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PREFACE
 

The Honduras Natural Resources Management Project, NRMP, was evaluated by
 

a team from Tropical Research and Development, Inc. (TR&D), which
 

included:
 

Joshua C. Dickinson III, PhD - Coordination and editing
 

Gregory L. Morris, PhD - Team Leader and watershed management
 

Daniel D. Badger, PhD - Agricultural economics and benefit-cost
 

Allyn M. Stearman, PhD - Women in development and agriculture
 

Ian D. Hutchinson, MS - Forestry
 

Robert B. Peck, MS - Agroforestry
 

Regina Pena, BS 
- Assistant in agricultural economics
 

The 
team arrived in Honduras on January 12, 1986 and left on February 4.
 

Follow up benefit/cost calculations were made by Dr. Badger after the
 

field period. The report was edited in the home office of TR&D and the
 

report presented to AID in Teguclgalpa in March, 1986.
 

The team wished to tnank Ing. 
Carlos Rivas, Director of the Ministry of
 

Natural Resources' 
NRMP and Paul Dulin, Leader of the Chemonics technical
 

assistance team and their respective staffs for their careful preparation
 

for the evaluation, candid responae to innumerable questions and logisti­

cal support. Ile also greatly appreziate the close collaboration of AID, 

particularly John Tlarren, the Pro ject Manager, whose openness aud hospi­

tality made a very tightly scheduled evaluaton both productive and 

enjoyable.
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I. PROJECT EVALUATION SUMMARY
 

SUMMARY
 

The Natural Resource Management Project (NRMP) in Honduras (AID 522-01681
 

has made excellent progress at developing and implementing a program of
 

rural extension and natural resource conservation activities. 
 In this
 

respect the program is 
essentially on-schedule once an initial 2
 -year
 

period of inactivity is discounted. 
The project has provided benefits to
 

over 
3,000 small farmers and their families, and this evaluation indi­

cates that the project enjoys a benefit/cost ratio of 3.7.
 

The Project's success 
in the field serves as an evolving (and improving
 

model for rural development efforts in Honduras. 
 The evaluation deter­

mined that expansion of the role of paid campesino para-technicals and
 

more selective use of subsidies will permit the eventual expansion of the
 

technically sound project experience to 
a national scale within the bud­

getary constraints of the Ministry of Natural Resources. 
 It is recom­

mended that the training of professionals who will select, train and
 

advise para-technicals be expanded as part of the NRMP extension and
 

Phase II.
 

Institutional development activities should focus directly on the support
 

of primary field efforts In training, soil conservation and produiction
 

with the several valuable support activities such as storage and market­

ing, involvement of women and the strengthening of local self-help 
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groups. Support to 
the National Cadastre is valuable in and of
 

Itself, but the natural 
resource information generated is 
more
 

appropriate to regional planning and policy than it is 
to the very
 

specific farm level intervations that 
are the strength of the NRMP.
 

EVALUATION METHODOLOGY
 

This, 
the Second Evaluation, was undertaken with three principal objec­

tives in mind: 
(1) evaluate the progress made to date and make recommen­

dations for changes which will improve project performance during the
 

remainder of current project life; 
(2) analyze the economic benefits and
 

costs 
associated with the project; and (3) make recommendations 
concern­

ing the desirability of 
a follow-up Phase II project, and the strategies
 

which should be implemented in such a project.
 

A six person evaluation team spent 103 person-days in Honduras over the
 

period 13 January - 3 February, 1986. The 
team interviewed AID, project
 

and national government personnel, conducted either formal 
or structured
 

interviews with 1qO campesino men and women who have participated in the
 

project, and examined fiald activities and results 
in 14 of the 22
 

project field offices. These 
field data and other information obtained
 

were used to synthesize recommendations and perform the economic analy­

sis. The key agencies involved Ministry Naturalwere the of Resources 

through the Director of the NRMP, Carlos Rivis and hi, staff, and the AID 

Agriculture and Rural Development Office, John Warren, Project Officer. 
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EXTERNAL FACTORS
 

Tnitiation of field activities was delayed by approximately two years
 

(from 1980 to 
1982) due to budgetary constraints in the national
 

government and political-irstitutional problems associated with the
 

provisional military government. 
 The project has enjoyed high host
 

government priority since mid-1982.
 

The national government changed during the final week of this evaluation,
 

and it is 
too early to tell whether this change will significantly affect
 

host government priorities with respect 
to this project.
 

INPUTS
 

Essential, high quality technical assistance has been provided to 
the
 

project through a contact with Chemonies International, but the technical
 

assistance contract expires in May 198F. 
 An extension of TA services
 

will be essential to further refine the resource conservatioo/rural 

development strategy being demonstrated by this project so 
that a fully
 

developed and tested model will he 
available for follow-iip Phase II
 

acttvitles.
 

OU'TPUTS 

After 2-1/2 years of field activity the project has reached over 3000
 

campesino families, as compared to the 5-year goal of 5000. If the 

first two years of inactivity is dircounted (19,90-1982), project field 

activities can be considered on schedule. Furthermore, responses from 
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the 190 campesinos formally interviewed revealed &n astoundingly high
 

level of acceptance; not one of these 190 individuals had complaints
 

about the project, and most were enjoying important and recognizable
 

benefits. Probably the most important benefit has been the increase in
 

yields of basic grains; not only can this largely reduce the spectre of
 

hunger (maiz, sorghum, and beans are the dietary staple), but it also
 

reduces the area under cultivation thereby magnifying soil conservation
 

benefits. Of critical long-term significance, the project is developing
 

and demonstrating a rural extension/resource conservation strategy which
 

can effectively reach the nation's campesino population.
 

Ohtpvuts in the National Cadastre and Water Resources components of the 

project have not met established goals in the area of institutional 

development, hut this has not affected the project's more 
important field
 

activities.
 

PURPOSE 

The approved project purpose is to implement natural resource conserva­

tion activities in the Rio Choluteca watershed: (1) to strengthen the 

institutional mechanisms through which the GO!! themanages country's 

natural resources; (2) to undertake an action plan in selected watersheds 

to increasie farmer's ircomes; and (3) to conserv2 soil and water 

resources through the introduction of modified agricultural and forestry 

activities. 
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The extension/resource conservation model being demonstrated and refined
 

in this project represents a major advance in the national institutional
 

capability. 
However, progress toward institutional strengt ieaing in the
 

National Cadaster and Water Resource program, though significant, falls
 

short of project goals.
 

Effective soil conservation aad agronomic practices have been implemented
 

on over 3000 small farms 
to date, and the activities undertaken to date
 

are demonstrating that appropriate, resource-conserving farm technologies
 

can improve living standards. 
 If project effort is Pastained, it is
 

expected that the benefits achieved will be 
long-lasting or permanent.
 

GOAL/SUBGOAL
 

The two principal goals 
the project seeks to achieve are: 
(1) the conser­

vation of soil and related resources; and (2) increased income and food
 

production on campesino farms.
 

Progress toward both conservation and income goals have proceeded hand­

in-hand, since the specific 3mall 
farm technologies promoted by tht
 

project are affective in addressing both goals simultaneously. Priecipal 

features of thils technological package include: (1) construction of soil 

conservation structr(r as an integral component of technology for 

achieving tncreased yields; (2) redtictton in acreage planted is made 

practical by yield increases; and (3) focus on agro-forestry and 
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cut-and-carry systems 
to reduce the grazing pressure on degraded soils.
 

Achievements in this direction are attributable intirely to project
 

activities.
 

BENEFICIARIES
 

The direct beneficiaries of the Project are 
thone small farm families in
 

the Choluteca watershed (maps I and 2) who receive technical assistance,
 

grants, and loans which contribute to 
family income and welfare. At the
 

end of 1985 the following number of persons were participating in various
 

activities undertaken by the Project:
 

#INDIVIDUALS 
Participate In Farner Groups* 2,573 

Soil Conservation Works 2,167 

Basic Grains 2,115 
Vegetables 750 

Pasture Planting and Management 362 

Home Ecopomics 316 

*The groups are the focal point of technical assistance activities.
 

The methodology being developed and demonstrated by the Project will be
 

applied to additional areas in Honduras, potentially extending the scope 

of the eventual beneficiaries nationwide. 
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UNPLANNED EFFECTS
 

No unplanned adverse impacts were observed.
 

LESSONS LEARNED
 

1. 	That there are not enough professionals to 
reach all the small farms
 

in need of assistance ­ the efforts of dedicated professionals must
 

be multiplied through the training of para-technicians working among
 

their own people.
 

2. 	That institutions tend to be compartmentalized. Programs, materials
 

and information from other government and private agencies and groups
 

could be effectively tapped to 
benefit campesinos participating in
 

the NRMP. Cross fertilization among AID projects would be particu­

larly valuable ­ many activities of the Rural Technologies Project
 

are 	directly applicable to the NRMP. 

3. 	 That statistical data gathering during the course aof project should 

he directly relevant to 
the 	measurement of the accomplishment of
 

development gnals. Tleneflt/cost analysis is easier to perform and 

more useful If the data is gathered during the course of a project 

with that goal tn mind rather than reconstructed at the time of an 

evaluation. 

4. 	 That benefft/cont analysis is a measure of the a(:compllshment of 

project goals, relevant only In the broader context of a qualitative 

and qiantitattve assessment of accomplishments In human development. 
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SPECIAL COMMIENTS OR REMARKS 

A Phase Il project is recommended that represents an extension of the
 

present project, geographically and in time leading to a nationally
 

integrated program. 

A geographic extension of the pro Ject should be into the coastal zone 
of
 

the Choluteca watershed and the Amapala area where a collaborative effort
 

between NRIT' and the Partners project would he in order where campesinos 

would benefit from appropriate management of different natural resources.
 

If the benefits from major investments in 
the National Cadastre program
 

are to 
he fully justified, additionl assistance in geographical informa­

tion management is needed.
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II. EXECUTIVE SUMMARY
 

The evaluation team believes that 
the NRMP has been successful in devel­

oping 
an approach to rural extension and natural 
resource conservation.
 

The project is addressing issues which are difficult 
to resolve: cam­

pesino extension, resource conservation, and development of the corre­

sponding institutional capabilities and linkages. Complete success has 

not been achieved, and cannot realistically be expected. However, the 

evaluators feel strongly that the project hqs attained important goals
 

and Is progressing in the right direction, 
 despite institutional and
 

other obstacles. Furthermore, 
 tihe resource consprvation and rural devel­

opment strategies being demonstrated by the project nan serve as a work­

able model for delivering appropriate extension and resource 
conservation 

technology to the campesino community. 

The evaluators found remarkable init that the course of approximately
 

200 formal and 
 informal interviews with campesinos, only one individual 

made disparaging remarks about the and itsproject iccemplishments. This 

represents an impressive level of acceptance and is I.ndicative of the 

project' s impact to date and potetial for future impact. Crop yields in 

basic grains have been more than doubled in some areas as a result of the 

project, an Important accomp lishment when hunger is common. The economic 

analysis reveals a 1980-199n benefit/cost ratio of 3.7 for the project. 
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This evaluation emphasizes recommendations for improvement of the presen
 

project, as well as 
for a Phase II project.
 

The following recommendations are justified and explainr 
 in the text of
 

the evaluation.
 

I. Expanded role of para-technical campesinos. 
 The "Productores de
 

Enlace" component of the NRMP represents a positive sten in this
 

direction, but needs to be further expanded to emphasize the use of
 

salaried campesino para-technicians on a full-time (rather than vol­

untary) basis. 
 This concept should also be expanded to include the
 

use of women campesinas to support women-in-development activities.
 

2. 
Preparation of extensionists. The quality of 
the training that 

extension agents have received is uneven. 
 Before initiating field­

work, a period of in-service training and evaluation with an experi­

enced extensionist is recommended. 
Training should be re-oriented to
 

prepare extensionists to work with para-technicians rather than
 

directly with campesinos. Training of extensionists should help them
 

function as generalists, not as specialists 
in forestry, agronomy,
 

etc. in the broader context of the small farm system in which campe­

sinos actually live. If 
a proposed agronomic practice is 
too techni­

cally complex for a forester 
to fully understand and communicate to a
 

campesino, then the technology is inappropriate. An extensionist
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trained in a particular field may be called upon from time to time to
 

provide specialized consultation to other generalists, however.
 

3. Central office linkages. The linkages between extension agencies and
 

technical specialists attached to the central office needs to be
 

strengthened. 
 The current informal mechanism does not work well, and
 

two levels of supervisors separate technical and field personnel in
 

the existing formal organizational structure. In particular, better
 

linkage is required to assist quality evaluation of fieldwork and to
 

facilitate the two-directional flow of ideas, problems, strategies,
 

etc.
 

4. Role of women. Reinforce the role of women in the program: 
 focus on
 

productive activities insofar as possible, improve the level of
 

training orientation for women "promotoras", and provide a women-in­

development (TA) position to help strengthen the woman's component.
 

Women constitute one-half the rural work force and their economic
 

role in the family is very important.
 

5. Crop diversification. Emphasize a greater diversity of minor crops
 

rather than propogatng large numbers of 
a few species (i.e.,
 

oranges). Tle promotion of a diversity of edible fruits 
in par­

ticular has a large potential which the project has barely tapped.
 

Grafting techniques, tise of varieties to extend the production
 

season, and introduction of non-traditional fruitn should all be 

pursued. A TA position in agro-forestry/tree crops is reccmmended.
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6. Forest management plans. 
 Although over 50 percent of the Choluteca
 

watershed is 
in forest (pine, broadleaf or 
scrub), the implementation
 

of rational management for saw timber is 
frustrated by legal and
 

institutional impediments. 
 A joint NRMP-COHDEFOR commission should
 

be created to establish procedures for preparing simplified Forest
 

Management Plans for fuel wood plus 
saw timber production on small
 

areas.
 

7. Information management. 
The project needs an improved Management
 

Information System. 
Much data, marginally relevant to project
 

management and rural development, is being collected. 
Valuable field
 

data is 
not being organized to facilitate effective management. In
 

the field, record-keeping should be oriented toward the farm rather
 

than keeping separate files for each activity (e.g., 
soil
 

conservation, forestry, agronomy). 
 This should help promote the farm
 

system concept, as well 
as facilitate reporting. 
 If AID requires
 

benefit/cost data for its 
own reporting functions, then such needs
 

should be defined and contractor responsibilities established and
 

funded. Such data are 
difficult to generate after-the-fact.
 

8. Access to Cadastre data. 
A massive amount of natural resource data
 

have been compiled and computerized by the National Caeistre at
 

considerable effort and expense. 
However, the computer terminals and
 

programming required to enable these data to be accessed by users in 

both the public and private sectors has not been provided, although 

this was designed to he ar, essential element of the National Cadastre 

2-4
 



component of the TRMP. 
 This impasse should he resolved, since the
 

accumulated data are of little use if they cannot be easily
 

accessed.
 

9. 	Watershed management. Integrated watershed management should be
 

re-emphasized in the NRMP and any follow-up activities. 
 Appropriate
 

watershed-oriented activities could include community reforestation,
 

revegetation of high erosion areas 
and soil conservation activities
 

in critical water supply watersheds (overlooked by the NRMP to date,
 

apparently in the interest of working in more densely populated areas
 

where the people impact would be greater).
 

10. 	Vertical integration. 
 The areas of marketing and appropriate
 

farmstead technology in such areas as 
storage of grain, have not been
 

emphasized in the NRMP. 
 Both of 
these areas will gain considernble
 

importance to a ofsupport variety NRI P initiated and independent 

rural development activities. Both activities need emphasis in the
 

future and should be specifically provided In any Phase II project,
 

either as a project component or 
through strong linkages to other
 

projects or instituttons. The use of PVOs may be a particularly 

appropriate source appropriateof technology resotirces. 

1I. Vermont Pnrtners. Thie Vermont Partners TProject at Sabaiagrande has 

achieved good resilts and operates as a useful demonstration of some 

strategies which be uefllcan ver', to the NRMP. It is extremely 

unefitl to have an organi ation of th ifs nature to develop and demon­

strate alternative rural development strategies, and we strongly 
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urge AID to continue funding Vermont Partners activities in the
 

future.
 

12. Quality of Technical Assistance. The Chemonics TA team has done an
 

excellent job and has made a major contribution to project success.
 

In order to implement the recommendations in this evaluation and 
to
 

properly refine the NRMP extension strategy in preparation for a more
 

effective Phase II project, it is recommended that technical services
 

be provided to the NRMP in the following areas: extension and train­

ing, soil conservation and watershed protection, women-in-develop­

ment, and agroforestry and fruit trees.
 

13. AID Project management. The NRMP warrants 
full-time coordination and
 

oversight from the AID Project Manager to insure the consolidation of
 

accomplishments achieved to date, and to refine pro~ect strategy for 

implementation in Phasea II project. 

14. Productor de Enlace. initiate a special program toThe NRMP should 


implement the salaried "Productor-de-enlace" concept. One purpose 

for this agency would he to gain experience with the "Productor-de-

FQlace" and two-stage extension concepts outllned in this evaluation 

("Rural Development 7xtension" section). The island of Amapala may 

serve as an appropriate -laboratory" for refinement of this concept 

prior to wide-scale implementation. 
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III. INTRODUCTION
 

A. OBJECTIVES
 

The 5-year Natural Resource Management Project (NRIPP) 
for 	the Choluteca
 

Watershed began in 1980. 
 However, due to 
lengthy start-up delays, the
 

project did not begin field activities until mid-1982, resulting in 
a
 

project extension through June 1Q8 . The7 first project evaluation was 

performed in late 1983. 
 Objectives of 	 to:
the 	second evaluaton are 


1. 	 Assess project activities and provide recommendations for project 

orientation during the 	 1 1/2 years of the project extension. 

2. 	 Quantify the benefits realized by the project to date and project 

benefits wh ich are expected as 	 a restult of project completion. 

3. Recommend strategies to be implemented in a follow-up (Phase II) 

project with a broader geographic focus. 

B. 	 METIIODOLOGY 

This evaluation is 
based on a 3-week period of field data collection and
 

analynin In "ondn1ra!; (January 13 through Fohruarv 3) with data analysis 

and report preparation activ! ties ront Inting, u- ii Maruh 15. The 

evaluation t'am ('on!;qtd of 7 menbhrs with the foilowing specialttes: 

water revsource; . n e;nr,m ,ganrtI i rt 	I o uoTo i'; , anthropology, 

agroorest:r'v, I rqtr" , Itnd gvrrapihv. 
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A list of team members and a description of their background pertinent tc
 

this evaluation is attached as Appendix 1.
 

The project was evaluated based on 
field observation and interviews with
 

project personnel in the central office and 14 
field offices
 

("agencias"), local government officials, AID offices, and small farmers
 

(Appendix 2).
 

In addition, a total of 92 
small farmers were interviewed using the
 

questionnaire in Appendix 3, and 98 women were 
interviewed using the
 

structured interview Pulde shown in Appendix 4. 
All interviews were
 

conducted In Spanish by members of 
the evaluation team.
 

Team members also observed and analyzed soil conservation projects,
 

natural resource data and analysis products and other outputs and 

activitieF; in order determineto better project impacts, and numerous 

documents relatfItie, to the pro ject were reviewed. 

Two types evaltiatinnof analvsors terv conducted: 

1. (Nialitativo lvaIla t on--il ; e;(.(d the overall. functioning, of the 

project , tho ,in,!qiti it ro itain billtv of It!; outputsi and 

Ins.s ftlt ional 
 tnpat.;, 'It:1no, all t he av li bih Infornatt on;ie and 

2. Qu tariti.t i,/e Lv.t itiot i--thf, strvam of economtc henefitsi 
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generated by the project were estimated on 
the basis oi interview
 

results, inspection of products generated by the project, and the
 

application of economic valuation techniques. 
 These benefits
 

were compared to project costs within the framework of a
 

benefit-cost analysis.
 

