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1. EXECUTIVE SUMMARY 

The Watershed Management Project was designed a8 an employment project 
that.would create a watershed managemerrt program. Through the conetruction of 
labor-intensive soil and water conservation worke, the application of coneer- 
vation techniques to farmers' lend, an(:! changes in cropping patterns, the 
project.'e goal was to create better environmental condition8 and sounder farming 
practices that would, in turn, increase! agricultural productivity and farmers' 
income. The project was approved in FY 1979, for 3 years. Total project.fund8 
were $6..275 million. Project implementation began in January 1980, but cbmmodi- 
ties did not arrive until mid-1980, amj 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. 

T h e  focus o f  project implementatirsn to date has been on: (1) the construc- 
tion o f  dams, walls, and other works to decrease soil erosion and increase the 
amount,af water available for agriculture, and ( 2 )  the development of an ?ploy- 
ment program which cerriea out the construction. The project is generally meet- 
ing ite objectives in these areas. Over 424 of the 1500 check dams called for 
have been completed, and the rate of cnmpletion is increasing. About 82.5 kms. 
of contour walls heve been built out of 133 kme. planned. There ere signe that 
the supply of water 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 hes nearly been met, end the vast majority 
of eligible families in the four wetersheds have one femily member employed by 
the project. Although the evaluation has specific suggestions to make in these 
two aspects of the program, overall progrees is good. 

However, the project was also to develop through en experimental extension 
progrem the capacity to take advantage of an improved resource base and to con- 
tinue improving the environmental best! thrwgh teaching of soil and water con- 
servation methods. By the project's end, specific changes in crop yields end 
cropping patterns were to have led to considerable economic benefits. These 
benefits have generally not accrued. The initial core of en extension program 
is now in place, and it has had same impact on agriculture, but its development 
is far behind the development of physical structures and the employment program. 
Perheps naturally the project implemeritation peid primary attention to construc- 
tion, considering its employment g o ~ l a  and the logical sequence of first creating 
an acceptable environment, then worrylng about how to use it. Also, since a 
national extension service was in the planning stages, the project hoped to rely 
on it for staffing and for reaching project objectives. The delays encountered in 
setting up a national program made th&t approach impossible and led to subsequent 
delays in realizing the benefits of the WSM project. 

It has already mede some important changes in this direction. In August 
1962, the Hiniatry of Rural Development selected a Director for the Rural 
Aeaistance Program. Two part-time extension agents and an extension coordinatgor 
are on board. An extension plan waa recently approved, and with the final decision 
to create a temporary extension service independent of a national effort, mejor 
bureaucratic obstacles may heve been overcome. 



Full project potent iel can only be real ized, however, with fuller coordi- 
nation and integration of the project componente. There is, at present, no master 
plan except the project paper i taelf, yet a clear need exists to encourage, for 
example: applied research to develop a "package" of assistance end advice for 
farmers vie the extenaion service; better integration o f  employment into overall 
watershed management need8 (towards vegetative conservation techniques, perhepa 
towards accees roads if marketing becomes an important future project component, 
end towards long-term maintenance). A t  present, there is, for example, not 
even a map showing work completed to date in the watersheds affected by the 
proJect. The importance of carrying out ayatmetic measuring of soil and water 
changes would become clearer with m (~lan, as would the poseibl e linkages be- 
tween the project and the new Center for Agrarian Studiee in Cepe Verde. The 
need for plenning becomes even more crucial for decjsion making about the 
future of the project. 

The importance of thia project lies in its comrnitrnent to creating the 
basic conditions necessary for a productive agricultural sector to exist. The 
level. of soil erosion, the uncertain end scant weter supply must be improved 
as the foundation of any long-term effort to improve agriculture in the 
country. While at thia time, project edminlat rstors should commit themselves 
strongly to begin reaping some of tble benefit8 of lend end weter improvements, 
through assistance to farmers in both irrigated end rainfed ereas, the project's 
basic strength lies in its efforto t o  better permanently the country's resource 
base. 



GENERAL RECOMMENDATIONS 3 

1. The implementation of the project should shift to an emphasis on the farmera 
in the watershed area while maintaining the construction end employment 
project components. 

Just if icetion: 
The economic analysis proves the importance of quickly increasing tlie 
project benefits. This can only be done by increasing agricultural 
productivity and profits of farmers. 

The economic and technical analyses show the importance of increasing 
relience on biological rather tihen physical means of soil and water con- 
servation. The success of this transition also depends on reaching end 
educatinq farmers. 

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

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

Justification: 
The complexity of the program has led to less than optimal sequencing 
of construction, extension planning, end research. A plen incorporating 
ell elements would act as a basic referent to prevent this. 

The concept of watershed management is very broad. Even during this 
evaluation we make recommendations for new activities that should be 
pert of a watershed manegement program in Cape Verde. A general plan 
ailows the rational incorporation of new ideas and activities, allows 
aystemetic monitoring, and moCes evaluation possible. 

3 .  The decentrelized and participatory aspects of the project, great strengths 
at present, should be further encouraged. 

Justification: 
The success of the employment subcomponent of the project stems in pert 

'from local decision-making end participation in the recruitment process. 
A close relationship with the people affected by the project has led to 
its perception as a fair, equitable project sensitive to local concerns. 

,The extension program, throug? its recruitment and training, should follow 
the same path. Furthermore, wore local participation in the processes of 
construction and recurrent maintenance would improve the long term pros- 
pects of private maintenence o f  the water and soil conservation structures. 

4.  The life of the project should be extended from March 1985 to March 1985. 
Juetif ication: 

As this eveluation s h w s ,  the project ia a good one, with important 
benefits for improving Cape Verde's natural resource base. The 
project is economically jttstifiable even in the short term, but its 
potential long-term consevvation effects ere equally important. 



5 .  Appropriate technicel asaistance ahauld be developed by hiring ehort tern, 
consultants, undertaking internal training, end uaing technical expertise 
from MDR and AID. 

Juatification: 
~ h b  project requires more technir:al expertise in several areas: 
1) a hydrologist specializing in water balence to help develop measuring 
techniques and appropriate watershed control methodologfea; 2) an irri- 
gation agronomist to help develol~ appropriate cropping practices; 
31 perhaps a training specialist to assist the Rursl Asaistance Program. 
This would end bottlenecks in these three areas of project development. 
In addition, beet use of skilled consultants can be made in conjunction 
with internal training programrs (for extension agents and conservation 
agents) and the assistance of technical expertise in other sectors of 
W)R . 

RECOMMEWATIONS FOR SOIL AND WATER CONSERVATION 
. 

6. Procedure8 to evaluate the effectiveness of various soil end water conser- 
vation methods should be esteblished. 

Juatification:: 
The absence o f  data on the effec:ts of conservation methods currently 
used makes it difficult to assess their uaefulness in reducing eroaion 
end increesinq water infiltret.inn. An adequate evaluation o f  their 
effects is not possible until systematic dsta collection methods ere 
regularly employed. It is esaeotiel to quantify the reel benefits of 
each method to allow informed dt?cision-making on the proper mix of 
methods to be emplpyed. Comparing different conservation treatments 
i n  similar sub-watershed units is a useful methodology which should be 
developed as part of the evaluation methodology. 

7. An appropriate balance between upatream and downstream works should be 
determined. 

Justification: 
Development of the lower valleyo is necessary for increased egricultural 
production. Yet attention to ~pstreem areas is also essential for ero- 
sion and flood control, and for increased filtration of water that will 
become available for down st re en^ irrigation. Despite the logistical 
problems involved, greater emphasia on upstream works is warranted in 
.the project area. 

8. More emphasis should be given to biologicel methods of sail end water con- 
seroation to complement physical methods. 

Zuati fication: 
,The economic analysis shows that biological erosion control costa less 
a n d  has more benefits. Rather than expensive physical structures, 
biological methods rely on convincing farmers to plant certain crops 

'that impede soil erosion and w,ater runoff. These methods heve greater 
payoffa because the crops planted heve multiple uses as food, as a 
market crop, as fuel, and a8 fodder. 

Recommended biological controls include conga beans, fruit trees and 
fuelwood species. Some, particularly congo beans, ere already en- 
couraged by the project. 



9 .  With the assistance of the Division of Forestry Services-,and the fAO 
reforestation project, increase t h e  number of treea planted next year to 
60,000. 

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

,This ehould be undertaken by establishing or enlarging nurseries in each 
watershed, providing training end technical assistance to nursery mene- 
gers, and encoureging greater ccmnity participation via the extenaion 
service. 

10. Where appropriate, greeter use should be made of contour ditches for 
improving water retention and slcwinq erosion. Experiments with contour 
ditches and level terrecing should be made and results systematically 
compared with prevent methodologies. 

Juetification: 
Contour walls are expensive, given their probable payoff in preventing 
soil erosion end increasinq agricultural productivity. The cost of 
ditches, including maintenance costs, is many times less expensive than 
contour walls. Results from the Terrefal experimental watershed area 
show that, at least in drier etreas, level contour ditches are effective 
in preventing runoff, even on steeper slopes of 25-30 percent. 

RECOrrPIENDATIONS TO INCREASE AGRICLILTUF:.4L PRODUCTIVITY 

11. The extension program must be developed (see next section). 

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

Justification: 
While farmers will continue trl plant for their subsistence needs, the 
cost-benefit anelysis suggest!j that the following crops are particularly 
profitable: bananeo, carrots, tomatoes, cabbaqe, 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 traditional crop production include phyto- 
sanitary treetment of manioc end aweet potato cuttings; better planting 
densities and improved varietiee. To carry out this recommendation, 
emphasis should be placed on ia) the dissemination of techniques, 
(b )  further research on new techniques on both irrigated and rainfall 
land. 



EEIPLOYMEVT COMPONENT RECUMMENDATIONS 

14. Encourage the spread o f  fruit trees. 

Justiffcation: 
The benefit-cost analysis ehowed that banana trees especially were 
potentially hi~hly profitsble and would be suitable for planting on the 
new land behind the dikes. Furtt~ermore, fruit trees can be ueed for 
many purposes-r-8s fodder, fuel, f'ood, and thatching material. Other 
possible fruit trees include tamarinds, guavs, citrus, end mango. 

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

15. The project should ensure thet women receive training as mosons and foremen 
with supervision over workfronts, 

Justification: 
Although women are now paid eqr~al  pay for  equal work, and make up 
approximately 40 percent o f  the workforce, they are badly underrepre- 
sented among skilled laborers (mostly masone) in the project. No women 
are in supervisory positions. 

16. New financial management procedures should be instituted tu ensure that 
workers' 881arie8 are paid on tins 

Justification: 
Workers' salaries have been peit? as much as two months late, and at 
present the project is 15 days in arrears in salaries. 

EXTENSION COMPONENT RECOMMENDATIONS: 

The recr~itment of full time field steff, preferably with prior training 
and experience in extension education, should become a project priority. 

, 
Justification: 

This component of the project. 1.3 presently behind schedule, and delaying 
the development of sgricultural ~raject benefits. Mithout trained full- 
time extension aqents farmers will not receive the assistance they need 
to take full advantage of soil and water improvements. 



18. The extension plan recently prepared should be expended t o  include speciflz 
areas of integration with other COCV agencies, specifically the newly 
eatabiished M.D.R. Center for Agrarien Studies in Sao Jorge and the 
national extension service. 

Justification: 
Over the life of the project, t a e  institutional context has changed 
with the (1) creation of a new research institute and ( 2 )  a delay in 
creating a national 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 extension program. Formal coordination is 
thus essential. 

While the WSM extension servict! is now autonomous of plans to develop 
a national service, in the medium run the two services will be inte- 
grated into one. Planning so t h a t  personnel cen easily be transferred 
from the WSH project to the nationel program, so that techniques and 
training will be useful both tc~ the WS area and the country, and most 
important, careful monitoring that this pilot effort will develop 
lessons useful to the GOCV ill its larger effcrts shauld be undertaken. 

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

Juatificetion: 
A strategy for orgenizational development that meets project needs but 
will also be compatible with c;radual absorption inta a national exten- 
sion program needs to be work~ld out. Thir includes designing and 
implementing staff end fam,er training programs, establishing a 
project information system, arrd developing experimental techniques 
useful to long term institutional development of an  agricultural 
extension service. 



I1 I. EVALUAT TON PROCEDURES 

TEE EVALUATION TEAM 

This evaluation was cerried out: In Cape Verde f r om November 23 to December 
15, 1982, with preliminary reseerch erld post-country write-ups in the U.S. 

The Ministry of Aural Development cooperated fuliy in thia evaluation. 
The GOCY project manager, Horacio Soeres, from MDR, assigned MDR administrators 
major responsibilities for assisting .;.n the evaluation effort. This included 
primarily ( a )  attendance and partici.pcition in team piwining and ma jor discussion 
meetings. All meetings attended by GOCV administrators were conducted in 
Portuguese; (b) participation by the Center for Socinl Reseerch led by Elizio 
Rodzigues in administering a questionnaire to farmers on the workfronts; 
( c )  field trips end briefings by MDF! 11nd USM adm~nistrators for the benefit of 
team members. 

Similarly, the USAID ataf f involved in the projest devoted much time to the 
evaluation, discussing with outside evaluators frenkly the progress and obstacles 
to date in project implementation, ~~nrlertaking field measurements necessary for 
the evaluator, arranging interviews, rrnd field trips. In the judgment of the 
outside evaluators, it would be difficult to imagine a more cooperative and 
committed effort by project sdminist.rtitors to assist an evaluation. 

The evaluation team included: 

Dr. Margaret Sarles, political scientl,st, on lesve f r m  t h e  American University 
to Development Studies Program, A 1  D; team lcoder. 

Dr. Gene Ellis, University of Denver, sconcmist. 
Pat Byrne, Specialist in Agriculture 
Dr. Ronald Schwartz, Consultant for F:~od Crop Resesrch i n  Cekar, AID; 

9nthropologist. 
George Thompson, Environmental Office, Africa Bureau, A I L ) ,  engineer and 
envirbnmentalist 

SITE SELECTION FOR THE EVALU4TIDN 

The evaluatiorr i n c w e d  the four watzrsheds of the WSM Project, Santa Cruz, 
Saltos, Flamrngo, and Sao Higuel. When data were avail~~ble for the entire pro- 
ject area, they were used; however, the eveluation teem concentrat~d its own 
primary research on one watershed, SZ1 Fiiguel, for the following reasons: 

1. Selecting one geographic area for multi-disciplinary field research 
ellcwed the team to consider the intel.-Jependence o f  the project cmponents. 
Within the context of e month-long sttidy, all aspects sf tne project in all 
wetersheds could not be studied firct hand. 

2.  The team was partictilarly i n t w e s t e d  in cmperlnq upstream 2nd down- 
stream effects and progress of the ~roject; the upper p a r t s  of the Sao Yiguel 
watershed were more acceseible at the time of the svaluaticn th6n upstream 
areas in other areas. SQo Higuel was also o f  interest because tt.8.e watershed 
land is privately owned, so that the tlffects of extension work,of the creation 
of new lands on lend tenure, etc.. cotrld be studied in the context of private 
enterprise development. 



3 T h i s  methodology h a s  t h e  impor t an t  l i m i t e t i o n ,  of  c o u r s e ,  o f  n o t  
c o v e r i n g  i n  dep th  some consequences of  t h e  p r o j e c t  i n  t h e  o t h e r  t h r e e  watzr-  
sheds .  I n  p a r t i c u l a r ,  t h e  a t t i t u d i n e l  d a t a  o f  workers  and f a rmers ,  t h e  impact 
on p r i v a t e  end p u b l i c  l a n d  ownership,  and o t h e r  f i n d i n g s  may very  t o  some 
d e g r e e  i n  o t h e r  we te r sheds .  Although wr. b e l i e v e  t h i s  problem is c m p e n s a t e d  
f o r  t o  some degree  by t h e  r i c h n e s s  o f  t!>e d a t a  i n  Sea 9 igue1 ,  i t  n o n e t h e l e s s  
remains .a l i m i t i n g  c h a r a c t e r i s t i c  of  t h ~ ?  e v e l u s t f c n .  

TECHNIQUES OF D A T A  COLLECTI3M AND ANALY,SIS 

C o l l e c t i o n  of S o i l  and Water Detg. Lack o f  measurement by t h e  p r o j e c t  
made d a t a  c o l l e c t i o n  d i f f i c u l t  end u n r e l i a b l e .  Much o f  t h e  a n a l y s i s  wao based 
on e s t i m a t e s  and samples  made by t h e  AID o o i l  c o n s e r v a t i o n  s p e c i e l i s t ,  D r .  
Richard  P e l l e k .  Oata were a l s o  o b t a i n e d  from t h e  MDR and e x t r a p o l a t e d  from 
f  i n d i n q s  made e l sewhere  i n  s i m i l e r  p ro j t ?c t s .  Reports on t h e  Agrhymnt p r o j e c t  , 
a p r o j e c t  on h y d r o l o g i c a l  and metero. iogice1 daLe c o l l e c t i o n  f o r  a g r i c u l t u r a l  
p u p o s e s . i n  t h e  Sehel  c a u n t r i e s ,  was p a r t i c u l a r l y  u s e f u l .  

Measurinq C h a n q ~ s  i n  Aqr i cu l tu re ,  A method t o  measure d i f f e r e n c e s  i n  
p r o d u c t i o n  between l a n d  behir,d d i i tes  a ~ d  l end  unaFfec t ed  by d i k e s  had been 
developed by t h e  USAID/'PASA s o i l  c o n s e r v e t i o n  a d v i s o r .  Two samples  o f  t e n  
c o r n  p l a n t s  each  were h a r v e s t e d  from a 10 m. r 20 in. p l o t  behind  t h e  d i k e  and 
i n  a  s i m i l a r  area n e a r  t h e  d i k e  b u t  bejond i t s  i n f l u e n c e .  Th i s  s ampl ing  was 
r e p e a t e d  i n  f o u r  l o c e t i o n s .  Green f i e l d  w e i g h t s  snd oven-dry w e i g h t s  were 
measured f o r  e a r  ( cobs  end g r o i n )  and tc3tal p l a n t  biamess.  P o p u l a t i o n  d e n s i t i e s  
of  eech  a r e a  here e s t i m a t e d  and p r o d ~ ~ c t i o n  p e r  h e c t a r e  c a l c u l a t e d .  The same 
t echn ique  was e p p l i e d  t o  s r e a s  between con tou r  ~ a l l s  and c o n t r o l  a r a e s  i n  a n  
a t t e m p t  13 de te rmine  t h e  impact  on g r a i n  y i e l d s  end t o t a l  p l e n t  biomaaa of t h e  
r e l a t i v e l y  q r e a t e r  mo ia tu re  l e v e l  ob t~e rved  n e a r  t h e  w e l l s .  See Appendix A ,  
Tab les  1-3. 

I n ~ a c t  end Employment 9 n e l y s i s .  Micro-social  and econcmic d a t a  on t h e  
impact. o f  t h e  employment c o n s e r v a t i o n  <and e x t e n s i o n  c w p o n a n t s  of  t h e  p r o j e c t  
were c o i l e c t e d  th rough  e q u e s t i o n n a i r e  g iven  t o  a 10 p e r c e n t  sample of t h e  
ferm f a m i l i e s  r e o r e s e n t e d  on n i n e  o f  t t ~ e  ken wclrkfronts  i n  the v a l l e y  oP S% 
Miguel (See  Appendix Ej. F i f t y - s i x  ?s;mers were i n t e r v i e w e d  as well a s  Sga 
Miguel t'oremen. A teem c f  Five r e s e a r c h e r s  d i d  the interview:ng. S u . ~ p i e m e n t e l  
i n f o r m a t i o n  was g a t h e r e d  through ope1.l-,ended i n t e r v i e w s  w i t h  ferm f a m i l i e s  i n  
R i b e i r e  Sece.  Although no t  p a r t  o f  the Watershed Fsnagement P r o j e c t ,  t h i s  
a d j a c e n t  v e l l e y  was t h e  s i t e  of  a s i m i l a r  b u t  o l d e r  employment p r o j e c t  ( i * e - ,  
t h e  same employment p r a c t i c e s ,  t h e  sane s t r u c t u r e s )  where t h e  l o n g e r  t e r n  pro- 
j e c t  e i f e c t s  cou ld  be  more readily d i s c e r n e d .  

Econcmic A n a l ~ s i s .  The q u a n t i f i a b l e  b e n e f i t s  and c o s t s ,  cnd t h e i r  t iming  
w i t h i n  t h e  p z o j e c t  h a r i z o n ,  #ere estimcsted u s i n g  b e n e f i t - c o s t  snelysis. Some 
f a c t o r s  were "ohadon-priced." Bat;-: tFe  ~ z c j e c t  and major  subccmoonents  rere 
tested f o r  econcmic f e a s i b i l i t y .  The costa end b e n e F i t s  o f  p a r t i c u l a r  techn- 
l o g i e s  and c r o p p i n g  p a t t o r n s  were i n v e u t i y a t e d  t o  g l v e  p r c j e c t  s d m i n i s t r a t o r s  
i n f o r m a t i o n  on t h e  r e l a t i v e  eccrncmic re turn  o f  t h e  t echno l i lg i ca l  and o g r i c u l -  
t u r e l  c h o i c e s  open t o  them. F i n a l l y  a ' 'backwards n n e l y a i s "  was u c d e r t a k e n  t o  
assist i n  e v a l u a t i n g  non- read i ly  q u a n t i f i a b l e  beneCi l a ,  by c s l c u l s t i n g  how 
b e n e f i t 8  would have  t o  be d c r t h  f a r  t h e  p r o j e c t  t o  have a p o s i t i v e  r e t u r n  on its 
investment. 



Sensitivity Analysis-. Beceuee marly 3 f  the components of the project were 
subject to probabilistic variation, and t)ecause only a limited number o f  obser- 
vation~ ( e . q . ,  on rainfall, expected yield, expected yield inereeses due to 
structures) were nveilable, extensive ust: of sensitivity ~nalysis nee made. 
Major as~umptions were tested to see hcnu changes in the assumptions would a f f e c t  
the economic viability of the  project. 

Computer 4nalysis. This was the first AID field eveluetion to use a micro- 
computer f o r  analysis. Analysis o f  o r i g i n a l  p r o j e c t  assum~tions plus economic 
and agrici~ltural analyses o f  project pro12re9s was carried out with the aid o f  
an APPLE I I  computer and softnere i5UPfR;ALC end the SENEFIT-COST ANALYSIS 
PACKAGE: as part of sn experiment conducted by AID. Using the SUPERCALC spreed- 
sheet, the original project assumptions end findings were recreated, end a model 
established whlch ellowed testing o f  a variety of assumptions within e short 
span o f  t ime.  



I V .  ANALYSIS OF THE ORIGINAL PROJECT PAPER - 

The design of the Watershed Management Project wee ambitious and complex, 
going well beyond the employment,  oil and water conservation goals of it8 
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 plan, construct appropriate soil end 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 prectice, however, as in the Rural Works Project, the YSM 
project has focused primarily on building conservation strt~ctures and creating 
employment, with the important difference of beginning the rudiments of en-exte* 
sion program. Difficulties in implementing--and evaluating--the project as a 
holistic integreted watershed management project ere in part the result of 
several general weaknesses in the original project design. 

Firat ,  watershed manoqement planninq waa not qiven a hiqh priority. While 
the project paper mentions the importance of integrated planning, the development 
of a plan was seen as an output of the project rather than aa aprecursor to 
action. The project paper itself recognized this problem but argued that the 
normal "arder of precedence: plan first, construction following--must of 
necessici be reversed during the initial implementation of this project" to 
provido qu;ck and massive employment for the islend's unemployed farmers (p. 111- 
3 ) -  This revarsal, however, has led to distortions in the implementation of the 
project that threaten to diminish its ultimate value. Insistence on proper 
planning should have led to (a) e stronger commitment to measuring the soil and 
water data necessary to aesess progress towards fulfilling project goals; 
(b: a general p2rsp2rtfve for analyzing under which conditions particular con- 
servation techniques are meat appropriate (particularly in deciding between 
vegetative techniques and construction of dikes and dams); and (c) better inte- 
grstio~ of prcject cmconents, such as the importance of extension program to 
better agricultural productivity and the relationship of agricultural research 
%I ddcveicping worthwhile extension efforts. 

Second, tho desinn and place of the extension service in the project was 
not s!;fFicientlv :pelled o i 2 t - e  

'9 the original project design, developing an extension and training 
Drogrsa w ? s  seen as a crucial project element. It is given both as an output 
and 89 a s.lr~rpoze. Different indicetors mark its success, however. As en out- 
put, the exteneicn service was supposed to train eight agricultural extension 
agents, w e  techcician, end f o b r  watershed management planners. At the purpose 
level, it was viewed ss one component of establishing a "viable program fn WSM" 
end the relevant indic:tors seemed to bc developing detailed watershed menage- 
nient pi i ; : :~  ( including photagra~hy) and I:eving 1500 farmers benefitting from 
g i i ~ t  aqricultursl extensign services. The relationships among the indicators 
was not discusoed. 

However inportant in the log frame, in the actuei design little attention 
was paid to the extensisn eervicc. Msnfion is made that training and extension 
could accelerate "building a scientific base for permanent and stable agricul- 
cure in Cepe 'Ierde" (9.111-7) and t h s ?  Frcreasing the "rate of training" of 
trcl-micicns and eskabli~hing fin extension service are important project g0618, 
hit the details crf '.:cw Lo sceomplish this cre not spelled out. The project 
paper und;restine:ed the difficulties ir! recruitment of tzsined administrators- 



. 
It did not discuss the integretion of the extension program into other project 
con?onents!or other aqencies of the GOCV. This led to some misunderatanding 
between us and COCV edministratozs over the relationship of the WSM extension 
program to the COCV's efforts to create a national extension service, and to 
delays in implementing the extension comoonent. It did not consider the 
research end institutional development necessary preperetory to putting exten- 
sion agents in the field to essist fsrmera. There is a natural sequencing of 
insiitutional developwent, research, development o f  extension "packages" of 
information and assisksnce, farmer training, and improved agriculture1 produc- 
ti#ltr and farm-level soil canserv~tion methods that was not developd in the 
project psser, which seemed to assume simultaneous development on all fronts. 

