zeccme mora aware of the problams and pessibiliciles of

food crop producticn in zhe fiszld.

Fiald Agent

The“field agent is at che zrasstocts leval ol che Aura
gram. . This 1s the person with evarvdav ccntacst wizh farmars a:c theiy fam-
ilies. Through regulariy schedulsd Zarser mestiags, i

of the true sicuarzion in ch

Immediata supervisicn comes from cthe

coordinacer. A clese working ralaticn~
ship between these two is essencial, Zor the insizhes ¢of zhe Iield agant in-
to the needs of the farmers =ust be transIerTed zhaTough the coordinator oo

the proper specialisc.

3esides coaducting farmer 2eerings and aazcourzging X

cipancs, he/she will also monitor and take cars of th
o)

ast and dam=-
Jnstration plots, and se available c¢o the farmers for :zcoasulcztion. what
the: field agent camnot sclve irn che field will te rafarred :to the cocrdina-

tor.

A3 ftew communicty activitiag are decided upon, the
the activizy (da. community Zree nlanti

ide .the work.

ang will 2xplain
organize and div-
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the four vallevs and af-
vallay but ia 3 differant

)

e
} I e Y

To bSegin there will Ye ome fiald agent in 2ach
ter 6 zonths anochar cerson will i a
zone. At the end of the projest cthere will He 3

3 trained field agents.
The fiald agent will te scmecne whe livas in cr gear the >roiact area, has
31 zood knowledge of local farming aJracrices, an spen aind @ l2ara aew

techniques ancd must Y& raspesztad >V the sommunizy.

LONG TERM 3ENEFITS:

ic Through betrar xnowledge of

L) The pecple of cthe praject area will Zzenel
“-farming provided Hv disseminaczicn oI t2st and dedonscracicn plot resulszs
ad other educational accivizies,

2) The people of Cape Varde will Sensrfiz v the experiance gainad chrough

. .this program whnich 2an be razeatad In oiRher parcs of the islands.

3) 'A grearar zool of irained extaensicaiscs and Farmer lazders will resuls,
wWith 2 gregter awareness of vaegezr:h ind Jamenstration methods, 3ad a
grairLaer awarsnass 0t fa2ir anvircnmen: ind how f3 2rotact iT.

4} A mora2 stadlie Jcod supply and an imoraved Jiec shaculd rasulco,

O3JECTIVE VERIFIABLE INDICAINRS:

1) 1300 farmers permarfizzing Izom the Zural Tevalcoroment Program.
2) 8 field axtamsicniscs trained (2 in aach vallew).
3) 1 Dir2czor and L Clocrdinacer trainmed ia extensicn zecheds.
4) 1 extension ctasnnician Iraized sversezs.
3) '100 hectaras ;lamcs2d i 2333343 :213a.

acsy LE."‘E}.’TA"'I S SCHEIDULI s
Augus: 1682.. . .0 .. PTogram Direczor named
Auguse 1282...........77ograa Jocerdinacor aamed
Auygust 1982...........5 fiaeld agents aamed :
January 1983..........5% addizional fi2li agents aamed
qanuary 1883..........Cversess axzansizn <raining for 12 2/
Total = 10 peopla zrained in axufanmsion =aethcds 5v June 1933,

CONCLUSICN:

Iz Cape Verde, whera :zher2 is 2 shcrtiage of perscnne
cific job slots created by ragid developmentc, ¢ a
Verdean talencs:

2o £ill rzhe manv soe-
che aasc of Cape

l) Specialists are availavle o the program huc not tisd ta it which woul
- inhibic cheir performance of other imporcaat tasks.

2) The chain of action stretches from che Zarmers ac Fi
" tachniszians in Traia and Sac Jovrge. With links direcsl
the cachnicians will have zn added awareness oti @ rvday Iarming tech=-

iald level up o tha
1y co the fiald,

z
' aiques and thus, a betzer underscanding 3f whRat can and should be deze.
3) The lines of ccmmunicazicn are diracs znd simple. Yew de valoomen;s Wnisn
" arise in the [iald can be cemmunicazad guilckly from the Ziz21id agencs tu
the coordinacor to che prover specialisc. Most importint, ihe Jcommuaica-
tion system is not solaly "top-down” Sut also Irom zhe field lavel up.
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APPENDIX H

A NOTE ON VEHICLE USE AND MAINTENANCE

Yehicles.

Timely transportetion of personnel, equipment, and materials is crucial to
the success of all components of the project. Thus, the importance of maintain-
ing a reliable fleet of vehicles and a sufficient stock of spare parts cannot be
minimized. With 3 Ford dump trucks, 5 International Scouts, and 5 motarcycles
purchasad under the project, there would appear to te sufficient vehicles avail-
able. Currently, however, scme of these vehicles are tied up for ofher purposes.
As the Scocuts used by the PASA technicians are frequently out of service for
repair or maintenance, it i3 suggested thet one of the other Scouts (2.q9., the
one used at Sac Jorge) be made available to them when needed. If any new teci-
nicians are assigned to the project, then additional vehicles should be ordered
for their uae.

The issue of space parts and squipment, especially tirea, needs acdded
emphasis. Tires typically wear out after 8-13,00 xm. and speedier replacement
i3 a vital concern. Also, the rough roads and off-road situstions cause exces-
sive wear and tear on 3prings, Joors, and shock absorbers. A greater awareness
of parts needs va. lead time is called for.
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