C. CONSTRAINTS AND LIMITATIONS
 

The principal constraint to 
this evaluation is the difficulty in
 

quantifying the 
stream of economic benefits. Several problems are
 

particularly important 
Ln this respect.
 

The project focuses considerable effort on institution-building, and the
 

benefit stream from activities in 
this area are particularly difficult to
 

quantify.
 

The principal project beneficiaries are small hillside farmers who
 

typically farm or sharecrop less than 5 11n. of land. 
 While these farnerR
 

have ohvomislV boenfited from project aotivltles, it hai been difficult 

to in11f the- enef t; ' h':iuif the:;e farmers keep no records and have 

only an appro mato ferlrisg for the Inrr-;as In Income they live
 

received. T'P';, 
whifl1 th ir ro!s;pon!;,, durfrig Intervii-ws clearly Indicate 

that an itnrrso,4ai fn 1cicorli' ha; hen ach 'wd, I n nor; i: S, thewy are 

unable (or ,riwtll ni,I) to providl, a ,,ant ifl;,,l e estImate of thiesle 

hene f i tq . 
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Important social benefits which have accrued to 
the small farmers are
 

extremely difficult to quantify. 
Benefits in this category include the
 

increased economic stability provided by crop diversification and the
 

improvement in diet as 
families begin to consume 
the surplus of vegetable
 

crops which are grown primarily as a cash crop. This is 
an important
 

benefit of women's extension work, which has generated increased
 

awareness of the nutritional value of non-traditional crops and taught
 

methods for preparing these foods.
 

Finally, there is 
a scarcity of reliable economic data on the small farm
 

sector. As 
a result there 
are few reliable 'baseline" or "pre-project"
 

data to 
serve as a point of departure for the quantitative evaluation. 
A
 

cross-sectional rather than a time-series approach has been used as the
 

basis of comparison of pre and post-proJect conditions.
 

The evaluation team has made every effort to quantify these important 

project benefits within the limitations imposed by the evaluation time 

frame and the available data. Whi le these limitations have forced us to 

make c rt ain val ue Iiidgmenor and as;slimption; , Pvery effort has been riade 

to mlisure the reasonablenes s of the :anssrmptIons used .i the qrmn titatilve 

analysis.
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IV. 
 PROJECT SCOPE AND IANAGFMENT
 

A. SCOPE
 

The Natural Resource Management Project (NRMP) was designed in 
1980 to
 

address environmental and agricultural development problems of the
 

Choluteca River Uate:shed. The 5
-year project has three major
 

components: watershed management, policy and planning, and data
 

collection and analysis. 

Watershed management
 

Initially, the project was 
to encompass five submanagement areas. 
 Due to
 

equipment and per;onnel difficulties, technical assistance at 
first was
 

confined to tn ;tlhwaters;hed;: 
 Cabeceras (the are.a immedi ately 

surroundin, 
the c;ita :a l city of Tesgtuagalpa) and Sanapi le (the reg ion near 

the citv of Choliitooa). In additlonaI1184, tw4(o s"'hwatr,;hed; were added
 

to the scope nf the pro t: Toxi gni t and OroqtI na , located hetween 

Tegic igalipa and Choliiteca. The fifth q;'hwA to r,;hod, :anllo, M;ttated in
 

the vanate rn lrenof t ho
r wa Iv r1;.hod hi; hoe n ctwo I I ,d I rom pro Iec t 

acttvitlei o 1marilv dut' to dfltanee And tf;olatton. 

Each n'n .arernt I has beer dlvided Int o outrv.ach a rea: mervtrted by a 

centraI office or ajencv (ialeneIa). At present, there are 23 agencles 

opernt i in the four hl. er;torqhdn . 7loe persionn lI varyat each agencv 

In nombr and r'nmpo ttIon hilt typf r i v fntiel nd, (I in ll rononi it; (2) a 
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forester; 
(3) a male social promotor; and 
(4) a female social promoter.
 

In some agencies 
there may also be present a cattle specialist and/or
 

aquaculture advisor. One of these individuals is designated as the 

agency supervisor and is responsible for reporting agency progress to the 

field supervior working out of either Tequcigalpa or Choluteca. These 

two field supervisors report in turn to the administrative and technical 

staff located at the ,1RIP office in Tequcigalpa. 

As part of the water.ihed management component, each agency was to deliver 

technical a,' I,';tan-e In the following areas: 

I. Promotion, ,oxtension, and training 

2. Conswrvaitfon of solls 

3. Agrofrevitry and reforestation 

4. Cat tie and range management 

5. Water qualryv cointrol 

6. Home economicq 

7. Ilort ciil ttire 

8. Aq,,aciitir. (.Selected agencies on a trial bnaols). 
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B. PROJECT MANAGEMENT
 

There is 
a need to imnrove the linkage between the technical specialists
 

and field agents. Please refer to 
the section titled "Rural Development
 

Extension" for a more 
thorough discussion of this topic.
 

Technical Assistance
 

The evaluators feel that the Chemonics Technical Assistance (TA) team has
 

done an 
excellent Job, and the dedication of the members of the TA team
 

has contributed substantially to 
the project's accomplishments.
 

In some caseo, the TA personnel have had to work without national coun­

oneterparts, In case for over one year, which contradicts the premise 

that henefitS ro!;rlIt from intera -tion bet-ween the TA plrs;onnel and their 

national o7oinin(rriart,; . o ,ihqiroc of a onot I nunt rpart puts!"\the ,i nI: I 

an exce9S lve wor]oild on the TA pr,;otintle and therebY dl milnishos their 

effectivenw.i;. If a decrl ;Ion kq iade to vxtend TA acttvitles, an 

recommended helow, thli ssituiation shouild he corrected. 

The technicaI as'; i.tane ront ra 't ik !ichvduIled t:o terminate in Hay 1986. 

It is rer'omondn ,dhlthat tf-,hnlc'l I.;,;1 ;tnce act1v o-!i ontintult be ... 

Thin will ho partli iurl v ripor nt I 1 lha,5e IT1pro jct Iq )n ng .to he 

lmplinentrd; ,in etf,' ctvl e TA toivi ,ill 1 li, , 'n t,,l t(r il,I. th. 

I,"1p I mn nIa lrm ' a co it laini I. rl a 

the fNrt of !ht, e Ihn 

ofl the, reco ,',la tIon'' I ,.r.,elva Ion and 

-r refInernen n,xt ind ;ollI -nnrse'rvit! Ion .ipproac h 
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that will form the basis of implementing an expanded, high-impact
 

Phase II project. Specific areas recommended for additional TA activitJ
 

are:
 

1. Extension and training;
 

2. Soil conservation/watershed protection;
 

3. Women-in-development;
 

4. Agroforestry and fruit trees.
 

USAID Project 'Tnnagement 

The 1RMMP is a complex project whose ultimate success depends in large 

part on the creation and maintenance of inter-institutonal linkages and 

the fnistf tit tonal I zatton theof campesino-oriented extension model whizh 

it i developing. Frirtherrore, the project has a high potential for 

expansi ion, eventtialLv into a national model for rural development and 

resuti-ce con:;vrvat on. As -,uch the project full-timewarrants coordina­

tion and oversig;ht from the All) Project 
Manager to Insure the consolida­

tion of accor plih.-lment:s achifIved to date. 

One :ictivi tv In piart. fi',iir which needs more attention fron AID is the 

organf zatfon to pro i"? reprtIn, procehires in order to provide the 

type o,I of lforraI on Whf,'h All) r,'qoilr s for pro ject evaluiations and for
 

u tit fvtg fol low°-Ill Ic! lvi ,t. 'fl,,re ;ipiwi'r; 
 to be a lact- of c;ordnina­

tion bi''w ,n All) and lhe pri lc wit h r,,!' pert to re port;1ing, partIcilarly 

In the org;an I zat Ion of t Iata riqii red to cal cili it o o-onom c hetiefIts. 
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It is our impression that adequate data are 
being collected in the field 

and additional field data collection requirements should he discouraged 

because they reduce the time extensionists have available to work ;ith 

campesinos. It appears that field data are not always forwarded to the 

central office In a timely manner 
(e.g., results of demonstration plots), 

and that the data received are not organized or reports in the most 

useful fashion. 
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V. INSTITUTIONAL DEVELOPMENT
 

A. GENERATION AND ANALYSIS OF NATURAL RESOURCE DATA
 

Significant Accomplishments
 

Two basic activities are envisioned in Revised Annex L, "Amplified
 

Project Description":
 

1. 
Enhance data collection capability of the Directorate of Water
 

Resources within the Ministry of Natural Resources
 

2. 
Tmprove the capability of the National Cadastre Program to
 

compile, analyze and disseminate natural 
resource data.
 

Ministry of Natural Resources. The 
use of NPMP funds focused on provi­

sion of technical assistance, purchase of monitoring equipment to
 

strengthen and expand the existing hydrologic data collection network,
 

plus provision of 
two vehicles.
 

National Cadantre Program. 
The project supported a major natural
 

resource analysis effort in the Choluteca watershed which, to date, has
 

generated the products summarized in Table 1. 
Additional products are in
 

preparation.
 

The project has also funded aerial photography (1:40,000 scale) for the 

entire Choluteca watershed and the preparartion of 1:10,000 scale ortho­

photo maps. These maps form the essential base naturalfor resource 
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Table I. 
Summary of Environmental Data and Analysis Prepared by National
 
Cadastre Program in Support of NRMP
 

SOILS
 
I. Maps of soil types (scale 1:50,000)
 
2. Maps of soil slope (scale 1:50,000)
 

VEGETATION, ECOLOGY AND LAND USE
 
1. 
Life zones, Hoidridge classification system (scale 1:50,000)

2. Land use (scale 1:50,000)
 

WATER RESOURCES
 
1. Isoheyt maps 
(I annual and 12 monthly, scale 1:250,000)

2. Isotherms 
(I annual and 12 monthly, scale 1:250,0C0)

3. 
Isolines of potential evapotranspitation, Thornthwaite (I annual
 

and 12 monthly, scale 1:250,000)

4. 
Thornthwaite climatic classification map (scale 1:250,000)

5. Precipitation data, monthly, for 495 stations 
(computerized)

6. 
Relative humidity, monthly, 50 stations (computerized)

7. Datly streamflow, 95 stations 
(computerized)
 

COMPUTER rMPPING
 
Political boundaries, watershed boundaries, climatic and streamflow
 
stations, isoheytes, isotherms, potential evapotranspiration
 

ANALYTICAL PROGR S 
Computation of water balance and its components; analysis of various

rainfall statistics; log-normal, log-Pearson Type III and Gumbel-I

analysis of streamflows; climatic classification using Thornthwaite and
 
Hargreaves methods
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planning as well as the ongoing Land Titling Program (ATE project 0173)
 

in the Choluteca watershed.
 

This represents the first time that a comprehensive natural resource
 

inventory has been prepared Lor an entire watershed in Honduras, as well
 

as the first time that a climatological-hydrologic data base has been
 

prepared. The data base contains most hydrometeorological data from the
 

Choluteca watershed and a significant percentage of that available from
 

the remaining area of Honduras.
 

Despite delays In this portion of the project, the results which have
 

been achieved to date forms 
a solid basis for the future use of environ­

mental data in planning activities. Th new Intergraph interactive graph­

ics system (based on a VAX 730) which was purchased with project funds
 

was being installed at the time of this evaluation, and will greatly
 

expand the Cadastre work capacity beyond that which was possible using
 

the older Intergraph system (based on a PDP-1134), which will continue to
 

be used.
 

Constraints Environmental data has little value unless it is used effec­

tively, and its value grows in proportion to its level of use. Unfortu­

nately, relatively little use has been made of the available data by the 

project or other agencies to date. Several factors appear to be impor­

tant contributors to this problem: 
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1. 	Much of the Cadastre data and analysis were not available in a
 

timely and complete manner, and thus were not available for the
 

planning phase of the NRMP.
 

2. The Cadastre prog-am has been severely affected by national
 

government budget cuts and is now largely supported through
 

USAID funding.
 

3. 	The computer facilities have been inadequate in relation to the
 

computer-oriented workload, particularly with the computer­

intensive mapping activities associated with the Land Titling
 

project.
 

4. 	There appears to be a lack of understanding in Cadastre as well
 

as the potential user agencies as 
to the way that environmental
 

data can be used or the manner in which the data can he made
 

available to potential users to enhance its utility.
 

5. 	There is no 
emphasis within Cadastre on the development of user­

oriented data and analytical products. Cadastre has not
 

oriented its environmental data activities and products toward
 

serving a larger clientele, but rather there is 	the feeling that
 

these products have been developed as a "one shot deal" for the 

?'RMP. 

Furthermore, the Project Paper specifically envisioned that Cadantre
 

would provide a separate computer room in which four computer terminals 

will he made availhale to other agencies, private firms, and others, 
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software to support these terminals. This has not been done and is 
a
 

critical omission. 
Access to the data continues to he dependent on
 

Cadastre's limited staff 
 resources, which frustrates the 
most basic
 

objectives of this activity as 
originally conceived in the Project
 

Paper. 

Recommendations
 

The activity which has not yet been undertaken by Cadastre will be to
 

promote effective utilization of the data which has been compiled and
 

computerized. The true clients for use of environmental data are the
 

t'bchniral and professional personnel with the various 
government agencie 

and the private sector. Therefore, the activities designed to promote
 

the better ,titlization of environmental data must be oriented first and
 

foremost toward this group.
 

The basic strategy which must be implemented to promote the use of
 

environmental information in planning and design is 
to show technical
 

personnel the benefits to he achieved from using this data, and to make 

the data and analyti(al tools READILY available to profensional personne. 

as 
well as profe nsona U|-in-tra[ning. The following specific activities 

are recommended. 

.Prepare a user-friendly program and accompanying, documentation 

which will enh~e uners; to acces environmental data and onduc, 

analysis without a knowledge of programming or ,,ldance from 
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Cadastre staff. 
 This will permit the widespread use of digital 

environmental files, and particularly the hydrologic data base,
 

without creating additional workload for the Cadastre staff.
 

Essentially, the system should not be approached as 
merely an
 

environmental data base, but rather as a complete ENVIRONMENTAL 

ANALYSIS SYSTEM. Few people are interested in the raw data 

itself, which is difficult to work with. However, there is a 

broad need 
for all types of analysis to answer questions such as 

"How much rain fell in Choluteca during each of the past five 

winter plant ing seasons?" It is the ability to get useful 

answers from the system that is important to users, and this is 

the need which the .unalvsis system must address. Technical 

assistance will he required for the design of this Environmental
 

Analysis System.
 

2. 
 Publicize the availability of environmental data, the analytical 

programs available for the analysis of these data, and the 

benefits that can be achieved through the more 
thorough and
 

rapid analysts which can 
he achieved using the system.
 

Appropriate avenoi for puhlIci 
ing the vysteo include seminars, confer­

ences, unlversitv cou rseq, and ras e s tudfes. For example, every univer­

sitV , td n t graduah t I ng In trch"I(l A rea; q;'itih ash .a ronomy, en i neering 

an(d natniral ,(,i ,€nr q' 1 ah "Irnni ;1 li,;tati'la O(flho nv;e',. o" on th"e nywtom to 
become .war" of Iij O'U tdA×nd FtnS Iiri wih It, rapahflites. Train-

Ing should aiino he offered throig'h profv'';iIonal asociationn. 
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The use of case studies will be particularly important, since they are
 

uniquely useful for demonstrating the manner in which the system can
 

analyze real-world problems in planning and design. 
 University students 

should be encouraged to develop, test and docuiment new applications as
 

part of their thesis and other 
research activities. 

Effective use of 
the installed environmental information processng capa­

bility could he achieved by estaHiishing an automated Ceographic Informa­

tion Syitem (([S). Fstablisihment and implementation of a 'IS would 

require Technical Assistance not envisioned in the present project, but 

which could be included in Phase 11. 
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R. CONSERVATION OF SOIL AND RELATED NATURAL RESOURCES
 

Soil Conservation with Subsidies: 
 The NRMP Approach 

A variety of on-farm soil conservation and related reforestation activi­

ties have ben ::nier;t.,n . rL pi'-yry cchanlam for conserving natural 

resourceq. Actlvities have Included implenentation of ag rofore.;try 

systems an in altrnative to "slash and burn" aigriculture , construction
 

of on-farm soil conservation structureq 
 through a program of 'ubsidie,
 

minimum tlla ge plouighinrg on the contour 
(as opposed to use of planting 

holes) and edurcation of 
farmers and school children on the importance of
 

resource conserv.ation.
 

The principal types of soil conservation works promloted by the project
 

are rock rjal q, bench rerraceq, and rock-lined drlins. These have been 

contructd ui ntrg u"bh'; Ilo, e,.ial theto total value of 
the time and
 

materIali [nvetd In the pro let by the farmer, renulting in a 

100 percent ubnhstfz#-d rosr. 

In the Ca hecera"i region, subsIdles have hen pald 50 percent In cash and 

50 perc,.nt In agricultural Inpts. In the Sothern rgIon, the s';iidle:s 

have 1 ,,,n i' the 'i o)of tom,,l-for-.wo rP. In prolvr.the. Sith, th, j'a' 

admini st ered Qofo-tr-wr" donit I )ui va! lahlo thrmh thr donor 

-nc-ia$ p (MAI:, MThIIAT) r.ithr than islug the pro 'rt 'q ow)n rihnidy 
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The 	Choluteca watershed (excluding the small 
portion in Nicaragua) 

encompasses 7,586 square kilometers, of which 3,063 square kilometers i 

in 	 nubirater.;heds targeted by NRMP activities. 

About 28 percent of land area (85,800 ha.) in project subwatersheds is I 

active agriculture, urban, and dwelling areas, and agricultural areas in 

pastnre/fal-nj rotation. Statistic,s compiled by the prolect office 

indicate that 858 hectares have received soil conservation treatment as 

of year-end 1985. 

Several factors Indicate that the soil conservation activities undertake, 

to date are far more beneficial than suggested on 	 an area basis alone: 

1. 	 Most of the JaIndq !hI h have Ween treated are Intens ively 

managed aj'rc:Irtural tI,of1 on steep slopes and which are highly 

susceptible to ero ton. 

2. 	 Field In trvt, 'wq Inicat ed that farmer, have becone highly 

conic ,:o I cnm.o f , rlV r Inn ,enfis , in-it common ly citing 

the elImInrlo" of rill ,,roloo. '~sn !a rn.,rq Indt,tt d that 

they had Plni to Ini;ta ,iald l *;! I ,"m,,;,Iv; on measurei 

In the# f'aorv.. In oon, iraiq t ar,"r; rport thal they have 

stoppeid hurn nrig : an ' i Ion con trolI '' "I"iri*,. li, re'pre,;senfltst 

a! dranatirI ,ihang'tia II awnIr c"vqi .Infllolnl mp , i o tarn,.r,i due to 

project-ponnor.ri1 ,, lvItI ,i and onit I rilt vs the Ilent ftal hanfle 
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tor sustaining soil and other natural 
resource conservation
 

activities in the future.
 

3. With yields of baic grains henp, noarly tripled in some areas 

as a resuilt of usitn Im!proved agronomic practiceq, the area 

dedicated to production of hasic grains 'ould be reduced by 

two-thirds. Tlii,, for each h'ctare which treated,Is another 

two hectares could ho rencevd from cultivation and placed into a 

less eros ive land i,, (o.*se most probably pasture or 

pasture-forest). 

A reduction in cropped area occurg because basic grains (the 

principal cron) are produced for family consumption rather than 

market. There,. 1ittle Iclentive to increase production beyond 

the family'; ne.ud;. Altun, h thilq I.qup was not 'xplicitly 

covered in th,, qu,; I onna lr,, 5Ev,.ral farierq ,xplaind that 

they had iu:hqtnt .11,i1v r,,otn ,d the ir plant ling aroa one,, they had 

ncre:nsd :',lolq "q Ing r uro o a iJo,t-promotod rononiclC 

pract t css. 