:he third nejor weakness i:; the orininel ~roject desiqn was in the asseas- 
men': o f  pro , iec t  costs end benefits. Prablems included the following: 

!1) In tho overall calculation o f  the benefit-cost ratio, the oriqinal 
snelysis in.-32rrectly  sad e 7 percent discount rate rather then 15 percent as 
stated in nroject pmer to determine that the project had a fevorable benefit- 
z n r t  zatio o f  1.11. IP fact, had e 15 percent discount rete been used, the --- 
,., L--=fit-cozi .- ratio would have been .79;  ecanomicnlly, the project would not have 
brt+rp j a .~s t i f i r rd  wi.th the oriainal assufiotions. It is unfortunate thet this: 
2i:al:l:is qurvived review and three yeerv of implementetion. 

( 2 )  _G_iv~n the drou3ht  end massive unemployment in rural Cape Verde, and the 
rL+.-?k. t 5 a t  F o x !  ?id would have been qiven to farmers without this pro.ject, rural - - 
?a.lo- c F . ~ ~ : l d  have teen 'shf--priced1 in t h e  oriqinol analysis. The cost ~f -- 
1- .LA: xas, in oth-~r words, estimated as too hic;h. :In esaumption b f  the project 
det;imn Y w?s that ?.he cast o f  rirral labor ahculc! be ceiculatsd at its wage rate. 
8 i t h  an unemploy~~ent rete estimated at 75 percent, however, the opportunity cost 
ftz nost warkers was very low. Furthermore, the GOC'.! was receiving PL-480 m n e y  
cn t . ~ r , s n i t a r i a n  grounds, end there is littie doubt that the government would 
~ ~ e v ~ ?  .r-ravi<*d direct relief to farmers i f  no ecrtoloymer:t project had been 
~ ; e ~ l a l s ,  r s  sohle costa of payments to farmers would have existed with no pro- 
2~::. 111 s h ~ r k ,  r ~ r 3 f  labor shculd not have been costed at its wage, hut rather 
. 1 .. . , -;, d L  - p ~ i c e d  at 1t;s yes1 c;.?p.??tunity cost ( i . ~ . ,  its productivity in the best 
e - t r r ~ o t i . : ~ ? ) .  Ye do no.t knorr the correct shedm price, but can esteblish some 
r:,;:-.,?tcr* throujh sensitivity onaljrsis. If rural labor werz viewed as e 
3 , .  

r; =s pr 3d" b i  3 pr i cad  at zero,  t h e  benefit-cost ratio wculd jump t0 1.54 nith 
ail I;:tt?f.~.cl rate c f  return c f  .:a. Rossd on t h e  oriqinel assuinptiona, any 
? ~ ~ ? z o w  r.r:ce bet :.-en 57.5% aaC G% - . r . : ! ~ i d  have giver) the project s favorable 
:L :e i ~ f  reiurn. 

, 5 )  Ztiier cost -.--- ?st rnctus %,,ere hioh - a? we1_2_. Wqes far unskilled labor 
,a!~-rz i.'qer::tJksted 3t 73 :aii-:er than t1-.e 40 esr:-20s a day actually paid. Since 
i . ~ .  ?s reprcs:t.ted kt;.! 5:ei . r -~ t  p rc  jock ccsts, the project expenditures were much 
i.o.izr t.l:.+r: -recict@c! Ir? siz:t-ion, t h c  l a ~ d  n;: w h L ~ 3  :?.e pzoject was carried 
; L J ~  was ccnsidzred 6 i;ovri.~,sar~t ens,. This decision ~ r u d . o n k l y  increased the 
i;r.sncisl participation GF t!-- host coen t ry  bc: it xns nct a trua economic cost. 

BEST AVAILAOLE COPY 



( 4 )  In essessinq the economic vaisz of the project, the project paper 
relied exclusiveiy on estimates of i n c ~ _ q : ~ ~ r o t " i t s  from oqricult~. m s  is 
understandable to a degree, because profits are readily quantifiable and serve 
easily to "justify" a project. Given t h e  lack of information about current 
aqricultursl production, however, such profits were at best   guesst ti mete^,'^ often 
not reelistic. If thia evaluation had concentrated solely on the agricultural 
benefits and how close the project was t;o 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 
fiction1 used to gain obligations for a project which was thought to produce 
large levels of unquantifiable benefits. There is danger that in evaluation, 
e sense of misplaced concreteness will lead to a seriously misleading evaluation. 
The long-tern economic benefits of imprc~ving the country's resource base should 
be consirlered a3 well, even if they do rot substsntielly improve this short-term 
project's benefit-cost ratio. 

Fourth, the pro.ject paper exeggt2t&.ed t h e  number end tvpe o f  technical 
eesistnnce and personnel who could be2;lsiqned to the project. The project 
manager has other heavy responsibrlitiea in the Millistry of Rural Development. 
Two hydrologists were called for in t h e  original project paper to be assigned 
to the oroject; currently there is one, who is just beginning to work on this 
project, end he also has important responsibilities elsewhere. Meesuring and 
monitoring have been delayed for lack of  trained personnel; it was simply assumed 
in the project paper that such people Mure available, or that treininq for them 
was easily available. The same problem of lack of technical expertise exists in 
extension and planning. This is not e problem easily overcome. Short term con- 
sultants can help to some extent, and ere recommended at several places in the 
ave!uation, but a s  originally planned. t h e  project stretched the human resources 
available for project work beyond feasible limits. 



V .  TECENICAL ANALYSIS 

MEASURING DATA 

The evaluation team was hampered in its efforts to assess progress made 
on this project by the lack of technical date. While the number of structures 
(dikes, walls, ditches, e t c .  1 built were knmn, es well as overell construction 
costs, the following information was e:.ther very imprecise or not aveileble: 

-- a mep showing the location of  project construction. 

-- coats broken down by structure or structure type; by location: by 
benefitdunit; by cmstructian vs. maintenance c~sts. 

-- rainfall meesurements: intens~ty, amount, runoff, evaporation end 
trenspiretion retes. 

-- groundwater levels end amount ond qunli ty of water extracted. 
-- estimetes on chengee in soil erosion, moiature content and soil type. 
-- reliable estimates on the amount oi new partially irrigated land 

created by the pr~ject. 

-- reliable estimates on the amount of land imprgved by the project. 

There have been some efforts to obtain some of theae data. 

1) Mapping. 

The project called for aerial rapping o f  the project area. Geological 
maps made by the Portuguese at s scale of 1:25.OCC dere evailaSle, however, and 
adzquate to the project's needs, so th-s effort wss droyped. 3r.  Richard Pellek, 
the AID soil conservation expert, has xeken the prlnary role in having the maps 
enlarged to 1:10,000 in the United States. This cniargement is crucial for 
inventorying and deciding where and wh:c.t! soil conservation .nethods should be 
applied. Maps of three wetorsheds are now in process; ~fficials have n ~ t  yet 
located the appropriate map for Santo Cruz ~etershed. 

21  Water and Soil Heasures. 

Data on rainfall and runoff are presently being collected by Rui Silvs, who 
is the head of the AGRHYHET project in Cape Verde, as well as head of the agro- 
meteorolcgicel and hydrological departm~nt o f  the Center fcr Agrsrian Studies in 
Seo Jorge. Beginning in Ribeire Secn (site of e previous AID construction/ 
employment project) he he8 begun installing rain gauges ana flowmeters, develop- 
ing e system adequate for making water balance calculations. Ye plans to begin 
e similar measurement program in the Sno Higbel watershed, and possibly in the 
other watershed valleys of the projm:r, tiepending on whether he get the necensary 
support f r w  the project. He also has plans to beain erosion measurement. What 
is presently missing from this progrem is qroundwater neesurments. If them can 



be added to his progrem, in coordination with the natiorrel Ground Meter Service, 
the date base of the project will be uaatly improved. 

Dr. Pellek begen a systematic study of soil moisture in erees affected by 
project works, but due to the pressure a f  other project work, was farced to 
stop. He has also taken some soil sarnples for testing to the Center for 
Agrarian Studies at Sao Jorge, but has Paad great difficulty in getting them 
properly tested. 

3 )  Measuring the quantity end quality of new and irnproved land. 

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

Measuring the changes in land end water on land which used to be rainfed 
but i8 non irrigated for part of the yeer has not yet been undertaken. 

The project simply does not know-!!let the impact is of the construction 
works that heve been built. The implicutions for the project in not having 
undertaken sufficient data measurements are serious: 

-- There is no data base for deciding what technologies are most 
appropriate eince the impact af the structures cannot eccuretely 
be estimated. 

-- There is no way o f  quantifying the benefits of the structures without 
data on runoff, etc. The ecclriornic analysis of this ev~luation would 
be strengthened by including t h e s e  very important project benefits 
from decreased soil erosion ~ ~ n d  increased water retention in the 
benef it/cost ratio. Quite beyond this evaluation, in making allocation 
decisions for limited GOCV and 41D funds, a quantitative assessment of 
potentiel benefits would clearly be a useful input. 

-- The decisions os to xhet crops should be grown and how they should be 
cultivated is dependent on krlowing how much and what kind of land 
exfsts, how far from a structure one can expect en edequate weter 
supply, and so forth. Hence., t h e  agricultural benefits, as well as 
the soil erosion and water conservation benefits, become exceedingly 
difficult to predict. The R I J ~ H ~  Assistance Program's task is made 
more difficult as well, as t h e  cropping prectices extension agents 
should be teaching fermers w i l l  cleerly very depending on the land 
aveileble, and the soil end \deter conditions of the land. 

-- Finally, planning itself is dif'ficult. There is not the data base 
for deciding what succeeds and should be replicated, and what fails; 
what costs more or lesa, considering benefits; what inputs (seeds, 
fertilizers, etc. ) will be most. beneficial; whet training farmers 
need, end so forth. 



To improve the data base for thjs project, the following step8 should be 
undertaken: 

1) A hydrologist should be hired on a consultant Oasis to assist with the 
planning of water date collection. A t  present, there is aimply not the expertise 
available to the project to carry this ~tut. The W5M should fully support tne 
Center for Agrarian Studies and Rui Silve with equipment, supplies, and support. 

2) Measure groundwater levels end tihe amotint and quality of weter extracted; 
improve, expand, and coordinate rain and runoff dete meaeuremer.ts. These measures 
can best be undertaken using paired semples of treated and untreatad mini- 
watersheds, 80 that differences in crcpping patterns, protection methods, energy 
systems, etc., as well as erosion and writer can be compared. 

3) Improve the use of the aoil conservation technical assistance. Dekelop 
counterparts, so that Cepe Verdians er% trained in practical measurements. For 
this, the lines of authority and respocaibility between the U.S. soil conserva- 
tion expert end other perts of the progrem must be made cleer. There should be 
greeter emphasis on training at Sao Jorge in the field of measurement collection 
end analysis. 

Dr. Pellek's responsibilities should focus on planning and training. He 
should have the responsibility for truining up to twelve Cape Verdians in simple 
measuring and mapping techniques. Carrying out routine measuring should not 
require nore than a primary education. Coordination between his efforts at 
deta collection and analysis end the Center for Agrarian Studies should be a 
high priority, since this has been 9 source of conflict, particularly over the 
priority of soil analysis in the prcJec:t arce. His mappinq efforts ehould be 
supported by the MDR and integrated : ~ n t o  the planning of the project. 

PROGRESS 

The project paper set out several "verifiable indicators" of project 
success in terms of soil and wster conservat ion and the construction of project 
works. It called for e 300 percent increase in rater resources and sufficient 
darns, walls end ditches to support 2000 hectsrzo o f  r n i n f e d  farmland; the 
problems in eveluating progress tcwaras these goals has been uutlined above. 
Some of the goals were unrealistic: meny of t he  resulbs cannot at this time 
be measured. To the extent possible, t .his section ana lyzes  project progress 
in developing the physical and v e g e t a t i v e  soil and weter conservation meesures 
and their impact on soil, weter conser\/ation, and aqricultural productivity. 

Table 1 summarizes progress agaimt ~ r o j e c t  paper targets. I n  generai, 
goad progress has been made in the  ccnt3tructicn af  atrucfurss to impede weter 
runoff and soil erosion. A greater chrn;er of catchment dams and systerr,s have 
been buiit than targeted in the ariginol 2e3icn. C?;eck dams are being con- 
structed, as are contour wells. The F roject kau already zurpavsed the tergeted 
plsnting o f  perennial vegetation. 



Progress towards Soil and '!later Cor?servation Targets 

Method: 
Quentity Built 
ae of 3/1982 

Check dams 1500 424 

Catchment dams and systems 
(reservoirs, canals, etc. ) 3 

Groins.... ............... 1 5  0 

Wells (Improved end built) 0 10 

Contour weila ........... 133K 82.5 K 

Perennial vegetation.. ... IOU0 hectares 400-800 hectares 
of ccngo beans of congo beans 

and 68,000 trees. 

The actual effectiveness o f  the soil and water conservation measures are 
difficult to cmpute for this evaluation. The benefits have been discussed 
in qualitative terms; to a iimited degree they cen also be analyzed quantita- 
tively. 

Hany of the gains from soil conservation measures sccrue alcwly over 
time, and many of those gains are difficult to quantify. One of the besic 
objectives of the project was to s l c ~  down the runoff of rainfall eo as to 
increese recharge of thc graundwoter table and to decrease flooding which has 
been very destructive of valley bottom irrigsted lands in the past. 

In a watershed adjacent t o  the pro j2c t  arge (Ribeire Seca), the presence 
of newly installed flowneters and already comcieted connervation works makes 
it pcssible to make some orelirninarv estiaates of the effectiveness of dikes 
and ccntour walls. With total rainfall throuqh September 2, 1982 of 133 mm. 
( a ~ o u t  cne third 07 nomsl!, a total o f  3.6 m. ran off, accoraing to Rui Si?~e, 
a EfOR hydrolcgist with AG4HYMET i n  Cspe Verde. For the 28.2 sq. km. watershed, 
this eauels a volume of 6 f 

3.65 + 10 m . 
Using high end lcw estimates of runoff from Fernandopulle and BURGEAP 

studies* and comparing that with the actual runoff in the watershed, he esti- 
mates that from 1.15 to 1.77 million cubic meters svaporsted, transpirated or 
infiltrated. 

"Fernanaopulle has estimated 20 to 80% runoff, depending on catchment soils end 
rain intensity, and BURGZAP asvuned en average 50% runoff. See Peter F?eeman, 
Victor Green, et. o?. , CAPE YERDE: Assessment of the Agricultural Sector, 4ID/RA/ 
PSA Report, August, 1978, pp. 67 ,  69. 



Only a fraction of this amount would in f e c t  be recoverable, but it ia 
noteworthy that at a retz of 1 million cu. meters per 50 has. end a recovery 
rate of SO%, recoverable water would be sufficient to take 40 additional 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 viability gf irrigated agriculture in the watersheds, 
although the amount of recoverable water end its precise econonic value has 
yet to be determined. 

fiesearch i e  notfaveilebie on the eccnornic costs of the degradation of the 
environment which would occur in the absence of t h e  project, althouch the 7 to 
8 meters of coarse deposits one research teem found to have inundated a valley 
floor over the space o f  20 ycers tire mute testimony to the possibilities." 

The project paper correctly emphesized the importance of working upstream 
and on the side slopes, and, when possible, of usinq veqetalive methods of - 
erosion~control. Well-nlanned soil and dater conservation requires that upstream 
side-slopes be treated first for several reasocs. One, the greetesr erosion 
damage occurs on the unprotected valley side slcpes, which are steepest end 
laid bare by seasonal cropping and/or Fuel and forage harvesting. (Especially 
harmful are methoda ~hich harvest "roots and ail", thereby loosenina soil which 

< 

easily erodes.) Second, treatment of upstreem sideslopes reduces the sice of 
the works necessary downstream. Thlrd, end nost important, the soil on the 
velley side-slopes is potentially prcductive if it can be Saved. 

However, ot present the great majority of costs ~f wrks, (over 90% in 
Sea Miguel) have gone to torrent cofitrol dikes and water conservation in lower 
valleysr. Check dams downstreem filling witn sediment from erosion at a very 
fast rete demonstrates thia lack o f  enphesis. 

Increasing grounciweter, another project larzet, shor~ld also begin at the 
higher reaches of the wetorshed where veqetative cuver can slow the heaviest 
rains. In this project, vegetative cover has not been given egough considere- 
tion. An example of propcr emphasis can be Found in Ribeire Seca where upstream 
vegetation hes been prmoted for nany yeers: amezingly low runoff retss were seen 
in the first year after meesusements 3egan. Haking very  rough assumpticns, per- 
haps between 40 and 63,CCO cubic meters per square kilcmeter of drainage area 
had been saved from runoff to the ses. 

THE IMPACT OF PROJECT TECHNOLflGIES ON TliE ENVIRONMEXT 

1. Perennial veqetatio~. in t h i s  project, congo beans and trees are used 
in soil conservation. Perennials help stop erosion, through their root system 
end through reduction nf impact which watsr drops havs on soil, and slowing water 
flow due to gresoes and humls on ground. The humus also helps to "build" more 
fertile soil: many perennials arc nitrogen f i x i n g  which Fnproves soil. Improved - 
infiltration can also occur bit nay not  he so in the case af th2 very permeebls 
Cape kerdeen soils. Most perennials do use ?ore water annuu!iy than most see- 
sonal; in total water Salence equations this %st he considered. 

*See Freeman, p. 66. 



Perennial vegetation is the only feasible method of soil and neter conser- 
vation possible on many of the steepest sloping lands. On lands which are too 
dry to support other crops perennials ifi associatiotl with other land shaping 
methods are often the most feasible. Most importantly perenniel veqetation is 
the basis of almost all soil and wate r  conservation methods. It is the most 
preferred solution considered, because i t  is the least disruptive, usually the 
leest expensive, requires the least maintenance, and most of the time not only 
protects, but el90 produces (e.3. beans, wood, fruits, lumber, forage ... etc.). 

A t  the present time, too smell s parcentaqe o f  funds are expended towerd 
the promtion and olantinq of perennials. This is true partly because of the 
project's design es a construction-oriented employment project. 4 proper 
balance'between vegetative and physical construction needs to be done within 
the frl~nework of developing a general project plan, 

2. Contour ditches. These ditches dug along contour lines on hillside 
shorten the unrestricted flow o f  water overland thereby slowing runoff, re- 
ducing erosion and gullying, and increasing infiltration and ground moisture 
in the vicinity of the ditch. They perform well on mild slopes for forestry 
type planting end mey be nuch more uaeCul in closer spacings snd smell sizes, 
and in conjunction with plants and/or contcur walls. 

The project has hardly used contour ditches a t  ell because of the pro- 
blems esaociated with them. Heavy maintenance is required because of damage 
occurring Prom enimal end hunan trampling a ~ d  during heavy rains when their 
uncompected embenkment ape over-topped. 8 u t  due to their low coat end poten- 
tial benefit and bue to the ninimfil emutint research done on them to date they 
still ualify as a viable experimental clenent in 8 watershed asnagement plan. 

D;. Sam Kunkle, formerly head of the Forestry Sup~ort Program, Science 
and Technology, at A.I.D., e:gues that  ditches, dug at prcper intervals, hold 
6s much water as do terrsces, a r e  no nore likely t o  break and thet furthet- 
more, aaintenence may be en squally imaortnnt consideration far contour walls. 
The "downside risk" of ~ s l l s  ~ollaspsi~ig, croating gul lys  o f  flood water may 
in fact be more potentially dameging f o  the environvent than the breakdown of 
contour ditches, which are snalier, os3eciolly if the ditches are used in con- 
junction with erosion-controilinq vegetation. 

In the original projact 7aper it was ~s~urned that ditches would be con- 
structed by farmers, a t  no cost to the ? ra j ec t .  This was clearly not real- 
istic:. 

3. Contour ra&. Ths next  hiper level o f  structural means of side- 
slope control is contour-walla. Y h s y  Function es 60 contour ditches, but may 
have fewer maintenance problems due to their rock masonry. They are expensive 
from a farm investment po in t  of vi*, and it seems unlikely that farmers can 
afford to  build them themselves (which is not the cose with ditches). Still, 
they are the proven method of side-slope stabilization in this project. If 
an upstream-downstream approach had been used Dne would therefore expect to 
see a large amount of effort go into *:heir canstr~ction. For e stabilized 



watershed one w o ~ i d  expect  a s l q n i f i c o i ~ t  %nzurit 3 2  tl?u t rltd 5i~Cqet for the 
s t a b i l i z a t i o n  of t h e  watershed would be spen t  f o r  p lan ted  o r  p h y s i c a l l y  s t a b i -  
l i z e d  s ides lopes .  For the Sao Miguei detsrshed Less than 5% of the l s b o r  
budget has  been spen t  thusly. The 2G00 h a  target w ~ s  not  based upon any ana- 
lysis of requ i red  h e c t a r e s  but r a t h e r  on wnat was beriaved ocrlizveeble. But 
t h i s  nlsnber o f  h e c t a r e s  is not an uvrensonable  umber t o  t a r g e t .  A t  t h i s  
po in t  i n  time fewer check  dams end more hectszes of  contour welis p l a n t i n g 9  
would have been expected. 

P r o j e c t  and Minis t ry  of Rurol Oevelupnent ofFicisls wers v i r t u a l l y  un- 
animous i n  p r e f e r ~ i n g  contour  rock walls over contour d i t c h e s .  The rock w e l l s  
were seen 8s more permanent, r e q u i r i n g  w c h  less maintenance then d i t c h e s .  Be- 
cause s a i l s  a r e  not compected, t h e ~ e  is i zo?  that  ditching s i m p l y  w i l l  no t  s t a n d  
up uncer t h e  t o r r e n t i a l  r a i n s .  Aithcugh contour d i t c h e s  cannot be used i n  a l l  
c i rcumstences ,  i n  many cases they p r c s e n t  an alterretiye t o  rock w e l l s .  

To' g e t  a sense  o f  the c o s t s  J? tl-ts technoioqies ,  tne contour  wells ( a r r e t o s )  
r e r e  snelyzed,  to  see under what c o n d i t ~ o n a  they niche  be ecnnornicel, and then  
contour  d i t c h i n g  wae antiiyzed a s  e possible ( l ~ n d e r  sme condi t i c n s )  a l t e r n a t i v e .  

First, t h e  w a l l s  af fec t  a g r i c u l t u r a l  p r a d u c t i v i  ty.  Based on d a t a  c o l l e c t e d  
by Dr.. Richard Pe l l ek  end t h e  eva lua t ion  team, corn y i e l d s  were h igher  on e i t h e r  
s i d e  of the wel l s ,  which had servzd t o  spread and slow down water. The in -  
c r e a s e s  were on t h e  o r d e r  or' 5%. An e a r l i e r  study had found i r lcreases  of 49%. 
(The ef Fec t s  a r e  highly  dependznt on yaer ly  r n i n f a i l ,  i t  is thought.)  The 
d i r e c t  a f f e c t s  on a g r i c u l t w s l  p rgducr iv i ty  a r e  thought t o  be concen t ra ted  on 
an a r e a  of from 1 t o  2.5 meters an cech side of n wall. i f  t h i s  is s o ,  each 
kilomet,er of well  a f f e c t s  o t  most 5 !7;?.-t3reu. !f planted ir! t h e  t r a d i t i o n a l  
corn and beens (which W ~ S  t h e  csse i n  t h e  samples), 3nd i f  t h e  maximum y i e l d  
increase of 492 wers experienced y e a r l y  f o r  2C years ,  t h e  benef i t - cos t  r a t i o  
w o u l d . s t i l l  be a very low .12 ( i f  I s b n ?  is costcd a t  its wage). The i m p l i c a t i o n  
of the a n a l y s i s  i s  that, shadow-~ricc!l  1iiCcr and ot?,er benefi ts  hosides a g r i c u l -  
t u r a l  p r o d u c t i v i t y  nust be c3nsid~rcd ko j u s t i f y  the s t r u z t u r e a ,  economically.  

The w a l l s  do indeed Dying o t h e r  i-;er?efits. They =],ow down water runof f ,  re- 
duce ,qo i?  erosicn, end spread xatzr* in  a t t e n p t  w t - s  msde t o  c o n s t r u c t  a small 
conr~y te r  madel t o  determine the k y r e f  n? ass:;motions whlch would have t o  be made 
t o  xake t h e  s t r u c t u r e s  pey ,  u s i n g  ?u;ly.-priced l abor .  ;he a n a l y s i s  i n d i c a t e d  
t h a t  if eech  ell were t o  afFcct  an sree of 5CG meters  down f r o m  i t  < i . e . ,  50 
hectares p e r  kiiameter) and if s o i l  loeses o f  cbaut  3.5% per  year over a 20 year 
p r o j e c t  were preventecf, ther! t h e  w t i l i n  l .+~u?d be a breakeven proposit j .cn.  'Fheae 
are qxceedinglj, genzrous ass!.fmptions. :f Isbor  wore shedow-priced a t  50% of 
its ?age, then e v m  a 1% prevented aoli Ice= each yea r  would make contour  
w e l l s  pay. 

An etternpt was made to campfire the costa 2nd benefits o f  contour  w e l l s  and 
. . 

contour di tches .  Basisaliy, the ques~-cn Is wnetber l a b o r  is nore  p rcduc t ive iy  
s p e n t f n  %el1 or d i t z h  constructdcn.  Cat3  wern ob to incd  Dn t h e  costs o f  con- . . 
toured w a l l s  ?ram t h e  p r a j e c t  p z p a r ;  ~ Y L G  on ditches ?rm kork done by Utah 
S t a t e  CIC a t  t h e  f s r r e r ' a l  p r o j e c t  sit?.  3acause t h e  d i t c n i n g  c 0 9 t s  ~ e m e d  



g r e a t l y  unders ta ted.  and oeceuse they d i d  not include a d m i n i s t r a t i o n  c o s t s ,  
they were m u l t i p l i e d  by a f a c t o r  of ten .  I t  was ~ s s u m e d  t h a t  n a l i s  r equ i red  
no maintenance. but t h a t  d i t c h e s  requ i red  25% r e p a i r  per year .  The c s p i t a l -  
i n t e n s i t y  r a t e s  of t h e  two should be s i m i l a r ,  so  the i s s u e  is one o f  conser-  
v ing labor:  a change i n  t k e  assbmea wage wouid meke l i t t l e  i f  any d i f f e r e n c e .  
i t  was assmed t h s t  d i t c h e s  w o ~ ~ l d  have t o  be placza  1 meter a p a r t  t o  be 
e f f e c t i v e  (o therwise  water velocit,y dould increese end !eed t o  weshoutj: w a l l s  
were assumed t o  be placed 10 meters e p e r t .  

, Surpr i s ing ly  t h e  a n a l y s i s  ind ica ted  t h a t  the discounted c o s t s  of w a l l s  
a r e ,  i n  e 2C year  p r o j e c t  a t  a 15% r a t e  c f  discount ,  approximately twice  those  
of  c ~ v t o u r  d i t chea .  (See Appendix C,  Tables 1-9.) 

I n  t h e  i a r r a f s l  p r o j e c t ,  t h r e e  years o f  study reveeled no d i t c h  breakdown, 
ev tn  3n a l c p e s  of 25-302. ( I t  is important t o  no t2  t h a t  T a r r a f e l  has  l e s s  
r a i n f a l l  then t h e  p r o j e c t  a r e a ,  and t h a t  t h e  r e s u l t s  a r e  no t  d i r e c t l y  t r ans -  
f e r a b l e . )  One would n e v e r t h e l e s s  be Tarced t o  conclude t h a t  contour  d i t c h e s  
have overwhelninq ccst ecvantaaes, t h a t  t r i a l s  should be conducted i n  t h e i r  
use, and that  the  p r o j e c t  ouoht t o  cons ider  the ccm!it ions of  s lope ,  s a  
compec t~a? ,  convexitv/concnvity of l and .  etc., under which d i t c b i n q  n i q n t  
be a feasible a! t e r n e t  i ~ ~ e .  

4. Check dams. Check dams s r e  one of t h e  best methods of a t t a i n i n g  
g u l l y  and/or channel s t a b i l i z a t i o n  qnd t o r r e n t  c o n t r o l .  They e l s o  inc rease  
i n f i l t l ~ a t i o n  and soi l - inois ture  c c n t e n t ,  r ~ d u c o  run-off end may recharge 
e q t i i f s r s -  They can be very small, e s s e r ~ t L a l l y  a modi f i ca t ion  of  a contour  
n a i l  i n t o  a check dam, f o r  s t e b i l i z a t i o n  o f  a gully ~ h i c h  is farming on. a 
side-slope.  They can be very lergs -- v e r i t a b l e  3ngineer ing Fea t s  on l a r g e  
s t t eams  -- 6s i n  Reheira Seca. Tksy c o l l e c t  sediment behind them 8s does any 
dam.and once f i l l e d  arc s t i l l  u s e f . ~ l  a 3  tbey h a v e  roducra t h e  e f f e c t i v e  s l o p e  
of  ..the stzesm bed t h e r e f o r s  rsducing weter vel .ocity and s o i l  e ros ion .  The 
sediment which is trapped csn becme u s e f u l  cropland o r  i t  can be very poor 
f o r  crcpz.  7h3e5h v e r t i f i c a t i o n  thro:!gh dernsr.stretisn is requ i red ,  t h e  
engineer ing evelcatoa believes t h a t  thc q u a l i t y  cf sediment i o c r e e s e e  8.a 
its q u a n t i t y  decrec3es  w i t h  t h e  u p s t r z m  treatrnel-kv i n  a s o i l  conserva t ion  
program. Th* is. the u c s t r e a m / d o ~ c r e a n  aap,rooch, e s p e c i a l l y  u s i n q  
veqe ta t ion .  a l so  has  s beneficial  ,?ffect unon =he ~ u a l i t y  o f  soil r e t a i n e d  
behind  check dams o r  cacchncn: d a m .  I n  fort  sediment i n  c e n e r a l  is en- 
r iched.  

Tbe number of d a m  c o n s t r ~ c t e a  ser?ms 3:nall but t h e  volume a f  cub ic  ineters 
cons t ruc ted  is aiready 78.6% o f  the t a t s 1  a f t ? r  lcss than h n i f  t h a  p r o j e c t  
funds a r e  used. Also in 5ao Yigucl. ss:er iGB 5:' tot81 funds f o r  !zonst ruct ion 
were uscd on d f k e s .  



5 .  --.-- Catchment dams. Cetchment dams are  simply impermeable dams with wells 
e x t e n d i n g  down t o  bedrack and a system For tspping the groundwater t rapped 
behind them. The groundwater recharge produced by t h e  e n t i r e  system upstream 
is tapped through t h e  use o f  these catchment dams. 

Because o f  t h e  obvious tina q u i w  benefits they provide ,  t h e s e  dama,have 
been c c n s t r u c t e d  more qu ick iy  t ~ s n  original;;{ ?Lamed and more have Dem con- 
s t r u c t e d  then  placned. This is l o q r c a i  and v i l ?  ~ ~ ~ d c u b t e d l y  c o n t i n u e  as more 
v i e b l e  a r e a s  f o r  s ~ c h  s t z u c t r ~ r e s  a r c  zreaterj cue to the system upstream. 

6 .  Groins. Groins have not  ;?en c o n s c r u ~ t e d  aa called f c r  i n  t h e  p r o j e c t  
paper ,  nor hove long ?ow d i k e s  a t  tnz lower en:j o f  the watersheds  f o r  lock o f  
the heavy equipment. 

'P 

. T h i s  is good, because thes? a r s  t h e  l a s t  alamenrs t o  be c o n s t r u c t e d  in an 
upst'ream/downatreem approach. New equipment opt ions  should be explored;  impro- 
v i s e d  d r a g l i n e s  and b u l l d o z e r  excavation ars p a s s i b i l i t i e s .  I n  the meantime, 
t h e  watersheds  a r e  be ing  t~eated bpstreom and therefore the oedimenks t h a t  w i l l  
e v e n t u a l l y  be trapped m y  be o i  h i g n e r  quslity soil. 

, .A 

7. Wells. Well3 have been improved and const~ucted under the p r o j e c t ,  
e l thcugh  n o t  c a l l e d  f o r  i n  t h e  projec t ;  pacer. T h i s  a c t i v i t y  is a consequence 
of t r a p p i n g  w a t e r  f o r  agriculturvl prlrFcst.s: t a m e r s  and t h e i r  f a m i l i e s  s t r o n g l y  
support wei! construction a s  p s r t  o f  t h s  overa l l  construction. (Sse the discus- 
a i o n . o f  s o c i o l  impact of the pro jec t . )  s v e n  the 2eaand fsr domestic water 
s o u r c e s ,  t h e  p r o j e c t - s h o u l d  .:onsider ir .cor?oratizg wells more fully into its - 
ccnst r u c t i o n  plans .  

8. Fiat t e r r a c e s .  The terrace !;once?< o f  cras icn  c o n t r o l  is based upon 
reducing t h e  ef fec t ive  s i ~ p e  of hillsirjes. This  slows r u ~ o f f  snd increeses 
i n f i l t r a t i o n ,  which, in turn incruasua sail :fioisture, redtices z r o s i o n  and 
p o s s i b l y  r e c h a r g e s  ac;uifers .  T ~ P  t e~ r scc s  czn t a k e  !nsny forns frcm t h e  most 
commonly rsco~nized r'lzi- t e r ~ s c e s  t.7 coi;tc:;y piswing. Flat terraces have only  
be3n constructed by this p r o j e c ~  i n  a ??w r e l n t i v e i y  l e r q e  end less s t e e p  a r e a s  

.. - where f u l l - s c a i e  v e g e t a t i c n  was >cgjra:e. dcaeu=r, fa1mz7s seem t o  stair-etep 
sven  very  s t e e p  ra.infzd sicc.2~ si?!, Fiat t r ~ i . 5 ~ ~ ~ .  The rFak o f  l a n d s l i d e s  due 

> .  t i f l a t  terraces iccreases 51522, fzs da,>s, cne ogst,. Nonefheless, auch 
stair-stepping s h n c l a  be z a n s i d ~ r c : ~ j  f o r  t h z  :~;;p~rimcntei ?sired watersheds t o  . . determine  t h e i r  s f f e c t i v e n e s s  i n  L::c~~:ssLng sail noisrure. To date, t h e  p r c j e c t  
he4 s p e n t  little e f f o r t  a x p e r i r n e n t i ~ g  x i t h  c r  cos t ing  o u t  flst t e r r a c i n g  as  8 
technology.  I t  has conccnt:etsd twa c?her t)pes o f  t e r r a c i n g ,  con tour  
ditches and contoti: wal.13. 



THE IWfiCT OF STRUCTURES ON AGRICULTURE 

I. .- Dikes.  C i r e c t  e f f e c t s  of d i k e s  on a g r i c u l t u r a l  prcduct ion v e r y  from 
site t a  s i t e  depending on geology and topcgraphy of an a r e a ,  age of t h e  d ike ,  
end proximity of o t h e r  con3ervet ion str:rct,ures. I n  R i b e i r e  Seca a cons iderab le  
a r e a  of arable land has been reclaimed behind d i k e s  end is  being e x p l o i t e d  i n  s 
v a r i e t y  o f  nixed cropping systems: c a r d b e e n  e s s o c i a t l o n  dur iny the r a i n y  season; 
recess ion  a q r i c u l t u r e  involving sweec pota toes ,  squash,  acd other  vege tab ies  on 
res idue?  mols ture  from November t o  March: tsmporary and psrrnenent i r r i g a t e d  areas. 
Much of t h i s  l s n d  has  e t ~ i g h  percentage af c iey  ( a t  least  for the p r e s e n t )  and 
therefpre gcod f e r t i l i t y  end moisture-hofdiny c a p t i c i t y .  i n  5eo Higuel,  howevsr, 
due t a . the  s t g e ~  and narrow n a t u r e  c? a rea s  where d i k e s  have keen canatnizted, 
s n  es t imeted  t c t a l  3f only  3.5 he o f  a rab l e  l and  has been reclaimed behind 32 
dikee. Moreover, s o i l s  trapped behind these dikes teqd  t o  be sandy and s i l t y ,  
have a reduced n o i s t u r e h o l d i n 5  capac i ty  in r e l a t i o n  t o  heas t i e r  s o i l s ,  and thus 
e r e  g e n e r s l l y  not a s  f svorab le  f o r  r s c ~ s o i o n  a q r r c u l t u r e  Kibeias  Ssca. 
Therefore,  o ~ l v  a smal l  t o t a l  i n c r e a s e  i n  product ion is e. d behind the Sao 
Mique?'.dikes Sased on t h e  r a i n f e d  crops wnich hsve been pic. . J there. 

A methodology to  measure d i f f e r e n c e s  i n  product ian between land behind 
d i k e s  end l and  unefcected by d i k e s  has been developed hy the  US4!D/PASA s ~ i i  
conaervet ion adv i sor .  Two s a a p l e s  of t e n  corn p l a n t s  oech were harvested frm 
6 10 TI. x 20 m. p l o t  behind the dike and in a similar area near  t h e  d i k e  but  
beyond its in f luence .  ,Green f i e l d  weights and oven-dry weights a r e  meesured 
f o r  e e r s  (cobs and g r a i n )  end t o t a l  p l a n t  biomass. Populat ion densities of 
each a r e a  are est imated snd product ion per  hec t&re  ~ a l c u l s t e d .  Data  from f o u r  
sites (Appendix A )  show ??,at corn production behind d i k e s  is 3 i g n i f i c s n t l y  
h i g h e r - t h a n  i n  ad jo in icq  control areaa .  However, i t  i s  d i f f i ~ u l t  t o  say ? i r ~ w  
such o f  the i n c r e s s e  is .due t o  the d i k i n g  a c t i o n  and ho# :nuch t o  topographic 
d i f f e r e n c e s  Set\veen dike  and c o n t r o l  areas. it  does seem &?parent ,  though, 
t h a t - i n c r e a s e d  s o i l  mois ture  and rnisroci imet lc  c o n d i t i o n s  ( p r o t e c t i o n  f r m  
winds,. higher  humidity) in these water drainages behind d i k e s  r e s u l t  ir. favor- 
a b l e  sits3 f o r  t r e e  p lan t ing .  Oaep roots and t h e  p e m e n m t  n a t s r e  of  trees put 
them i n  a much S e t t e r  p c v i t i o n  than ennuel crops t o  rake advantage o f  inc reased  
soil moisture .  i r l i i t  t r p e s  an-l/or multipurpose t r e s s  3uch r;s tamarind d ~ o u l d  
be given h i g h  p r i c r i t y  i n  the u t i l i z a t i o n  g f  these new arsss. I f  the trees 
are planted along the edger of this l s n d  they w i l l  be p r o t s c t e d  f rm p e r i c d i c  
t a r r e n t s  and will l e a v e  rpsce f n r  cant.lnued c i l l t i v a t i c n  of  o t h e r  crops. 

2. C~tchntent  Dams/%ells/I r r i c s t i ~ n  Systerns. S t i u c t u r e s  i n  t h i s  ca tegory  
have, had the largest Cirect impact on e g r i c u l t u r e ,  and ere the source OF m s t  
of the e c c n m i c  b e n e f i t s  o f  t>e proJect. Incresaed water a v a i l a b i l i t y  has 
s l l o n a d  inc reased  product ion on a l reedy  existing temporery i r r i g n t e d  areas, end 
resulted i n  35 ha.  ~f new l and  b e i q  brought i n t o  i r r i y o t s d  cropping.  The long- 
term b e n e f i t s  o f  thsso deve2apmznt3 w i l l  depend on 3 nuiibe? o f  f a c t o r s ,  inc lud ing  
(a; C?f?cient nensgement a? t h e  x z t ~ r  r e s ~ u r c e .  This requires regular monitoring 
of gmundwo!: l e v e l 3  end the qu~ntity and q u a i i t y  of water  d e l i v e r e d ,  e s t a b l i s h e d  
p o l i c i a s  f u r  ..dt=r d i s t ~ i b u t l g n ,  and introdcction o f  z f f i c l e n t  methoda f o r  co- 
se rv ing  water f r o 3  i t s  source  t o  end zse an t h e  crop. (9) maintenance end 
p r o t e c t  ion  o f  the syntms. This inc!rud5s e s t a b l i a b i e n t  of m3gular insp6ction 
and msin tmence  prcsedures ,  as well 139 such  p reven t ive  measures as s t n b i l i z a t f o n  
of aiopes along .dhich i r r f g ~ t i o n  p ipes  a re  l a i d  ( a  l a n d s l i d e  has alrsady knocked 
Out 8 , s e c t i c n  o f  p i p e  i n  t h e  Flamencos system) and protective w a l l s  as neceaoely 
d o n g  the borders  5f i r r i g a t s d  p3rirneters. ( c )  r a t e  o f  adopt ion of i;nl;-oved 
f e n n i c . q  techniql!es and higher vaLus c r n s .  ( [ h i s  i.s di sc ! .~ s sod  in 2nore d e t a i l  
i n  S e c t i o n  11.2.) 
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3. Contour Walls. Contour n o l l s  appear to nave a positive Ln~act on agri- 
culturei production. 8 y  their action in slowing runoff ,  increasing infiltretion, 
and decreasing evaporation, more soil moisture becmes evailable for crcp use 
in the vicinity of the walls. If camplsmented by other methods, especially sme 
degree of permanent vegetative cover, they can oiey an inportant anti-erosion 
role end thus help maintain the productive capecity of the soil. According to 
interviews with M)R technicians and wlth farmers, t h e  letter's attitudes toward 
ccnstruction of contwr walls on their i end  have changed consiasrebly since the 
works progrem beqen In 1975. Yhereea there was initially s x e p t i c i s n  and resist- 
ance to the idea, after seeing the results for themselves, famers  now request 
that their land be aeiected far improvement with  cantcur wslle. 

What is ntill uncertain is the quantitative value o f  t h e  influence of the 
walls.. '-The amount of rainfall received In a particultir year plays a crucial role 
in determining whetkzr wells result i n  significant production increeses or not. 
For example, in the ralstively favorable rainy season o f  1980, HGR comparisons 
of corn..yielcfs in adjacent areas with and without contour we113 shwed an average 
increask of 49 per cent on the treated land (Goncslves, 1981;. In 1982, however, 
after ?:very poor rsiny ceuson, th.3 e f f e c t  ranged Fran nil to smell. Preliminary 
observations indicete thet increased soil moisture this yser is limited ts a 
narrar:,band on either side of the wall. The srca of this band represent3 perhaps 
25% of the total treated zone. The height of corn plants in this oand was about 
20 per-cent grester then in control areas, wherms plent height nidway between 
walls wes equal to thet of the cofitrcls. Thus, production increases over the 
total area are estimated a t  23% incrreae x 25% ~f the area = 5% incaeese with 
contour walls, a very modest effect. i7h;s estimate is based on the assumption 
that plant height is roughly correlated to yield at. grain snd Biomass.) Results 
of sampie harvests in the  same orzes corroborate t b e  conclusion that contour 
walls ere of little value In incressing prcduction i n  low aainfall yeers. 

Given the high cost o f  c o i l i o ~ ~ r  wslis: the qgestion that  arises is, can 
their efFecttveness in terms o f  sgricgltural prcduction be incraased? One 
way of doinq this is to select es cogxtrucb,ion sites only t5use areas where 
aqricuiturol p o t e n t i a l  {zons.i~erinq&aoe, 9 ~ i l  :woe, miczoc~imatic conditions, 
etc. '1. is hiah en~uqh t c  taka f u l l  st'vancsqe of "L9 im~rovenents.  i!! ~o~*-cos~ 
proposal crhich hr;s been sxpounded 5y :-!QE-p-.rsoi:nsl is t o  saw stri~s of Conq~ 
beens alcnqside the walls as wel; s3 a t  ccntrur iaveiv kctween kkem. This 
is a w ~ r t h v  pro~osal which aho~~fd he :*dapteo et mce. I n  sress where wall 
construction is a1:ssdy ccn~leted, Pit?;:: ?x->?nsirn seen t s  ,~i:l play  a major 
port in-persuading f a r ~ e r s  to underEske such a pien. In considering new are63 
for ua.1.19, H D R  codd set tha condil,ion f a -  f z m e r s  that :allowing constructicn, 
a certain minimum amount of pernenznt vegststive cover be esteblished. Not m.1~ 
would.this serve the teccnical zbjectivcs of eroeien controi and increased f0cd 
production (in most years), but it :vzuld e l so  i n v o l v e  ferner participation and 
help instill the idea t h a t  fcrming ;ractices ~ i r ~  i n t i ~ s t e i y  Ir\.v:~lved in the 
overeii soil end dater consorvaticn ? r q r n m .  Xoie t h ~ t  this pro~osal dces not 
aim to- repi;ac,o tke trscjitiz2ni copn;besrt croppirq oa t t z r r l  ( w n i c i ~  w c d d  certainly 
meet i i . k h  considersble j-ssis:~nce), bat. r?ther t o  complement it in border atrips. 
Congo been is seen t h e  grirr,~ry ~ p ~ c i e s  for t h i s  "gernanent" W?qctation in 
conjuncticn with wal ls ,  but .lo~-grc~~.t;~g firewccd species could 8130 be cen- 
sidersd in certein situations. 



Vf. AGRICULVUHAL ANALYSIS 

The ultimatz goal o f  this prcject is tc  assist smell-scale farmers increese 
the agricultural procuctivity of their lands, SO that they can make a living 
from their Farming efforts. The project uses three distinct approaches which, 
integrated, should pramote this goal.  First, it ettempts to increese the aupply 
o f  water end improve water use. Second, it attempts to increese and improve the 
land itself. Third, i t  ettmpts to improve famarst skills, knowledge. and capa- 
bilities t a  take full advantag2 o f  an improved revourcs base. The success of the 
agricgltural conponent of chis project hence depends on the succe~s o f  each 
cmponent of attack p l ~ s  the institutional integration of all three ccmpo~ents~ 

The project paper spelled out very specific changes in cropping patterns 
which were to occur by the end of  the project. aelow is a summary o f  prsqresa 
os me~sured by these original indicetcrs: 

Tabla 2 

Plantina of New Crobs 

On newly irrigated land below the 
cstchinent dema: 51; riew hectaras qf 
baoanas. 15 new hectares o f  cabbage, 
14 new nectarcs of carrats, 38 new 
hectares ~f tomatoes. 

Cc improved isnd abcve the check dams 
(land irrigated oarr of the year): 
100 cew hectares o f  Icish poratoes, 
6C new hectares of  onions, 65 new 
hectares 3f sweet potstoes. 

Performance 

Neither on newly irrigated 
land nor cn improved land 
has significant progr2ss 
been made towards these 
indicators. Some casaava, 
~ u g a r  cane, Sfinana and 
awect potato planting is 
evident. 

3 .  g t i l i z s f : i ~ n  a f  lettuce, peppers, %elens, 3. No extension other then 
S C C ~ Y ~ ,  turnioa, pacsyas, and cauli??08xcr Congo beans, Irish potatoes 
in &I-.< ,I - ~ ) P W  cropping pttsrns. snd tree seedlinqs has Qeen 

ott~mpted. 

4. The use or' plants ~ r x h  ss acacia, prosopi3, 4. Approxiinately 53,000 trees 
~tripiex. eucslip9s and Perkensocia Tor have baen planted as ground -. 
r~iewsod, covec, horse, and windbreeks. cover (estimating 400 per 

hectare, 162.4 hectares 
covered. 

5. It was assumed that an A-ainfed lands 5. Planting of  traditional 
v i th  w!- i iy  prztected 3loaes : f ran  crogs hes indeed eontimed. 
contoa?r .ma113 z r  dttchssj t h a t  t r ad i -  
ticna: planting of earn and beans would 
.=cnt:r.uo. 

6. On hectjros gf 535 9 

?ermaj:eni cover s? dn$ola keens. 
5 .  An estimated la6.S hectare8 

5sve been plnnted,  ristly 
on the worst alcoes. 



I n  b r i e f ,  there has  been l i t t le  s h i f t  i n t o  more p r o f i t a b l e  c rops  i n  newly 
i r r i g a t e d  arees. In improved r a in f ed  arees, on t h e  n the r  hand, more p rogress  
has been made than expected. More Angola beans have been p lan ted  a s  ground- 
cover,  and i n  edd i t i cn ,  68,000 seed l i ngs  planted as e f u r t h e r  measure t o  
inpede erosion.  

The pro jec t  paper c e l l e d  f o r  t he  fol lcwing improvements i n  crop yie lds:  
. 
. . 

Tsbie  3 
. . 

Pro.jected Increases  i n  Crnp Yields 

On i r r i q a t e d  lands  

Banenas 
Cabbage 
Car ro t s  
Onians 
Po ta toes ,  I r i s h  
Potatoes ,  Sweet 
Tcmatoes 

On r a in f ed  lands  

Angola Beans 
Beens (undersown) 
Corn 

FROM: 
met r ic  t nns/hectare 

TO : 
metr ic  tons /hec ta re  

O n  i r r i g a t e d  land no measured change i n  croppicg p a t t e r n s  has occurred,  
nor en) measured i nc r ea se  i n  aq r i cu : t i~ r s l  p roduc t iv i ty .  None of t h e  i n p u t s  
c a l l e d  f o r  i n  t h e  p ro j ec t  paper--snd s ~ e c i f i e e i i y ,  t h e  use3 of f e r t i l i z e r s - -  
have been used. ( F i e l d  trials using f e r t i l i z e r  are nok underday.) 

The p ro j ec t  paper assumed t h e t  improved seeds and f e r t i l i z e r s  would be 
imported end app l ied  t o  newiy i r r i g a t e d  lands .  T h i s  has not  occurred.  First, 
t h e r e  is st i l l  very  l i t t l e  new, permenently i r r i g a t e d ,  land. In add i t i on ,  
u n t i l  r ecen t ly  t h e r e  was no extension service o r  i n s t i t u t i o n  ceuable o f  educa- 
t i n g  farmers as t o  the proper  use of f e r t i l i z e r s  and seed. 

Ab presen t ,  t h e  Rural  Assis tance Proqram has undertaken f e r t i l i t y  trisls 
using f e r t i l i z e r  on sweet po ta togs  snd cassava t o  determine t he  optimum l e v e l  
of f e r t i l i z e r  f o r  eropo. In  t h e  next i r r i g a t e d  season, these t r i a l s  should 
cont inue,  and t h e  r e s u l t s  put t o  t he  test cn some farms. A Swiss vege tab le  
s p e c i a l i s t  has  been working i n  Cape 'derde f o r  Four years  and nrakes zecommenda- 
t i o n a  t o  t h e  GOCV on what seeds  t o  import ,  so  t h e r e  is a l ready  i n  p l ace  good 
b a s i c  i n f o m e t i o n  on v a r i e t i e s  and c u l t u r e 1  p r a c t i c e s  of i m ~ r c v e d  seed. Vege- 
t a b l e  seed d i s t r i b u t i o n  should cont inue as the exteneion s e r v i c e  develops  t h e  
capac i ty  t o  t r a i n  farmers  app rop r i a t e ly  i n  t h e i r  use.  

On r a in f ed  land improved by contour  wa l l s ,  t h e r s  has been en i n c r ea se  
i n  p rbduc t i v i t y  of t r a d i t i o n a l  crops. Date is ~ r e l i n i n a r y ,  but the i n c r ea se  
i n  corn y i e l d s  he r  apparen t ly  ranged frcm 5 Lo 33 2ercant .  



As mentioned i n  t h e  critique o f  t h e  o r i g i n a l  p ro j ec t  proposal,  many of 
t he se  s h i f t s  i n  crcpping p a t t e r n s  could not r e a l i s t i c a l l y  be expected t o  occur 
u n t i l  a f t e r  t he  development of en extension ~ e r v i c e  and experimental  app l ied  
research  t o  determine the  most p r o f i t a b l e  and r e l i a b l e  crcpping pe t t e rn s .  
Therefore,  t h e  f a c t  t h a t  major changes have not ye t  taken p lace  is  not  a f a i l -  
u r e  i n  Lhe a g r i c u l t u r a l  s e c t o r ,  but  is a l o g i c a l  condi t ion ,  given t he  lead t ime 
nEcessary t o  develop t h e  t e c h n d o g i c a l  research and i n s t i t u t i o n e l  c a p a c i t i e s  
t h a t  precede planned e g r i c u l t u r a l  change. 