Sot ConiM,rva ion tlthot uhmidl Is5: Vermont Partner,; Approach 

The Al) P"unid,, .ahnnagrand., prol,,,t op,,rat sd by the Vermont Pa rtners of 

the Amorfra" Wm focurMI on d Msc 
1 h qnnll,.r r.ooc rpIchl, Area th theinIi 1J11P 

It has been succe'pm,,tq l In promoting t he, wilevi,,proal installati on of 'oll 
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conservation structures without the use of subsidies. Persons associate 

with the Sabanagrande project Indicated that they had experienced few 

problems getting farmer-, to construct roil conlervation works without
 

stibsidteoi 
 once the valuie of ,uch on Invo!ltment i, accepted. Field
 

inspect!o,i i 
 th L Cfha area of ),,hanagrande uggesited, that there was 

indeed I Ii igh degree of participation in soil conservation works among 

the local farmers. 

However, the ']ofl conServation itructuresi constructed in the Sabanagrande 

prolect iro rici Tnaller than tho ;v constructed by the 11RMP, and the two 

types of irettrrnctoroot properly comparable. The two approaches to 

soil conervation dhmil , hw C'pared In the field taking Into coniidera­

tion durahlif1t v a "n f tonoln e , p roct t1vi tv enohaneennt erotlIon reduc­

tion and overall labor Input. 

Comparison of 'mho 111 t.,d vri. iln.-iuhsI idizd Coniervntion 

Advantg ('1 and D)I adv;intage'; of hubsidle . There are n ever.nl advantagea 

offerod hy , l 

I Th . c.: h , ! In :) fv.;e! rig farrmers to undertake new 

practicet- , lch i-'i ll o noIe',rv:atio , whIl-i Involve a 

in zbhstt I il o f ior ) r 'p ,"r , i i 'd ,.4r.-Ife 

not prorduct- i 

w11h,. o, l Ivetar do 

Ia',: i I.fi, ;irn vfiihlo [ictnreu-- . It ilf,0on'. 

Precfl,'lv for i!if-i r,;on lh , tf 1, r ,n.ru liu pr.ivr I eS, w hlirl 

are pro rr.uo, fli hot h the NtliI' *iiid the V,'itmonit If'rt he - pro jet 
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are combined with production-ncreasing agronomic techniques s(
 

that an immediate gain in productivity will be associated with
 

the o1 comservat ton works. 

2. S~ubsidies can also he ueful In convncnv farmers to undertake 

permanent !mprovpnt"nr on land which they farm hut to which the 

do not have Crloar title. 
 This Is an issue of some importance, 

since mos 
t of the small Farmers do not have ('lear and undisput­

able title to the lands they a,, or may have a tradition of
 

using land,; b,,lonj Ini' to a large ,,iownpr on a rental bais. 

3. SubsIdies to cooperaing fr- *i,'r, Ir compensation for undertaklnm 

risky practices can provide a less ,xpensive and generally more 

effective o,.ann of funding ,xperitmentq and demnonsitrations than 

the alternattive up 


costly t'nfraitr ,,oere and qtaff. 


of 'onettingan experinent staton with its 

inilarIv , subsi[dien can he 

used to a'compl i h conservatIon n,.v.aswres of benefit to a
 

conm n ftv, downs trarm water "vrqsr or future genera tIons an In 

altusrnntiv,, toS moer e xp,,ns Iv' pu hll(- Work 's xpP4'nd I t r ,e,. 

leanmiren to Promor, the rrov,,rv of hily deg.raded landn; and 

sitream 'r1 r o !e a 'r) o ) d oam'ilv. . 

4. In cort.IIn "irtq ")f t he Ch"'lo)or,.u 'Jat eruhd, particilarl In the 

Mon , bt I f.v hIve rho1 fle' {on of providing an ,alternu;itiv~. 

Incom,/fo,od source 
for farmrs who wonlf otherwfise work a;1 

,igrnrn t lahorerq In rot on and r-offvv., rarthp*r tian Improve their 
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land. Once conservation measures have been installed, then
 

yield improvement provides the optiun of staying on 
the land
 

rather than working off the farm. 
 This quality of life improve 

ment can he permanent. 

5. 	The "ne of inhAi se provides the project personnel with an 

effective control theover quality of the structures which are 

construct ed Mnce payment of mbi;id i en can be withheld if 

construction standards are not met. In the absence of subsidie! 

quality control would be persuasive thanrather coercive. 

Offsetting these advantages there are 	 a number of disadvantages to the 

1. 	Sust;ainahlltty is diminished. 

use of subsidIe,;: 

The tendency for soil conserva­

tion activities to become aisociatei with subsidies rather than 

the soil conervation benefits themselves can tend to weaken the 

incentive to continue conse rvation efforts once subs id.en are 

elim!nat.od. Soil con'ervi tion i trtict.re, mun;t he' maintained to 

achieve long-terri honefit, particlii arly If cattle are allowed to 

grnze crop roq blidi or r)taitionr; In proteced .rvaq. If the soil 

conser,;lz oi qItri(t irv"e werv, pr)ir'}to olOn 	 the 1);l ; Il of the .smh­

nidy rather thn their long,-te'rm henef It, th' farmner will have 

little Incen't lv rnmaintain thp n d the r henefit will he 

list.
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2. Institutional development is 
thwarted. Subsidies are costly,
 

and the financial resources 
of the local government will
 

probably be inadequate 
to support a SoUl conservation program
 

based on h"stiles. An a result, otl 
conservation activities
 

can hecome irrvw ahlv tied to foreIgn aid and this can thwart 

the development of local insttutional re sponsibility far 

resource cou' rva t on. 

3. 
The focus of extens ion can become misdirected. The availability 

of subsidies ran nerve i a crutch for extensionis rs because it
 

may he ea;ier to 
pronote the stubsidies than the benefits of the 

soil conservai Ior activities. In the absence of gcod supervi­

av,; can 

sion (which I; not ,],, available) extension ,,ents 
 fall 

into the patr of hconming "!gIv-nway" agent: rather than 

agents of tvchnology tranqfer. In defense of ext.nsion 1t3t, it 

is also necessary to point out that while the impositfon of 

goals or quotas to necessary to orient field activities toward 

achlevment of t naibl,, res,,ltq,; It maken the, use' of fnrcentives 

or s.uhsl[l ,;1 yverv at?ravli ' mi'hl:nIsi for keepIng prolpct 

admfnltrators happy with " steady stramn of "rsnrilts I the 

field-. Thri' I1 .i tvl"a,'riy :nong g rn,, aiderrintsi dteve lopmelit 

ass f nl ii'o ,agi -- I 'tpor,eq rcr .rlli(''i'5, i intm ofnsrm; 


tang Il , ,rA IIv , ur I I
j;'nE qr rl,'co'ipl" hmti-i. Pr,,'ssre to 

achieve vi ;IhI I[ r. qlv roqult:,i hielpl, to ju;t lfv n'ulbsidies 

and obnctur,,!; Important , hi t mtore shbt le ach IeVrneri tq. 
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4. 
Creation of dependency among beneficiaries. Unfortunately,
 

subsidies tend to foster 
a dependency relationship rather than
 

the creation of 
an attitude of self-reliance. The reinforcement
 

of a dependency relationship over 
a period of years, or genera­

tions, can only hOv'e a debilitating effect on a population's
 

initiative and make true development increasingly difficult, if
 

not impossible.
 

5. The multiplier effect may be diminished. If subsidies are
 

available to only a segment of the population, or a fraction of
 

the target area, 
farmers may postpone improvements in other
 

neighboring 
areas until subsidies are again available.
 

Sustainability of Soil Conservation Practices
 

The issue of sustainahility is so difficult 
to assess at this time that
 

any analysis will be merely conjectural; most structures hove been only
 

recently constructed and do not yet require significant repair effort.
 

Under this circumscance a valid assessment of sustainability is impossi­

ble.
 

However, field interviews revealed that 84 percent of the farmers had
 

built some form of conservation structures and 
76 percent of those having 

soil conservation structures indicated that they had already ,ieen yield 

increases. Most frequently they cit:edi the v tibl reduction in rill 

erosion. That '.e,e bnefiti have already heen oh,;ervel 5II. Cgest that 

the structures will he maint:ai.ned. 
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Soil Conservation Subsidies: Conclusions and Recommendations 

Die to the potential abuses and pitfalls which are associated with the 

use of subsidies to promote soil conservation, subsidies should be used 

sparingly and with the utmost of caution. Most appropriate are subsidies 

which promote community benefit, including downstream beneficiaries. 

Examples include: 

I. Maintenance of stream corridors through protection to allow 

revegetation and provision of off-stream sources of stock 

water. 

2. Protection and revegetation of areas found to be prime sources 

of downstream sedimentation. 

3. Reestablishment of cloud forest areas because of their contribu­

tion to water supplies. Planting of communal lands and refor­

estation of public lands. 

4. Construction of small check dams and other structures in streams 

and gullies to reduce erosion (combined with corridor and upper 

watershed protection). 

Subsidies may be indricated when cireful assessments indicates that bene­

fits outweIgh the (li;advant; es . ub sidles to private !.ndowners may he 

Justified when r or'lation Iq not pon: fbI and downsitram benefits justify 

payments; to ,1 4mr'-ronlon red,(itfori vinvm,,ro aro ;ipplited. OtrhorwIt e 

funds can b, b ttt-r i ied to educat e and promote 4!conomially btea(efcial 

noil and no! s ture coniservltIon. 
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C. RURAL DEVELOPMENT EXTENSION 

Overview of Campeslo Extension Needs
 

Many of the problems of agricultural extension in developing areas,
 

Honduras included, derive from their application of the U.S. extension
 

service model. Extension agents in the U.S. 
are trained for the most
 

part in the large Land Grant universities located in each state. 
 These
 

Land ,rant universities receive massive funding for agricultural
 

research, training and extension from the 
state and federal government as
 

well as from agrihu.,iness and producer's associations. The U.S. 

extension agiint workl, 
 rrimarily within a familiar socioeconomic framework
 

of commercial farmers, 
not with semi-literate peasants of a different
 

culture and !;oclal class. The U.S. system of extension has not been 

notably successful in working with small farmers, particularly minority
 

farmers. Since farmers
all constitute only about 4% of the U.S. 

population, this is not a particularly noticable problem. Farmers in the 

U.S who cannot make a full-time living off agriculture have a wide 

variety of alternative employment options, either part or full-time. In 

fact, most "fariners" In the I1.S. augment their agricultural earnings with 

income from another iegment of the economy. Unlike the U.S., in 

Honduran , the catenponno f armers cons ti tute tho ,A.ORITY of the population 

and enjoy vastly fewer employnent alternatives than their agrarian 

counterpart, In the U.S. 
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In many respects the agricultural suport system that does exist in
 

Honduras replicates the U.S. model; agricultural research, training and
 

extension is 
focused on 
technology appropriate to 
commercial enterprises
 

(eg. mechanization, dependence on chemicals, monocropping and related
 

aspects of commercial agriculture). 
 Little if any training is offered in
 

topics such as 
animal traction, intercropping, use of organic
 

fertilizers, small scale food storage, and othtr technologies appropriate
 

to campesino farmers.
 

Furthermore, 
there appears to be 
no prospect of absorbing the rapidly
 

growing campesino population into other sectors of 
the economy, and there 

will be at leat as many campesinos in the future as there are today. The
 

Honduran campesino farmer will not gradually disappear as thein U.S. 
PRather, these small hillside farmers w il coalinroe L, produce the 

majority of the basic foo(is while earning as minimal income. Their
 

impact on soil water
the and resources that support not only them, but
 

also the rest 
of the population, will continue to grow in seriousness. 

A growing and impoverished campesino population not only represents a 

potential drain on the nation's oconomy, a squtandering of human resource 

potential and throata to environmental integrity; canit also provide 

the basis for future polftica fin;tab lly. The development and 

implementatlifO of an effctfvo extons ion model for campos tno farms will 

be a key detrmlnant of the rate and direction of national development. 
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Key Components of Campesino-Oriented Extension
 

What is the purpose of campesino-oriented extension? Basically, we feel
 

that its primary purpose should be three-fold: 
(a) enable the campesino 

family to produce and store enough food, particularly basic grains, to 

meet its dietary requirements; (b) aid the campesino family to develop
 

and implement income-generating activities, most probably oriented toward
 

crop diversification and local cottage industries; and (c) assist the
 

campesino to acquire skills and implement technologies appropriate to his
 

environment which will result 
in an improved standard of 
living. These 

activities should be undertaken in a fashion which does not create a 

dependency on extensfonisti, but which will permit and encourage the
 

farmer to undertake and maintain these activities in a self-sustaining 

manner. 

Three extension concepts of particular importance in promoting 

agricultural development on campesino farms in Honduras are:
 

t. IHuman resource development to achleve sustainablo results. 

S.uccessful extennfon ; mnastired not noleiv by the number of 

meter.i of terraces bilt ,inand TheFields plowed on the contour. 

full meanure of sIucce!;,i1 i, th0, phy tical change in land use 

accompanie'l by a fi Il i ndor?;andlin of th- tntrrinsirc merit of 

the change. 7111 change Tho11ld refle t a new willinsgnesn to 

ability to acce s private and govrnment sourcer; of new 
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technology without direct pressure from an extensionist or
 

subsidy. Emphasis in extension should he on promoting
 

self-reliance and self-notivation. It is most important to
 

change attittides and perspectives; new attitudes are 
fundamental
 

to development.
 

2. Promote technology appropriate to the campesino farm system.
 

The campesino farm is an environment largely devoid of advanced 

technology and is likely to remain so for the forseeable future.
 

It is necessary to undertake research and training activities to 

support the development and Implementation of te!chnol og,Ie 

appropriate to camnpeqno farms, In the same fashion that 

research and training activities.; have traditionally been focused 

on commercial far:ifn, a; beit exemplified by Zairorano. 

Campesino technol oy must h orlented toward an lntergrated 

approach to f1>rm t ead manag,,ment rat.her than the more 

specialized appr)a-h typlcal of commercIal enterprises. A
 

campesI io w ll ! nul taineo,,;ly "nlnc t act lvities III qmall
 

grains, vogthl.,. or tro cropqi, both l-ir;e, 
 and imall animals, 

. ,)r , ro-toret!rv,, ;oI] o('on!irvalt Ion, ferr I l,!or 

product Ion, marks-thi , ind ,on' or mor! Cottige Indil'it rie1.
 

rxtenqs on r-nii r focti-i iun to'hno log' 1e.! wh I ell
il l 'ce'-, fi I ly
 

intergrate! thes!e 
 many ;ii r vit t(,;,and inmutt avoid excesisve 
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specialization in 
one area at the expense of others.
 

3. Support the productive role,! of women. In Honduras the success 

of the small familv farm often depends on the direct 

partlcipatim of women In agricultural activities. There Is 

also a relitly,,lv high Incidence of women an the primary 

producers on the far nstoa. 1;omene play Inpo rt ant 

income-ReneratIng roles stuch ans n'llng eKgs, vegt nhle gardenn, 

baking and cottnge I ndu tries. Thogh the Importance of their 

income contriht ion to the annoal fanily budget Is frequently 

d'sgu ied hocaue It ac r';q from small (hut regular) earnlngs, 

in rmanv cap;s the Inc()me earned hy women In theA e "-mall 

projects" con. t tmtes the fami ly's; principal source of cash. 

Significant Accomplishments of the NRMP Fxtension Program 

The UIMP represents ;in Invaluable nd Important step in the development 

and demonstration of Ext ens ton movrv I,,c wc'hfrch are effective In reachaing 

llnndurrn carMpeqItnoqr. ';p,'c IfIc ., ,ompfi*lunr t InlIcrde: 

I. Idh nt Ifi 1 ,;'; a 

techniv.l . q i t ain. ;,').., orf,,ont Io f h P 

f t n n!',',u raft ,m of rn.,l,,r ,o'pnl' ,.lr rof 

WIM dy fsr:N,.rs ('g., 

n tilconur rv,-, us,, ,or;.inl, ,. rtIlIz ::,r,, : mnua,,m tillageu, 

plantinfg t.clrnf~q.;, s'd seetion, .agro-fore'trv, panture 

prnd rcrlcIn, Ifmproved ,tov,, tchno ,;,/). 
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The problem of a real and unavoidable social distance between
 

campesinos and most technical school 
or university graduates is 

probably the most difficult constraint which plagues efforts to 

deliver effective extension services to campeninos.
 

Over-specialtnaton. Extensionisti 
 tend to work within their own 

areas of expertise (Pg., qoil conservation, agronomy, forestry, 

livestock) rather than heing trained in a more generalized "small
 

farm iyqtem" apprmch. Some of the problems which this has created
 

are outlined below:
 

(a) There if a poor distribution of workload among the extenslonists 

within each of the extension agencies, since nome areas (eg. 

agronomv) typicalli entail a ,Preater numher of clientq than 

others (pg. forestry or Iivetock). 

(b) Record-,epin' Ii heing maintained separately for each activity 

(eg. agronor'v, flr,.trrv, nol 1 conservation) rathr than 

estahi ishlng ii n1,. record for each farm. This tends to
 

inhibit th, lv, opm
'n, or a mynthenI.Ae, farm ,ystem approach 

and alsio c're, tp"1 report Ing I. onepro) I 11 man;! .1 of land 

Is lmprov d " ing w!i I ' ,q rvit len!oi,! ,'lniies, then tree-; 

are planr,t .ilonq',qle, tbh rm Y wl, 1 i, thln the, icro),,, r re t-d 

may he ropert,,'. t, c,., ,'r,,I or ,;e I o n;lsrva; Ion and ia .il for 

agro-foroqstry . NP"rP pe rinne! oq ati- Hui! aboii half' the 

reported .gr"-turo',i ry irt Ivit !,-.; a tiira] 1, o,'pro. 'nt
 

doubl-co"t In 
 Mp o, MYi arp 'b withIo I1 ronnlervatto 
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management activities 
(Project Office plus TA expenditures) and has
 

reached nearly 3500 campesinos. This result in an average cost per
 

campesino of nearly $1,500 to date. Many of these costs are initial 

project cost,; for equipment, trainf!n and technical assistance that 

will tend to bi amortized over time. ,,alnst these costs various 

benefits have been identified in Chapter VIi. Such benefits notdo 


accrue to government 
 which rmst pay back Project loans. Terefore 

its is important to greatly increase pa;7a-technicl involvement, thus 

reducing salary, vehicle and other overhead costs per campesino
 

served.
 

This problem of high cost must be explicitely considered in program 

design, particularly for programs designed for eventual
 

incorporation into a btidget-cons trained national 
 institution. 

The long term buice,t rv constraInt s faced by the COil, combined with 

the posihibl]Ity for con; ,lerahle Inputs of external fnancing in the 

short run, ,i ' t; that 'I two 'itge extl-nsion approach nay be 

appropr fIt e: 

( s.tage I . An v'xt,.n-i ,e e-ffort alftnied at bringitng -nampe,,;no farmers tip 

to to inmo "thrsimhold" love l of prodtctfo,i tochnology and skill in 

ac(esisqlugw gov,rnmvnt: prlv'te ofind sources technology, financing, 

npcial I;'ed lnlprit,;, otc. 

5-27
 



First stage activities would emphasize extensive field effort and
 

person-to-person contact with essentially every campesino in 
the
 

target area. 
 Field extension agents would typically be campesinos 

trained as para-technicians working full-time for a salary. This 

represents a direct expansion of tile "Productor de Enlace" approrich. 

Field agent:; would initially be trained as generalists in small farm 

systems rather than as specialists. Training, supervislon and 

technical support for the para-technical campesinos would be 

provided by trained agronomists, foresters and other professionals.
 

These activities would be funded through the current NRMP and 

follow-t)i programs (eg. Phase I of 	 the NRMP). 