CROP PRACTICES O N  IRRIGATED AND AAINFED LAND 

St is, the r e fo r e ,  more f r u i t i d  t~ eva lua te  the oveza l l  long-tern e f f o r t s  
t o  e s t a b l i s h  appropr ia te  crcpping systtms. In genera l ,  t h e  p r o j e c t  seeks  d i f -  
f e r e n t  k inds  of a g r i c u f t u r e l  iaorovement depending on l oca t i an :  . . 

1) I n  a r e a s  too s t e e p  o r  otherwise unsu i tab le  f o r  annual crops, i n t r o -  
ducing p e ~ a n e n t  vege t a t i ve  cover. 

2 )  I n  a rge s  with b e t t e r  p o t e n t i a l  f o r  en;;ual r s i n f ed  c rops ,  i d e n t i f y i n g  
and extending peckages o f  crop v a r i e t i e s  and cul tural .  p r a c t i c e s  to  
make optimum use of t he  l im i t ed  r a i n f a l l .  

31. !laximizing m e  of -deter f o r  h igh  v a l ~ e  c r cps  i n  i r r i g a t e d  a r e a s .  

Obviously, much rcseerch  end s n a i y s i s  is required i n  each o f  t h e  above 
areas before  i n t eg ra t ed  crcpping packases are reedy for  l x t ens ion  t o  fanners .  
However, c e r t a i n  elements o f  t h e  system a r e  taking shage, end there fol lows a 
d i scuss ion  of s p e c i f i c  i n t e r v e n t i a n s  which have been o r  can be undertaken by 
t h i s  p ro j ec t .  

A .  Congo Bean 

Congo been or pigeon pea (Cajanus  Cajon) has  Seen grown I n  Cape Verde f o r  
many years,  but populat ions  Hers severely seduced aur ing  t h e  e a r l y  years of the  
cuzrerlt drought. R O R ' s  program :a encouraqe t he  increased c u l t i v a t i o n  of Congo 
has  met with cons iderab le  success ,  end should be expenaed ~he reve r  poss ib le .  
This  d rought - res i s t sn t ,  pe renn ia l  c x p  provides  s eve ra l  proaucts--nutr i t ious  
food grain (215 p r o t e i n ) ,  anima; forsqe,  cookifig fuel--end serves a s  a biological 
means of e ros ion  con t ro l .  i n  s d d i t i a n ,  i t  h a s  the advantage of e d a o t a b i l i t y ,  and 
was observed growing i n  var ious  s i c u e r i o n s  frcm i r r i g e t e d  v a l l e y s  t o  ~ o c k y  r idge 
tops.  Congo does heve i ts l i m t u t i o n s ,  however, and i n  genera l  i s  s u i t a b l e  only 
f o r  s ~ o o c s  i n  the  more humid uDper h e l v e s  of t5e watersheds. There sppears  t o  
be a tendency among fsrmers  ta e d j ~ s t  the seeding r a t e  of Congo i n  r a i n f ed  e r eos  
i nve r se ly  Zo the  product ive  cenuci ty  f o r  c a m  O P  a p a r t i c u l a r  p i ece  of land. 
Thus, i n  a r e a s  nhere Conso had Seen sown i n  Sao :4icuel, lowest p o ~ u l a t i o n  den- 
s i t i e a f n e r e  observed on ralatively good corn land,  and highes t  d e n s i t i e s  on 
marginal s l opes  end r idge tops .  This seems t o  be a r a t i o n a l  a ec i s i on  by fu.mers 
regarding t h e  a l l o c a t i o n  cT t h e i r  :?sources, and r ep re sen t s  a s t a r t  i n  t he  pro- 
c e s s  of convincing farmers t o  forego c u l t i v a t i o n  of annual crops i n  marginal 
areas .  



Congo Seed Distribution 

Year - Kq. of seed Estimated No. oF hectares sown a t  2-4 kq/Ra 

BOG -- 
1500 

Yie lds  OF Conyo vary conalderably accordinq to the soil and water resources 
svailable to the crop. Based on i!?f?L-1982 kbnrvest geeson data, y ie ld  per plant 
(beginning the year a f t e r  seeding! wea eatindted at 2 .25  k? o f  seed snd 0.25 kg 
of pods for anirnel feed. Firewood value ~ 2 r  plant In an e~t3~llsr.ed stand hes 
been estimated at 1.3 kg. Secsuse 9f Ihe amou?: o f  veriability involved and the 
small sample site,  caution i~ urged in extrapolating these ?isures to cover 
large ereas. 

Recommendations For the C a ~ g o  %an proqrum in this project are a s  f o l l m s :  

(1) Cantinue large-scale d i s t r i b u t i c n  of seeds i n  1963,  with specie1 
sttentisn to reaching areas snd farmers ~hicn 5eve not benef i ted,  or benefited 
only slightly, from previous distaibution; 

( 2 !  Since there is elrcaay a high Q q r e e  of ecceptance c f  Congo per ss, 
encourage better ways O F  incorcorating i t  t a t s  crooping/soil conservation sys- 
tems, e . g . ,  sown in ccnjunctiar. w1LLt1 conkou: del ls  ard contour ditches; sown in 
association with firewcod t r sa  speclzs .  Select p i l o t  areas For carrying cut and 
%valuating these practises; 

( 3 )  Collaborate closely with the D i s i i s i c n  zf ?:act P ~ o d u c t i a n  and Protection 
to coilect appropriate data luring :he 1982-i33 harves t ,  w i t h  the objective of 
quentifying yieids o f  food, foGder, and f i rmood FOS the different ec010glcaL 
rones , in  which Congo is grwn. 

A limited smount oP f r u i t  tree distzibu tion (guavas, avocados, citrus) 
has teken place under t h e  project, ard t h e  2c teq t l a i  exists for zonoidersbie 
expansion o f  this ccmponent. Xsnge, tsaasind, "pinha" i custdrd eppie),  C O C O ~ U ~ ,  
pepeyo, and banana are t r e e s  which grov w e l l  nore ana prodwe 3 marksteble cro~. 
Heny o f  these verietias are procagsted Iocs l ly  and do not rec;uire HGFt distribu- 
tion. MDR technicians report t he t  faamers are v e r y  interested in plenting f r u i t  
trees, so much o f  the laboz o f  planting cculci be 5sst;med to 3e prov;-cied by the 
fa-mers thmse lve s .  Them are three a?t~ations i? d ~ i c h  F x i t  tree ?:antifig 
nould seem to be perticuior?~ f~asihle: 

11 a t  the edges o f  new lend arzas behind t b ~  dtkes; 
2: i n  small i r a iga t ed  strips d o n g  rhe .aam v s l L e v s ;  
3 )  around houses where supplemental i r z i q s t i s n  is Feasible.  



Because of  t h e i r  m l t f o l e  domestic u s e  che r ac t e r i s t i c s - - a s  food, fodder,  
fuel--they may be p a r t i c u l a r l y  use fu l  t o  f a m  f s m i l i e s  planted c l o s e  t o  t h e i r  
houses. Tachnicsl  a s s i s t a n c e  end t r e i ~ l n g  v i a  the  ex tens ion  s e r v i c e  should 
assist i n  site s e l e c t i m ,  p l an t i ng  methods, and care a f t e r  p lan t ing .  MDR has 
a d i v i s i o n  of f r u i t  c u l t u r e  which is  ava i l vb i e  f o r  edvice snd olon t ing .  

C. Other I r r i q a t e d  Czooe 

Trad i t i ona l  supciemantal  i r r i g a t e d  agriculture is a complex system l a r g e l y  
based rn the r e a l i t y  of o l i a i t ~ d  end undependable skpply of water. Thus, the 
c rops  df choice  are those iihich, once e s t ab l i shed ,  can withstand long pe r i ods  
wi thout .  supplemental water: sugaz cane, sweet po ta toes ,  cssasua,  squesh. They 
are a l s o  c rops  which s t o r e  reasonably wel l ,  s i t h e r  i n  the  house, i n  the qround, 
o r  i n  t he  b o t t l e .  

New i r r i g a t e d  crops  sncoureged by E(ljR a r e  go t a t s ,  onion, tomato, cabbage, end 
other vegetables .  All r equ i r e  a more deoendable water supply,  increased i npu t s  of 
labor end materials, a higher  degree of t echn ica l  e x p e r t i s e  end/ar accees  t o  t e c b  
n i c a l  advice  dnd s e rv i ce s ,  end adequate markets. Zf these cond i t i cn s  can be met, 
these crops ofFer  a high r e t u r n  t o  the farmer and a more d i v e r s e  Food supply to  
t h e  consumer. U n t i l  they are,  e r ep id  s h i f t  t o  ths new crops could be a dangerous 
course  t o  follow. 

Therefore,  f o r  the sho r t  t ~ r m ,  and c z r t s i n l y  within t h e  l i f e  of 
t h i s  p r o j e c t ,  t h e  fol lowing course  c f  sction is recmmencled fo r  i r r i g a t e d  
crops: 

(1) Continue t o  extend teehni~uea which w i l l  iinprcve traditional crop 
production. Exempies ar,c p b y t ~ s a ~ ~ i t o r y  t rcntaenk a7 manioc and aweet po ta to  
cu t t i ngs ,  c l o s e r  spacing o f  pienking ricqcs Cor greater  e f f i c i e n c y  sf  water 
use and improved ~ n - ~ a r r n  s t o r q e .  

(2)  Gradually in t roduce  higher  value crops t o  r ~ p l s c e  t r a d i t i o n a l  corn 
and beans. Pot-atoes and onions a r e  o f  t::qher value, eithoucjh not a8 much as 
benanas and other  f'?uits.  Tkey have t h e  edventegus, however, o f  a longer  
s t o r s g e  life, s l a r g e r  vsrket i n  the  iminediets p r o j e c t  area, and can be impor- 
t a n t  s t a p l e s  f ~ r  the  f a r 3  family if there ere probiems merkating t h m .  

( 3 )  To make t!-~e t r a n s i t i o n  t~ c r cps  with t h e  Siuhes t  p o t e n t i a l  market value, 
mora attention must be peid  90th to  the marketinq o f  inputs ( e . g . ,  seeds and 
f e r t i l i z e r s )  end the  marketing of the crags. In  both  casau, the  p r i v a t e  s e c t o r  
and t h e  government have importanr r o l a s  t o  pfsy. 

In term0 of folminq i npu t s ,  the g~vernrnent can m i n t s i n  c o n t r o l  over t h e  
afmunt o f  f a r e i s "  exchange spent on cmrnodi t ies  end over the q u a l i t y  of the 
input3 thrcugn TAP (Fomento Agr-P~zuarra) which presen t ly  c o n t r o l s  these 
func t ions .  F i n s 1  prices t o  t h e  farmers cen be Reev i l y  inf luenced by the  COCV'S 
dec i s i cn  on how high the i x a o r t  dutiea an t h e  cmtrnodiiiss 3re set. eecause t h e  
government p r e sen t l y  handles t h e se  i v c r t  ?unct ions  capoblv, there is no reason ! 
f o r  F.!D t o  do i t 3  a m  purchasing and ~mparting s epa ra t e ly .  



Once the fertilizer end seeds are in Cape Vezce, the pr iva t e  sector shauld 
take over the digtributinn process. Two diat~ibution  sterns that should bs 
considergd in a plan ere: 

a)  the existiag private enterprise system o f  mall shoos and stores. 
This is a potentially an effiz~ent and adaptable alternative t u  the s ta te  dis- 
tribution of inputs. Sale to individual farmers cnu:c edgily be undertaken by 
existing shops in the lcrger towns {Celhete, P e d r ~  Ynnejo). Thsse shops should 
also be considered as locations for  distributirq > a s k  written agricultural in- 
formation to farners buying agricuitorei supplies. 

. . 
bj the development af buyicg coopezafives ancng T~rmers. A voluntary 

cooperative wculd mean mcre direct farmer r a n t r o l  men' I.nputa and tower 
prica4.b~ eliminating B middleman distribution network. Hswever, a certain 
ievel'of institutional development is aeceszary for ic t o  succeed. 

The marketing o f  outputs, particulerly of new crops grown on newly irri- 
gkted land, elso requires an im~crtant place in sn overall plan. 3ecause 
cropping prsctices have not yet chenged significantly, it I s  prmature for the 
evalusticn team to make specific aerketing racomrnenlatians. Certainly, however, 
the follcwfng aspects should be dealt nitn: 

--. What form of Farmer organizations are best auitzd to davaioping new 
produce m a z e  t s  and scppl y ing khem reqular?y? 

- How important a priority should building small feeder roods be within 
the lif9 of the pro,j?ct to speed up snd snaure t h a t  produce reaches 
its narkeks? ' 

'--- What steps can 5,- taken to exoand oxport ~a rkeL ,3  snd beccme s reliable 
enouqh sugplier to in teres t  scll=rs abroad? 

Essentially, t3e  choice of w i l t i t  C ~ O P Y  should !x Grmn nust be made not only  
cn the. basis of how well a crcp is agricultu~sily s u i t e d  t o  the crcppir i~  cycle, 
but its pdtentia? x t a r k ~ t  find ?rofitsbi?iLy. ;!a:.Leting t h u s  ktecsmes s critical 
element in ',:?e choice of crctp. ? t  tf.2 ;cc:!~%rlc, i-3r exrjmple, the COCV and many 
foreign donors arc encaursging vegetable prcduction : Tarrnfal, Pradessa in Santa 
Catarins, a S w i s s  ~ q r i ~ ~ i  t s ~ a 1  pro jec t ,  and the Wators!wx! Managemnt P P O ~ ~ C ~  ) . 
Withakt prcper ettention to markekiny, thers c s u l d  conceive~iy develop a.glut 
of these crop, xany of ~hich sre qu i t :  p e r i s h ~ 2 l e ~  Aaalyzing t h e  size of the 
domestic market and its grwth potential, end working cut methods o f  developing 
good."export markets hence becoxe Inpoit2nt el.;ments in incressing agricultural 
produ~tivity. 

1' ('4) AID and %9 sncu?d co::sirjer h i - ing  -17 i?ri,?ation agranomiat for a period 
of  9-12 months. ;'rovision of nd??~!~z?@ t zcknica i  oesistance i a  essential when new - . . land i a  brought 2 n d ~ ~  i r r iga t icn  $nd nsH 5r.q~ ~ncrccjuceci. Vegetable crops in 
~articuler ere 2:~hjec t  ra s wide vcricty of ~zst .jnd disease problems, 2nd require 
grzater  a t t e n t i o n  is fertility i svels  and >;ore 5 c ~ ~ n i r t i c a t s d  weter management then 
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t r a d i t i o n a l  crops.  While t h e  ex tens ion  ca-ponent of t h e  p r o j e c t  is t h e  primary 
means f o r  d e l i v e r i n g  adv ice  t o  farmers, its e f f e c t i v e n e s s  depends on mein te in ing  
s t r o n g  l i n k s  t o  t e c h n i c a l  s p e c i a l i s t s .  Current  arrangements f o r  p rov id ing  t h i a  
e p e c i a l i z e d  t e c h n i c a l  a s s i s t a n c e  f o r  i r r i g a t e d  c rops  c o n s i s t  o f  p e r i o d i c  v i s i t s  
by t e c h n i c i e n s  o f  WR's Y o r t i c u l t u r e  Sec t ion ,  besed on P r a i a  and T a r ~ a f e l .  
Because t h e  p r o j e c t  v a l l e y s  i n c l u d e  only 3 smal l  p a r t  of t h e i r  a r e e a  of reaponsi- 
b i l i t y ,  they w i l l  have only l i m i t e d  time t o  spend on t h e  p r o j e c t .  Also, whi le  
t h e s e  t e c n n i c i s n s  e r e  concerned with crop product icn,  their  r o l e  does n o t  i n c l u d e  
improved water d e l i v e r y  systems on water manecement. An i r r i g a t i o n  agronomist 
would, t h e r e f o r e ,  Se'iapsrkant f o r  developinq opt imal  use of t h e  i r r i g a t e d  a reas .  

The person requ i red  f o r  t h i s  job should be f i e l d - o r i e n t e d  and capable  of  
g iv ing  hands-on t r a i n i n g  t o  ex tens ian  agents i n  water d e l i v e r y  and use and i n  
c r o p  production.  She/he should a l s o  be a b l e  t o  design and carzy ou t  farmer-level  
exper imentat ion on i r r i g e t e d  production problems. While h e r / h i s  p r i n c i p a l  focus  
would be  on i r r i g a t e d  a r e a s  i n  t h e  p r o j e c t  v a l l e y s ,  the exper imental  i r r i g a t i o n  
area a t  T e r r a f n l  might also be a v a i u s b l e  f a c i l i t y  f o r  his  work. . . 

D. ~ o r n / ~ e s n  Plan t i nq  Pruc t  i c e s  
- . .  

Relatively l i t t l e  r e s e e ~ c h  has as y e t  been c a r r i s d  o u t  on t r a d i t i o n a l  rein- 
fed corn and bean crops,  a l though e s t a r t  i n  t h i s  d i r e c t i o n  has been made. WR's 
Divis ion  of  P l a n t  Production (wi th  donor e s a i s t a n c e )  has made c o l l e c t i o n s  of l o c a l  
a t r a i n e  of corn and bagun f i e l d  t e s t i n g  a t  r esea rch  s t a t i o n s  of  l o c a l  and imported 
v a r i e t i e s .  2esearch i n t o  sorghcm, m i l l e t ,  and cowpeaa is a l s o  underway. 

As f o r  p l a n t i n g  p r a c t i c e s ,  a s e t  of mcdified water h a r v e s t i n g  expe?iments 
was performed under t h e  T a r r s f a l  p r o j e c t  t o  t e s t  methods f o r  t h e  best u t i l i z a -  
t i o n  of r a i n f a l l  an corn/been a s s o c i a t i o n s .  The crops  dere p lan ted  i n  contour  
d i t c h e s  a t  1 snd 2 rneter i n t e r v a l s .  The apece between d i t c h e s  was lef t  m p t y  
w i t h  t h e  e x p e c t a t i o n  t h a t  rur,off from t h i s  s u r f a c e  would c o l l e c t  i n  t h e  d i t c h e s  
and become a v a i l a b l e  t o  the  croos.  UnPortonetely,  r a i n f a l l  was so poor i n  
T a r r a f a l  t h i s  year t h a t  r e s u l t s  from t h e s e  t r i a l s  are inconclusive .  Trials 
3hculd c e r t a i n l y  be continued,  i n  d i f f e r e n t  a r e a s  c f  the note r shed  v a l l e y s ,  s i n c e  
t h i s  ccmbination Gay be an e f f e c t i v e  and cheeper a l t e r n a t i v e  to  contour  wells. 

En s h o r t ,  t h e  Watershed Henageinenk P r o j e c t ,  n i r h  its l i n k s  t o  farmers  
through t h e  e x t e n s l c n  prsqrem, o f f e r s  good p a t e n t i e l  for he c o n t i n u a t i o n  of 
r a i n f s d  crop exper imentat ion a t  the  f a m e r  ?=v01. Three 3 p e c i f i c  a reas  o r e  
suyges ted: 

( 1 )  Genet ic  d i f f e r c n c ~ s .  Compare the p e r i c m a n c c  of t h e  b e s t  l o c a l  corn  
varieties c u r r e n t l y  grown i n  the project a r e s .  Use t r a d i t i o n a l  c u l t u r a l  prsc- 
t i c e s  . 

( 2  ) P l s n t i n q  density. Ccmpare c e r f  ormance of corn/beans p l a n t e d  e t normal 
densities ( 4  corn  seeds, 2 bean seeds per  n i l l )  w i t h  lwer d e n s i t i s s  (e.9. 2 
corn; 2 Sean). 

, . . . 

( 3 )  P l a n t i n q  mthc~d.  Continue the z x s e r i n e n t s  Segun a t  i a r r e f a i  on 
p l a n t i n g  i n  contour  3i tcRes .  
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FORESTRY AND REF ORESTATION 

Reforestetion was not mentioned 39 a component o f  the Hstershed Management 
Project in the project paper. Nonetheless, both AID and HDR agrsed that it 
should be en important element o f  watershed manegement, especisily given condi- 
tions in Cape Verde and incorporated it into the project. 

The necessity of restoring the vegetative cover in Caoe Verde is well known. 
It is an effective soil conservation technnlcgy, both clone, es a permanent 
ground cover, and as component of an integrated conservation program in conjuoc- 
ticn with contour ditches. In tne areas covered by this project, upper water- 
shed revegetation takes on the added significance of protecting the considerable 
investments already mads downstream in terms of diken, catchment dema, and irri- 
gation systems. Moreover, it is an important new source cf fuel. This fs impor- 
tant because at present much of the fuel for domestic use cmes  not from trees 
but from dried corn stalks and other vegetative matter left in the ground once 

I 

the harvest is over. This evaluation has reccmmended that  to dscreese 9oil 
erosion; farmers intist be taught not to teke these dead plants out of the ground. 
Hence, Q tzaditional source o f  fue l  will become even scarcer, and the need for an 
alternative greater. Finally, s m e  vericties of tree can serve as an important 
source of food. 

HDR's national revegetation efforts have Fccused on tree species providing 
firewood, fodder, and lumber? and on Congo beans. The Ylnistry has reported the 
following data on the nunber of trees p lan ted  in the fcur project watersheds: 

Table 5 

Seediinss Planted in fcur Yat~rshetis 

, Yeer Santa Cruz Sal tov F l e rnene  

, 1980 8202 
, .  lsel 5303 
' i982 16, ,562 

TOTALS 30,869 
. ' GRAND TOTAL 69,239 

aoo 1 7 ~ 0  - 12,682 
1,550 5,500 
5,3DC 20,252 

Sao Hiquel 

Two forestry seedling ncrseriez have been este~lished in Senta Cruz end One 
in Flamengo. 

Most of the trees have been for Firewocd, with some fruit trees. Seedlings 
were brought from local nurseries and frm nurserfza outside the project eree, 
such as Tarrafel, and distributed unden the su~ervision of the extension advisor 
with the cooperation of the foremen cn the workcrews, another sxampie of suc- 
cessful use of the workforce f o r  cxtenslon s f f o r t s .  i h e  nost3 t3 the project 
o f  planting these seedlings have been smaii. assentiaily tne neyes of thcae in 
the nurseries and the ~urchase of p l 6 s t i c  p l a n r i q  mcks. 
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The s o i l  conserva t ion  adv i sor ,  Dr. P e l l e k ,  has  undertaken t r i a l s  of 50 
v a r i e t i e s  of t r e e s  wi th  e s s i s t a n c e  f r n m  t h e  U.S. Vntional Academy of Sciences .  
Th i s  f o r e s t r y  work is u s e f u l ,  a s  i t  includeu many s p e c i e s  not y e t  t a s t e d  i n  Cape 
Verde. Lock of  c o c r d i n e t i o n  l e d  t o  d i f f i c u l t i e s  i n  q e t t i n g  them p l a n t e d  on time, 
however, and by under taking t h i s  work, Dr. Pel lek nes forced t o  q u i t  working on 
water measurment  t e s t s  t h a t  were aiso iinportant t o  t h e  p r o j e c t .  

These t r i a l s  a r e  u s e f u l ,  a s  they include many species not  yet tested i n  Cepe 
Verde. To free Dr. Pellek's t i n e  f o r  other  tasks end t o  ensure  c c o r d i n a t i o n  wi th  
ongoing f o r e s t r y  a c t i v i t i e s ,  t h e s e  trisls should probably be taken over by t h e  
FA0 r e f o r e s t a t i o n  p r o j e c t ,  n h i c h  56s simi?sr f i e l d  t r i a l s  underway. 

I9sues.  A s  r e f o r e s t a t i o n  i n  t h e  prg jac t  continues and i 3  expanded, two 
important i s s u e s  should be considered: 

1. On t h e  basis o f  ensrgy p r o j e c t s  eva lue ted  i n  Mali, L i b e r i a ,  Ghana, 
Senegal, and t h e  P h i l i p ~ i n e s ,  t h e r e  w e  c e r t e i n  advantages co a r e f o r e s t a t i o n  
program which focuses  on household f o r e s t r y .  Farmers ere o f t e n  i n t e r e s t e d  i n  
f r u i t  trees, end women and children resccnu ib le  for g a t h e r i n g  wood a r e  o f t e n  
i n t e r e s t s d  i n  p l a n t i n g  t r e e s  f o r  firewocd. When t r e e s  a r e  l o c a t e d  near  houses, 
S e t t e r  c a r e  is taken of them, aspec ia i ly  i n  Sshe i i en  c o u n t r i e s .  They a r e  b e t t e r  
watered, a s  householders nour ish  them a i t h  water f i r s t  used i n  washing o r  o t h e r  
household purposes. The decrease  i n  t r a n s p o r t  c o s t s  t o  and from fuelwood sources 
a r e  an important economic consideration: tSe c l z s e r  t h e  source  t o  t h e  p o i n t  of 
c o n s m o t i o n ,  t h e  lower t h e  ccsts. This frees up l abor  For o t h e r  uses i n  t h e  
house o? In  a g r i c u l t u r e .  fur thermore,  ai though Farmers e r e  f e l u c t a n t  t o  g i v e  
up b e t t e r  s rcp land  to  t r e e s ,  they  have been w i l l i a g  to  p l a n t  t r e e s  s l a n g  edges  
of  f i e l d s ,  on nore  ha rq ina l  land and/or qear  t h e i r  hamec. #@an firewood con- 
sumption i n  r u r a l  Cape Verde has  beep cstinated a t  130 kg/person/year. 

Intervisws with workers i n  Seo Miguel have ~ 0 i n t e d  ou t  t h e  s e r i o u s n e s s  of t h e  
problem of f u e l  supply i n  t h a t  v a l l e y .  Yiz tua l ly  a l l  cooking is done wi th  10- 
c a l l y  scsvenged m a t e r i e l s  (moo  r e s i d u e s ,  brush,  tree brsnches)  , and c o l i e c -  
t i o n  o f  these rne te r ia l s  requires on avsrnge of 2.7 hours per day per house- 
hold. 

2. R e f o r e s t a t i o n ,  e p e c i a i i y  a s  a f f~elwood source ,  is only one of  many 
technologies a v a i l a b l e ,  honever, end tho c b c i c e  of  a p p r ~ p r i a t e  technology 
becomes important here .  There ere s o s s i b l y  nhny chesper  s o l u t i a n s  t o  t h e  prob- 
lems of firewood. For example, aiinost a l l  f s r m  households used a 3-stone open 
f i r e  f o r  cocking. There is e good p o s s i b i l i t y  t h a t  s t o v e  improvements would 
s u b s t a n t i a l l y  reduce f u e l  consumption. (Th is  was t r u e  i n  e v a l u a t i o n s  of energy 
p r o j e c t s  i n  t h e  c o u n t ~ i e s  mentioned e a r l i e r . )  If t h a t  should  prove t o  be  t h e  
c a s e  i n  Cape Verde, i t  is important t o  r ~ c o q n i z e  t h a t  t h e  economics a r e  cver- 
whelmingly i n  favor  of  a conserva t ion  program. For  example, d a t a  from Senegal 
i n d i c a t e d  t h e t  8 program designed t o  i n c ~ e e s e  charcoa l  convers ion y i e l d s  would 
heve a r e t u r n  over t e n  tiaes t h a t  of a t-ee p i e n t i n a  proqram. I t  is s i ~ w l y  J W C ~  

cheaper to  save  t r e e s  than t o  p l a n t  them. 
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Future Directions. It is difficult to plant larcjg ncmbers of trees in 
valleys. Steep topography, difficult access? and pcpuistion density make the 
situation extremely complex in compazison to the reLetively streigntforward 
progrem underway in large ststa-controlled plantations in semi-arid coeetal 
areas. Still, with a coordinated e f f o r t  end adequate attention to socio-economic 
realities, there f a  potential f o r  inczeasitig t h e  ? e f o ~ e s t a t i o n  cmponent. 

The extensicn progrem ha3 a key role t o  ?lay i n  an expanded tree planting 
ccmponent by increasing awareness o f  the prnbiem at* defarestation and all its 
inplikations; by explaining strategies and techniques for cmoatting the problem; 
and by ,mbilizing individuals and conmunity groups Lo take part in the program. 
The extension advioor has c~ntacted the lccsl  branch 3f the natinei youth 
organization (JAAC)  and received their agreement to help with tree planting in 
Sao Higuel. An example of a less formel community organizstion nhich might be 
useful in the re-forestation campaign is She "jun",-mljo" l joined hands) tradi- , 
tion. Under this practice, neijhbcrs cooperate in work groups o? 5-20 people 
for certain agricultural tasks, x, land preparation, seeding, end weeding. 
The sociel survey in SEO Higuei revealed that 732 of  the persana interviewed 
participated in "junta-mao" gzoups. If the same practice were used in tree 
plenting, it misnt relieve some o f  the constraints on individual  farmers during 
a busy agricultural season, end would involve nor9 7eop:e in ~eforestatiun 
activities- 

A reasonable terqet For 19E3 would be tn c l u n t  6C,000 trees or about double 
the number plsntzd this year. To avoid sane r ~ f  the l r ~ g i s t i c e l  problems errcoun- 
tered in plevioua years ! e .g . !  getting t h e  trses t o  planting sites cn the right- 
dsy),: nurseries should be established i n  cenfrsl  icc3kians in each of the valleys. 
%Dfi's Division o f  Fcrestry Services ~ i i i  offer e cagrse on establishment and 
nanapmant of forestry n u r s e ~ i e ~  in e ~ r l y  1983. ;It least one person frm each 
of the four valleys should be selected to ettend this course. Ctmodity needs 
for nurseries ( p l a s t i c  planting snc!&s, fcncing, water ing cans, etc-1 will have 
to he reviewed end errangeinents made for their procurement. 

Selection nt' sites f:~r planting and decialrins on land preparation techniques 
to be &nployed p ill have kc 5s ;riade by esriy 1383 as part o f  the coordinated worK 
plan for each watershed. I t  is anticipated thst  ?arkinsoflie eculesta, ?r030pi8 
ju?if!ora, end iit~iplex spp. wili ba the nejaz species planted, but othgr appro- 
priate trees (0.8. 7marindcs  i r ? d f m ,  Z iy~; - ; tra  nauritanin) may f i t  well into the 
ciime~ic/econcnic situation. 

Mixed planting of  Congc benns and 71rzwooJ trees is an ides which warranta 
implaientation on a pilot basis. Yields for such a nixture Rave been eetimsted 
a t  0..5.t0na/he/~eer o f  b a n a  end 2 tans/ha/year o f  firewood. Design and imple- 
mentation of pilot plantifigs should be undertaken in close coiiaboration w i t h  
).fDR/rAO project personnel, who have indicated t h e i r  willingness t o  cooperate. 
An integrai pert o f  the design shotild ke an svahation sys.tem t o  bc used for 
messuricg technical and socio-economic ibnpects. 
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To summarize recommendations f o r  t he  r e f o r e s t a t i o n  component: 

(1.) Concentrate on household f o r e s t r y  t o  t h e  ex t en t  f e aa ib l e .  

(2)  Hake coserve t ion  e f f o r t s  an important elsment gf a h~e lwood  f o r e s t r y  
program. 

(3 ) S i g n i f i c a n t l y  i nc r ea se  the t r e e  p l an t i ng  program, s e t t i n g  a t a r g e t  
of 60,000 trees f o r  1983, and perhaps enother  doubling t o  120,000 
i n  1984. 

(4) Es t ab l i sh  and/or en la rge  n u r s e r i e s  i n  each ve l ley  and ensure  t h a t  
personnel rece ive  adequate t r a i n i n g  end technical a s s i s t a n c e  i n  

: nursery management. 

( 5 )  Es t ab l i sh  p i l o t  erees f o r  p l an t i ng  mixtures  of  Congo beans and fire- 
wood t r e e  spec ies .  

( 6 )  Encourage g r e e t e r  l e v e l s  of community p a r t i c i p a t i o n .  

(7)  Col labore te  with MCR Fores t ry  Services/FAO i n  a l l  aspects of t h e  
r e f o r e s t a t i o n  program. 

(8 )  F u l l  advantage should be taken of f o r e s t r y  resources  wi th in  AID t o  
su ide  t he  d i r e c t i o n  of t h i s  cmponent  o f  t h e  p ro jec t .  Suggested 
sources  a r e  t h e  SDPf fo re s t ry  adv isor  i n  Bemako, end t h e  cen t r e l l y -  
funded ShT Agroforestry Pro jec t .  



VII.  EMPLOYMENT AND SOCIAL ANALYSIS 

PROGRESS 

This  p r o j e c t  was conceived i n  l a r g e  measure a s  e response  t o  t h e  emergency 
employment needs of farm f a m i l i e s  d e b i l i t a t e d  by long y e a r s  of  drought who could  
no longer  make t h e i r  l i v i n g  s o l e l y  from farming. Rather  than p rov id ing  farm 
r e l i e f  through a food disbursement program, t h e  Min i s t ry  of Rural  Development 
end AID'developed t h i s  p r o j e c t  as  a temporary work program u n t i l  drought condi- 
t i o n s  ended o r  u n t i l  t h e  long-term b e n e f i t 8  o f  t h e  p r o j e c t  were r e a l i z e d  and 
farms became more p roduc t ive  through s o i l  and water  conse rva t ion  measures. 
The p r o j e c t  c a l l e d  f o r  t h e  employment of 3000 peopla f r u n  t h e  f o u r  watershed8 
t o  b u i l d  t h e  p h y s i c a l  s t r u c t u r e s  c a l l e d  f o r  i n  t h e  p r o j e c t .  

While t h e  3000 f i g u r e  h a s  n o t  been reached,  e x c e l l e n t  p r o g r e s s  h a s  been made. 
E4nployment f i g u r e s  on t h e  p r o j e c t  a r e  a s  fo l lows:  

Employment l e v e l s  f l u c t u a t e ,  depending on t h e  season; d u r i n g  t h e  short peak 
farm employment pe r iods ,  employment on t h e  p r o j e c t  a l l  bu t  c e a s e s  completely.  
These f l u c t u a t i o n s  are g r e p h i c a l l y  d i sp layed  f o r  each watershed and t h e  e n t i r e  
p r o j e c t  e r e a  i n  Appendix O. 

The most important  l i m i t i n g  f a c t o r  is t h e  number of f a m i l i e s  l i v i n g  i n  t h e  
watersheds ,  e s t ima ted  a t  3570. Given t h e  e l i g i b i l i t y  r e s t r i c t i o n s  of t h e  program, 
t h e  v a s t  ma jo r i ty  of  e l i g i b l e  f a m i l i e s  have a member now working on t h e  p r o j e c t .  
Furthermore,  i n  a sample survey of  p r o j e c t  employees i n  Sao Higuel ,  every  worker 
in terviewed l i v e d  i n  Sao Higuel;  apparen t ly  few people ,  i f  eny, a r e  employed from 
o u t s i d e  t h e  watershed area .  A s  an employment p r o j e c t ,  t h e  Watershed Menagement 
project . .  is a success .  

Actual  employment c c s t s  have been much lower than a n t i c i p a t e d  i n  t h e - p r o j e c t  
paper (Table  6). The c o s t  of  r u r a l  employment h a s  been $2.3 n i l l i o n  l e s s  then 
expected.  This  is p r i m a r i l y  because wages were overbudgeted.  Wages f o r  u n s k i l l e d  
l a b o r  .were budgeted a t  70 zscudos a day, r a t h e r  than t h e  40 escudos  a c t u a l l y  p e i d  
when t h e  p r o j e c t  was inplemented. Other f a c t o r s  have a l s o  in f luenced  t h e  employ- 
ment budget. F i r s t ,  about  18 percen t  fewer people  were employed than  es t ima ted ,  
lower ing t h e  o v e r a l l  c o s t  of  wages. Second, d isbursements  s t a r t e d  l a t e r  t h a n  
a n t i c i p a t e d .  Third ,  t h e  exchange r a t e  has  f a l l e n  from 40 t o  64 escudos p e r  
d o l l a r .  I n f l a t i o n  of about 12  pe rcen t  a yea r  coupled wi th  s e l a r y  i n c r e e e e s  of 
a lmost  50 p e r c e n t  ( t h e  b a s i c  wage i s  now 72.5 escudos)  have compensated only  
s l i g h t l y  f o r  t h e s e  o t h e r  changes. 

TAaLE 6 

PAYHENTS TO RURAL WORKERS (US$1000) 

~ s t i m a t e d  
Actual  
Di f fe rence :  

1977 - 1900 - 1981 - 1982 - T o t a l  
220 680 1570 1570 4040 

0 326 763 643 ( e s t )  1732 
2388 



Wages a r e  no t  always paid  on time, however. Workers repor ted  d e l a y s  o f  up 
t o  two months, end t h e  p r o j e c t  was f i f t e e n  days behind i n  payments dur ing  t h e  
eva lua t ion .  Considering t h e  importance of t h i s  wage t o  b a s i c  family subs i s tence ,  
new a d m i n i s t r a t i v e  procedures by USAID and HDR should be developed.* USAID is 
now reques t ing  e u t h o r i z a t i o n  t o  pay p r o j e c t  funds 90 days i n  advance, which 
ahould reso lve  t h e  problem. Th is  wea t h e  only nega t ive  espec t  of any p a r t  of 
t h e  Watershed Management p r o j e c t  voiced by workers o r  farmers.  

A l l  wcrkers surveyed were s e l e c t e d  f o r  employment by l o c a l  Comissoes c& 
Moradores, fo l lawinq a wel l  organized,  p o l i t i c e l l y  n e u t r a l  procedure. Eech 
commission is  composed of  t h r e e  members, e l e c t e d  by zone r e s i d e n t s  from a l i a t  
of s i x  cand ida tes  put  forward by t h e  p o l i t i c a l  pe r ty ,  PAICV. They s e r v e  in- 
d e f i n i t e  terns. The members a r e  l o c a l  r e s i d e n t s  wi th  d e t a i l e d  knowledge of t h e i r  
communities. The commissions fol low s p e c i f i c  g u i d e l i n e s  i n  s e l e c t i n g  workers. 
They must be  between 18 end 60. Each family can have only one member working on 
t h e  p r o j e c t ,  except i n  t h e  c a s e  of very l a r g e  families.+* Fami l i es  wi th  comer-  
c i a 1  l i c e n s e s  o r  wi th  emigrants  who send remi t t ances  home a r e  i n e l i g i b l e .  
Preference is given t o  women who a r e  heads of households. A s  a guiding prin- 
c i p l e ,  t h e  c m i s a i o n s  attempc t o  choose r e p r e s e n t a t i v e s  o f  t h e  n e e d i e s t  f a m i l i e s  
f i r s t .  

Th i s  r e c r u i t i n g  system seems t o  work smoothly and equ i tab ly .  The workfronts 
a r e  a b l e  t o  f i n d  t h e  number 07 workers they need, and most f a m i l i e s  a r e  a b l e  t o  
ea rn  one income f r w  t h e  p r o j e c t .  The low s a l a r i e s  (some workers s a i d  a r e  lower 
then fraund i n  t h e  p r i v a t e  s e c t o r )  and e l i g i b i l i t y  requirements  c l e a r l y  g e a r  t h e  
employment program t o  t h e  n e e d i e s t  workers. 

Workers a r e  ass igned t o  a p a r t i c u l a r  workfront,  each o f  which employs 
abcut 25 t o  65 workers. There e r e  t en  such workfronts  i n  Sao HigueL. Most e r e  
e w l o y e d  a s  u n s k i l l e d  labor,*** a l though t h i r d ,  second, and f i r s t  c l a s s  masons 
a r e  a l s o  employed. Pay s c a l e s  are  low, 72550 per  day f o r  an u n s k i l l e d  l a b o r e r ,  
r i s i n g  t o  155800 f o r  a superv i sor .  On t h e  job,  men and women e r e  paid  equal 
s a l a r i e s  f c r  equal  work, but t h e r e  ape very few women i n  any s k i l l e d  p o s i t i o n s  
such e s  masons. Five  of the  56 workers in tervizwed had received on-the-job 
t r a i n i n g  t a  be masons ( a l l  men) and n ine  repor ted  rece iv ing  promotions an t h e  
workfront (aga in ,  a l l  men). 

* A t  p r e s e n t ,  MDR p r e s e n t s  a voucher t o  A I D  aon ths  a f t e r  the work h a s  been 
done. The b u r e a u c r a t i c  procedurss  wi th in  A I D  r e k c i r i n g  p rocess ing  i n  P r a i a ,  
Dakar., and P a r i s  add f u r t h e r  t o  t h e  de lay .  

**Workers were aware t h a t  they were h i r e d  a s  "family represen ta t ives . "  If  
t h e  regular worker was no t  s v e i l e b l e ,  a family o f t e n  s e n t  a s u b s t i t u t e  member t o  
r e p l a c e  him tempors r i ly .  

***Same of t h i s  l a b o r  is h i r e d  on a Ittask" b a s i s ,  end can l e a v e  when t h e  
t a s k  is completed. o f t e n  a f t s r  4 hours  o r  s o  of work; o t h e r s  a r e  h i r e d  t o  work 
a c e r t a i n  number of hours ,  aepending on t h e  work aas igned t o  t h e  warkfront.  
Among t h e  u n s k i l l e d  l a b o r ,  ceop le  were o f t e n  q u i t e  s p e c i f i c  when asked t h e i r  
job: "s tone r o l l e r , "  "cement mixer, etc. 



A contralador end a mestre (ideally the ssme person) are responsible for 
supervision and administration at eech workfront. The contralador primarily 
handles administrative responsibilities and the mestre handles the technical 
aspects. They ere trained during an intensive 9-day course which includes 
engineering, construction, accounting, etc. The contraladores report to a 
contralador princioel in each watershed, and these are responsible to a single 
coordinator. The entire administrative process seems to function efficiently. 

The administretion of the program is tied into the GOCV political system 
in at least two ways: 1) the local Residents' Commissions, responsible for 
recruiting the wcrkforce, are locally elected from a slate of party activists, 
and 2 )  many of the foremen 'appear to be party activists. One foreman spoke 
about 8-party meeting at which he was aaked to explain a personnel action he 
had taken against a laborer, also e party activist. The laborer had complained 
to the party. At the meeting, the foremon's decision we3 supported by the 
party. We found no evidence of politicized decision-making in the employment 
program, or indeed in any aspect o f  the watershed management project. 

IHPACT OF THE PROGRAM ON WORKERS - 
Horkers in the program are 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 o f  the employment component of the project to the farm 
families can be seen in e number of ways: 

(I\ Farm families clearly rely on it as 8 stsbie source of income. This 
was mentioned ovei-whelmingly as the single greatest benefit to date by workers 
in Sao Miguel. Although project administrators may see the emhasis on employ- 
ment es e temporary characteristic of watershed zanagcment, the workers and 
their families view their jobs as much more than e short-term expedient. .In 
Ribeira Seca, where the same workers have been emoloyed for up to five years 
on watershed construction work, the 3tability o f  the jobs (and therefore the 
risk minimization of having no work) is viewed bv the fsrm families as 8 major 
benefit of the project. This points out the difficulty in stopping conatruc- 
tion work in eny watershed. gorkers do not nove from watershed to watershed 
in search of employment. One recommenaetion is to develop e plen which includes 
s sequential set of project activities aimed at incrmsing agricultural produc- 
tivity in each valley that would continue to empioy people until they can again 
make a living frca farming. 

( 2 )  The benefits even of a project whose thrust wes more narrowly defined 
in terms of employment--the Rural Works project in Hibeira 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 six hours a day of time 
formerly spent carrying water. ~lthcugh the evidence ie only 
tentative, the fen families interviewed ranked the closeness 
o f  water for domestic us23 as ths most inportant benefit, 
suggesting that in the f3m family's a n  perceptions, perhaps 
the Watershed Managem~nt procram should neevaluate the low. 
priority presently given to constructing wells end water 
sources for dcnestic c ~ c ~ t l . ~ p t i o n ;  



(b) a eteady 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 h e l p  farmers in this experimentation process. 
The farmers interviewed felt the new soisture in the soil wes still too little 
to count on. 

( 3 )  I n  the four watersheds covered by the present project, the families 
with members employed by the project also benefitted from other aspects of the 
Watershed Management program. Project extenaion workers have met with  Seo 
Miguel farmers at the workfront sites. After the extension meetings held in 
four zones of Sao Miquel, the contraladores made up e list of people needing 
seeds, and their location. As a result 60 percent of those surveyed had 
received some form of technical or agriculture1 sssiatance from the project .  



VIiI. ANALYSIS O f  EXIENSIDN.  If tE iiGk?AL A35151 4 '  LL r:~&t<,+i 

PROGRESS 

Oraanizational Development -- -- -- 
The extension component of this project is a critical link, bringing 

in farmers to take advantage of the changing resource base brought about by 
the project and increasing their ogricultural praluctivity. At present, only 
three percent of project expenditures have gone to extension. and few modern 
inputs have yet been introduced. 

The basic organizational strbcture for the pilot extension service hes 
now been esteblished as the Rural Assistance Program in the i4inistry of Rural 
Development. The organizational chart on the next page sunmarizes the staff 
~OSiti0hS in the Watershed Management Project relatad to the extension program 
and their relationship to the MDR. The GOCV Project Managor, Horscio Soar?e, 
reports directly to the Minister of Rural Develcpment. Primary responsibility 
for the.i?ural Assistance Program, is with t3e director, Amadeo de Silva, who 
reports to the chief of the Division of Soil and Wster Conservation, under 
Soares. Orgenizational progress of the Rural Assistonce Program is analyzed 
here in terns of recruitment, training, and coordination with appropriate i.tDR 
end net ional agencies. 

(1) Aecrui tment. After a slow beginning, recruitaent of e qualified 
extension staff is now underway. The AID zxtensio~ advisor arrived from the 
United States in March 1981.' F r m  $!arch 1991 to August 1992, seventeen 
months, he 0~erated essentially alone, d i t h  co counterpert, and, for much of 
the time, with no extension agents. Difficulties in recruiting and organizing 
the Aural Assistance Program have been closely :elated to the G C C V ' s  efforts to 
establish o national agrfculturol extension pyogram. I t  ivas first assumed by 
the GOCV that the national extension servica and the project pilot extension 
service would be linked, and no independent WSM extension staff would be neces- 
sery. 

a1 The Eirector of the RAP. Initially, there wtre no ~ i e n s  to have a 
director, on the asscmption that the extensicn co~oonent o f  the YSM project 
would be integrated kith the national prog:am. Lo RA? di~ector was therefore 
appointed during the early implementstion pnnse c f  the oroject. 

There were efforts made in l a t e  1981 by the U.S. extecsion advisor 
t o  involve the new head of the naticnai exts~sion service, Juiio Fortes, in 
the prftject. The notional proqram was delayed, however: he was transferred 
to another island, and the eFfort ceassd. J n l y  xcently did khe COCV finally 
decide to divorce the watershed manaqenent progrnrn frm the national program. 
Finaily. in August, 1982, Amadeo da Silvs wns riamed Director, a year and a 
half after his counterpart arrived. 

The directorship is not at "chis time cansider~d a fail-tine job for him. 
however: the diractor also hns imoorttint responsibilities at the new Center for 
Agrarian Studies at sao Jor~e. This cztxsci from his ability t o  commit hiin- 
self fully to establishing a functicninq extension service.  In addition, t h i s  
nesns that the AID extension advisor ~tili has no 'dl-time counterpart. 

Positions belw that o f  Director wzre filled somewhat socner, but not without 
difficulty: 

'5Zter 3 four-month TG!', he returned f g r  3 txc-yens tour in August 1981. 
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b) Coordinator of the Rural Assistance Program. In December, 1981, 3086 
Haria dos Santos wes epoointed ccordinator of the RAP. Although he performed 
his jab weli, he wes a high school graduate with no previous experience in 
agriculture or extenaim; after one year, he received e scholarship to  a Portu- 
guese ~niversity an3 left. His replacement as the new soordinator, 3086 Merla 
Taveres, similarly locks a background in agriculture o r  extension. 

c)  Extension agents. The original project design called for training 
eight extension agents. To date, only two field extension agents iwve been 
recruitzd, on a part-time basis, end their only training has been on-the-job. 
Recruitment delays were initially due to the difficulty COCV officials had in 
finding individcals nith the education and training they believed nea necessary 
for the job. A planned one-month training program was cancelled. Two men who 
worked on the prcject as a stone meson end e controller wqre finally selected 
8s the part-time agents. They participated in extension meetings and 
farm demonstraiicns during the 1952 crcppinq sesson. 

During the first yesr and a half o f  implementation, therefare, the lack of 
etaff has seriously delayed develcpment of en affective extension institution. 
A t  this point, hcwever, the recruitment process has crocvded to the stage where 
srhinistrative plsns can be made and decisions taken. The lack of sufficient 
egents will continue to delay implementation until selections are made. Without 
trained agricultural extension workers, farmers cannot take full advantage o f  
the improvements in yoi? and water conservation brought by the project. They 
remein unawere of changes in cropping potterns and farming, and cocservaticn 
methods that would lead to higher productivity and p~ofita on their land. 

Based on the problems to ciete in :ecruitment, this should continue to 
have ahiah ~riority in the project. PRODESSA has nad some success in recruit- 
ing trained personnel that should be studied. If no trained pea~le are available 
es-field agents, motiveted individuals within the p~oject area should be recruited 
and trained internally. I t  should be !.!nders"cod thet those recruited will w r k  
full-t'i;~ for the project. Znstituticn building, perticularly at the beginning 
rsquires full-time commitment iron both supervisors end fieid ngerrts. One 
possible scenario for the recruitment, training, and deployment of extension 
personnel is found in Ap~endix E. 

c2) Training. Trsining oojectikes keve shifted during project impl~mentation. 
The prqject paper cslled fo r  txining 8 egriculturai exlenaion agents, i extension 
technician end 4 watershed tnenagcrnent planners; these were "indicatcrs:' of 
ti:= develcp~ent of the extension service. 

In fect, no formal tr~ining ccurse nna ee2n estobldsnea within the oroject 
for extension workers. Two part-tine a q z : ~ t s  nave learned on the job. The former 
8ural Assistance Progrem csordinatcr is currently zversess,  dnd the AID evtensicn 
technician end 3AP coordinator nay in kh+ 7r:ture ahort-tern trsining 
abroad, 

Interestingly, within the ovarali o r c j ~ c t  there has been m e  highiy 3recess- 
fa1 trainins program. This wss desisned fop t!?e foremen o f  the c~nat2uetion 
works--. I t  is en intensive 9-day coursz coverir.9 elerients af engineering, super- 
vision, end c~nstructlon end ather  trspics. :!!hiTie r\ot part of  the extension 
comgcnect, it does illustrstz the ins.?itutisnsl cupabiliky of the MRD t c  develop 
such training in ?echnicsl azcc33. Lack c i  training can efrectively obstruct the 
the ~rcject, j z s t  as l a zk  cf >er\cs:(eY or Leek cf full-time cmaitn~nt. 
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The current plan of action discusses treining following the curriculum out- 
lined for extension treining at the Center for Agrarian Service at Sao Jorge. 
The precise treining necessary will depend, of course, on the educational and 
skills level of agents. At ell levels, hnscver, sane training will be necessary, 
either within the country or for the project director, program coordinator and 
extsnsion edvisor, abroad. A strateqy end schedule af trslninq need t o  be 
developed for administrative and supervisor staff, full and pert-time extension 
eqents, end farmers. A trainina specialist hired on a shart-term consultant 
basis should be able .to assist in the necessary orqanization o f  traininq. 

Training of administrative personnel should coctinue e t  severs1 levels. 
In addition to formal training opportunities oversees, field visits to other 
extension projects (PRODESSA on Santiago, for example) or visits to extension 
services abroad (6razil and Mexico, for exanole: for nhort periods should provide 
those responsible for the extension program with the necessary bockground and 
expertise to make informed decisions about the Cape Verdian program. This train- 
ing effort should begin as soon as possibie, perham by having AID offices (in 
the Latin America Bureau, in the SCP Offices in Samako, Moii) identify good 
training and field visita. This should be done before the next cro~pinq seaaon, 

(3)  Coordination 

Coordination of the extension service with relevant training and research 
efforts has been informal, ad hoe, but accssionally highly effective. The 
small size of the Hiniatry promotes collaooretion among senior administretors 
and technical ataf f cn specific extensicn ec tivi tios, such as farm demonstre- 
tins. There is, however, no esteb?ished coordinetinj group involved in planning 
the ext'ension program, or in deciding what tachnical information should even be 
given to farmers or through what means. An argenization chert 9f the Rurel 
Assistance Program is found in Appendix Fl-F2. 