(b) 	Stage 2. A maintenance effort oriented toward providing support
 

services to campesinos on an "as requested" basis.
 

A reduced staff of extension agents would provide lianon between 

campesinos, and the reiearch and related activities of private and 

governmenhal. in:;t.ftort Iots. Vach field agent wo! il be trained in a 

special tv fIo 1 t-o itIppI1, l t lI:i genera I k owledg . 'hi S 

specialI I t o1,40 h1, I l it t ttd 	dii r f igSt ag, - a nd ro Inforced 

diir I ;sw *t , ' . ; Iiico t e I I r!; t ; i,av ac t: f r, io!; 	 a re Ie ; I n)ni ( o r 

limlted dfr,j tlot, Is; the' t. ranii ont-y th e ,.t: ftel agents would 

be repi,it cotltim,, ,or.iploymntf dhir ig Stage 2. AsI 	 d to In St;ge 1, 



training, supervision and technical support for the para-technical
 

campesinos would be provided by trained agronomists, foresters and
 

other professionals.
 

These activities would be supported largely through Ministry of
 

Natural Resources infrastructure, with the possibility of limited
 

external financing for specific projects.
 

We feel that the best manner to simultaneously address the various 

constraints which inhibit the impact of extension on 
campesinos is
 

to focus away from the 
use of trained agronomists as field exten­

sionsist, and theirin place to use trained pnra-technical campesi­

nos. Trained agronomists will be 
more effectively utilized in
 

technical support and supervisory roles rather than 
as field
 

extension agents in the campesino environment.
 

By using salaried, para-technical campesinos 
it is possible to avoid
 

the very real and difficult problem of large social class differ­

ences between extension agents and campesino whichfarmers inhibits 

commnriftIeiq, therehy 

the effectiveness of trained agronomits (or other profens onals) 

within the campesino community. Tdeally the para-technfc;il campe­

sinos would work in or ncar their local 

enabling theiT to make theIr rounds largely on foot or motorcycle. 

This not only reduce; project expenditure on vehiclef, hut al"o 
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encourages a more complete coverage of each extension area.
 

Although agronomists have much more training and 
scientific know­

ledge than campesino para-technicians, much of this knowledge (eg. 

mechanization) Is not merely useless in many campesino environments,
 

but may actually be counter-productive since it represents an orien­

tation which must be un-learned. Conversely, trained agronomists
 

typically lack education in areas 
of Importance to hillside farming
 

(eg. 
 organic fertilizers, soil conservation, animal traction, 

agro-forestry) and nust be re-trined by the project. As; a result, 

it can be argued Lnat the use of trained agronomists represents a 

more costly yt leqs effective approach to extension than the use of 

campesino pa ra-pro ensi ona q. 

It also meritq qention that the use of local compesinos shoud reduce 

the problem of turnover among extension personnel. An extension job 

in a campesino area Is generally not considerc! aa de irblS lob for 

a trand agronomist, and It In mo t like ly that these positions 

w ill he held hy 1"nMor ,uronomfl ;t,: for I to 3 yvars; before moving 

into a more d,';qfrahl,. Job po1t. on. Uh oll,this- field experience is 

undo1hta hly heonr I'af[Ica to thre ;r ronoafi t, and soclety as a wliole. 

rapid tnrnove r thwa rt. off;1 i,xz v 'y, on it)o ht ,hecamp,,'It i n who are 

thui tar td hn firlie.. A nnubh r orf prob Im, In the ,I' P 

projlie-t have been ,,qa'ti I wth tho high rate of t~Lrnover or 
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re-assignment of field personnel and any arrangement which would
 

mitigate this problem would be highly beneficial.
 

The program of "Productores de Enlace" is a good start in this dir­

ection, but at its present stage of development remains inadequate
 

because it retains an element of heavy dependence on the trained 

agronomist. 
This tends to inhibit the development of a complete
 

range of skills by the para-technical. Also, tlesince "Productores 

de Enlace" are all volunteers, it will not be possible to utilize 

them on anyth ing even approaching a full-time basis. 'erefore the 

project does not obtain the full benefit of the expense of their
 

training, and the outreach capacity of the most highly -apable
 

individuall: will be limited to the amount of time they are willing
 

to volunteer.
 

Results achieved 
to date with salaried para-technicians has been
 

good. Thle 
Vermont Partners Project uses paid para-technical
 

campensnoq with good resil ts, although at pay rates not considered 

sustainable ,withotit Interlart onal fund n. Ie Tatillibla Office of 

the NRIMP ha.; a -ialarled camps ino para-technician who is cons idered 

to he an ott;randing .v;!ivt. Of coirs(e, proper selection, training, 

motivation and loperv .;ion are keys, to the achievement of favorable 

rmuiuli:: ard rnuit be an Integral propram component. 
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Salary levels of para-technicians should probably be related to
 

local wage scales (eg. L.5/day in the Choluteca area, when work is
 

available) rather than those in Tegucigalpa. 
 The pay for a para­

technical employee should probably be around twice the local wage
 

scale. This will provide adequate income to hire labor to work his
 

own 
farm plus provide additional incentive income.
 

2. Give increased emphasis to alternative methods 
to support technology
 

dissemination. Greater use of alternative methods of technology
 

dissemination could be incorporated into NRMP activities such as:
 

(a) 
Posters and other visual aids geared toward a semi-literate
 

population could be developed and distributed to reinforce the
 

basic concepts being promoted by extension agents.
 

(h) The use of radio broadcasts should continue to be supported. 

Although these alternative methods can support the extensionist,
 

they can never replace person-to-person contact.
 

3. Provide technical support and extension services in the area of
 

marketing. Mhe increased production of vegetables and other
 

income-producing crops which is being encouraged by the project 

holds the potential to create an over-qupply with resultant 

decreases in prices which can counteract efforts to increase farm 

income.
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A marketing component needs 
to be added to the project, or alterna­

tively the project should establish a close and effective liason
 

with a separtately-funded marketing program.
 

4. 
 Restructure the project organization to permit closer coordination
 

between field agents and technical staff. As presently organized
 

there is no formal mechanism for project technical support staff to
 

interact directly with the field agencies; the formal communication
 

pathways pass through a minimum of two sets of supervisors, and 

informal mechanisms have not been particularly effective within the 

highly structured context of administrative and planning responsibi­

lities. Field personnel as well as technical staff are frustrated
 

by this situation. The supervisor positions have been seen 
fre­

quently as 
"bottlenecks" rather than "facilitators."
 

Better coordination and increased contact is 
required for technical
 

personnnel to 
evaluate the quality of the field interventions and to
 

provide technical advice, to assist in the acquisition of special­

ized inputs (such an new plant varieties), etc. However, 

these requests should he limited to "emergency" situations and 

specialized inputs. 

It in recommended that the supervisor of each agency by authorized 

to make contact directly with the technical staff to request 
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specialized inputs and assistance, 
Additionally, technical staff 

should he required to make semi-annual or annual inspections and
 

evaluations of the quality of the field work in each agency.
 

5. 	 Training and evalutation. 
 The problem of over-specialization should
 

be countered by adopting a farming-system approach in the training
 

activities. The following areas should be 
included in the training
 

process:
 

(a) 	Generalized extension In app-opriate farmstead technologies; 

(b) 	 Methods for outlining a comprehensive farm plan; 

(c) 	In the case of non-campesinos, orientation in the social and 

cultural characteristics of the campesino environment. 

As an additional measure, an 
in-service training period of three months
 

should he required of all new extension agents. 
 Under no circumstance
 

should a new agency be staffed with new, inexperienced personnel.
 

A system for evaluating the job performance of extensionists is 
desir­

able. If extension agents do meetnot performance requirements their 

service should be terminated. Convirqely, efforts should be made to 

establish a merit plan based e ther on salary increases or non-salary 

benefits and special recognttor. Its hould he ';tressed that mer1t 

should not he based solely on the ha ,;ts of mettng q,,otas ( metas"), but 

assessment qualitymust 	 inc lode an of work as well. Review of farm plans 
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and goals attained should he an integral part of the evaluation/merit
 

process.
 

Planning and priorities. The planning and execution of the project needs
 

to be nore responsive to the individualized needs of each agency, plus 

the unforseen situation i hich can arise. As planning operates at 

present, Initiative iq not encouraged at the agency level and in some 

Instanceq ha i been stifled. Plans should expressly make provision for 

changes or "adjnustments" during the year to cater to the individual needs 

of agencies and their clients. 
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D. 
PROMOTION OF DEMOCRATIC INSTITUTIONS
 

One of the goals of the NRMP Is 
to strengthen and support institutions
 

and workstvles which will 
reinforce participatory democracy. 
 This goal
 

can be 
it tai ned h means ;uch ;s leatersh ip development Among campes inos, 

the encorncernnt of partic ipitorv dec1;ison-niakIng , the teaching of
 

creative and effective w;avs; to 
acquire needed ,ierviceos withoit
 

paternally Intervention, and the 
fomentlng of individual and group
 

Initiative. The evaltition 
team was cognizant of efforts 
to attain these
 

goals and observed both strengths and wpakneioes of the project 
in this
 

regard.
 

Significant Accomplishments 

Campesinos receiving' assiostance from the project seemed pleased that the 

national governme'nt wa wor'kInrg In riuri areas and concerned for their
 

welfare. For manv, 'implv 
 having an Pxtnifon agent visit them In their 

homes was an "nloal and gratIfying experience. 

The pro lect has n;icceisfti llv reconntttitd various defunct organi zntions; 

of men and women In tlie crin 'r'uI l,,(c hii r'I roup.; , CARI'TAS roups , or 

old R,cursioq g ro pi ). 4,v l i ngI on prv- xl t! ig 'itrimct lr,,, the 

'xtens ion per'; oinno I h avv, mivod ,iLad rap I I lI I t o irrmat Ion of 

democrat ica liv Munl'in
roif tt farv ;elIo;ltiIonn. 
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Extension agents readily work with individuals not Interested in hecomin!
 

members of formal men's 
or women's groups. 
 This egalitarianism in 

project work ethic has convinced campesino, that the government (project' 

is not catering to ,special Interest groups nor the well-to-do.
 

The fledg ling prodiictor-de-nlace (local para-techniclan) program In the 

South I admirahie in that It nludes the campesino an an agent ot
 

change and br rig the progran dlire ctly within the 
expertine of local
 

lenders. The canpe.;Ino in therefore given 
g reater leverage over those
 

policies and ovent'; that will shape his life.
 

The estahli,;hrmint of agric"Itoral o"onmttees , cooperatives, and other
 

formal org'anl a !on,; I; 
developing leadership skills among campesinon and
 

partIcipatory decislon-inaking. 

Cons tralnts
 

Despite these accomplishments, the evaluation team wan 
disturhed by
 

repeated Indtcntionn of a lack of fIxl hility In adapting plans to the 

partic"lar .nrl,; of th1 , Individitil fleld a;gonc .''u and the discouraging of 

initlative',. 'Pr,' pro ject IMPH ovn not'; fllv ,i'r raci a manq;,lfnent 

style crorln ri.e t) [he r,'ln torcv,'r n,.r 'of ,tumocrati princlpl.ei. Orn one 

hand we' rf'r;.nInl. that th. pr.'p;Irat lot and idhero.nco-' to alinlu l planq has 

been e'i'.rl! +lal to h,. pr .'vlo- t .ndW ro.r trth}lo'd to 'nytlipi'i11 iuc'e A"Il 

work effortrn ar hf. ve, thus far. Florii'thvn Ipn, th, planning effort, and 
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execution of plans, appears to he oriented toward a top-down management 

style that discotzra;ges an open, innovative, and democratic work 

situation. Part of the problem lleq in the project's current
 

organfationil itructtir,. which reqlul req 
all admint itrattve and technical 

isitleti to pa-;,; tlrouh two f[eld supervisor!;, without al ti'rnative
 

pathwavs for flidt'idni- 1 1,encieq to obtain 
 technical ansis tance. 

Recommendat ions 

Broader participation of 
field personnel in the planning as well as
 

implementation of prolect 
inItiatives needs to 
he emphasized.
 

To discnurage the paternalt ittc tendency of the pro ject to he a service
 

provider ratht-r than facilitator, ;;roater parricipation of campeoinoq in
 

project r1ann;,P,,nt 
,;hoti d he nt'loir,io,,'e.1 ,,,bplia Izfrig the produc tor-de­

eniace concept. Th,, prod,,'tor-4'--rllli 
 shoil d be an Indlvidtial
 

operativ. andt not a field aIsIO.qtant to the! extensionl.tot. 

The great difference In noclal c lav;i, vale.'i, and attitdes between 

campes inoi and ext,,nsIon!,;ti fr,,rltlentl71;I ad; to ethnocrntr?n on the 

part: of 1;on' 't On1i, ext 'r; f Ool .i:,.t i-or ,'x;rrp], , e' ,xtent:?; wrong­

fully avri,1in,' that Int ll.1 I , i II TIn1,d t lit ,r.icv, that rampt,,iqino 

Cll.,sto9 a, Ir t - ItdIt w/ rfh I1()11, irf. ,;; r II hi, ;t air h, , .if-,t t lhar 

CAmpeO Mtro,; irto ,'I 1,-I Ic, md -dim Athh,. t r';It.'r 'r)rdfIng yli. '4afly 

exteniImioI l it ; ;ar. rl iawar. ha, th',ichn l l ,ir'onp lrnntl andi euhicilt ion do 
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not denote social suveriority.
 

The selection process of field personnel should include some means of
 

determining applicant;' attitudes toward 
 rampesinos; their aptitude for 

working with ponl, "ast1" Iifferpnt f-rn thp m;4,lve.;; and their ability 

to work with technolnoVi,allv nno;phl ;ticateO poo)pl, without di,;playing 

arroqancP or patorna i n. In addition, all field perso;nnel ;hould 

receive on.rl,,t on in the culture of the campe in to heighten 

sensi tlvitv to the,;e i;sues. As; a re-3ult of these approaches, the 

emnocratic principle; of equa litv and Intrinsic worth of the individual 

will he better served. 
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Constraints
 

Despite these significant accomplishments, there 
are several crucial
 

areas where additional emphasis must be given to 
coordination In order to
 

have signif[cant ona more impact watersheds. It is also possible that
 

important gains which have 
 been made will he frustrated by dhe changes in 

personnel throughout the government which is occurring as this evaluation
 

is being written due to the change in government. 

Recommendat ions 

Priority areas for increased coordination effort are outlined below.
 

Resolution of these issues are necessary to maximize project impact on 

resource conservation and Income-generation for campesinos.
 

1. EstahItfh 
a jofnt NP,!P-COHDEFOR commission to develop Forest 

Master Planti and -;tandardized Forest Management Plans, as 

discussed in more detaill in the section titled "Forest 

Management." Forests account for over 50 percent of the land 

area In the Choluteca watershed, and the existing 

legal/ins:ti t Ional ';y'te.m nakes It impo.; Itbio manageto these 

resoureq In a r;ationa anin r in thv ab!;ence of
 

COIHNEFOw-.lpprov,,d 
 ri n.gmont plan.;. 

2. Grenjtly Inrcra avr! 'enphaM t ihoild ht given to e:stahlIshing and 

utilizing hUP varl tv of 1Npwti ivalla l, through tHi private, 

nitt.onai, and otnarnmt IoiA l;rcr,,liii' NM' Ii too Inwardly 

focuSed, and co"g, 1. hd l t pt I Iylfrom I nc ro'asld access to 
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technical and other resources 
such as: genetic materials from
 

the Pan American School at 
Zamorano; appropriate technology
 

equipnent, ideas; and techniques available through 
the 

AID-spnnsorei "Piral 'Technologies" project and various PVOs; 

national and International sources for improved seeds, including
 

private sources.
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VT. WATERSHED MANAGEMENT
 

A. FOREST MANAGEMENT
 

In the initial phase of the project, forest management activities focused
 

on establishment of pure sLand plantations with suhsidies being 
offered
 

for tree planting plus additional subsidy payments for each 
tree
 

strviving 
to ages of 1, 2, and 3 years.
 

Experience suggested that pure stands were planted more 
for subsidy
 

payments than any other reason, and that 
farmers were truly more
 

interested in activities falling into the broad category of agroforestry.
 

Another important constraints inhibiting the 
more widespread planting of
 

pure stand forests is the problen of land mosttenure; farmers have small 

holdings with inadequate space for pure stand plantings, pils many lands 

are untitled which means 
that a person planting trees has no clear right
 

to their eventual use.
 

Due to these constraints the emphasis on pure stand forest management has 

declined over 
time and the emphasis on agroforestry has increased.
 

Despite decreasing emphasis within forestrythe project, actlvltlen are 

very important over percent of landas 50 the in the wat.irMih,,d In 

dedicated, not to agriculture or agrofort,-tiry act!vitto, , but to forentry 

proper. Thiere extsts a very real need to dIvolop I !1olrnu andI !J11't,1nablp 

forestry component to address the management needs: of the foreited Lnds. 
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Significant Accomplishments
 

The project has made significant progress toward establishing
 

inter-institutional 
 agreements with COIIDEFOR which provide incentives to 

landowrners estahli.ihing forest plantations on their properties (Converito 

CODEFOR-Recurson aturales, 13 Auust 1982. Convenio de Plantacion, 

Reciirsos 4a titrahles-CO1DEFOR-Proverto. Constancia de Extencion, Recursos 

Na turales -COTIDEFOR-Proyec to). 

Procedures applied to 
thin and extract firewood from natural stands have
 

-nsured the retention of tree cover on properties to which technical
 

aasistance has heen given in for(,st management. This is a positive 

factor in watershed protection. 

By encouraging and assisting thinning and pruning in stands of pine and 

oak, the pro lect has taken siignificant steps towards demonstrating the
 

economic 
 and gocial viah!lity of small-scale foLestry production and
 

two-ti,,r land e,,e,,nt forest
mana k,.g., above pasture or forest above 

agriculture). 

Constraint s
 

Under pes-!;ent law all trees in natural stands or naturally regenerated 

stnndn, ho the,, on private or pbi lic property, are considered a public 

retotrc o.. In t io, .thioncoo of ain .ipproved Fore, i: Management: Plan , 

conceqnsf ons to harves t thwoe itandsi are g rnnted by COFIDEFOR without 
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consent of the landowner (Decreto Ley 85 and 103). 
 While in theory this
 

should encourage tree planting, in practice this has not occurred. It
 

does, however, constitute an impediment to management for natural
 

regeneration. Campesinos lack the expertise 
to p.repare Forest Management
 

Plans, and lack the economic wherewithall to hire such expertise.
 

COHDEFOR regulations will grant permits for fuel wood extraction without
 

the preparation of a Forest Management Plan, although a tax is levied
 

according to the volume permitted. In an effort to improve the manage­

ment of forests which are affected by fuel wood harvest, through an
 

agreement with COHDEFOR the project is providing technical assistance to
 

fuel wood eXtractor's, and in exchange for compliance with the project's
 

technical guidelines the extractor is granted a temporary exemption from
 

COHDEFOR extraction tax. However, there is no mechanism to support the
 

continuance of these management practices once 
the tax holiday expires.
 

One disadvantage of management directed towards fuel wood production is
 

the removal of all trees regardless of alternative commercial uses, thus
 

precl,,ding the production of saw timber and preventing the forest from 

realizing its full potential at; a national resource. Because stand 

improvement practices such as prencribed burning are not required of fuel 

wood harve(sterf , this encourages both the excessive accumulation of 

combustible litter as well as excesive competition from broadleaf 

species. This not only degrades the commercial potintial of the stand, 

6-3 '1 



but it also makes the forest increasingly susceptible to 
severe damage or
 

destruction by fire.
 

An essential step toward the solution of this problem is 
the preparation
 

of Forest Management Plans which, once approved, establish the right to
 

extract saw timber as well as 
fuel wood, and outline compulsory
 

management practices (thinning standards, prescribed burning, etc.)
 

oriented toward stand improvement. Project activities which could be
 

undertaken to support the preparation of Forest Management Plans are
 

outlined in the subsequent section on "Recommendations."
 

Inspection of stands managed under the technical guidance of the NRMP 

indicate that inadequate attention has 
been given to the removal of
 

deformed and defective stems and the thinning of non-commercial species
 

within naturally regenerated stands. 

In a number of communities (e.g., Tatumbla) the forest standing on public 

lands (terrenos ejidales terrenosand comunales) is being depleted and 

degraded by uncontrolled cutting, over-grazing and the burning of 

pasture. Control problem unfeas ibleof this if; tinder existing 

instituttonal arrangements due theto lack of enforcement by CO1IDEFOR and 

the absence of a mandate enabling the project to undertake management 

activities on these forested lands. 
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Recommendations
 

1. 
Legal and institutional constraints are prime factors which impede
 

the more 
rational development and utilization of natural forests.
 

Two basic activities are recommended:
 

(a) Forest Master Plans should be prepared for each subwatershed by a
 

joint COT1DEFOR-N 'rp commission. 
 These Master Plans should
 

outline the basic forest management strategies appropriate for
 

each zone in 
the subwatershed and define the requirements and
 

format for detailed Forest Management Plans. 
 It is suggested
 

that 
the first such Forest Master Plan be prepared in the
 

Yeguase River subwatershed in conjunction with the Pan American 

Agricultural School in Zamorano. 

(b) The projcct should provide technical assistance for the 

preparation of detailed Forest Management Plans that comply with
 

the guidelines established in the Forest Management Plans for the 

respective subwatershed. It is suggested that as a pilot project 

the first Forest Management Plan of 
this type he prepared for the 

Uyuca Forest Reserve in conjunction w~th the Pan American 

Agricultural School at Zamorano, and in the adjacent Tatumbla 

ar ea. 

2. Initial prolect efforts to establish pure plantations most often 

displaced agrcultural and rangeland activities. Plantation
 

activity, which 
 as greatl y redtuced hy the project dring 1985, 

shoutld be re-oriented to plantinstprotection forest!; only where 
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serious soil erosion problems exist and comparable benefits cannot be
 

achieved through protection of areas 
to permit revegetation.
 

Because the Forest Management Plans for small holdings will be rather
 

simple and straightforward, a standardized Forest Management Plan format
 

(standardized mimeo sheet) should be adopted in conjunction with COHDEFOR
 

to simplify both administrative and technical requirements.
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B. 	AGRO-FORESTRY
 

Significant Accomplishments
 

During 
the 	past year (1985) it has been recognized that trees are an
 

important component of the technical assistance package for campesinos.
 

Non-fruit trees 
have been integrated into soil conservation, range
 

management, and other farmstead development activities 
to achieve the
 

following benefits:
 

1. 	Trees serve as 
a source of green manure. The erganic matter
 

contributed by their leave- constitutes an important source of 

organic material for composting ("aboneras") and soil 

conditions, and woody leirnes fix nitrogen In the soil. 

2. 	 Woody legumes can be Incorporated into range management 

practices by using, thom to supplement forage production during 

the 	dry season and as "protein hanks" (a source of protein-rich 

forage to be grazed on a limited basis to supplement low-proteli 

grasses). 

3. 	 Harvested stems provide fuel. wood, posts, and building 

materials.
 

One 	 of the principal advantages offered by agro-forestry is that the 

trees can he Incorporated Into ';mall farmsteads as living fenceposts, 

vegetat wiv barrl .r,;, wt n)br.l,;, 0r., thereby making ful. "two-tier" 

itlt;zation of nir led Iand rf-iour .s. 
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The project has clearly demonstrated that 
trees can he planted to produce
 

recognizable benefits for small farmers, other than traditional
 

plantations or as 
dooryard ornamentals that will never be harvested.
 

Specific accomplishments include:
 

1. Planting of 407,000 multipurpose trees 
on 
1,148 small hillside
 

farms for fuel wood, forage and soil conservation benefits.
 

Interviews suggest a survival 
rate of about 70 percent. This
 

agro-forestry effort 
represents 60 percent of 
the 1985 forestry
 

planting effort, 
as opposed to only 16 
percent of the 1984
 

planting effort.
 

2. 
Results from field demonstrations indicate that 20 trees of
 

Lucaena, 2 1/2 
years old, produce 800 kg of biomass. This 

translates into 600 kg of dry weight firewood equivalent, 

sufficient to supply a family for 4 months.
 

Constraints
 

The best genetic material available has not always been used. 
 For
 

example, plantings of poorly formo, eucalyptus In the Cabeceras area 
is
 

most probably due 
to the use of poor rpllt genetic mat,'rial. 

While tremendotiq number; of aigro-fores.t ry 
trees have been planted, it is 

not clear r hat adquat orintation I ; hel g given on the benst way to 

harvest and itf I1;-.4 t h trof-,,. 
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To date there has been relatively little interaction between the
 

resources of the 
Pan American Agricultural School at Zamorano and the
 

NRMP. In particular, Zamorano has species collections which could
 

increase the diversity of genetic material available to 
the project.
 

Recommenda tions
 

1. 
On-farm management techniques must be stressed to insure the farmer
 

knows how to 
best utilize trees to maximize the production of green
 

manure, forage, or fuel wood.
 

2. Species selection shouild be expanded to include more useful
 

mIltt-purpose 
 -specio, in particular for the Cabeceras area. 

3. Obtain and titfilze only the best and most appropriate genetic 

material available (e.g., improved Eucalyptus and Leticaena 

varieties). Seed for SpeCie suchu as Eycalyptus that are susceptible 

to genetic degradation through hybridization should be purchased as 

certifLed ,ieed from reliable sources. 

4. Forest research effortsj 
at the Pan Amercan Agricultural School at 

7amorano !ihould he expanded to provide a basis for expanding the 

specL s being utsed In t:ho project by expand ng species trials, 

particularly with rmitlr.f-purpose logtimeg. 

An part of thin program It is recommended that Zamorano acquire the 

CIAT germplasim bank for promisIng Lieucaena spp. and other legume 

specien for forage produiction and soll conservation. Priority should 
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be given to native species, hut promising exotics should not be
 

discounted.
 

5. Support applole agro-forestn-y 
research for development of appropriate
 

technology for h'illside farms. 
 On-farm trials should he established 

and monitored using ,nxisting "MP infrastructure. Activities should
 

include: (a) evaluating a wider variety of 
legume tree species,
 

(b) improved forage production based 
on use of legume forage during
 

the dry season, and (c) evaluation of fast-grovring fuel wood
 

species.
 

Two tangible end products developed as a result of 
these on-farm
 

trials. 
 Brief research reports should summariz, roqults of trials
 

and a silvicultural manual should synthesize species attributes 
and
 

restrictions ,,nder distinct agro-forestry practices and climatic
 

zones.
 

Rest results would be achieved if short-term technical assistance
 

were contracted for helping 
to design and develop farm trials, and to 

subsequently evaluate ad qvnthe" Ie restuits. 

A small field 
team of nati nai profes;;ional 
s will he required to 

establish and mnlitor f I,,IItrial; and analve rsult:t . This tear, 

should he o r 1-­dI ;c Il nrvNa y iand ,rI wf thin the fa:rml g systems 

approach to agro-forestry. They ';vhould work with both trees and 

legume cover cropq.
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6. Centralized nurseries, initially organized for large scale 

plantaition;, have started to he decentralized toward small field 

nurseries organized by local groups of farrers. Thlis practice should 

be encouraged, particCularIv whetre agro-forestry practfce; are to be 

used. 

7. Inere annropriate, seod collection ;hotild be ncotiraged by local 

groups for ioucavela, t11 cricidla and other !specit. found locally that 

are gof n to nlbe inted by di rect !;eedIn. Tli I wouI i capac I tate 

farmer!; ,o that If the technology prove,; to he appropriate they %ould 

be able t cmiot Iloe this; pr.'t i cei - : 'i omit Tro lIc (t :';:;t ancI,. Thie 

use of ! ;I df,, ; may ho ipproi)r Iit, to Y)iport t:h11 ac ivI ti. 

8. The technI ':il -p)rt coo rdinator nsIti) ) ft theor South (ChoIite ca) 

sh,>uld he ';up!portod md !;t.rem t n1t,I; a; bei to ;hle to quantify and 

further Iociment pro Iet i r,;u I ts . Oual t% of work ;hoii Idl !e 

emp;1bs Ized more than qpant i t:v. Annual ,:oat, should be measured in 

term.,; of field re,,ul r!; (tre -survival), not the number of trees 

produced In nurseries,; or delivered to farm ,rs. 
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C. 	 PASTURE ANtM RANGE IMPROVEE,NT 

Significant Accomplishments 

Many small farmers ouwn lHvestock (primarily cattle, horses, mules, and 

oxen). Cattle ropr,.ieft :I .;ource of milk anci a form of saving for major 

ptirchiasesi or ermer,-otic j ,. 

One, of the prin'Ip~il ,a olectlve,; of pas ture Improvemen t Is to provide 

adequivite ;tjpplfi, of fors e doritig the 5- , ith (Iry ;eason, thereby 

r,.duic tnp, ri ., I . ,res'.u r. oti ove r-j; 4aid li id 4 ith ,itrentiant ;oil 

cone rvar lion hlI'rH I t; it w4.' t ;15 pro loi; I ng,> ml k prodo tito(i and 

Incrpe;uii f woe,!ht ,, . 

Efforts to Improve 1tveitock production have focused in three principal 

areas : 

I. 	 Use of forago prolu Iorig ,pec li (gratiseq and woody leppumes) 

plnnted ai lIv!ri, fonilr,,, livIng b arrlr-i In tioll coniiervation 

works, atid s;li;! l.r 1fv,,-pl. iflt It, .; imit fonsi. 

2. 	 Platitlfi, of- 'i --,ind r'irrt i ihowud l ra vi (" paiio do corte*) on 

ind'fvldiialI ;ir-n!; oI-- e)r : ' 

3. 	 Plant itig of' I nproveoI pri;tturo, gnriivutiog credit. 7111s 

activltv h;1:; h,.,n !rmpli'--,.n el, 	 o Ia l Irn -edi. with of ly a few 

rar,,f-r- l-tv inJg an -#.*w-'C' 01 1,11nrI'k; It ki not app! ic(ahi I to 

most !iinall firr l. i . Th, peprfon, mo!it f rpvltu ly ilu,;, fI African 

Fltar itrats. 
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The major emphasis of the livestock proyram within tile NRHP has been 

focused on the use of cred It to Improve pasture and Infraqstructure. 

At the end of 19]85, a total of 210o,0 0 Lerptrasi had been loaned to 

63 farmers , who had na,(I the fo1low!tnw pasttro Improvements: 

Planting of improved grasses 531 

Weed control 
 6R8
 

1,219
 

LTvestock specialists In the NRtfP central office estimated that some type 

Of technical a s'iftance had heer offered to perhap,, 40) to 500 farmri
 

without credIt. 
 Field I nterv Ivw; rev o,,itI#.I , t 1 h, o.t om1n1 t- pt( of 

l vestork/pan;trfi, improvon,.nt no,,rtltio,n by t.iriior,; wit hott credit was 

the Plintlop, of cat -. l- ,i ', ' (,nal l, t'. ras), typically In 

conl 4piirat lo)l with f I - ,otit rv.,-rvt tol r-it ar,. ' v,.r,, f ;irmor,; bothtw thb 

and thmna It, p,reul I hihd 1)r.1ai,itr, Pl'1m,,i ti a p r, ;r lo, Ot t-and­

carry for;iPo. l.0lil-'li W a l 1.10' plant,',d pp!111'1n1t1ai,11 aa nlll ro 'rr of 

forage. 

Spec If ic accomp I11shment 1 ac hi1 eved to d ,If!Icn I d: 

1. ll , pr,,ai, I ntro lowt I on of t1 1 g r, wi an ,1 :otirce of cut-and­

cnrra .or:h',.. Altlhitvo h In !;omlnoC It I! plainted ai a piire 

titand, no il I ar a hl.ivE. pl,iateId It ai livitnw hi rrfer ill !l()11 

contlserva I foil ,i.wor 
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2. Development of 
a complete technological assistance package for
 

small to medium size multi-purpose cattle operations, oriented
 

to increasing 
the quantity and duration of milk production.
 

3. Promotion of 
star grass as an Improved pasture for dry season
 

forage. Because 
;tar grass is stoleniferous (has runners) it
 

has superior erosion control properties as compared to bunch
 

grasses such as jaragua and king grass. 

Constraints
 

The project technolog;y has been designed and oriented primarily toward
 

the larger farmers who have 
more than 
5 cattle and who commercialize milk
 

production. As 
pre;ently organiz.d, the 
livestock program has been
 

'9,cce;sf"!In acress;in;g only ,afew of 
the lirger cattle operations In the 

watershed but ha; had relatively little fmpa'ct on small farms. 

Data compiled by 
livestock specialists (Table. 2) show an impossibly high
 

ratio of animal';-to-f arm-ar,; 
for th 
 small former. 
 These ration for
 

smialle r farms ho . cvn more, QWOw.d when One considers that many small 

Iarm r ialo )-ni Oj,;o, ani d o en, which are not counted In Table 2. It 

W assumei..d that people ith little land are ,,sing public lands for 

panture. 

Analysiq of data from Interv ius with pro 
.ct part cipants Ind iated that 

large animals other than rattle arv a so Improt:ant. 
 Of the
 

92 particlpantI Inrtorv iwodt, ( po rcrrt had oneo or more largo' anl mals.
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Table 2. 	Summary Statistics on Cattle Ownership and Land Available for
 
Grazing, Choluteca Watershed (NRMP Handout)
 

Farmer 	 No. of Farms Area in No. of 	 Atimals
Category 
 with Cattle Pasture (Ia)* Cattle per Hat
 

A (1-5 cattle) 2,661 
 1,601 i!,,824 9.26
 
B (6-20 cattle) 1,987 
 7,662 15,708 2.05
 
C (>20 cattle) 816 
 38,853 38,645 0.99
 

TOTALS 
 48,116 69,217
 

*Includes 	natural and improved pasture plus forest land owned by farmer,
 
either by "dominio pleno" or "dominio util".
 

tNRMP specialists consider the following 
rates to be the maximum year

round stocking rates permissable in the Choluteca watershed: 
 unimproved

pasture--I cow/Ia; Improved pasture--2 cows/Ia; improved and irrigated
 
pasture--3 to 4 cows/Ia.
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Of these, 28 percent had one or more oxen, 53 percent had one or more
 

beast of burden (horse, mule, donkey); and 58 percent had 3na or more
 

cows.
 

For the 92 persons, the corresponding large animal population was
 

73 oxen, 164 beasts of burden, and 670 cattle.
 

These data suggest that the livestock owned by small farmers are major 

contributors to the problem of over-grazing. 

Most farmers have not yet begun to properly utilize grass and woody 

legumes which have been planted to augment forage. King grass in 

particular needs to Io cut before reaching 1.5 m height else it becomes 

tough and loses p,-1atihility", yet in many places stands of king grass 

over 1.5 in tall w;,s seen. Greater emphasis on the promotion of Jaragua 

(Ilyperinia rufa) may represent a partial solutiou to thin problem; it 

retains higher palatibility at maturity than does king grass and has the 

added advantage that It does not need to be chopped. 

The high labor Input required to chop ("picar") cut-and-carry forage to 

increase palatibility, cornistrains the ue of this high yield system on 

large plots. T'he motor dr',ren machinery av-ilable to chop grass is much 

too expennsive for most farmer,, to purchase. 
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There has been a lack of coordination between the livestock and forestry
 

components in promoting and establishing silvo-pasture systems such as
 

improved browse in woodlands using species such as 
Lucaena spp.,
 

Glivicida sepium, Gassia grandes, Calliandra and Samanea saman.
 

Finally, it appears that 
the livestock and pasture component has not
 

received as much emphasis within the project as 
many other activities.
 

For example, there are only 5 "zootecnistas" among the 22 project field
 

offices.
 

Recommendations
 

Strengthen the f'rage production and livestock management component of
 

the small farm technological package. 
Focus should be placed on helping
 

Class A farmers having less than 5 head of cattle, encotraging them to go
 

toward an enclosure-feeding system in which the farmer would cut and
 

carry the forage (both grasses 
like king grass and native legume forage
 

trees like Leucuena spp.). 
 It will probably be more feasible to promote
 

this system as a dry 
season strategy rather than a year round practice.
 

Farmers should abe given "sample" quantity of andsalt mineral 

supplement to demonstrate its Importance In improving animal health and 

productivity.
 

Give greater emphasis to the planting or Jar.gnua grass planted as live 

barriers in soil conservation worki. It provides a good, palatable 
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source of forage that has an advantage over king grass in that it does
 

not need to 
be chopped to improve palatability.
 

Emphasize that king grass must 
be cut prior to attaining a height of
 

1.5 m. 
Above this height the blades become 
too dry and coarse and cattle
 

may consider it 
to be unpalatable.
 

To compensate for the lack of "zootechnistas", provide reinforcement
 

training in forage management strategies to extensionists in all
 

agencies. This activity will also support the need for 
more generalized
 

training of extensionists, as recommended in the section on 
"Rural
 

Development Extension".
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D. 
AGRICULTURAL DIVERSIFICATION
 

Significant Accomplishments
 

Small farmers depend on maiz, beans and sorghum as 
the principal sources
 

of vegetable protein and caloric intake. They rarely have access to 

animal protein other than an occasional chicken or pig. The price of
 

beef (where available) places 
 this protein source beyond the reach of
 

most campesinos. Research has shown that 
when eaten together in adequate 

quantities, corn and beans provide the proper combination of amino acids 

for body growth and development. Nonetheless, these basic foods alone do 

not provide for a balanced dliet. Unfortunately, manv campesino families, 

particularly in the s;outh, may go for months eating little other than
 

corn, sorhun and beans.
 

Crop diversification can produce a variety of benefits, such as:
 

1. 
Nutritional improvement which accompanies 
increnseI dietary
 

diversity,
 

2. Income generation by creating a marketahl surplti;, 

3. Soil Improvenrnt and Incre;,ed crop prdti tion by Introducing 

rotationn ; of nit rr m-lI <ixsi 1 ni',.; ild .re'on mallre cropri. 

The projT ct ha ; prr tftmrd . r -t ,,n IntC v ,g,,tah] ,; ., tomato,i (,t.I 

chile peoper, ca';rroti , rahh,,o,,) ,nd f r, It re,. ( .g . , oranges , t marind, 

avora16, naice.). Veg'.. tahl pri',hi I imi li:1,i loo.n promlot.d In both men'n 
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and women's components through activities such as provision of inputs and
 

credit (for commercial vegetable production in Cabeceras area) and
 

promotion of family gardens throughout the entire watershed.
 

Diversification into tree 
crops has been promoted by providing tree
 

seedlings at no cost.
 

Because campesinos lack a tradition of vegetable consumption, promotoras
 

have emphastzed the nutritional value of these non-traditional foods and
 

have demonstrated recipes r their greparatton. furing interviews a 

number of men indicated that the recipes were "very good" and that they 

liked to eat vegetabhl&s. Interview responseq indicate thrt 70 percent of 

the familieq in tile program have plantord either vegetables or fruit trees 

with project uqi.itance. 

The pro jec t I,; developing techniqueq and demonstrating the high value of 

non-edible non-traditional crops which have a vilue as noll conditioners 

(e.g. , rotat Ion, of velv,,t: ewan and othe r N-f Ixf ng cover crop q) a d as a 

source of re,,en ranillrf' anid fori ,,v (g r/ 2; and Iirro-foresitry). 

t itilz:it for, of th,,i, (ropsi In coriiinct lIon ,j't i m,'llnk g of rom1pont from 

their or,an Jr n.t .il can doi ',l I ;ile y ,]ld:; of bas Ic grains. 