Coordination between the Rural Aszistance Program snd the Office of Crop 
Protect ion, the Office of Agricultural c o , ~ a o d i  tiuzs (b-caento Jgro-Pecuario) and 
the new Center for Agrarian Studies a t  Sao Jorcje is n m  being established. In 
the Center for Agrarian Studies, tbe extensicn agents ++ill receive training, 
end the research to deveiop a gooti "tech>icala' osckaqe for teaching farmers 
will be deveioped. The extension advisor has esteclished good ~orking relation- 
ships with !<ey techni cai o f f  ices. 

B f  this poict in the developnent o f  t h e  cxt:?rs . ion nroqron, a formal coordi- 
nation unit needs to he set up within t3n M i n i s t r y  s f  Rural Dsveloument. Tech- 
nical '$upport from many sections of -,he :+ini?tr:~ i .?eded, end representations 
fran these secticna, along with administrators in h?e 2xt2nsion service ahould 
be unit members. Pleeticq periodically, ?;:a ~ P G I J P  cs1; ccordinete activities for 
both the short and long run, prevent, teck;,ical tcttLzr.ocks, end elicit support 
frcm a widz range of experts In differqnt fields. 
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Activities. 

In spite of orgenizstional and recruitment difficulties, the extension 
program has succeeded in reaching at leeat 683 fsrsers. This i a  primarily the 
result of efforts by the agricultural extension advisor, who worked without 
counterpart or field agents anti1 recently. The mojor extension activities 
include: 

a; Meetings. To date, approximately 20 neetingo have been held with 
farmers in the watershed areas. ;-lost o f  these meetings have been organized 
through the conetruction workfronts, which present an easy way of reeching 
groups of farmers. These ~mftings have served a number of purposes: 

1) transmitting information to the fanera on technicai ngricultural 
subject: the importance of reforestation, soil ccnaervstion methods, planting 
of congo beans, and pest control; 

2) transmitting infcrmation to Farmers on the availability af  services 
for them, including the extension service; 

3)  perhaps most importantly, the meetings rre not lectures, but discus- 
sions. Farmers make known the problems that concern them i.~st--crop profit- 
ability, water problems, end so forth--so that the extensicn ~ervice cen 
develop its own expertise t o  r2spond tn their expressed needs. The meetings 
are viewed by the extension advisor very much as a two-woy street. 

bi Farm demonstration plots. '7hg extension advisor has set up smell 
experimentel plots on Farmers' lsnds to 5ensnstreie the advantages of ccngo 
bean plantings end pest ccntrol for nenicc. Tzsting In the field under real 
conditions close C3 farmers has been one of :he strer:gths of this technique. 
They would daubtleso benefit from bettsr coordinetian w i t h  other )Jg)R 2xperts 
(different mixes of  fertilizer oz pesticides, far example, wcrked wt with 
appropriate technical experts) end from Further exphnsion. A 8  a first ntep, 
however, they have benn very convincing to farmers. 

~) Seed distribution. Approximately 1500 +ilos o f  congo Sean seeds have 
been di3tributed to fanners by ths extension service, ennugh to cover between 
SO[! end 700 hectgros. Farmer enthusiasm for congo beans nas grown rapidly. 
In 1983; 81 femero in the four ~atsrsheds received seea5; in 1982, 683. 
Demand greatly exceedcd 3r:pply; had seeds been sveiletile t o  all who asked for 
them,:perhaps another 300 hectares of congo b9er.s could have been planted. 

I .  

d )  Development of a preliminary orogrsm dccment. The A. I .D. extension 
advisor, w i t h  the participation of "I)R officials hos written 3 plan ccverifrg 
extension activitiss a ~ d  a definition o f  the r o i z s  c f  administrative and tech- 
nice1,personnel (rlppnriix 1;;. This is an imnortant fizar  at^ in develop in^ an 
integrated program. I n  the future it shoulb be further cleborsted, end C,ke 
administrative and tecnnlcal staff traincd to i:;olerne?t it. 
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Pienning Tor 19P3 shouid inc1t.de the follwing elements- 

-- #hat innovation8 w i l l  be intrndkced (rncdif~ing the July 92 pion to 
take rec~nmendatione of this evaluation into a~count); 

-- The type9 of extenaim aztivitisa: aeed distributicn; distribution 
of pest control chswicelu or treatments of seeds; on farm trials; 
cwnmunity de!nonstrot~ons; fa rmer  neetinge, etc. >; 

-- Where the extension work will take piece !zones, neighborhoods, 
workf conta, watersheds) ; 

- The tirninq o f  the activities (Tiis should include 9cnedules for prepere- 
tory famer meetings as well 3s dates f o r  demonstrsticns, supervisory 
visits and eveluations): 

-- With whom the extension sei-vice will work (individual farmers, local 
associations, ~ 0 ~ 1 t h  3roGos (JAAC)  , schools, grcups o f  laborers at 
construction uorkf~ontc, etc.!: 

-- The type, amount end timing o f  resoilrces (!?man and material) needed 
to iaplemerlt the program (ihis ahould incldde the use of part-time 
staff from ~o:kfronta and students frcn the Training Schooi during 
their periodic f isld work progrelrrsi ; 

-- Where tne resources are and haw cs abtain them (includir~g technical 
services in ,WR .and t h e  A~~icultursl Center); 

-- How the work will be uperviszd ind evaluated. 

The Rbral Assistance nrc~ram hsa s lready  2 b ~ 0 1 ~ e d  considerabiy since its 
indistinct outline in the ' ~ o j e c c  Paper. A t  tbij point, the program has certain 
cherecteriatics ~ h i c h  sugqest huu it s h s u l d  contlnue :o evolde to become fin 
effective extension service. 

(1) It is a ternoorarv praqram. 1: is Seinq esteblished to a~sist farmers 
in the project area keue bdvsntaye of pr~;ect oenefits and create other bene- 
fits. However, once a netionel extension service in set up, thia program will 
be incorporated into it, prncacly within four to eix years. This requirea that 
ettemtion be paid to recruitment, training, and deployment of agents in the 
national service, so tbot incnrporaki~n * i l l  procsed smoothly--a complex sdqinis- 
krative task. Agents h u e d  to :work in the b r a 1  Assl~tance Program, therefore, 
should have the qualifications to Secane sgents in t h e  nationel ext,lnsion service: 
to the extent possible a t  this stage, krsinifig shoelci follow the guicielinea being 
set up for the national oerrlce. While ?he Waizrshea Hsnogement Project clearly 
has its own particular needs for farmer qsaistaccz in certain arson (including 
ref oristation, sgricul t u r d  development, end an forth), attention should a l s ~  be 
paid to the agrlculturai n m d s  :he GCC:'-ie?1z should have a nriority in its onn 
extension service. Ftrrthermcre. the ;lantin?at.ration of the progrm 8hol;ld not be- 
came too rigid or self orotective to inhibit integration. 



( 2 )  The extension component of the project was planned as a pilot erteneion 
service.. This role aesumes an even grsatar importance given GOCV plans for a 
national aervice: lessons learned here may well be applicable nationally. This 
places e special burden on the Aural Asslstence Program. On the one hend, it is 
the vehicle through which the Watershed Hanagement Project can show sane succeas 
by assisting farmers increase agricultural productivity. This is a fairly narrow, 
well-defined goal. On the other hend, as a pilot extension service, it has other 
goals as well; its major contribution nyy well he to generate knowledge, ideas 
and experiencz which can be transmitted on a large acaie to the rural population. 
In this context the outputs of the program might include: 

- Alternative extension strategies; 
- Effective, acceptable methods for increasing the productivity of . 

traditional crops; sail conservation and reforestation; 

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

- Strategies for increased farmer participation in ell pheses of local 
development and; 

- Field-level training and ongoing extension-education of local aqenta 
end farmers. 

The existence of a pilot extension aervice implies o testing of many ideas 
end innovations of which only a few are expected to produce significant results. 
What is important in e pilot effort, however, ia an experimental, open-ended 
approach. Below ere a few sugpestions for specific extension activities which 
mignt be tested dlirino 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, domest ic neter sugply ). These should be viewed as addi tione 
to the project and do not impiy reducing female participation in other 
project activities. 

-- Pilot extensioc-education activikies developed in coordination with 
local schools. This could include clessroom presentations, visits to 
demonstration plots, sct~ool gardens (irrigated), reforestation, etc. 

The systematic use of workfronts as target groups for extension educe- 
tion. This is already underway to some extent, end has been successful. 
The content of this program w i i l  vary eccordinq to the period of the 
year, the availability of water, end the duration of the workfront 
ectivity. Specific interventions could renge from single demonstretfons 
to extended training in irrigation methods on land edjecent to reservoir 
tanks and major canaia. During the periad water is available, the staff 
should consider allowing 2-3 hours per week for extension education on 
workfronts. individuals on each front (skilled or unskilled labor of 



both sexes) cculd he recruitad Fur special treining to assiat in these 
activities. Some form of salary supplement or bonus syetem could be 
established to provide incentives to their participation and leedership. 

-- The construction of community demonstration centers to serve aa bases 
for extension-ehcaticn programs. This is called for in the project 
peper end centers shoold be constructed in m e  or two ribeirea. The 
staff shculd consiaer the use of intensive iebor methods ta construct 
these centers. Local ex~ertise is availehle a d  the buildings could 
be constructed quickly. 

-- Farmer field visits to the reseerch plats at the Center for Agrerian 
Studies and to other zones whers extension progrems are more advanced. 
This will incresse farmers' awareness of possible im~rovements and will 

. give them a chance to svggest ways these programs can be adapted to 
their needs. 

These and other possible innovations heve implications for the uee of 
projectresources including meterisle and staff. They also underscore the need 
for careful program planning end systematic svaluetion. 

( 5 )  Plans for the organization, develnpment, and monitoring of extension 
staff are still in a most prelininary steqe. Thcse ere key elements in develop- 
ing e successful progrsm, as impertent as adequate training and recruitment. 
TO the extent that the Rural Assistance ?rocrsm is iodeed viewed seriously a8 
a posnible model for the.netlcna1 service, it aay Se necessary either to hire an 
outside consultant !particularly t 3  desiqn s ?reject information system! or work 
closely with experts brought in by other Foreign donors involved in extension 
work. 

The organization of extentlion ectivities used it1 the PRODESSA vrogram, 
which heve been successful elsewhere, ahculd be carefully examined and adapted 
to this project. One feature which nioht be applicable is the development of 
special skills for eecn extension aqent such as rsforsstetion, irrigation, the 
orgeniiation of youth groups. in ~ractice this nesne thet in audition to 
general extension activities, agents provide soecial assistance in their field 
of expertise. Each oqent travels throughout the oroject area to assist l0Cal 
field agents imlemznt specific ~rojects. This cooperation develops e sense of 
team work and mutual support amol:q the extension jtaff. 

This approach puts an adae? burden an the training but yields important 
benefits in terms of stef f motivation and effective project implementation. 

I A  terns of deolovment, ecenta should >e asziqned to a specific qeoqra~hic 
area, and be based in or near the area. This sl iows them to learn the specific 
problems of  famers they wark with and prnmotes two-may c m m n i c ~ t i o n  between 
farmers and the extension service. 

Extension ectivities must a l s o  be ~upervisea and monitored. 



Pro jec t  r epo r t  i n j .  now ia limited to save re l  t o p i c a l  r e p o r t s  ( a  "plan" f o r  
t h e  axtenaion program and cang9 beans) end t z i n e s t r a l  p iog res s  r e p o r t s  which 
list activities, eccompi i sben t s ,  problems, and futule plans .  Sscause  t h i s  is 
s p i l o t  p r o j e c t ,  it is p a r t i c u l a r l y  iinooctant t o  develop a D ~ O ~ , P C ~  i n f o m a t i o n  
system. They systzm should inc lvde  i n f c m a t i o n  on p ro j ec t  a c t i v i t i e s ,  t he  u s e  
of resources,  and t echn ica l ,  ~ c c n m i c  and s o c i a l  results. (One i n p a r t a n t  
s o u r c e . t h e t  should be uved is the sociosconomic u n i t  r i t h i n  MCB.) 2ecords 
should be kept  by ell s t a f f  inc luding  f ield extension agen t s  end s p e c i a l  f o n a  
need t o  be developed f o r  each cmpcneot (e.3.  denonst:stfcn p l o t s ,  Farmer meet- 
i n g % ~ ,  youth and schcol  a c t i v i t i e s .  Recards of s t a f f  a c t i v i t i e s  and meetings 
ere needed and a p lan  for  periodic a o n i t ~ r i n q  and cva;uation should be iormu- 
l a t ad .  

A t  presen t ,  a a a j o ~  obs tac l e  i 3  the  lack o f  personnel i n  Cape Yerde who 
know how t o  design and train o t h e r s  t o  uss 3 r;rojsct inr 'armeticn system. I f  
t h e  p r e j z c t  admin ia t r s to r s  take s e r i o u s l y  t h e  " p i l e t "  necura of the  s e r v i c e ,  sn 
ou t s ide  consuLtsnt sh~uld be ccn t r sc t zd  t o  a s a i s t  t h e  ~ r o j e c t  s t a f f  design snd 
innlement a p ro j ec t  i n f o m e t i o n  syste:n. ?kc conaultdncy shculd be d iv ided  i n t o  
a t  l eas t  thrze v i s i t a  t o  a1113 f o r  2e r i cd ic  acdifica:icjn sf tbe s y s t ~ m  and its 
e f f e c t i v e  i n t e g r s t i o n  i n t o  the ?ull ranqe o f  p r c j e x  ;ci ivi t i$s and decisicn- 
aaking. Via i t3  s h t u l o  3ccur be fo re  t ke  next c r c o ~ i n j  sesson ( b e l ~ e e n  February 
end May) 3nd a f t e r  the harv2sts OF 1983 ?,no i.980. 

An sutside ccns~ : i t an t  in ths ertgnsicn service shculd he cant-acted  OF 
t:fo Cjnctions: >orh d e v e i . : ~  t h e  o i en  fa ;  t-ai~inu uczinist:at3rs end s~eq:s 
and t o  ,3sr..e 2s t he  . I n fome t i on  service csnsu! t ank .  
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IX. ANALYSIS OF BENEFITS AND COSTS 

Much of the economic anafysia of the project t o  date is found in Section IY. 
The foldowing implications can be drawn: 

The ariqinal project paper hichlighted the gaics exptcted Crm eqriculturai 
productivity. It is important to consider ir! a systematic Fashio~i the nany Sene- 
fits that seem to be sccraing t'roa this project, or should sccme i f  the recon- 
mendations in the evaluation a re  70i10red. Re:/ i n c i u j e :  

Institutional DeveLcoment 
. . 

(1.1 Developing a pilot extwsicn service ahich can serve es an experinental 
"dry run" far the new netisno1 aqri~~lt~i31 extsfision service: 

(2') Develcping a cad~e o f  trained wor!tsrs in 3 variaty oi skills: water 
and soil measurement, agriculture ext?nsion, rnd constraction trades: 

( 3 )  Integrating Farm-level assistsnce and exoerimentsticn rith long-term 
research studies neczssary far agricultural bevs?ogment in .;ape Verde. 

Although limited in the  ?is ject to ths watersheds, the ca~municstion~coordi- 
nation linksges, both dithln the WR and ketween ibe HDR and other invtitutions 
such as the Center for Agrarian Studies, should tiltiinatsly benefit many other 
rural development activi:iss. 

Social Benefits 

(4 )  Helping prevent migration f = m  rural ersas: 

(5) Providing a ltabla source o f  eaployme!it i c y  Sarners ?~n~bl.? ,C ~ a k e  a 
living inccme f x r n  family P a n s :  

(6) R e t s i n i n g  the lcng-torn v i s o i l l t y  o f  , ~ r i v a t e  enterprise f a m i n g ,  by 
providing assistar,ce so :hat 7 3 r n e x  e re  ncc !'~rc,ea to sbandcn their land during 
the drovgnt; 

(7: Cutting down on the human costs witkin the family o f  tasks unicn tradi- 
tionally cznsume a grest deal o f  t i n e ,  particularly water collection and Fire- 
wood collection: 

(83 In the long t e r z .  decreesing the isolaticn 07 Fa-m ?amillas. Rural 
housing patterns hiatoricslly re f laczed the at tmpts  o f  runsway slaves to hide 
from the Portuguese. farms were sizusted in hidden places, Far frsm one another. 
Zany elements of this proJect .  inciading groiip scnplayme~t, egricuiturai extensicn: 
and possible cooperative actloo, pr~mote the inregration of f e r n  commnitiss. 

(9) To promote equitable deveiolment. by concrntrsting on .an ~~ployment 
progrm for the neediest Farmer2 sna txtcnsion service nrientat~d towards small 
farmers. 



Natural Resource end Environmental Benefits 
. ~ 

The!terrain of Cape Verde is nountsinous, the soils are not compacted, 
there are many rocks end boulders, and the fen rains cane in torrents, with a 
high rate of runoff. If the water can be slowed and spread, erosion can be 
greatly reductd, more water can infiltrate the groundwater table, mare moisture 
can be retained Por the crops, and downstream flooding and ail ting can be 
lessened. In the pest, floods heve left large levels of coarse, rocky deposits 
which have made potentially irrigeble b o t t w  land unareble. Around the struc- 
tures, the water-spreading should lead to increaaed moisture and viability o f  
crops. Catctunent dams should increase irrigability end productivity. aut the 
structures should also prgvent costs by reducing flooding and reducing the 
work expended on clearing rock deposits on downstream fields. 

I n other words, the project provides both upst:esm snd downstream benefits. 
Upstreem the structures end plantings reduce erosion and loas of soil fertility 
end arable land, while raising moisture levels near the structures. Donnstream 
the pro&t reduces flooding and the inflicted costs o f  silt and stone removal. 
Additionally, the reduction in runoff wouid aopear ta  have raised grcundwater 
tables.. 

Summarizing these benefits, 

(10) there is 3 decrease in runor'f; 

(11) a rise in the watertoole and a recherge of aquifers: 

(12) water spreads over a greater area: 

(13) There is a decrease in soil ercsion, particularly along the steepest 
alcoes, allowing in the long run for an increase in top soil, and i-eduction in 
siltation, so that costly, downstream water retzntion structures need not be 
built. 

. . 
(14) Flooding is controlled, resulting in less loss of property and crops; 

(15) new cultivable land is created. 

Aqricultursl Benefits 

(15) On rainfed lends, there ars crop yield increases of traditional beans 
and corn; 

(17) On irrigetzd lends, there is the possibility for growing highly 
profitable caeh crops: 

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

.(19) It provides 3n increase in fuelnood end forage production from new 
tree plantings. 



These are important benefits to Cape Verde. Hsny of the social end 
institutional benefits are not easily quantifiable, and, given the limited 
knowledge of the natural resource bees In Cape Verde, even the environmental 
end agricultural benefit8 cannot be eccurately quentifiable at this stage. 
In a project with a long-term vision of improving a nation's resource base, in 
which many of the moat important benefits are not quantifiable, the question 
arises ,whether it is worthwhile cslculat ing soecif ic benef i t/coat ratios 
which concentrates on those variables that are roughly quantifiable, 

There are some specific advantages in attempting to develop a quantitative 
analysis: 

I-) While this project may have l a q e  unqaanitified benefits, so rnight'other 
projects to which AID and GOCV development funds could profitably be applied. 
It is certainly possible that such opportunities exist; in such cases, it is 
inportant to compare, among other veriables, ths axcected level of eccnomic 
return of the projecta. 

2) '  Coing a benefit/cost analysis focuses attrnticn on how to inakz e project 
econcmicslly viable. In the case o f  this project. mo?s emphasis on certain 
ccmoane'nts already part or' the project can be erpectsd to yieid high rsturns. 
The role a i  the extensicn service, as a necessery !ink to increase agricultural 
productivity, end of local participetian, t~ asaist in ,>aintenance of structures, 
stand out as two project components with importn~t benef i tjcost payoffs, but 
which might easily be relegated to positions of lesser importance witl-out such 
an analysis. . .. 

32 It Focuses on the rational use of apprcpriats technologies. Often 
nanagers are not aware of the relative costs and becerits of alternatives to 
c m o n l y  used technologies, snd do not csr.siCe? snifting to or even testing 
alternetives. Doing a benefit/cost analysis of individual project camponents-- 
Yc:?stry versus crlnservatlon, contour ditches versus mntour walls--can lead to 
a cccrease in praject coats, a morz rationai bse sf fbnds, and more effective 
nar,agment. 

3enefits to Date 

The scecific benefits already brought inco the project have been discussed 
in detail in other sections of the report. Sri-fly, some (largely unquantiiied) 
i.~rovement has occurred in the environment: institutional development 13 just 
now getting unde-way; the employment component has, in fact, been providing many 
of the social benef ita envisicned. 

-Aqricultural benefits ars 90 far lea3t in evidence. This can be explained 
in part oecause increases in productiriry sna changes in cropping patterns will 
develop cnly aa all other compcnenta are succsssfully integrated inta an over- 
all pian; agricultural benefits depend on f i r n t  having the improved resaurco 
base, then the technical expertise and sxtension ~ervics to asaist farmers make 
use:cf it. The number of irri~ated heccarzs s d e d  i a  lesa then expected, end 
modern inputs to furthe2 raiae yield have cot keen r'orthccming as eesumed; 
hence crcpoing patterns have not shifted into n i p - y i z i d  cash craps et  the 
rate expected. 
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COSTS: 

Eztimates o f  a c t u a i  CCC'J and U S A i D  costs  f,-lm Janl;ar;i, i 9EC l  t o  June, 1992 
by t h e  team comoere with ?reject P q e r  cstim3tes :iz 7 9 l l ~ \ r . 3 :  

YEAR P40JECT PAPEA F~,!ALUAT 12fi TE,AH 
ESTIHATE . iryiL:\L . ., 

i932 541 2G? 7 .. 1 3 5 . 3  - 623.5 (1st h a l f )  

(SOURCE: P r o j e c t  P s p e r  , APPENDlX 8; c a l c u i a t i o o s  Crcm 2rcject q u a r t e r l y  r epo r t s .  ) 

As t h e  c r i k i c u e  i n  S e c t i o n  !I/ ?o<nted occ, 3c:i;sl ~ x r z n a i t u r e s  h e v e  5 e e c  Less 
t h a n  e x p e c t e d  because  ,:a> faker  ~ e o p i e  nave i e ~ : i  3:i.310~?d ?.kt313 ;1~pectec { b j  t h e r e  

, , ,  
wss a d e l a y  i n  s t a r t i n g  :he projzct acu \ c ;  ,nsui:la,Z Iz?.3r , . ~ s s  overouageted. 
Fur the rmore ,  there  we3 no scadcw = ? i c i n g  o r  'a!:o;., 

. a y  u p c e t i n c  the q r i y i n a i  c o s t / b e r . e i i t  z2a:vs;s: e ? ~ : r o i ~ c  p , - o j i c t  essl;,zr>tions 
- .  proven i n v i a a l e ,  and looking st ; l t 3 3 1 i ~ o ~ !  c s s t j  snd ae! ie i  i t n  : s  dats. the fallowing 

c o n c l u s i o n s  merge: 

1) Sased on a c t u a l  crooaing ~ertarns, prok.9512 v i a l 5  increases, p r o b a b l e  
h e c t a r e s  brought  under i r r i g a t i o n  o r  i:~o:.cve..ne:?t. .:EL zr l tua l  c o s t s ,  x e p c t e r  
o c a l y s i s  i n d i c a t e s  t h a t  :ne ;)20jec?. C~CI? :~? .  be j ' ~ s t i ; i ? d .  55 the e r i g i n a i  was? G n  

t h e  expec ted  a g r i c u l t u r a l  i n c r o s s e s  ' r c n  irriqstzd len63.  The increases which 
would accrve only frcm i n c r e a s e d  usage o f  mocesn ;.?puts e re  c r u c i a l  i n  3aking the  
p r c j e c t  mor2 v i a b l e ,  a s  are nore reo id  chences In kh2 c ~ o p p i n g  p e t t e r n  to higner- 
v e l u e  cash c r c ~ s .  

. . 2 )  Changes i n  the czzcpinq petCern snc 1:: :se cr' zcdern i n p u t s  are n e c e s s a r y  . . .  
t c  maks t h e  project ,xoro v i a b l e .  The ahefices :d i ; i  ncjt c c x r  ~ i t n o u t  an ~ r ' f z c t i v e  
e x t e n s i o n  service which -3n ? r o v i d e  kncu!-.dci. ;; 3:: e r f  +zc?I~. c3 package o f  i n p u i s ,  
t h e  incuts themse lves ,  and p o z s i b l y  c r e d i t . -  S??cc.;uirq ti.,.. edninistraiion of the 
p r o j e c t  in t h i s  directicn, while retsining c u r x n c  -moiey.?en: and n a t u r a l  resource 
management ccmponents.  will have a p o s i t i v e  eccncxic 3aycfF.  