Thin sipert o) crop dlver!,%,ft -ittio I' at lant ;III important an tile 

diversificat I, of the edlible cro) mix. 
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Constraints
 

The most disappointing aspect of crop diversification efforts is 
the lack
 

of attention ,-hich has been given to 
the promotion of improved varieties
 

and greater diversification of tropical fruits. 
 For example, although
 

mangos are the most tibiquitous 
frult on farmsi throughout most of the
 

Cholutec-,, " ',rhee, 
 on V one farer was observed to have grafted an
 

improved variety of mango. 
 In some reilons only )ne or two varieties oif 

fruit trees were available (usually orange), and some apparently
 

promising 
 fruit!; which are extremely common and prolific elsewhere ii, 

central America (breadfriit, coconut, pomogranate, passion fruit,
 

soursop) were apparentlv entire 
y overlooked. Tlnie argiument that "people 

don't eat then" I ; ivalid hee'ause, W Hthoit an' e-Plc,; of the.se fruit 

in the ,onvironment, ft !,-;trpos!-.1.le for 
the popu lation (and chilldren in
 

particular) to develop , ta forfote tl.. lThere WaS no evidence that
 

attention had been iven 
 to the use of early and late season varieties in 

order to expand the production season, and grafting wan rarely promoted. 

Because tree cropi; represent an esnentially permanent yet low maintenance 

crop, and farmers; thiroiighotit the watershe-d dnon ;trated conisIderabli 

Interensr In f roI tre,; (hrn I nwtrV ! , t he lic of proi ect: . ffort 

dtdlc tIfI! ta II r 'i i not Ilist IIal v'. P'ar t Off h( hfaheil tri' of thIte 

pro l,,'c to e,,ve ]rop ifrfcijttnral di vi.reilfl atlon to It,; fill] )!i.titial nay 

reti t Ii athe eI), I.{ (n ofO-s i'xto-n,Ilon ag',,-n r ; hler ann the Ir 

triinirij fociits [hem fit e'rr i i dl 'v'i't f)n!,; they te-nd to overlook other 

p rohhiction Poii i I t fiq 1111(1'i ai trov verop-i. 
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In several instances project administrative personnel had not supported
 

the planting of small 
areas of minor vegetable crops and herbs. The fact
 

that certain minor crops had not been "officially studied" by the project 

was used as an excuse not to provide assistance in obtaining seed or 

material for vegetative propogation. This attitude is counterproductive
 

to project goals.
 

Recommendations
 

1. Tree crops need to he given much greater emphasis in project
 

activities. This include of
sho,,ld training extensionists and 

introduction of Improved varietien and varieties that extend the 

production season, tachIng of grafting , promotion of apparently 

under-utill zed fruit s (e.g *., breadfruft, soursop, and undoubtably 

others) and oth,.r activities which could increase both the quantity 

and divers ity of fruitti avallahle to the campesino for consumption 

and income-1enera t ton. 

Expand exi,3ting field trials currently being conducted with green 

manure (velvtt bean-Hacuna ipp.) to Include other cover crops having 

potentfa] to Invr,i,; -of, I f,,rtllit:y. lnrir-,sierd productivity per 

hectare 0hould nako It ftWl;Io, to us, rt:ition, of fertillity­

enhanc Ing Ivg 'Ihi ,
rin, M 1411 r finfor., r li pr(-1tir: lIvI tv qy inn
 

nchieved tliulu f*rL ,r:i othor
organic l , I and technifilles. 
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The Pan American Agriculture School at Zamorano has 
a collection of
 

legume cover crops. 
 Some of the species in that collection could be
 

appropriate for incorporating into hillside farming systems such 
as
 

basic grains, fruit tree and 
forest/grazing lands.
 

2. The project needs 
to promote greater flexibility in the support of 

more diverse crops, and particularly a number of "minor crops" which 

could improve dietary diversity and/or nerve as an income-generatin.' 

activity (flowers, herbs, 
food colorants, minor fruits, and
 

vegetables). 
 The projent should not necessarily attempt to provide
 

seeds and extensive technical assistance in this wide variety of 

crops, hut as a minimum should asserve a clearinghouse for
 

information on government private
and sources for seed and vegetative 

material (fruit tree varieties at Zamorano, for instance). 

3. Fxtenslontsts need to explore a wider variety of crop alternatives. 

These alternative crops should be attempted on a small scale at first 

to minimize risk, and the results obtained by various farmers (either 

good or had) qhou]d he communicated to other farmers and 

extens ion!st ;. There I s no need for the pro ject o undertake
 

feasibi lit tystudies 
 for these crop aI ternatIve; prior to supplying 

farmers with limited quantitre of ;eed ;ard the lack of such studies 

should never he used as a" excuse for preventlng ,mall scale
 

experimentation (as 
 has been the case previously). 
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Creativity in diverging from traditional cropping patterns is essential
 

to the development of diversified farming systers. 
 This creativity
 

should he developed within the project staff, and insofar as possible
 

tr.nsferred 
to farmers so 
that they will continually seek imp';oved
 

cropping alternatives on their own.
 

6-24
 



E. WOMEN IN DEV1LOPI{ENT
 

Introduction:
 

The women's component of the Natural Resources Management P'rojact (N1MP)
 

was 
largely absent from the project during the start-up period of
 

1982-84. 
 Five women were assigned to the project over this 
two year
 

span, but their work urns not seen as integral to the project -or was it 

structured to meet the goals of agricultural development and resource 

women to sew, embroider, can, and participate in group
 

mangagement. Rather, the work patterns of these early social promotors 

(promotoras sociales) fell into the traditional scheme of "home eco­

nomics": teaching 

social activities.
 

This pattern of extension is 
now generally recognized as one which
 

reinforces 
the sexual !3tereotyping of women's roles. 
 It also ignores the
 

realities of rural 
life in Latin America ,here many women participate
 

actively in suhs istence anl economic act 
vitlen. Tt 
is not iincommon for
 

women to he 
the primary sotirco of cash Income 
throigh daily ';r iI-scale 

economic act:ivitIe-1 such :jq cuttI g firoood, haking brad for sale,
 

hand crrafti, nott or., 
 or the ,Iai of minor vevgitahle cre'.; , h,rhs, and 

f.ower!;. ';Iain n,',oT ; i1) p;irt cIlpatoe Int.rmirt nnl y fri filld work, 

partic ulariv ,il rig plat:Ir and harv#..stnj. PfSll y, 1;ere exl|sts the
 

prohlei of indert 
 It|zotIn), of wor1.w 
 In the' (devolor)nc.nt prf) 1
'osi . 1Tl(y 

are oftor. *.xcludtd fron ritor prodluctl)n rol,,i i- a resutlt of foxial hbla;l 

on the 'art of devf!lopmnt. Ini, tifrloni: credit oppe rtniLtle i , nccet. to 
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subsidies, and participation in the formation of marketing cooperatives.
 

In 1984, members of the Chemonics staff of NRMP suggested that the
 

women's component of the 
 project neded assessment and enhancement if it 

were to break away from tradItlonal patterns of women's activities and 

become a meaning ful part of the project. As a result, a sociologist was 

contracted to conduct a study that would: a) Identify the role of women 

in the pro ject's target populai!on, and b) propose a program to Incor­

porate women Into 
pro ject activities;. This study was corpletd In 

December, 1984. Following the recommendation that the women's component 

be expanded and that there should be an ofupgrading personnel, the
 

project hired an additionll 
 1 women with "nivers ity and technical school 

deRrenes. A supervisor of tihe womn's component was to hegin In 

January, 19H9, hut due to administrative I{ffilc"Iltios did beginrot work 

until Jly. In the mn ittmet , the new staff were given a brief orienta­

tion and sent to the feld. Although the project wan committed to 

"proposi ng a progr:am of trainin g for field spec faltst. to Improve their 

skills for working with women In tie context of the Pro jec t-, thin bas 

yet to h, Impl Iemvaltd. The r,',on lIy hired women's prog ram s'iperv I or 

con dirned a our' we!, workhop for 'itaff qoon after her arrlval, hut $1e 

tn other ohli itions In program developmn,lt, no additional training has
 

occurred. 
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With only six months of serious activity in the Women in 
Development
 

component of the project, 
it is 
apparent that the scope of the evaluation
 

is limited. Nonetheless , extensive site visits and interviews, hoth with 

the client population (98 interviews) and pro lect staff (13 interviews), 

reveal both accc-iplishments and potential improvements. 

It should also he noted chat the following section presentwill observa­

tions and recommendations that overlap with other sections of the evalua­

tion. itowever, ifnco the women's component (Women in Development) is
 

dealt with as a separate issue 
 in pro ject management, it is important 

that these topfcs he covered here as well. 

Significant Accomplishments
 

That the Women In Development component 
 exists at all is an important 

accomplthniment by the projlect. In spite of less than auspicious begin­

nings, 
 a svreat deal has been achieved during the past year. The staff 

was enlarg;ed to 23 promotorafi, giving each agency a 'omen's component, 

and a !iuperv',or wa; hi ro,,. MIhflle training;oha, been virtually 

non-extIs .e nt, pronotorjr!; !rtvt- mr!v ahead rapidli In numiber areas:a of 

102 Improve.t !;tov,-,, have heon oons tructed and 330 arv' programmed for 1986 

for the 1316 famf 11 e"i curret itly befing served; .320 women ar, now 

part ic ipat Ing Iii the prograim, inldividtiallv or in g rotips ; 99 houies liave 

hneon tiprovid (floors, walls, ro',l i ins,dlv furnitre); 161 family 

gIlr<,el,! havf, been !itarted that, provide lineo.,'a:I well a produc for 
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family consumption; 86 small projects including cottage industry with
 

income-generating potential have been 
initiated; and an undertermined 

number of soil conservacion projects and agroforestry projects have been 

completed by women working with other women or with men.
 

In addition to establishing 
new groups, promotoras have been active in
 

reconstituting Previous local ingroups existence prior to the program:
 

chuch-affti ated ciiih!, old Recursos Naturales groups, CARITAS groups,
 

and others. 'iv taking ,,avant-ie of oxi-sting qtructures , hour:s of
 

organizational lahor have saved tile identification
bee-n ind of female
 

leaders 
 ha,; b-on greatlv firlf!tated 

Althoiwh pronotoralq ar. still inIacking training, the new women's
 

prog ram ';uporv iior ired 
qtifckly to put her field personnel through an
 

initial training workshop. Uhile 
 nonewhat quperficial, thin wan 41 

positive nove. 

The project is to be congratulated for the contractinsp of a nociologint 

to prepare a prelimInary roport o l t0h It'Ituip of wonrin In tho iro ,ert'ti 

target ar,.a,. Thi. r,,nrt ,al, , I , ,.,go,. in!, r,'. *t', l 


ilun;tted tho ;Itiation from r haor
ev i l.l "r I i w. i iti pr rt Ilc.iI 'it,inld­

point:. 
 )fy t.h, rE'cr lprIpos,,,I t hli ri.op rt h.vpi, b,0," 

integrated Into) t he worrn lt'i clmponlnt. 
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Finally, great strides have been made in planning women's program
 

objectives for 1986, including formulating training sessions, field
 

visits, and projecting activities for the year. 
Although the Evaluation
 

Team has concerns regarding the annual planning process, it also
 

recognizes that it is 
largely responsible ior the accomplishments that
 

are in very real evidence.
 

Constraints and Recommendations
 

I. 
Training and Staff Orientation. The promotoras have not been
 

adequately trained for the tasks they are required to perform.
 

It is naive to assume that a technical or university degree
 

alone is adequate for extension work among campesinos. It was
 

found in field observations that many pronotoras have the
 

necessary technical skills hut cannot transfer this knowledge to
 

the client ponulation. It 
was also notable that university 

trained, versus technical school promotoras tended to be more 

successful in tranrmitting project technologies. This may be 

the result of a broader-based education with heightened 

sensitivities 
to social factors. 
 In other cases, however,
 

promotoras were lacking in important technical skills, impeding 

their effectiveness in the field. it was apparent that some 

promotora; were more exprirenced (experience gained in this 

agency or from previous projects) than other!, and were therefore 

more successful. Much of the technical knowledge learned in 
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universities and technical schools is not applicable to small
 

farm situations, indicating that promotoras should be retrained
 

in many areas. 
 Finally, there are still problems, particularly
 

among some of the older staff, in re-orienting their activities
 

away from the more traditional home economics concepts and
 

promoting those that have direct subsistence or economic impact
 

on the family.
 

Recommendations. 
A training program in extension should he
 

developed for promotoras. 
 A member of the Chemonics team should
 

be contracted for this task, working with the supervisor of the
 

women's component to develop a program of specific skills to be
 

mastered by promotoras. Preliminary work by the women's program
 

supervisor has been completed in this area, resulting in six
 

workshops planned for field personnel in 
1986. Still, a train­

ing manual/guide needs to be developed for the women's compo­

nent. 
This should not be the responsibility of the women's
 

program supervisor alone since it would demand 
too much of her
 

time and therefore compete with other important supervisorial
 

responsibilities such as 
field visits.
 

The training manual should stress an orientation toward meaning­

ful subsistence and economic activities for women as 
a work
 

priority. This is 
important not only in the development context
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but is crucial to the validation of the women's component within
 

the project itself. 
 There is still a general attitude among
 

many of the male project personnel that the women's component is
 

somewhat superfluous and has been included only as a matter of
 

form. Once campesino women become more visible as 
producers,
 

the women's program will be given greater recognition and
 

acceptance.
 

The training program should be balanced in terms of social and
 

technical content. 
 Ideally, university trained women should be
 

contracted as opposed to 
those with only technical school
 

degrees. 
 Since this may be difficult to implement, personnel
 

need extensive training in the social as well as 
technical
 

aspects of extension work. 
This training component should make
 

use of sociologists or anthropologists skilled in the dynamics
 

of working with campesinos.
 

Training should be 
an ongoing process. 
 Not only is this impor­

tant from the perspective of learning new skills and reinforcing
 

old ones, but also to 
maintain morale. 
 In addition to the six
 

planned formal sessions, Informal. meetings of promotoras should 

be held at: last once a month to discuss progress and problems 

and to create an atmosphere of imtual reinforcement (thin 

support seldom comes from male agency supervisors), are isolated 
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geographically as well as socially (the problem of being the
 

only female at the agency), and thus have no outlet for discuss­

ing their problems, both professional and personal. 
This issue
 

is extremely critical in the south since the promotoras do not
 

have a female regional supervisor there. The project should
 

move as quickly as 
possible to remedy this situation.
 

Putting young, inexperienced promotoras into an area solely for
 

the purpose of having a woman in the agency is ineffective and
 

can be counterproductive. Her inexperience may actually create
 

negative situations that may take months of work to undo (in one
 

case, improperly constructed LORENA stoves have convinced the
 

local women 
that they should be abandoned as a project). 
 There­

fore, new promotoras should he placed in an agency with a promo­

tora of proven abilities for a period of at 
least three months
 

for on-the-job training. At 
the end of that period, the women's
 

program supervisor together with the promotora-instructor should
 

evaluate the trainee's progress before she is assigned 
to her
 

own agency.
 

Finally, the training manual should stress 
a small farm system
 

approach to intergrate the women's activities with those of the
 

men. In order to build a productive homestead willthat provide 

a higher standard of living for the family, women's activities 
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should be integrated into the comprehensive farm plan strategy
 

proposed by the Evaluation Team. Only with a holistic approach
 

to farm maragement will the goals of small farm development and
 

resource conservation be attained.
 

2. Hiring Procedures. Because the project offers no 
job security
 

(all personnnel are on a year-to-year contract) and because
 

extension work with campesinos is not considered to be a desir­

able long-term job by many professionally trained women who work
 

as promotoras, there is a high 
turnover in project personnel.
 

This weakens the project significantly in trying to maintain the
 

momentum of project activities. Also, applicants for the posi­

tion of promotora need to be selected carefully before they are
 

given a position with the project. The Evaluation Team is aware
 

that the reality of political patronage frequently circumvents
 

even the best of hiring systems; nonetheless, if the project is
 

to meet its goals, well qualified personnel must he selected.
 

USAID should use whatever political leverage practicable and
 

appropriate to ensure that personnel will be hired who have the
 

training and background to carry out 
the goals GF the project
 

and that contracts be issued on a more permanent basis,
 

Recommendations. 
Ilring procedures for promotoras need to he
 

established and then meshed with the training program. Criteria 

for hiring need to be established based on a Job description. 
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Testing and/or interviews should be implemented to establish the
 

following:
 

(a) Attitude - aggressive; willingness 
to work in a
 

campesino environment;
 

(b) Aptitude - ability to 
interact socially with campesi­

onos 
and adjust to difficult conditions in the field;
 

(c) 
Level of training and need for additional skills.
 

Positive attitude and aptitude are 
far more important that
 

advanced technical training since the ability to adapt to
 

adverse conditions and work with highly conservative and tradi­

tional clients are the keys to succe3sful extension. 
The
 

project activities and technologies are relatively simple and
 

straightforward (with the possible exception of 
the LORENA
 

stove) and can be taught to virtually anyone. It should be
 

remembered that these same 
skills 
are going to be taught by
 

extensionists 
to a largely illiterate and technolocially
 

unsophisticated population.
 

Aggressiveness is 
another trait that should be selected for when
 

hiring promotoras. 
 In the agency situation which is dominated
 

by males, there is 
a tendency to attempt to marg~ialtze the
 

female team member. Her work is 
typically considered to be of
 

secondary importance and in several agencies the pomotora has
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fallen into the traditional pattern of subservience to the men.
 

If the promotora Is to be effective In her work, she must be
 

aggressive enough to defend her professional needs. This
 

problem was found in most agencies.
 

3. Personnel Evaluation. At present, extensionists do not receive
 

any formal evaluation of their work performance, nor is there a
 

standardized set of procedures to terminate someone who is not
 

meeting performance expectations.
 

Recommendations. To ensure consistent job performance, promo­

toras should receive some type of annual evaluation. A system
 

of merit incentives should also be instituted to encourage good
 

extensionists to remain on 
the job and to motivate others to
 

improve their performance levels. This should not be based
 

solely on the meeting of quotas (metas) but should involve
 

quality assessment as well. A type of peer review might be
 

considered.
 

4. Program Planning and Implementation. The new supervisor of the
 

women's program is to be complimented on the accomplishments of
 

the women's component given the short period of time she has
 

been with the project. Establishing quotas for specific activi­

ties and annual planning no doubt have contributed to many of
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the successes of the program to date, hut the planning method­

ology could be improved.
 

Recommendations. It is recognized that the majority of female
 

field staff are still greatly lacking in the training and
 

experience and that this may have contributed to the largely
 

centralized planning effort. 
 Henceforth, efforts should be made
 

to allow for greater fieli input in the planning process. Each
 

promotora should be trained to assess the needs of her agency,
 

define priorities, cnd then develop a program of activities in
 

consultation with the program supervisor. 
Based on these and
 

other inputs, the supervisor should formulate her annual work
 

plan for the Women in Development component. Greater flexibil­

ity needs to bq built into the planning process to allow for
 

individual agency differences and quotas should not drive the
 

system. 
There should also be a mechanism whereby promotoras can
 

experiment with new ideas. 
 In the past, innovation has been
 

discouraged, greatly to the detriment of 
the project (one
 

proviotora had several women interested in growing mint, but
 

because this project had not been approved in the agency's work
 

plan, her supervisor vetoed the idea).
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Better record keeping of extensionists' daily activities also
 

needs to be instituted. Each promotora should keep a record of
 

her activities with groups and individuals. This will assist in
 

planning future programs, help in evaluating the performance of
 

the promotora, and orient her replacement when she leaves.
 

5. Program Management. To reduce bureaucratic interference between
 

field staff and technical advisors, only two supervisors are
 

recommended for 
the present scope of the women's component: the
 

program supervisor in Tegucigalpa and a new supervisor for the
 

southern region. 
One of the primary roles of the supervisors
 

should be that of facilitator to field personnnel. Promotoras
 

consistently complained that they either could not get items
 

requested (eg. chicken vaccine) or had to wait months for
 

demonstration supplies (in one case, five months). 
 Because of
 

severe time constraints, several promotoras used their own money
 

to purchase needed materials in order to successfully execute a
 

project. 
A vaccine, for example, purchased by one promotora,
 

saved the chickens of 
one small village while those in surround­

ing areas died. 
 The village women are now convinced of the
 

efficacy of vaccination and plan to continue it in the future.
 

It is this type of significant intervention that the project
 

should strive to achieve. If materials are not available when
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needed, however, the promotora's capabilities as an effective
 

extensionist are severely constrained.
 

Recommendations. 
 Because of the bureaucratic red tape required
 

in making unplanned-for purchases, it is recommended that a
 

petty cash fund be established in each agency for promotora use
 

In 
terms of planned expenditures (stove pipes, chicken coop
 

materials, canning jars, etc.), the women's program supervisor
 

needs to be alert in following up on field requests. 
 It cannot
 

be over-emphasized that the success of the program depends on
 

the ability of field personnel to carry out assigned tasks.
 

Central office staff orientation
 

should he toward serving the needs of 
field personnel and not
 

field personnel awaiting the convenience of central staff.
 

6. Subsidies. 
 There is general agreement among promotoras that
 

subsidies may serve 
to generate interest In a project, but they
 

are also concerned about creating a precedent that discourages
 

individual initiative. Most promotoras agreed that the merits
 

of the program alone should serve as the primary incentive if 

the prolect is 
to have any lasting effect on campesino life­

styles. Unfortunately, some extensionists used a lack of 

subsidies as 
an excuse for not getting out and promoting the
 

program and its benefits. 
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Recommendations. It is recommended that all subsidies be dis­

continued on private land unless it is being used as a communal
 

demonstration project. 
 If it is determined that this is imprac­

tical, then efforts should be made to give women equal access to
 

these products. 
 In some agencies women receive food subsidies
 

for soil conservation work, but in others they do not. 
 Then
 

too, it is comion for these subsidies to be managed by the men's
 

agricultural committees which do not always distribute fairly
 

the 	women's share.
 

7. 	Milk Programs (lactarios). Several promotoras have agreed to
 

act 
as agents in the procurement, transport, and distribution of
 

surplus food products to be given to young children and pregnant
 

and nursing women. Most promotoras agree that similar to sub­

sidies, establishing a milk program is an excellent way to
 

attract and maintain local women's groups. 
 Like other forms of
 

subsidies, it is based on paternalism and sets bad precedents
 

for the initiation of project activities. Frequently the milk
 

program is dependent on 
the presence of the promotora to obtain
 

and transport 
the 	milk, and if the promotora is removed from the
 

comrmnity the milk program will ceane to 	 function. 

Recommendations. If lactarion are to be continued as part of 

the woman's program, the role of the promotora should be to 

instruct the group In how to solicit and transport these 
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products without her intervention. 
Only in this manner will the
 

food program have any lasting effects both in 
terms of nutrition
 

as well as in building cooperations.
 

8. The Promotora-de-Enlace Concept. 
One of the goals of the NRMP
 

should be to establish an ongoing system whereby people continue
 

to practice the new technologies without the constant 
interven­

tion of extensionists. 
 At present, the promotoras' impact is
 

diluted because they are trying to cover a dispersed population
 

in too large an area.
 

Recommendations. 
The role of the promotora should include
 

identifying 
a local counterpart (Promotora-de-Enlace) and
 

training her to 
carry project acttvitieq into her own or nearby 

community. In order to ensure that the Promotora-de-Enlace will
 

have the incentive to share her knowledge, she should be compen­

sated for her work. There needs to be a temporary retrnching 

of efforts focusing on two or three commnities that can be
 

given regular at tent ion. Tt is during this period 
 that the 

Promotora-de-Frnlace should Fe identified and concentrated effort 

focused on her tratntnf,. sihe should not, however, !tinply hecone
 

an assistant to the promotora. Since the is
istootora-de-llce 

a local re.sident, she will on~stre that the program ohectives 
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continue to be realized even in the event of a change in person­

nel or termination of the project. 
Having a local campesina
 

woman involved in daily contacts with residents also mitigates
 

the problem of social class differences that may exist between
 

the promotora and her clients.
 

Once the Promotora-de-Enlace attains a sufficient level of
 

proficiency, the promotora can concentrate on another community
 

where the prof'ess will he repeated. This slow hut steady expan­

sion should insu'e that communities are self-sustaining in their
 

development efforts and 
that outside technical intervention will
 

be applied only when necessary. Tile Promotora-de-Enlace concept 

will ultimately make better use 
of the promotora's time by
 

allowing her to reach more communities with greater impact.
 

9. Marketing recommendations. At present, the project 
is not 

involved with marketinF; or marketing strategies. If women as 

well an men are to he encouraged to become better producers, 

they will need to leo;rn marketing techniques appropriate to 

their particular e!onomfc situatIons. The project should move 

ahead to addres, chf; problem. 

10. The LORENA rtov,-. Since I1 great deal of the project's earlier 

interest in women's activities has centered on the LORENA stove, 
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it will be treated here as a separate topic. The success of
 

this stove design has been highly variable, depending on the
 

promotora's skill in constructing it. It should also be noted
 

that the term "LORENA" has become generic among campesina women
 

for any improved fogon. Thug women will frequently refere to
 

their estufas mejoradas (improved stoves) as "LORENAS".
 

Generally, however, very few working models of the true LORENA 

were found in the areas covered by the Evaluation Team. When
 

questioned about true LORENAS, many women complained that they
 

were too difficult and time-consuming to build, or that the back
 

burners (hornillas) did not heat properly. A few claimed that
 

the stove did not save wood and in one case, that it used more
 

wood (no doubt due to improper construction and use). The
 

design was also determined to be incompatible with local stove
 

preferences: most women prefer Lo have a platform in front of
 

ihe stove where children can sit, pots can be placed, and
 

firewood piled. T'here was also considerable problem with having
 

to re-cut firewood to shorter lengths to fit the small firebox.
 

This, more than any other factor contributed to improper use
 

(and thus lack of exnected fuel savings) because the firebox
 

door would he left open to accomodate long lengths of firewood.
 

Recommendations. The improved stove (eqtufa mejorada) needs 

greater attention to determine which mndels work best and are 
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most compatible with local custom. 
All the wdmen interviewed
 

who had an estufa mejorada were pleased with the stove's per­

formance. They estimated that it saved a third of their fuel­

wood expenditures 
even without a firebox door, and the stovepipe
 

eliminated smoke from within the kitchen. 
Several of the promo­

toras working with local women have tried different versions of
 

an improved stove and have had excellent results. This type of
 

innovation should be encouraged.
 

There are also alternative models of stoves that should be
 

explored. For examnle, the Vermont Partners 
are having good
 

success with a Costa Rican stove design that has been readily
 

adopted by women in the Sabanagrande area with relatively little
 

promotion. The advantages of this stove are: 
a larger (longer)
 

firebox to accomodate longer wood; simple construction design
 

that incorporates the front platform; 
and metal-covered burners
 

that can be used directly for cooking tortillas (like a comal),
 

heat rapidly, and have the additional advantage of not blacken­

ing pots, a characteristic that women 
found particularly
 

desirable. These stoves also conserve up to 50 percent of
 

fuelwood normally uised and cost about the same as a LORENA or 

estufa mejorada (approximately 15 Lempiras for the LORENA, 20 

for the Costa Rican design). 
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In conclusion, while there are many areas of 
the Women in Development
 

program that need improvement and restructuring, notable achievements
 

have been made tinder adverse circumstances. The women's program
 

supervisor has accomplished much in her short tenure with the NRMP.
 

Perhaps of 
even greater importance is her constructive feminist
 

commfttment to creating an effective and meaningful program to
 

incorporate women into the development process.
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F. 
PUBLIC VS. PRIVATE SECTOR INTERVENTIONS
 

In its Scope of Work the 
team was asked to make a quick review
 

(4 person/days) of 
the Vermont Partners of the Americas project (AID
 

Project 522-0227) being implemented in the Sabanagrande area and make
 

recommendations regarding the consolidation of this project with the NRMP
 

(AID Project 522-0168). As a conclusion of 
the review it is recommended
 

that the projects riot be consolidated. This recommendation refers to the 

budget line item, technical direction and philosophy of :heprojects, not
 

necessarily to the consolidation of project numbers in the AID portfolio.
 

Implicit is the recommendation that the funding theof Partners project 

be continued.
 

The two projects focus on similar problems with different secondary
 

objectives. The tI1MP seeks to institutionalize project activities as 
an
 

integral part of the nationally budgeted programs of the Ministry of 
Natura]. Resource;. In contrast, the Partners as a PVO are dedicated to 

Involving Honduran prfvat e org;anfzatfons In voluntary efforts to promote 

develope nt of their country, loti are very Important and complo mentary 

approache s to conserving natiiral reiOr.* Snd Improving the we11-betrig 

of !,mall farners. Small projects with private organl:atIons provide the 

opportinitry for Innovation wIthotit the cttboer.wom t:a.k of worklng throigh-i 

a large bureaucralcy. ,iv(-s ftl 'xper fonco,; (-;1i he idapte:d and extended 

by public agenctes. If the degradation of the human environment in 
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Honduras is ever to he halted and quality of 
life 	improved, it will
 

ultimately be the result of effective government action. Private efforts
 

are essential in leading and pushing the process.
 

Although the opportunity to evaluate the Partners project was limited, 

the 	 team gained impressions consistent with experience and observations 

elsewhere. Poremost were:
 

1. 	Paid para--techncal campesinos were 
seen to have an excellent
 

rapport with their constituents.
 

2. 	A combination (.f conservation structures and yield improvement 

measures were stressed. Because no subsidies were used, it can 

be 	 said with a certain degree of confidence that participants 

were conviened of the productive value of the effort. 

3. The unsubsidized terraces and other works constructed are less 

elaborate and somewhat less 1permanent that those constructed 

with subsidy. The !ignIficance of this difference, in erosion 

control, in crop yield, in costs and in propensity of campesinos 

to maintain ;tructures should he the subject of a comparitive 

longittudi na I study. 

'N.U11M found 	 technical had4. 	 The w.; to have greater resources and 

gained experience that could he effrct ively adapted to the 

Partnersi project. Convr!evly, the NRWP would find t~ie experi­

ence with ununih-tfdi;,d conservation meaures using paid para­

technicians unefiil. 

6- 0!'7
 



VI.. ANALYSIS OF PROJECT BENEFITS AND COSTS
 

Prepared by Daniel Badger, Ph.D
 

Assisted by Regina Pena, B.S.
 

(Reprinted in its entircty)
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SURVEY %METIIODOLOGY 

The Scope of Work for the Project Evaluation suggested
 

that a sample size of 
100 personal interviews would be suffi­

cient to obtain a good representation of the progress of the
 

project across 
all subwatersheds. 
 Based on the number of
 

small 
farmers being served by each of the extension teams,
 

and also on the number of small farmers joining the project
 

by different years (1982, 1983, 
1984 or 1985), we attempted
 

to stratify the number of interviews by agency and by length
 

of participation in the project.
 

Our expectation was 
to interview 50 small 
hillscdc farr..ers
 

in the Headwaters (Cabeceras) and 50 small hillside farmers in
 

the South (Sampile/Guasuale, Soledad/Texiguat, and Orocuina),
 

sitice the number of 
people being served was approximately
 

equally divided among the two 
regions. However, due to our
 

having to interview on 
national holidays (Presidential inau­

guration day was January 27), 
and due to scheduling mix-ups as 

to when the agency team expected us at their office, we were 

not able to obtain Lhe planned number of interviews in Zamorano 

and Lepaterique in the Headwaters, and Texiguat in the South. 

We developed the survey Iform the first three day-, field 

tested it in SanLi Luci aor Thursday, Jinuary 16, revised it 

and began interviewinjg witti the revi ,d s!urvey ins:triment on Saturda, 

January 18. Due to the f,ict thlt had sixwe members on the 
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Evaluation Team, there is 
some variability in responses written
 

on the survey, depending on the particular interest of the
 

specific interviewer. This is 
to be expected; however, a more
 

intensive briefing on the types of data needed for the benefit­

cost calculations may have 
led to more specific responses on
 

production figures for both basic grains and horticu.tural
 

crops, so as 
to obtain a better comparison of yields before and
 

after participation in the Natural Resources Management Project
 

THE ACTUAL SAMPLE
 

We interviewd 92 small farmers, 51 in the South and 41 in
 

the Headwaters (Cabeceras) (Table 1). As indicated in the Tabli
 

34 of the small 
farmers interviewed had been participating in
 

the Project one year or less; 
24 had been participating two
 

years; 20 three years; and 
13 had been participating more than
 

three years (or since the Project began in 1982). 
 The number
 

of interviews by years of participation in the Project is 
a
 
good approximation of how the number of participants served
 

by the Extension Teams has 
increased over the 
life of the
 

Project.
 

Some socio-economic characteristics ot 
the respondents
 

are reported in Table 2. 
The average age of 
the small farmers
 

interviewed was 43 for both area.; 45 years in the Cabeceras 

and 42 vir,, in the Soiith. The range in age; of the respondents 

was 23 to ,82. The aver; ge iinimber of chi lIren living per famiIy 

was 5.3; w:.t.h the fami Iiy- in t he )ot. Itaveragi g 6 children 

and thos,;e in the Ca becer,; avera!,ing 4 children. The range in 

number of chi ldren livint,, wa:; ) to 13. 
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TABLE 1: 	NUMBER OF PERSONAL INTERVIEWS (SURVEYS) TAKEN BY AGENCY OR
 
ZONE, BY THE 1986 
NRMP EVALUATION TEAM
 

NUMBER OF YEARS 
IN PROJECT

CABECERAS 
 NUMBER 0-1 2 3 
 3+
 

Santa Lucia 
 6 21 	 3 0
 
Tatumbla/Sabacuante 
 13 4 
 4 1 
 4
 
San Buenaventura 
 6 4 2 
 0 0
 
Ojojona 
 6 0 0 
 4 2
 
Lepaterique 
 6 1 2 2 1
 
Jutiapa 
 3 2 1 0 0
 
Zamorano 


1 a) 1 0 0 0
 

Subtotal 
 41 14 10 10 7
 

SAMPILE/GUASAULE AND OTHER SOUTH
 

El Triunfo 12 2 2 3 5 
Namasigue 

1 0 b) 4 3 1 1 
Concepcion de Maria 9 6 1 2 0 
Yusguare 6 1 3 2 0 
Orocuina 8 5 3 0 0 
S'o ledad 4 1 1 2 0 
Texiguat 

2 c) 1 1 0 0 
Subtotals 51b ) 20 14 10 6 

Total All Surveys 92 34 
 24 	 20 13
 

a) 	The NRMP Team in Zamorano had expected the Evaluation team to
 
arrive on Tuesday, January 21, 1986. 
 When we arrived a day

later, it was not 
possible to find committee members or inde­
pendents working with the 
Project.
 

b) 	One small 
farmer interviewed was not participating in the NRMP.
 
C) We visited Texiguat on 
Monday, January 27, 1986, the day of the


Presidential inauguration. It was not possible to find people
 
at 	home.
 

F\
 



TABLE 2: SOME CHARACTERISTICS OF SMALL FARMERS SURVEYED BASED ON INTERVIEWS BY
 
1986 NRMP EVALUATION TEAM
 

Average 
Age of Range 

Average 
Number 

Range 
in 

Average 
size of 

Range 
in size Owner 

person In-
terviewed 

in 
age 

of 
Children 

number 
of Children 

farm 
mz. 

of farri 
mz. 

of 
Land 

CABECERAS 

Santa Lucia 45 30-60 4 0-11 8.9 1-15 6 
Tatumbia,'Sabacuante 43 25-64 4 0-10 8.8 1-43 7 
San Buenaventura 50 33-58 5 4-8 45.0 2-231 4 
Ojojona 51 39-65 5 4-7 4.5 1-10 5 
Lepaterique 39 23-60 4 0-7 3.0 .25-10 6 
Jutiepa 43 33-53 9 8-12 2.3 1-4 1 
Z-2. orano 38 - 5 - 2.0 - 0 

Subtotals 45 23-65 4 0-12 12.0 .25-231 29 
(6.0) 

SAMPILE/GUASUALE AND OTHER SOUTH 
El Triunfo 43 32-74 7 0-12 3.8 .5-9 11 
Namasigue 42 23-82 6 2-12 3.62 1.25-5 7 
Concepcion de Maria 38 26-65 5 1-13 3.7 .25-10 6 
Yusguare 45 29-62 4 1-10 10.1 1-3G 6 
Orocuina 46 38-67 6 4-11 2.3 .5-2 7 
Soledad 51 34-67 5 0-10 3.8 .5-8 3 
Texiguat 32 30-34 6 5-9 1.6 .5-1.25 1 

Subtotals 42 23-82 6 0-13 4.1 .5-30 41 

Total all surveys 43 23-82 5.3 0-13 7.6 .25-231 70 
(5.2) 
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The average size farm per family 
was 7.6 manzanas; however
 

this is a misleading figure since one 
farmer in San Buenaventura
 

had 231 manzanas and the other five farmers interviewed had a
 

total of 39 manzanas. 
Adjusting the San Buenaventura average
 

and the Cabeceras average by deleting 
 the one large farm
 

results in an average size farm of 8 manzanas in San Buenaventura
 

and 6.0 manzanas for the Cabeceras; and an average size farm
 

of 5.2 manzanas for 91 farms. 
 This average still is slightly
 

larger than the average size farm of the majority of the parti­

cipants in the Project (likely 4 manzanas or less.)
 

Twenty-nine of 41 respondents in the Cabeceras stated they
 

were owners 
of the land being farmed 41 of 51 indicated they
 

were owners in the South. 
 This high percentage of ownership
 

(70 of 92 or 76%) may be misleading, since many of those
 

stating ownership did not have full title 
(dominio pleno) or
 

proper ownership documentation to 
their land. Thus, many of
 

those claiming ownership are not able 
to make loans with BANADESA
 

through the Project, since they don't have proper documentation.
 

Thirty one of 
the small farmers interviewed had an irriga­

tion system; 23 of 41 
in the Cabeceras and 8 of 51 
in the South
 

(Table 3). Nineteen had pilas 
or water storage structures; 13 

in the Cabeceras and only 6 in the South. Of these structures, 

the Extension Team Pers,)tincl i ad pr- vided technical assistance 

and/or arraiyged loans and sib!;idie; on 5 of these structures, 

generally all 
for groups or committees.
 



TABLE 3: 
NUMBER OF SMALL FARMERS WITI IRRIGATION SYSTEMS AND WATER
 
STORAGE TANKS BASED ON INTERVIEWS BY 1986 EVALUATION TEAM
 

Irrigation Pila Storage NRMP help 
AGENCY water System Tank on pila 

CABECERAS 

Santa Lucia 4 3 0 
Tatumbla 7 3 2 
San Buenaventura 3 2 0 
Ojojona 11 1 
Lepaterique 5 1 0 
Jutiapa 2 2 0 
Zamorano 1 1 0 

Subtotals 23 13 3 

SAMPILE/GUASUALE AND OTHER SOUTH 

El Triunfo 2 0 0 
Namasigue 0 1 0 
Concepcion de Maria 2 0 0 
Yusguare 1 3 1 
Orocuina 2 0 0 
Soledad 1 1 1 
Texiguat 0 1 0 

Subtotals 8 6 2 

Totals all Surveys 31 19 5 
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Significant progress has 
been made in 1984 and 1985 in
 

the 
number of small farmers in the Project w 
 have planted
 

grasses for forage or 
silage (pastos do corte) and/or who
 

have planted improved pastures. 
 This aspect of the Project
 

should continue to gain momentum in 1986 and in 
future years.
 