3: F i n a l l y ,  this a n a l y s i s  shows t i re nece=ai:;l 'or exter,iir.g the pro : j ec t  b e  
yond i t s  c u r r e n t  complet ion date. Tke n e t u r a i  s e q u e n c i ~ q  c?  a c t i v i t i e s - - f i r s t ,  
i a p r o v k c n t a  i n  the r e s o u r c e  base: second, progrsas t o  help farmers take adven- 
tage o f  these improvements and c o n t i n u e  the+-lcq:csll;f a a e n s  t h a t  improvements 
i n  a g r i c u l t u r a l  p r o d u c t i v i t y  w i l l  oniy  s lawlY t'oi1c.v c3st  ~ n p u t s .  3 n i ; ~  now, a s  
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-vi:c?ental inprovernents have occurred ran 3orlczlis;ri ext,ansion Sring in the 
;'. ::acti a ~ o t e n t i e l  befiefika. ycre ti-.= is :,;:,ic::si\; r,s..s<sd Pgr this: t:air, 
-a,xers, kc experiment with F i e l d  trisls ;in5 ; i ; o  ext?n:ign scents f i z i d  e x p s r i -  
e m ? ,  and t o  e s t s b l i s h  an overall aqriczirurel i e v r l c p a n :  = i n n  for the uatershed 
a.'aaa. In addition, agriculturei advioe cac ~ ; r i l y  52 -;~.uae ~ ~ 3 1 . ~ c r l 3 t 2 l y  w i t h  G 

ke' .tcr understanding of ths changes th? c-nsjec: ::ss hrzc:!;ht t c  rns ?e?ct;sca kase. 
TO establish and monitor data collac!ion requl::;)a nor:; ';;;~e--Zut the Fs-.cSack 
:3 the project  should incrcsse potentia: e ~ ? ; - i : _ : . ~  ;~rri .at .-y.  
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One of the most imocr tac t  shcrtcsmi!:gs c:t t k a  ;ii!~r',i:~Li :-?-1:~n~ipneni P r o j e c t  
t o  date has beon t+,e l s ~ k  ji' ,?t.~t:::?~t~.:: 3i~r.c:jr:g.  hi^ <A;LS -::e~ri-!  ass^?& t z  
be of paramount irzportacce .ken t:~r ~ ~ ~ 3 ; i ) c i :  ;VDS ; ~ C S ~ . S R Z S .  i? ??;a a?ojast  I;i.afit . - .  agreement bet!;dften t:,e !;tCV 2nd .:I; f b ~  ?;;:.-t y,?::;;. ic .-:.;ti\lity ts ',-z car=<ed --- 
ol;t is t h e  t ' r 'e~~:~pmenr J ?  . .r;;tarsreJ ?=-,;;?a~:,: . 3 i ~ n ~ ~  Tor 2 5 ~  Z Z Q . ; ~ ~  3;~a. 
In s p i t e  3f t h i s ,  tf?e : ~ ~ ~ j e c ~  ;2r;r,a= ifaci:-. .;hsc- t!-?t ; - l ~ s l - p < y  ::2~1J Cak? 

-. . . only after the beginrricg of' Inoll;.zontetizn. :c;e dizc.?ssi.2!> i n  Ze.=",ion ii' 
discussea this prmiem. 

< w i t h u ~ ; i n t e y r s t e d  piannlr?, as :,'ria e v ~ i u a t i z n  ?as ;-hrzc+ ::;-;. .?r3_:zct i-as. 
,.,. ,, ..:IJC t icn. -.rnoj.g;.nc.?r, 33- ~ t t u i  k ~ i = . e l  ?nd oxten- eccmpli~3n~d n greet 6 ~ a l ;  it3 n.-*: - . *  -. - .  s ian ~ t i v i  ties ha.,.. l a u 5 ~ b j . l ; .  1 i-:-. :.jcn :r::;;i-?oti..:u -.:.?ii :>ca ::*en ;-:ctisn 

. . ,..,c t ' i z ic .  27.2 27 ?;?5 r?,s:.;t ? J ~ : . Z ~ V E  ; I ~ ~ , " ~ ~ ' J ~ ~ s  orient?%., s p e n i i l ~ g  :%ch tFse i r i  '.- 
of the ?;:ojact a&inis:rst,::o ;:a,~ : : a ~ -  i'zi: . r i ; l i n ~ n r . s s  32 :.T.~cc$~.!C'.>C znc: taka 
part in the details O F  cay-tu-,jey apez2tions--;,~.o sntithegis of o?f;cs-i)cund 
bureaucrats :.ri th iittl.;? aoo:~c i~ :~ . r :~  nf- 1;!y r17ii i t~ 5 F  $;- '~J-zc~ e?:,siapmefit. 

. . .  Ngnethel;sg, t h e  arb-,- ;id? c f  -:-e , - - I  -. - - -  . . .. A,-.: -., ... i i :  ,:r. a ( l , ' L ; : i 3 ~ : ? t i ~ ~  j t z i - f  ai:??.?C;yl 

. - biatzrshe6 nonage?nent I:: a ?:. 5 ;  2172 -i-?? .i;i; ta.2; .,:?. .:n :r : ?-s .;rs.=~tsni:y . . t o  undertake ifit .?grits=f ~ ~ Z C P L ? ; .  . . 2 :  
. . . .  . :.thich n a t u r j i  resok:-as ::?c, i:.? :;rr_ rS:.;+.-.-:: li-. ~1 2,; -;o_;i ;.?t-, c ;2y~ t~~ .nzn ta l .  

. . ~iternatives heccza :zLe32%2 :,:!: , .-,.. . - A  ...--. . ,. ;.-.L~z.-ba . . T ' . ~ ~  -cncsst of 
. . 8 .  this pro jec t ,  by aoving .lwak, f zcz  .I ns:-:,+ naif .=2!-:.:~*;3:1,:~ C C ~ ~ $ C C  :,in c ~ n t ~ a 3 t  
'"2 t o  e ~ r l i o r  p-oJcctj  3 ~ ~ 3  as t5c 2:J:?i . . j ~ ~ k z  ; ' " ~ j f ~ t ; ; ,  i y  t:.cFyded :ke icee 

of Icng-iz~m ~iznr i ina .  

Overai l  3131?fi<;g, k:-;e.:::r. I; :zc;in? 1 th- ;rci?st. :>F;:h =rin+.itk; 
. . -- - 

for 2 ~ 0  jest nLst 2~ : z  -?,;? i - t : :  j ,? ! ;.:.. -.-. . L .,,-:- ....... -.FC --• ZLL....  .. - m.7 l i l  +:2.??1'?2 27. :k? 
PA----- 

project. The presenx jc;nir.iaL* _ - .- - ?,?re .. _ ::five <;-.? tcf;-,:7i~:;i  - A X P D  --- IF ---.. 4 .:.:> ~ r . 3  s i ~ n  cs 
. , . . undertake t h i s ,  i: they 3rz *~iili?q t; me!cr ':*- .-,.be c~~%;nni~inent t 3  :L. 7 % : ~  

. .  .. . - zvaluation cannot 3 ~ e i l  CL;: ::L- ,: :.'.: :2=-~;3 .:iy ..,-a 1 '-:id-, 3 ~ L s . :  :5t.!jld inclcicje, 
. . .  ':hwgh t p e  rocgnzepGar.icns >j'';+r eT;.+ , , - , iss:,ts ; h c u l ~  2,0 

rosearch and data :3l;ectim 
(--soil 3nd 8c<aizr 
(-socio/~concini.z )--------------) d jeld-:c;anzfit of.' app~oprizte . . . . (-egricuiiu=.3i: zs:!<;?cin~) 30: ,,, :er?r ccnservat;;n ----3 

&nd .)zri:i;i cL;:li teck;liqc+s 

-appropriata k z l i n i n q  o f  oxt?;.ai.:n 
1 

workers --------5 !.io:%rnc w i t h  farzrrs to 
sz~c: ice kos: =griculturai . -  . 

--implementi?g r j i  pi.3iic *CiXS ,+-------- sea .,g:i.;:,s:nr ccncervation ./ 
t ~c5n ig t .e  



Rot all research nescs t3 be cur:iec o c l  oeiorz z .e  .jt-.=- I,,.. * -  , - a ~ s  are init;aceu, 
o f  course: when sosic izforrnati~n ::3efui t o  f ~ r 3 4 r 3  is ' r t ? 3 ' s ~ r ,  '.he ?rqc=9s can 
get underway. Ngr,etheless. the  <I.;.) c h e r t  l l i : ~ o c i . a t z s  t k e t  the ~ ~ G J J : :  c a n n ~ t  

7 '. develbti, aimultanecual:r on all r.=crnt.s. ,!lo ~ y s k ? ~  is ever) mory cm.?iicat"d w i t h  
t h e  addit ion o f  s r'eorjbeck Loop. 33 :'ctmersf swn kredlecge and a:cilld sni a t t i -  
tudes af'fect acpiiel reseal-ch en2 c~!: IS.-- icr'!.: -;ecisions. 

3)  An appreciation of  t h e  m o d  ?cr qre3t.r iecknicsi  s s s i a b ~ r - ~  ., ..-, 3nd 
expert ise ,  both to  provide tschnicrll adrize to deveiop :cc;3? e g e r ~ i s e  
t h r w g h ' t r s i n i n g .  In  spec if!^ ?~~0ir,7:ec23ti3ns, t > ~  evaiuetim !?as nctzd the . . ,,. usn cnc X i D  nesd for short-ten c d n ~ u : t & q t 3 ,  ewl t i 7 0  ??CU 2 3  more of?2ct i .va1r 
t e c h n i c a l  advisors presently i n  Cop-. ;!srCa. and tcchnic31 su$:ertlae fo!md 
in other sections of ;a?. A haia~-.:e .11;.3: ?a s:?zc!< b:i e ~ c e r t s  zek+rtan "qatting 
t h e  j ~ b  done" and t r a i n i n g  Zsce Yerlieca *no, i n  She 1 . x ~  ydn. .%u3: take respor~ 

. . 
s i b i l i t y  for ~ ~ j ; > t ~ i ~ ~ n q  2pr: .. iec-.. > ?  ,.?es:wt, .:aIin:? i 3  k30 :eavi:y 
neighed t ~ r ra rds  the C3_me=. S::>e res;?2Si. i-:' L:-;.2 . (,, ? ? Q ~ ~ Y : T  i:5 t-?l~i:s 1:1 the ZL% 

. . , . sccoe 6f nor!( of t k e  s ~ i i  cooaerstar~~:\ sccciai~st; C C ~ .  jc YJcJL:~~T:  50 w ( j ~ ? ( i f ! C J  

an mapolnq, he is tc h s l p  ?r2zars s ?ia;s l : :~ed rwace!nent P:tlr. 3rd .:cD*~~c: e 
t r s l n i ~ g  prcgram. Tke mphasis o i  the s?r:j?ct skacla continue t o  ~ h i ' t  i n  t h i s  
d i r x t i o ? .  

. - .  ? r s h s ~ ? j t  t h ~  sosi ~ ; ; ~ ~ 2 r ~ ~ a n <  li,cg:.qs i n  if:;.. ".>cat? 19 " -38: ':zC*es~ In@ . ., -- ' - - pzoj ,~ct  ancj t2e Cents,- ?or ;,;r?ri.+> ;eG,';,23 ::.-...,i 3'- :c.: d:2rl;.2. 4 ~ ~ : ~ ~ ~ ~ ~ ; r  ... . - 3 u p ~ o r t i v e  rslatignsni; 4::- be B : : :st  r t e ?  t z w y ~ <  9 S C S ? : ~ ~  ~f farain? a y s t m s  
r=es;7ch and extension. As ?,it. prii?cicbl:? i:?ol-.aencor o f  ;cqr izul ' :urs i  invns'iiga- 
tisn i n  tho cauntp;!, t h z  - J , - : J C ~ I  -_I_ b, , * . l tq~L: -*e , j  -, ,'- C:,z %a3 tk,e 3:a;'f end feciii:iss 

. .  . . * - -  t o  beqin meking c,n i.t..o!:.:rrzl:t <?r-;iit:;lr;-. $. . A ~ "  <? - pe.., .rsc;: :z:c= >:3j?ck ,will 
. . . . fur ther rtieny.ik.en ?-.a:> ~ - . c z c i : ~  3.. c.'..!: t 2  .!?s>n. :zo:z;;;e:~s anci .:.?or:>~;-idt? n 

netionel research prc,;ram; . ! ~ . ~ i n : a , , ~  i -? .:?cs.; .:!>!:r,~c.:: t - 1 ~ ~  ~ L I .  ii>c- " c i d  ,+ii; 
be e s s e n t i a l  in identi 'ying the ' i;t  prrblerns, .ievisinq;~~ri<abli? sol.-ltions, snd, 
a f t e r  initial t e a t i n a  pracosed ';-,r:rail;qics 2 t  the ?f?e,ssrc3 s t a t i o n ,  tzsting 

. . :hm a t  t k e  F a r ~ e r  l n . : ? i .  TI;.. :L-?.J.:~P: ryi31:.zjc:: :r.mqcjr"n) .+ r l i  25 ,+ ;iaJor tieens 
of c%el?neiir,g f d z 2 ~  iccur : . . L C  - - -  a :- -. -c ..- Fr-c . -- ?srs> 3'32..;.23f. 

+he basic dats ' -at:?erFf?q '3 >p...:~:~+2v i- :-= :?rc,??cC. : = . I .  , ;?~.su?:n: 2?0p 
. . - y iolss.; .soi l  testizc, :a:l+e:ir,.; ::%,.::gi7ci.:ai i:-:Z;.::ysi;an. :zc:!:;~q ~i.;>i Ticatit 

zao jo.rge auoport, rctn i? 'i2itj ~~1.,-.!:tiol-i tr7431 a::d I =ucseqi:eni i'oors- 
t ~ : y  a n a l y s i s .  On J'c>er ?ant'. ti.? c:2z,2:tGnit:; " 5  ? ~ t ~ i ~ i !  i i ; ~ ~ l : ' + 6  i i >  th?se 

. . activities offar3  a oract ical  t:si:i:ng 3x.>2:.5nc= fo r  <::e ;>?e!?ominantlj young 
CAS s t a f f .  

in 3xtension ? m i n i n g ,  t ce  : ? l ac ioc3 r i p  2etween the 3~";2c: CPO Sea h r q e  
13 elso FA ccnplsmentzl-y o,-,e. T5e 3.9 ::ou-s--. f c r  ?rcwsi::n ::azqts i i a  .ztsiunsJ 
t o  bslsnce slossroorn icstr~;c:lc.; .ti:+ ! ' =e l3  z>-Jer:sr;cz, ;;&ye .:f the t ra inees 

be assi.;ned 49 t:.r. .+stes",h.jc - :3nace-~nt  ?,--Ycct f:>r i re i r  ::air?inp. 
. . i n  the future,  it is r.coecj \:.!32 t+c-.n:a ;ul:~cti\. ~-~c l ;yec  ;p t h e  .2ro,ject %if? 

Se sent t o  Sao J a r p  ytr T c ~ ; > ~ . 1  ..-r.. - -  - - , 3 - . . g .  - 4  - 



i3) :4aintenanco and 1 ~ x 1  7;rticipaticn. These ass %o issues important 
f o r  the  long term ef f e c t i v c n e s s  of  t h e  prc iect .  7 r z y  a r e  3 i 3 ~  r ~lated to one 
another. A t  p x s e n t ,  t h e r e  i~ 313 s p e c i f i c  aaintonanc~ buS;et or zstiaetes of 
breabcdcwn, although moinLcnence is c;,-ried out 3f ter  ?ajar S ~ C P I ~ .  This ha3 
negative consecuences: 

-- There is no p l a n  f o a  :uh:3i: :-dill haccen. when the  projac: is aver. 
, . Will maintenat~crr siay!?;., i:e :s%cn o v e p  :;y s1-19 javerr.!:ier?t. %i:>,,out . 

astimetes of Xanpcwer or -:i..:e nenaad? 

-- Project alternatives t b e t  require h a v y  meint?nanco zr  :~arti=ipaticn 
.:are not seriously zonsi3crsc. This is the case x i t n  ccntour ditches, 
far exa~nola, wirere t?;e questicn oT zoin.kecarce is iirportsnt. Even 
-ai th  asinrenance, c i  t .2hes soc9 t o  be :)uzh cnescer than a l  t?ma t i  ve 
tecfinoicaieo, but uithaut Serialr3 c~nsiceraticn ~ f '  ntsinteclance they 
have not bcsn sericusiy considered.  

. . 
* 

In the long rup, in.afiy aapocts o f  pro jock  msintmacce must 3e undertsicsn 
by t he  .fa.mers themselves, mi-h -. . d i7  i; r q u i r z  approprzz'e tra in ing  snc develop- 
ing t e c h i ~ u e s  that er$ ID '.be f s-mers' 321:-interes t. 

Scme elements of t h e  prajec: ~l:%idy incl;de Icc3i s s ~ t i c i p a t i c n ,  p a r t i c u -  
l a r l y  the err,o;oyment prt;gl-2% and :5e FFcLd ~ctivitius o f  !:he ~ lk tens~or :  qrsgrsin. 
Other issues of  p a r t i c i a  t i s n  t5:d.t srauid be a:crsi$eco!: iz::l~de: 

- '?ermers s n c u l d  :ai<c 3 a r t  :n .ei!?crj.cn .;F Lcc3: . i n i i v i c u ~ i s  t z  ta - t i -  
. . ,  c i p e t e  42 any t r a i n i n 1 3  ;rcqrsms C ~ V E ~ ~ C P ~  F s ~  3q::::u;:t:rzl ~ r c ~ ~ i c t l c ~ n .  

- Farmers ant! 10~31 a s s s ~ i 3 c ~ c n s  S ~ C U ~ J  ~ s ~ i s t  i n  ~ : ' t q e l i ~ q  plans :'or rater 
mede a v a i l a b l e  for  i r r i q n t ~ o n  anr1 o t y e r  usa3. 

- Hemqement c i  wstcr distritucian sncz ld  be zoordinatud and supervised by 
watsr user essocia:lof.s +c:cn asv !>>jvc LJ >: CF;~C::~S :3 .?SSUTB cacltabl* all+ 
cation o f  43t9r ~ S S C U ? C ~ S .  

--The project shouid avo id  f ree  or su5sidired dist?ihution o f  inputs f o r  
agricultural  groductfcn exce?t fa: sx~er imenta i  ceiionstrations. The oes i  test  .. . that  a new ti.chnoLscy a r  'ocd 9rcdu::t i.5 ;?nai :c:z:L i 3  n h ? ~  f'srcers tire willirrg 
kc Fey fo r  it. 

E )  Hdny other issues i:f ?lanning Pave 3ter\ disc~ssod i n  the booy of the  
e~aluation. As e F i ~ a i  w t a ,  'rlhi.22 t f - o  wat,3rsi;ed nanegement ?rojeclt ~ 9 r : n O t  
undertake 321 develocrner?:al a c t i v i  tics ~ i h  :he 2rc;::ct are2 , there ar= ac t i i ~ i  t ies-- 
agricul turs l  education i n  the sctior?ls, energy conservati~r: ;raJacta to decrease 
home fuel conswpticn, ?or axamoie--rhicn w ~ ~ i d  s i ~ n i f i c ~ ~ z i y  snhanca the success 
o f  t h i s  projsct .  The ~ r o f c c t  ahculd encau:sqe t h e  .:i3C: or other crganizat icns  io 
undertaite than nhzo ezprapriatz, 3ns zocrdinek.? x t f v i t i s e  ithen a c s r ~ k l e .  

BEST AVAILABLE COPY 



Appendix A 

Table 1 Csrn Yie ld  Echind D i k e s  uZd ic Canerci k r e ~ s  

Table 2 Plsnt Height sf C o x  in Relat ion t o  Cnnto1.1r Wells 

Table 3 Corn Yield in tlrsea w i t h  Cantcur ' d e l l s  and i n  Co:?troi ,Si.eus 



Tab 1 e I 

Location -- 
1 

Corn Y i e l d  Behind Dikes and i n  ----- Control Areae -- . .' . 

Grain w e i g h t  oven-dry (&I,) Y i e l d  at  15% moisture (kg. /ha.) ---- ---I. ----.--- 

Hehintl Dike .......------ 

212.5 

f 54  

3 32 

Con& rol .----.- 

268 

70 

1, H 

Eelbind Df.ke 
- . . - - - -  

Control --- 

376 272  



Table 2 

Plent  lleighr of Corn in Refation t o  Contour WalZa - --------- 
Eiitlow Wall ...- Above Wall Between Walls Control -------- 

110.8 107.0 91.6  90.9 

132.4 135 1 1 1 . 4  109.2 

X increase near w a l l s  

19.8 

22 .4  



Table 3 

Corn Yield i n  Arentr with  Contour W a 1 1 ~  and i n  Control Areas ----------- 

Grain w i g h t ,  oven-dry (gn1.1 Y i e l d  a t  1 S X  lnoieture (kg./ha.) - 
l aca t  i o n  - - SY 11ly-1~ Cant our- h~h~~~ _Cc<x?l ------- Contour Walle Control 

11 1 135 

112 113 

1 I 

2 
2 1 

2 

5 5 7 7 

194 119 
104 165 

9 0 6 6 



APPENDIX B 

OUESTIGNARIO PARA TRABALHRDORES 
3ezembro i382 

(56  interviews) 
DADOS PESSOAIS 

- 1. Nme: 

2. N c m e d o c h e f e d s f e m i l i a :  ( L ) G ' ) ~  n:aJ; 9 
- P t a ~ ~ i , e . s  1 

3. Sexo: - M 

- 4. Idade: 

5 Estudos: 1 5 1,';; no ~ G ! - O O , . , \ ~  - , 2c0/. U 2 6 r r d & )  
V 

6. Morada: 

7. Controlador: 

*)..~~W~Í+*+++.*Í++H+HW.++I++++M++++*+~+*+++~+++++++~~+*~+++++~~++*++~* 

8. Que1 é o seu emprrgo no p r o f e c t ~ ?  

9. Ha quanto e s t a  trabalhando no p r o j e c t o ?  

10. Meis a l g m  nenbro da sua f a m i l i a  trabafhou pera o projecto? Sim Yac 

11. S e  sin, ha auanto tempo? 

12. Como conseguiü emprego no p r o j e c t o ?  

13. O que faz voce c m  o dinneiro que gsnha a t rave t  do pro jec to?  

14. Antes deste empreg9, ccmo s a t l s f a z i a  a s  necessidades que presentmente 
s a t i s f e z  com o s a l a r i o  que o projrcta lhe  9690? 

,- 
)@,*.y, , A c s m s ,  1 6 .  0n1" , ' S  , , .  i r * C O r i i i  

J w , \ . 04 h8 J0a5 

1 0 - i 4 F a :  :=A 
4 

15. Quanto ganha? 

16- 3e foi aumentedo o seu s a i a r i o  ilcjuma vez? - S i m  Neo 
4 

17. Se eim, por que razao? 1 



18. Vocr j a  recebeu algum treino no emprego? ~XJ - N ~ O  
c 
4 

19. Se sin, qual? m a s a 6  5 

20. Vace ja teve oportunidade de ?;r em prática o que eprendeu trebalhendo 
pare o projecto? 

SIN - - NAO 
21. Se sim, explique. 

22. E cultivador egrícola? - N :o 
i\ 

23. Se sim, por conta pr6pria 

rtndeiro 

perceiro 

24. A t e r ra  6 de sequeiro ou regadio? Seq~eiro litros 
i 2 hnA ~ r r !  5 , ~ : r A  '! altbe 

6 - \ ( , j Llícr ? A  2 4 ,  Regaúio - litros 

25. Que tipo de cmbuatível usa para fics domesticos, por ordern de inportGncia? 

petróieo 

outrcs (expiiq~e) . -- 
a- 

26. Paga pare o combustfvel? - S I M  - %;O 

27. Se s i n ,  quanto por die? - 

28. Ouanto tempc leva  na procura d i á ? í a  de combustivel? 

29. Qual a orígem da agua que usa em casa? 

30. Quanto tempo leva a apanher icjua? 



31. Quanta agua usa por d i a ,  2% lates?  

32. quem cuida das c r i a n c s s  enquento vcce trabalha no projccto7 

33. Antes do emprqo, era a rnesma pessoa? $IM - ~ i k a  

34. Se &o, quem era? 

35. Ache que o projecto criau aundencas na sua maneira de v i v e r ,  na vida da 
sue fami l ia ,  ou na sua ccnunidade? Cxpliq~e. 

36. Vace trsbalha com outras oessoaa da cmnicade  pare resolver p r ~ b l m a s  
de Qqua ou cutras problemas? Expliaue. 

37. Voce recebeu e l g ~ m a  essi s t  $ncl s t gcrcni ca do ?!i n i  s i é ~ i  o ie Cesenvol viaento 
Rural 7 - 

S'IU \ jAU - - 
38. Se sím, f o i  a s s i s l i n c i a  pare t e r r a  de sequei~o oii terril de reqedio? 

39. Indique o t ipo  de aaciatencia que ja recebeu: 

dist rf buicáo da &vares 

outras assistSncles (explique) 

40. Voce j a  fez algume cciaa ~iferonto na sua te r ra  devibo eo projecío? 

SIM - ?iáo - 



w T I O N A R I O  PARA TRABALHAOORES 
-1G 

41. Se s in ,  indique o que voc6 fgz de diferente: 

plantou mais irvares 

cons truiu pocc 

construiu levadas 

construiu socnlqos 

autras zoisas (exclique) 

42. Hais importante, que 6 que voce gostarie 69 receber do ~inistério, em 
termos dt conselhos ou ajuda? 

43. Pensando nesse projzcta, quais os benéficios e p r c b i e m s  criadas por ele? 

BENETICICS: 

PRCBLEMAS: 



APPE:.IOSX C 

BENEFIT-CCST ANALYSIS OF CCNTCUR WALLS AND CONTOUR DITCHES 

UNCER DIFFERENT ASSUHPTIONS 

Teble 1: Benefit,/coot a n a l y s i s  of contour walls  vi th one benefit: %he 
increase in agricufturel prcduciivity of trad.itiona1 crops due 
to  water  soreading. Uses t c t a i  estimated ccsis. 

810 r a t i o :  .lil !one dollar i n  costs For ten cents in benefits) 

Table 2: Eenefit/cost s n a l y s i s  of  ccntour wells w i t h  two benefits: 

(1) t h e  increase in ag r i cu l  til:.nl grou~ctivity o f  "Lrsdi t i o n a l  crcps. 

( 2 )  estineted benefits o f  dec??saes in erosion. 

Uses t c t a ?  zstinated costs. 

S/C ratio: 1.3,'l.2 (sne .'oLlu~ i n  costs 93r one dollar in ssnefitsj 

Table T: genefit/cos: ans1ysj.s s f  coctscz *ails as scove, k u t  9ith Lmer  
benefits frcm d;cr?ased soil ar?s:$n end cos tv  estixateo a t  half 
p re sen t  estimakss. 

0/C ratio:  1.111 ($1.10 i n  benef i ts  f o r  every $1.30 in c o s t s )  

Table 4: i3ene i i t / cos t  analys i s  3 f  ccntzu? w a l l s  q i k h  two benefits 33 eko-~e ,  
assuming fuii c o s t s ,  bur dlf;eren: fiq~ros ?or ernsian aecefits. 

Table 5 :  Economic Analys i s  of C o n t c u ~  iral ls  versus ,cn;itour ditches,  sbcrrinc 
d i t c h e s  a s  cnz-hai? the o f  ~slis, izcluding a;: e o n s t r f ~ c t i c n  
and maintenance scszs.  



T & l s  1: 3jC anzlgsis o ?  co-.;:-llr ;.rills ;:itii 5r.d bi-:zefi c ( i n c r ~ ~ e  r:1 ag. 

productivity of tradi t ional  crops due to water spreading) and : 
t o  tal es rfnated cos ts . 

I .  BENEFITS I 

~ f g p s  Hfi5. /C : :M .  S MT..'HA % / t ? i  :: INCkEA EEI'iEF I f S,'t:':i.l/Yii' 

: I .  COSTS 

'2fz1. 7'76 127@. 322 :3,%qztzZ 
.-8r:/ f 7 ,.. 
& .-. . ' , ._I [;$ 7'55:4z- 
2 :.:j 7 *,'T 5 :!'j , :,575i -,-. -- 7 

-2'. ; , 2) !;j 5'7175Z2 
259. 77 .4~-1757 
=!:I ??,L rb .472727& 
29.77.5 i!! . 7-3977!:! 
'-a'! f f &  -.. . . {Ij :z,=, qf;! ; ,2 
2:i. 7 - 5  ..:, .:, .; q . ~  .-,a24 -,-. 
?*'I. 775 
A- .- [Ti -247 124' 
-.,.,I - - 
- 2 : .  . )I : t !Zj . 21 <;3*32 
21jj - i7& 1.3 . l 5 ,.k. ? 7 2 
Y-rX 773 - ,-. 2J . 1,5z5322i 
3 3 .  776 . 14i7Z97 
A,;$ 
,A,. 776 • 1 2 2 8 ~ ~ 3 s  
-73 77.5 !Ii . i !:!A3643 
ZQ. fT6  ;7) . fi1423359 
3r3. 775 !3 . ~JFJ~E::!=: 
"g. 775 fii . iil?;!l?.L=- - - U ._, 

26.776 f;! . I.~J&. ! 1 ~!;3.;  
23.775 f;r . $5 f. :3(:!7 
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decrease In soi i srcl;~zni a:u L; iz- ;i -idid -ir ..- - --- . 
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Table 3: B;C analysis  of car.tour val l s  w i t n  t h e  same two 'Dencr'ics ( s  ~ u w e r  111" 
e s t h a c a  of benar'ico f ro= soil arzaics)  , v i r h  cost es t inates  kalved.  

ANALYSIS O F  ARRETZS 

BENEF l' TS SGRiC3LTLIRAL I biCREdSES !2UE TC WATER SPREAE I NG 

EEI'EF I T S  pFE'.-!ENT 1 sf.1 JF EF('CS I 

'i' ELF: EENEIL I TE ~-C]STS C,TSC~:U~.;T 5 '[s. 3 [ I  



BENEFIT-COST R A T I O  IS: 
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Table 4: B / C  analysis of conrout walls ,  v i t h  the same two benefits as before, 
assuming different becerit f igures f o r  s o i l  erosion but  f u l l  
est laated costs ,  

i1.  CCSTS 

dkST AVAILABLE COPY 
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: I .  Table 5 

-- ts3NGfl 1 C @NALYS IS rJf Aii.RETCS ! C3?lTBilR ROCK WALLS) VS. CONTCUR D If CHES 

CSST/M!US) CgET .'HA. 
' AREETCS 1.37 2 5 4 1;; 

CCNTOUR DITCHZS 1.:!5'7!j!85S 533. 8z3 

ACTlJGL C;,zSQYpT; c:.!Cj ! IC::''? .- L 5;EF.E; ! !3 csz - .a I-:C. . . .  . L , a . ,-.L,. .= .--. , i *"-. i e.= , ,v:! -.' i ? ~ ? ~ . / ~ ~ ~ ~ . ? .  . ,.;i,;;-t 1 - . 8 , , 1 ~ ~ , . ~ - -  ;-. 7; ! - m e . - ?  -. 
.L .- .- . . '- T u  ,.d,2.T> ; .= I",! . T O  ir.l-'-,. 3 ' )  ~7. r,-.+,;  

,i . z-. . & -. I .. 1 .  :,;A! . - :- .- . zF . ~ ~ ~ , ! ~ ; ~ ! - ; =  
- = f . , ,  2; , i - r - ,  -., .>--  - - .  1 -  . L A . - 8 , , - d  , . :  :< ,c:\;;; :?ETzF: 
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ASFETES CITCHES 3 1 5 . C  DIG. c 
COSTS C3ST9 AF;F:ETGS D 1 TCiiES 

-----------------------------------.----------------- 
254!.;j 52!p a 377 xZf::s, .>"c ?f 2 .  349z 

!.? 1 z;;$ . z!:isy !:I C3.35$!4 
i.:l 1 .: c! . 2 $.jf 5 7 ,:! 3 5 -  &.14!.2!4 
c.:j 1 2;:;g 7 !?I 7:: 44=.3"j 
ti! lZ:,?< 2;ZjsT ,,:) . 7? .-.L , ,z -- !. 
c! L Z P . ~ ! . : ) ~ ;  CJ 556.29ZtZ 
cb J 3:j). 2{1)37 i?! a s .  35$!2$ 
;,., < -,:; - ,:<5 - 

i - :: . -,-. !;! s'-. C d  =-I 
L. -L'.&.- - 

!:I 7 --?:, .-.::bc:-- 
)_'  - _ .- . C... - _' ;.;I , -- - ,. !!!:::,i 
,if i - <z l *  -,.;:.?- -, . ..., -. : -- < C T 1 0  . . -  - . i. .& .. - . 
i: 1 -,.:: - -,(,;I .7 - - . - -.- j.2 _' ! :; -. - . .:,7 :-? - - .r. . . -. :2. 

1 7 !,!! - 2;.;;:2 --- ~2. 8:' z71* T-:7z.z 
,:! T, 2 ;, 5 :: .. - ,.. . 4 7 - 1 

:-, - & - .- - 
1 .-,! ;,,. ->,::c:.- i5 - -. -- . . . , -' :.!I .! .? :; ; .L 

.. - 
:;b 1. - , ;<I  , z!:ip; :: is. c . ~ ~ ~ ~ . ~ ~ ~ : ~  

1:) 1 ? ;.:I . ?.;iC .- - >..,.- ..:I 
,::: i T r n  7145: 

!:! 1 Ti.!! . 2 ::I >3 ,: ,if 1:. !jj~?G-z 
[.:[ t - , 7 1 -  -.,.;;--- . I- - ,- -J !g l ! i r . ~ x : 2 ~ >  

- 8  , -..-' m, I,:,- ;.. . I . .. .'I . -. C, _ !:a q ,  l-?,&? L;=q 
;..{ 9 -. ; 3  -lT-, * -.!.. . -I:*.-. .. ;j; .7 . r , c c - 7  - 

, . , -: 4 , ..- '::! 

(Fu l l y  cos ted, inc lud ing  naintenance c o s t s ,  dizches are approxiaately 
half as expensive as contour  w a l l s .  j 
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ORGANIZATIONAL CE~/E?OPMENT CF THE RURAL ASSISTAKCE PROGRAM 

Charts 1 and 2 represent the present grcjaniretion of the Assistenc 
P=ogrem end one possible scenerio for its further development in 1952 snd 1% 
Although hypotheticel, the chart is designed to illustrate t he  sdminiakrative 
relationships that  qust be considered as the extension program grows. 

The pettern can be summarized as follows: 

Growth Stsqe 1983-4 

The addition of a full-tine extension specialist from the new Naiionsl 
Extension and Animation Service. Hejsha will serve sa assistent to the 
project director or similar p03t. 

Recruitment cP fsur to sight (2-4 in 1963: 2-3 in 1985) full-time exten 
sion aqents. The prcject should ccntinue .to use ccnstr~ction personnel CP a 
Part-t.irne basis to ha lp  caordinete acd I,i?alemen~ exC-ension-education progrsn 
ries to  the ?ssearch end trsining activities e t  Sac Jorge should be strength 
Sa@ Jorqe trsinets s ~ o u i d  be   art o f  the fiel~ arcS?srn in a resea~ch-leernin 
roia (-connunity needs, traditional soil zcnserveticr! ar;o eqi- icui ture? 4racti 

Phase Out Staqe 1985-6- 
. . 
Gr~udetes a f  Sea Jorqe assume roles 6s extension ssents end work ~ i t h  

experienced field personnel. Sever2l q u a l i f i e d  %S'd extension agents are ser 
each year to Seo Sorge or other  institutions f o r  long-te:~ training. The UE 

of cons'tructicn peraonnel ns extansicn assistants on a part-time basis ccr i t l  

After 1997 or 1999 

The WSH evtensicn program is i n keg rs ted  i n t o  the new Rural Animsticn at 
Extension S e r v i c s .  An extznsicn ccorjirator a l l 1  p r ~ c a h l y  r m a i n  w i t h i n  th 
Division or Soils and % a t e r  C3nserygcisn and there w i l l  5e tocmicel axt@n€I 
specialists (also graduates e i  Sao 30zge )  sssiqcea t a  t5e  division ~ h o  will 
work in cooperation w i t h  local f i e l d  agents. 

The cutline suqqests the need t o  take a iong-rsnqe v i m  o f  the extensi 
Ccmponent and, a t  ail ecsts, avo id  the  estabiiohment c;f s mini-cigriculturai 
extension bureaucracy within the Division of Soil and 'iiater Conservaticn. 
The long-range Cape Vtrdean plan calla for an intzgrat~d extension aoproach 
using' broadly trained f i d d  agents suoportsd 5y tochnicsl aqecioliuts. The 
WSM extension projzct snoul i  ccntribute t c  :he effect ive inplznentaticn of 
thia approach. 
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Chart 2 

GROWTH STAGE 1983 - 84 

2esearch S t a f f  E R  orsro8ae 1 

...-...- 

PABT TP.E 

1 3  Jot38  A G ~  cui t u r d  Farslpr 
Student3  A e ~ c i a t i  

i 1 / Leadara 
1 F b R 1 1 Z B S  
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Tke 'n'at=rshea . \!anagasnc ?ra jec=,  ch r~upk  cne 2en17 cons:=.tlc:ed s 
azd vatst  :3nse,-rac:oa s c r u c r u r e ,  is c z a c i ? . g  a zsv agrsncuic  r z ~ h e  in 
?rc~ jsc r  araa. \Isv a r a b i d  l a d  is being daveloped, s l c p i ~ g  r a i a f z d  land 
2 3  'bproved, and =ore 3 2 ~ 2 ~  is  Seconiz2 a v a l l a j i ~  f o r  irzfgatlcn. 

The reasons 5 e h b a  che c reac ion  oi a ?urt l  &sls tance  ? r o g r a  are 
I; :a iup?ot=  and r e k f a r c e  :he s 3 n s q v e s t  auege2 ta i  s q t i c a ~ l ? ~ r a l  

:icn and 335uz5. i z 3  e i52cc ive1~ess  i k r b r u ~ ; ?  ;?cir-~eii f i e l i  c z s t s ,  . . s t = s c l o n  Lots ~sci ;rri;nzng sf ?errorr?2i ;  
. . 2 )  h e i ?  Farse rs  aake sound a q r n n o n i ~  d e c ~ s ~ o c s ;  a d  

3 )  d m - -  - ~ , e a s s  faod ? r g c u c t l o n  azd L ~ ; r ~ v z  zke ~ e l r ' a r z  ci eke rss iden 
*I.- ..- -.-, . .L:eys. 

-" &he p Z 3 3 Z m  %ill Isc;~~ ,'c ~?'?Ezz: dZ13:: 
1) C.m=unit:? rer'sros:;c<~n ? r : g r . ~ s ,  us ing es?eciall:r parkinsonia . . . a .  and 7r5soozs  :u,:z,ora. T!:c ~ a c r z z s e c i  area ?larced zith srses 6 - - 

.$id= I= r  ~ 2 2 ,  UCCS, fzr33e f a r  fa---, a : ~ z ~ l s ,  szzde acd also he1 
s+r:i25 :>e sa:l c z  =:n s = t q  sl~aes. 

2 ;  i.?cro,sseii aro,a ~ l a z t t c  :1 ::?t l e y a e  1 3 j  2 ~ 2 s  - c : - a x .  3 1 s  1s a d 
r e s L s t ~ ? c  ?iac= y n i c s  h s l i s  sail i n  ? l ace ,  2rscuccs 3 hian ?tot 
vnich is bec~mLn3 3 p a x  of :hs Cape Veriean d i e c ,  provides foz . - a=r=als &?a :uaL 7c3d f C =  C28617g. 
T::zs& :xo ?c;acs ~ i l i  do =l~c>. :3 :s;= sG=e o l  c?.e de=cgtaphic - - 
z i z g  ; Z = S S U Z ~ S  0 : z  32 '22 3 L r 2 ~ 1 y  i ~ z g l l e  r:viroi7:ez=. 

3 )  IacroaseC :21:1-;3~153 3; :?LA: : z 2 e s .  
h)  hprzy~sc i  c x l r - ~ r a l  ;tac:::?s izr lzrr.;zced : r 3 ~ s .  - .  5 )  s ~ o i a z i c a l  :oozzsl JL  x s r c c  ?2sc3. 
6 j  L~cress lzg  :hs i=cr;:: 2 5  ;crzuni:y 53r=:=L72:loz i~ :kc c a t i o u :  

taken. 3 e y ~ i a z i y   schedule^ fzrzer TeecLzSs ;:11 be h e l d  and fe i  
a i s c x s s ~ o n  $ 2  fz,--,er ?::otr:f=s. ?eecs anc ? r s b i a s  uill Ee en( 

- 3. C S X I 3  Xgrl=zl : .~ral  AX: m:i.x~ .;i-~Lse z 
1 " ' ; o i k f ~ g  zo~p -=he t   IF;,:^ ~-,:le ' r g g y a ~ ,  Z i r = r _ = j t ,  :he djrlc'~1:~ra; i x t e !  

9 - .  . 
 isor or u2-2 :el? i e s i , ~ ,  c r ~ a s i z a  ;cd l r L ? l r 3 e z c  che 3ural Zevelo-1 .. ~ r m .  JB/SAS ;.',Li v o r k  v i - "  ,,.& a l l  sf :he !3;ge vitrc!oan teckci:Lans t: 

. . . . :he p r o j e c t  I:: r i i r - 3 ~  ~i o:<:xsfon xet.-xcs.  as veil 23 obczlninq r 
. , is=; ~ r c  cfzzr::iii~ SUE zest inri s a m o n j ~ = ~ ~ ' ; c r .  3lsts i n  :ha I l a l d .  
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. I operare uich other daparcnents w::~:. .Ci2?, st. z=sear;? i;; =z3'j . i . a z i s : S d ~  
ana ~ r i i e r  cu irara l  techniques. 

I 

. . C. h r a i  hssistance Coordirza r o r  t 
This ?erson vill b e  bassc in P r a i a  scc v i l l .  uork . J F A  3 t d  svezsee cha 
a c t i ~ ~ i r i d s  of the f i a l d  aqsncs 22's zisa  gl:v:;.,g zcidance and xct l~ra: lza.  
Ike szord iaa tor  2 i l l  v o t k  oi:3 :he fLzic sgznts 3n ::e : t s t  ;ad i s o n -  
o r r a t i on  field p l o t s  and sriX take patc in chz tarzrier 2 e e c i a ~ s .  Toszr3er 
v i t k  chz f i e l d  agenr,  the -:aorCinator v l l l  a s s e s s  the ? r F o r i t i a s  o f  :he 
local farmers and reia:? c h a  co :he d i r s c c z t .  
In b r m d  terns t h e  c o o r d k a t a r  is :3e vltzl Link becueen thz fieid, I:s 
need8 and p r o b l e s ~ s ,  arid :he Praia and $so Jorse based t= rhn ic ians .  It  is 
especially b p o r t a n c  f a r  t h i s  Fezson t o  ~ ~ s s s s s  p a d  c ~ m u n i c a t f o n  s k i l l s .  

2. Subject :d%ictcr S p e c i a l i ~ t  - -  . 3ependiny o n  the person's  gork ? g a d ,  heishe u i l A  5 2 ~ 2  3:her r a s p o n s i 5 i l i -  
c i a  aucsiae of ;he work i n  :he ?.ursi 3evelopnect ?-3gr33. i 3 e  S?S vill 
be a rccPaicfan uithin m e  o i  the d i v i s i o n s  a: :he Y3R (?la: ?r3tec f ion  
aca. Troducc ion ,  Sail and 'lister C o a s e r ~ a c i o n  o r  t h e  Ssnter for  Agrar ian  
S t u d i e s j  a d  v i i l  acc ap ; source  f o r  rechnica; ex=ezcisa  uhen t h e  need 
arises from the ffsld. .Utbough :his ?erson vL11 r e g o r =  to the bead of his/ 
her. respec:ive d i v i s i e n ,  ;ha SHS =ill be avaiL3bld f o r  c o n s u l c a ~ i ~ n  a d  
1, par:-cde" vork vich the ?rcqrasi. Lien j r 3 S l e . a ~  arise  Fn che f i e l d  *h1:?1 
;L-zcc 5 2  adaressec 2: =!?a: le-;el ,  -,h2 S:.!S .fill 3e re;ues:eC t3rough. t he  
? Z ~ J Z S P  ~ o ~ r d i x t ~ r ,  :o adv'se w.d h e l f  2 I z h  ; soLuri .cn.  -. ;ne spec i l i c  ?e rscn  I c  each di-vpision :a iill :k:s si.3: u l l l  be nased 5~ 
=ha heaC of each aivisizn. 

3essarch S p e ~ i a i i s  c 
-, . ;n:s.?ersan v f l l  5e b a s ~ d  t7 Sao Zorge 3i7d je u c t e t  ~ 5 2  j i r e t r  sa?erfLsi3;1 
a i  'c5.g Directoz of :he Czncsr f c r  *grarlan St:iies. Tke resear-h s?acial -  . . fst ,  i i k t  the s u b j e c t  m t z e r  s p e c i a l i s t ,  vi l l  a i s o  have r ~ , s p o s ~ s 3 r i e s  ou=- 
side ' 2 i  his vork  -&:kin :he 9rogran. 
7-* , . L a r a u ; ~  rsgularly scheduled zeacings u i ~ h  the G l r e c t c r  and =he zoordiriator 
and Gisics  co the f k l d ,  decfs lons  -.ill be nade on where i J  ?iace  rsscarch  
*a?hasis. Zn t h l s  'da;: t h e  r2s2ar:hez v i i l  >,,;..r? zgccd :o?1=3e: vI:h =he r ~ r a l  
s i c u a z i s n  and will beccrse x o t e  auars ,zf :he ? r = b l = s  an& ~cssibilicics ~i 
f300 crov ?roauct icn  i n  the f i e i d .  

?. Field. Agent 
Theft'ield agent is a: :YE! g a s s r o o c s  l eva i  o f  :he ?,ural 2 e v e , i s p ~ ~ r :  Prog- 

.m 3 r i a . .   his is t h e  p e r s o n  .*.it3 aver:~iay csacac:: ui:h f a ~ a r s  azc =heir f an -  
i l i e s .  Thrsugh r e g ~ l a r i y  sckodul td  fame= sers:xgs, =kz a3en: vill 5s  war2 
of t h e  c n e  sfruaciar.  in :he f i e l d .  
L i e d f a t e  supervision ccnes f r o m  che ccor i iaaccr .  :i clsse i.orkia3 relarfcn- 
ship bec-deen these cvo is e s s e n t i n i ,  E . J ~  cke Lr,sig?cs si :he f i e l d  3qant Fn- 
ra :he zeeds aL t5e f a a e r s  as: be t:ansfer:ec c h r o u ~ h  :Le c a o r = i z a t o c  :S 

the ?roper specialist. 
3 e s i d e s  conducting Earaer 3eecizgs acd ~ z c z ~ u r z g i c g  fzedback Lram :he ?art=- 
c i?ants ,  heishe a l s o  ZoniZoi and rake car= of  ;he f i e l d  :est and d m -  
~ n s t r a t i o n  ? l o t s ,  and 5e avaiLabi~ ,  c= tha far??..ers for  :onsuLcr=loa. L3.a: 
the; .? fe ld  agenc camot  sclve fr. che f i e i d  w i l l  ';e r e f t r r e d  t-o che rocrdlr?a- ... 
tor .  ; 
.ki 3ew commuai:y a c t i v i c i t v  ara ?zc:de< .jpc?n, t he  i i a l c i  azo-nt ..=:l sx?lai;: 
;be activit-y (12.  cornunity crae 2 i a n c i r . g  .2;! .?:~c;T 3a;:j, a r g s n i z e  and div-  
Laa .:he vork. . 
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To j e g b  there vil!. be one f i e l d  3genc in dash of the f o u r  v a l l e p s * a n d  af- 
, . c -  

tsr 6 =oncSs anocner ?=rsoa q i l l  55 added co aach - . t a l le r  5uc is i al -zeran:  
. , ., 

t'ane. a t  she end of rhe project :here 3F11 5s 3 : r a i z e d  field agects.  
T h e  :isid agenc v i l l  =e scnecn* vho Li-12s -3 :r near :kt2 ?raj&c: area, :?as 
a jooa 'aovLeige of Local f ~ r - , i z g  ?rzc:ico-s. zn spur. zina ;a :2a:a 3 e w  
tkc;-miques anc nus= 3 s  r2spac:~d 5:r :kr? :omuni::r. 

&);,The peopla 0 2  cne ? r s j c c c  are; ~ ~ i l l  :52czlic :?cough beccer kaouiedqe of 
. . ". 'famFng .- provided 5 : ~  d i s s e m l z ~ t l u n  ;f casc  dnc d.ssonscrac~ec ?Lac r e s u l r s  

a3d otker educrtisnal a c c L - r z i z s .  . . .  2.) T3e ?eo?Le oi i a ~ o  : e r o e  s i L L  3 e z ~ f  i: ';:? t h e  ex-,eri=nce 3a ln+c  chrsu3.i 
. . . . c k i s  trzgran ~nf:? z i n  be re?*a;ta: ;n ~ : ? e r  par:s o i  che i s i a ~ d s .  

. . f,.) j r e s c a r  ?ool of c r z i n e i  ~ x r a ~ s i ~ n i s c s  wr, r a n e r  Lesders vill resui:,  
, .,<- -,,h a g r ~ r + r  awazezcss si rasesz.:5 i z d  i m o c s = r 3 c l s n  seckods, and a 

7 - a - e ~  svarecrsa ::i :h=i,z an-?ir:nzer.: IF,? hcu r: ? r o t = :  I:. 3- -- - 
- .  A) .4 zors s :zb i*  ::c: s:;?.;:.- an2 az ~.z=z:.J.=.~ 2 i e c  s i - l s - ;  , ,,-, resul: .  

La Cape Verde, xher2 :her2 is a shcrcags o f  ?ersozzel  : a  f i l l  rke 3aay 53%- 

cif  ic', j c b  s l o t s  created by r a y  i d  ieve locrcer .~ ,  tiis ?;an nak-.s :he sosz or' Capa 
Vezdeaz taleacs : 

1) ,Spec i s l i s t s  ar2 avai labld  co the 2rogra.n Suc n o t  :led C J  L t  3r.icn vould 
- . - . b h i b i r  chek ? e r f s m n c e  ar' ochir i a p o r t a n t  tasks .  
2 )  The c h a b  o f  acc lon  screc;bes 5rsz cne farriers ic F i * L c  l eve l  up :a zhe 

' . r+c;xfciens h 3 s l a  2nd Sao J ~ r g s .  ' .I tch iiinks ifizoc:ly =o t he  fL+ld,  
' rhe tack.afclaas * ~ L i l  b v t  zn adced awarecess of  tveryaay f a r - l n g  :ech- 
, niques and : h s ,  a 3ec:er uncersrsndinq  = f  vks: c 3 c  a3C ~k0u1G be , : c c ~ .  

3 )  The l i n e s  or' com1:aicacl;;n a r c  . i i = z c c  an2 slzt=Le.  Sevi t eva lopne l? :~  ~ni::? 
- .  

. '  arise in the r ' f d d  caz  be z ~ r . i c a : ~ O  c ~ i r k l : ;  t r o m  :he :;rid dgeats  zr:  
che coord f iLar~r  :a chs p r o p c r  speci;i isc.  Xcsr ~ z p 3 r t a n c ,  the zcnmuzicz- 

. tion system i s  n c t  solsly "to?-do~.n" jut also :ran :kx f i e l d  Level u?. 
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APPENDIX H 

A NOTE ON VEHICLE USE AND MAiNTENANCE 

Timely transportation of personnel, equipment, and materials is crucial to 
the success o f  all components of the project. Thus, the importance of maintain- 
ing a reliable f leet af vehicles and a sufficient stock o f  spare pert3 cannot be 
minimized. With 3 Ford dump tr~cks, 5 International Scouts, and 5 motorcycles 
purchased under the project, there would appear to be sufficient vehicles avail- 
able. Currently, heuever,  scme of these v e h i c l e s  are tied up for other purposes. 
As the Scouts uaeu by the PASd technicians are frequently out of service for 
repair or maintznancz, it L3 suggested khet  ace r~f t h e  other Scouts (e.q., the 
one ueed at Sao Jorge) be made aveilaale to them when needed. If any new tech- 
niciana are ass igned  to the project, then addi t iona l  vehic?es should be ordered 
f o r  their use. 

The issue o f  spars parts  and tquipment, especially tires, n e ~ d s  added 
emphasis. Tires typically weer o u t  aFter  a-10,00 km. and speedier replacement 
is a v i t a l  concern. Also: the rough roads end off-roed situatlans cause exces- 
sive weer and tear  on springs, cioor3, arid shock ebsurSers. d j r ea ta r  awareness 
of parts zceds v 3 .  lesd tine is calLed f o r .  
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