Twenty five respondents in the Cabeceras and 16 
in the South
 

had planted pastos de corte; many of these were 
plating these
 

grasses (typically King Grass) 
in living barriers where terra­

ces have been constructed. (Table 4). A total of 28 respon­

dents (13 in the Cabeceras and 15 in the South) had planted
 

improved pastures 
as of the end of 1985. This pasture typi­

cally was 
African Star Grass, although Jaragua also is 
being
 

planted.
 

Soil conservation projects 
are a key aspect of the
 

Natural Resources Management Project. Building rock walls
 

or various kinds of terraces and drainage canals have been 
widely imIlementedW. As show in Table 4, 78 of the 92 small
 

farmers 
 interviewed had con'stri'ut- d on or more types of
 
soil con.servation structure 
 (riock wall , terrace, (ec.) on 
their land; 3() of 41 in the (ihecer.; and 4,8 of 51 in the 

South (Tabl 4). It ihoul-d 1w men Ico_ d that for some of the 

small. h,)irti l.it ral i rmI; in the- C;ecera:, , sci coinervation 

project; . re not needed, !,incc t-he, s,1a lI hi,, t,, (typically
 

Sman;'a np,; ,U 1 
 .v) arel ,e era!I' flt Sv,,ty-

of thU 'dnt'j ff 

- ;(vl. e 

Wi tb1 'ci I clivt11 rje ;ae 
they Iad! r' , , tIfeho ic;iI .lld/',rl liliiiw'ill , . ];tince 

throu l;h t-h, I-ru jct; on1ly 7 1i(1 hiilt, t he ',, st r tct l r,( before 

the Project bgan d(1r tbruuno;h their own inititiaL.ve. 

http:itiaL.ve


TABLE 4: 
NUMBER OF SMALL FARPERS WITH PASTOS DE CORTE, IMPROVED PASTURES AND SOIL
CONSERVATION 
PROJECTS BASED ON INTERVIEWS BY 1986 NRMP EVALUATION TEAM 

Pastos 

de 


CASECERAS 
 Corte 


Santa Lucia 
 2 


-a ',..-bla/Sabacuante 10 


San Buenaventura 
 5 


Ojojona 
 4 


Lepagerique 
 3 


Jutiapa 
 0 


Zamorano 
 1 


Subtotals 
 25 


SAMPI E/!G .A-UE AND OTHER SOUTH
 
E! Triunfo 7 

Na guo 2 

Ccrw epc ion de Maria 3 

Yusguare 4 

Orocuina 1 

Soledad 1 

Texiguat 0 

Subtotals 16 

Total all Surveys 41 

Improved 

Pastures 


0 


6 


4 


2 


0 


0 


1 


13 


2 


1 


3 


4 


4 


1 


0 


15 


28 


Soil 

Conservation 

Works 


5 


9 


3 


4 


5 


3 


1 


30 


12 


8 


9 


6 


7 


4 


2 


48 


78 


Built with 

Aid of 

NRMP 


5 


8 


2 


2 


5 


2 


0 


24 


12 


8 


9 


6 


7 


3 


2 


47 


71 


Abonera
 
(orgdnic
 
fertilizer)
 
compost
 

0
 

3
 

1
 

3
 

2
 

1
 

0
 

10
 

6
 

3
 

7
 

4
 

7
 

4
 

2
 

33
 

43
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TABLE 5: 
SOME SOCIAL AND FAMILY WELFARE ASPECTS OF SMALL FARMERS
 
INTERVIEWED BY 1986 NRMP EVALUATION TEAM
 

Family members 

AGENCY 
in Amas de Casa 

Club Improved Stove Latrine 
Family 
Garden 

CABECERAS 

Santa Lucia 1 0 1 3 
Tatumbla/Sabacuante 7 5 5 7 
San Buenaventura 1 1 4 1 
Ojojona 3 2 2 2 
Lepaterique 1 4 3 6 
Jutiapa 0 0 2 2 
Zamorano 1 11 0 

Subtotals 14 12 18 21 

SAMPILE/GUASAULE AND OTHER SOUTH 

El Triunfo 7 4 7 9 
Na.na s i gue 3 2 6 4 
Concepcion de laria 3 0 5 3 
Yusguare 2 3 3 1 
Orocuina 5 0 2 3 
Soledad 3 0 0 2 
Texiguat 2 1 0 1 

Subtotals 25 10 23 23 

Total alL Surveys 39 22 41 44 
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Forty-three of the 92 respondents had built aboneras or
 

organic compost piles for organic fertilizer; 10 in the
 

Cabeceras and 33 
in the South. It should be mentioned that
 

many of the small farmers respondents are buying and using
 

chicken manure (gallinasa) on their horticultural crops, and
 

haven't 
seen the need to build organic composts.
 

Several questions were asked during the interviews about
 

tlbt. 
family and social welfare aspects of the 
small farm famile:
 

Thirty-nine of the 92 
small farmers interviewed indicated that
 

their wives and/or some other member of the family was parti­

cipating in a home demonstration club (Club de Amas de Casas)
 

(Table 5). The home extension specialist (promotora social)
 

is working with many of these women in home improvement acti­

vitities, relating to diets, nutrition, growing and using
 

vegetables and fruits, etc. It is significant that almost
 

one-half (25 of 51) of the families interviewed were partici­

pating in such activities in the South, and only one-third
 

(14 of 41) in the Cabeceras.
 

Only 22 of the families interviewed had built an improved
 

stove (a Lorena or improved modification of the Lorena stove).
 

The extension teams had as an original goal to promote the 

constructi on and use of these stoves; however this activity 

seems to have slacked off in emphasis in the last year or so. 

Forty-one of the 92 famlies interviewed had a latrine (Table5) 

However, many of7 these had been built in earlier years before 

participlation in the NRNP; and/or, the latrines had been 
built without assistance the NRMP Extensionthe of Team. 



The home extension specialist and other members of the
 

NRMP teams have been encouraging the families 
to plant family
 

gardens with vegetable crop such as tomatoes and cabbage,
 

and fruit trees near the home. As indicated in Table 5, 44
 

of the families interviewed had such family gardens. 
 Some of
 

the fruit trees had been planted several years ago, before the
 

participation of the family in the NRMP.
 

The farmers interviewed were asked about their cropping
 

program and if changes had occurred in the types of crops pro­

duced after they began participating in the NRMP. For exam­

ple, had they shifted from basic grains (beans and corn) to
 

horticultural crops with the encouragement and assistance of
 

the Extension specialist in the NRMP. As indicated in Table
 

6, nine of the 
21 small farmers interviewed in the Cabeceras
 

had shifted to horticultural crops, and 12 of 
51 in the South
 

had begun producing other crops after they joined the project.
 

While the total percentage shifting to other crops is 
not high
 

(21 of 92 or 23%), there were some significant changes occurring
 

in the use 
of improved seeds, better technical practices, use
 

of either purchased chemical fertilizer or organic fertilizer
 

(aboneras) or both, and the of irrigation to produce more
use 


or different crops during the dry season.
 

Certainly significant is 
the large number of respondents
 

indicating improvements in yields after they began partici­

pating in the NRMP. Seventy of the 92 small farmers (767) 

indicated that they were 
getting production increases. The
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TABLE 6 IMPACTS OF PRACTICES ADOPTED THROUGH NATURAL RESOURCES
MANAGEMENT PROJECT ON CROPS PRODUCED AND ON YIELDS BASED
ON INTERVIEWS BY 1986 NZAP EVALUATION TEAM 

Changes in
 
Crops planted 
after joined. 

Changes in 
yields after 

NRMP joined NRMP 

CABECERAS (41 interviews) 

Santa Lucia 0 5 a) 
Tatumbla/Sabacuante 7 1 0 b) 
San Buenaventura 0 2 c) 

Ojojona 1 3 
Lepaterique 1 2 
Jutiapa 0 3 
Zamorano 0 1 

Subtotals 9 26 

SAMPILE/GUASAULE OR OTHER SOUTH (51 interviews)
 

El Triunfo 
 5 
 12
 
Namasigue 
 3 
 8
 
Concepcion de Maria 
 2 
 8
 
Yusguare 
 0 
 4
 
Orocuina 
 2 
 8
 
Soledad 
 0 
 4
 
Texiguat 
 0
 

Subtotals 
 12 
 44
 

Totals all Surveys 21 70
 

a) One of the small farms only had forestry
 
b) Two of the smail farmers interviewed in Tatumbla only had pasture
 

and cattle.
 
c) Two small farmers only had pasture and cattle and one had 
forestry c
 



actual percentage of crop farmers in the NRMP getting increased
 

yields is 
even higher since one of the 92 respondents was not
 

in the NRMP, and several others in the NRMP had only pastures
 

with cattle, and/or forestry. Thus, one of the success high­

lights of the NRMP has been the significant increases in yields
 

of both basic grains and other traditional crops such as pota­

toes, and horticultural crops.
 

ACTUAL AND PROJECTED COSTS OF NRMP
 

As originally planned and approved by both AID and GOH,
 

the Natural Resources Management Project was to be implemented
 

over 
the five year period July 1980-July 1985. However, delays
 

occurred in implementation because of the changes in Ministry
 

of Natural Resources personnel during the transition period in
 

the GOH in the 
early 1980's. The NRMP, therefore, did not
 

effectively begin until 
June or July 1982. The programmed
 

costs were $14,995,000 by USAID and $6,967,000 by GOH.
 

The first NRMP Evaluation Team in January 1984 recommended
 

a three year extension of the Project, 
to July 1988, so that
 

the major soil conservation objectives could be 
implemented
 

in the major sub-watersheds of the Choluteca River Watershed.
 

AID approved a two year extension of the NRMP 
to July 1987 at
 

the same funding level. Currently, plans are to request another
 

one year exten:;ion to July 
1988. Thus, the projected costs of
 

the NRMP are 
shown for the entire eight year period 1980-38.
 

As indicated in Table 
7, the actual expenditures for the
 



'ABLE 7: ESTIMATED BUDGET FOR NATURAL RESOURCES MANAGEMENT PROJECT IN HONDURAS (AID 522-0168)
BUDGET YEAR 1980-88 (IN U.S. DOLLARS) 

1980 
ATEGORY and 1'
 
ND ITEM 1981 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 1 9 8 61 1 9 8 71) 1 9 8 81) T 0 T AI.E 
RMP Project Office 

Personnel 70,000 80,000 80,000 90,000 100,000 800,000 900,000 1,000,000 3,120,000

Vehicles 30,000 160,000 60,000 180,000 
 . 500,000 400,000 200,000 1,530,00(0
'1aintenance 120,000 20,000 40,000 40,000 130,000 190,000 200,000 740,)()
,iscellaneous 
 40,000 241,000 513,000 562,775 449,697 845,528 1,000,000 1,000,000 4,752,000
Subtotals 1--0--- 6iO- 673-,0-00 872,775 589,97 2, 7T5= 23490,00 2500,000 1T1427,r 0 
ydrology Office
 

Personnel • -.- -. 110,000 20,000 . 30,000 
Equipment . • 180,000 . • • 1800(),0
Su-totals - .- 0,000 00,000 . .. 21Y,h(i'-f 

arional Cadaster
 
Personnel and TA 263,000 600,0ou 100,000 
 -.- 30,000 30,000 • 1,023,00(0
Computer • -.- • . 500,000 100,000 50,000 650.000 
Veiclesc 500,000 . . -.- • • 540 ())00 

263,00 0 600,000 -.- ,0 530,00 i000 -50,000 2,17 3 ,)0 
iemonics &
 
)ther TA's . 300,000 700,000 700,000 350,000 
 220,000 200,000 2,470,00()

403,000 1201000 1573,000 1582,775 1519,697 3155,528 2810,000 2750,000 14,995,---07 
%ccumulated Total 403,000 1604000 3177,000 4759,775 6279,472 9435,000 
12245,000 14995,000
 

;01 BUDGET BY YEARS FOR SUPPORT OF NRMP PROJECT (IN U.S. DOLLARS) 2) 2) 
,10" 53,i26 149,676 323,835 451,600 752,500 2,373,250 2,619,152 . 6,729,139
DEC 8,809 35,099 53,630 15,323 125,000 . -. -. 237,861
otal GOH 61,935 184,775 377,465 472,923 877,500 2,373,250 2,619,152 . 6,967,00 

'cculmuated Total 61,935 246,710 624,175 1097,098 1974598 4,347,848 6,967,000
 

3ource: AID Project Office 
1) Projected
 
2) Based on GOH Projections
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NRMP were very small in 1980 and 1981. As of the end of the
 

1985 Budget year for the Project, actual expenditures were
 

$6,279,472 by 
USAID and $1,974,598 by 
the G011. The projected
 

expenditures for the remaining three years of 
Phase I of the
 

Project are 
shown in Table 7. The large increase in costs
 

occurs 
for two major reasons. Expansion of the Project into
 

the Talanga subwatershed with the opening of 
seven new extension
 

offices and staffing those teams necessitates the purchase of
 

more 
vehicles and equipment. The Project plans to serve 1500
 

small hillside 
farm families in that subwatershed.
 

The second major reason 
for the large increase in expen­

ditures in 1986-88 is due to 
the planned implementation of the
 

Fellowship Training Program for NRMP personnel. 
 AID proposes
 

to send 25 or more 
Project personnel 
to US and other Universi­

ties for training. Some of 
these personnel will complete BS
 

degrees in 
selected aricultural fields; 
other will study at
 

the graduate level. 
 An estimated $1.0 
to $1.5 million will be
 

needed to support this vital part of 
the NRMP during the next
 

three years.
 

NRMP COSTS ADJUSTED FOR PERIMANENT INVESTMENTS IN LAND SURVEYING,
 

CLIMAI0LU(,I CAL ASURINC, AND tlIGHE'. tDUCVION TRAI NING 

For purposes of economic evaluation of the NRNP, some of 

the projected cost;s have been deducted from the $21,962,000 

budgeted 1-or the N!.II' ($11., 995,{(000 by USAII) and $6,967,000 by 

GCf). The riea!,s)n f or these, adtjd :,ment, ;i,re hat much of the 

,oil survey,, antd malpp il, d].I W the Ni: ion;i Cada,ter. and 

much or1 the hydrological anid relitd clii:i it lgical data to be 

collected and analyzed by the !,ydrology Sect on of MNR,, are 
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data that will be available for use by many governmental agenci(
 

as well as by private individuals in the future. The costs for
 

developing such data are long run investments to provide a data
 

base on a one-time basis.
 

As indicated in Table 8, the adjusted costs by AID for the
 

NRMP are projected to be $12,108,500. The projected GOH expen­

ditures of $6,967,000 over the life of the project have not
 

been adjusted. The final actual costs devoted to the NRMP are
 

projected to be $18,075,500 for economic evaluation purposes.
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ABLE 8: ESTI!ATED BUDGET FOR NArLRAL RESOURCES MANAGEMENT PROJECTIN HONDURAS ACTUALLY DEVOTED SOILTO CONSERVATION ANDRELATED PROGRAM1S IN FISCAL YEARS 1980-1988 

AID 
 GOH 
 TOTAL
NTEGORY AND 
 TOTAL 
 TOTAL 
 ALL
ITEM 
 EXPENDITURES 
 EXPENDITURES 
 EXPENDITURES
 

.rsonnel (NRMP) 
 $ 3,120,000 -'-
 $ 3,120,000
 
thicles 
 765,000 1) 
 765,000

tintenance 
 740,000 
 -.- 740,000
 
.scellaneous 
 3,252,0003-


3,252,000
 
itional Cadaster 
 761,5002) 
 761,540

Lemonics & other TA 2,470,000 
 _._ 224701000 

Totals 
 $11,108,500 
 $ 6,967,000 
 $18,075,500
 

1) Only one-half of 
the estimated $1,530,000 expected for vehicles
 
has been charged to the life of 
this project. 
 Most of the vehicles
should have another five years of useful 
life after FY1988.
 

2) The $210,000 expended 
for the Hydrology Office of MNR, the
$650,000 for the 
computer and compnter services 
in National
Cadaster, one-half of 
the estimated expenditure of $500,000
for vehicles, 
and one-half of the $1,023,000 for personnel
and TA in National Cadaster were 
not charged to the NRP.
The entire country, i.e., 
other agencies and functions of
Government will 
benefit by the Climatological meteringstations, and the 

prepared by 

soil survey data and ocher maps and materials
these two offices. These benefits will accrue for
 many years in the future. 

3) The estimated $1.5 million programmed for training 25 or moreNRNP Extension personnet has been deducted from the NRMP costsfor economic evaluation purposes. That investment will belong lastin and have a si gnificant favorable impact thconfuture productivity of the Wini stry of NatLural Resources pro­grams in Honduras. Since the NR>IP (Phase I) will be con)mpetedbefore these young professionals return to their country, theinvestment costs in their education should be treated separately. 



DETERMINATION OF YIELD INCREASES AND OTHER 
BENEFITS AS A RESULT OF TECHNICAL AND OTHER 
ASSISTANCE FROM NRMP EXTENSION PERSONNEL
 

This section of the report presents background data and/
 

or substantiation for the benefits calculated as a result of
 

participation in the NRMP. 
 An effort has been made to present
 

explanatory footnotes in each Table 
so that the reader can
 

understand how the values were determined.
 

As indicated in Table 9, a total of 3,213 manzanas of farm
 

land is expected to be protected by soil conservation works
 

through the NRNP by 1988. 
 The data shown in Table 9 was used
 

to calculate the benefits, in 
terms of value of soil saved,
 

that are presented in Table 10.
 

Research studies by Agronomists and Agricultural Economist
 

in Illinois and Kentucky have demonstrated that the loss of 6
 

inches of top soil has caused a reduction in corn yields of
 

12 bushels or more per acre per year. A bushel of corn weighs
 

70 pounds. 12x7OLbs=84OLbs lost per acre/yr or 2,075 Lbs per
 

hectare/yr. (1 Ila.- 2.47 acres 
x 840). This is approximately
 

19 quintales/hectare. Assuming a market 
price of Lps.15 per
 

quintal means an annual loss per hectare of Lps.285 or US$142.50 

last year for 25 years is $1,821.1.5 U.S., based on the PV factor 

of 12.78. Since soil weighs approximately 330 tons/ha/inch, 

then the Ios;, of 6 inches of top soil is 1980 tons. Dividing 

$1,821. 1.5 l)y 1980 tL,ns re, tul, i a "va ile" per ton of US$92. 

Since the I ,,<1r(, ir ipproximaLiI00,, ai acceptable value per 

ton of .;il ',3ived is; UY5 I. "Ihi :; is the va.l'ie used ,o calculate 

the valic of. soil saved in Table 10. 

It
 

http:US$142.50
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TABLE 9 
: AMOUNT OF LAND PROTECTED BY SOIL CONSERVATION WORKS. BY
 
SUBWATERSHED AND TOTALS WITH TECHNICAL ASSISTANCE PROVIDED
 
BY 	NATURAL RESOURCES MANAGEMENT PROJECT, 1983-85, AND
 
PROJECTED TO 1988 
(Units in Hectares until converted to
 
Manzanas).
 

YEAR CABECERAS SOUTH TALANGA TOTAL 

1983 104.29 33.71 - 138.00 
1984 72.25 271.00 - 343.2f 
1985 86.20 290.90 - 37/.10 

Subtotal 262.74 595.61 - 858.35 

1986-88 2 6 2. 74 a) 595.61 a ) 330.00 b ) 1,188.35 
Total 1986-88 525.48 1,191.22 330.00 2,046.70 

manzanasC) 825.00 1,870.22 518.10 3,213.32 

Source: Data for 1983-85 and 
1986 Talanga goal provided by NRMP
 
office.
 

a) 	Assumption is that as 
many hectares will be protected

by soil conservation works in the 1986-88 period (3
 
years) as in 1983-85.
 

b) 	Target for Talanga subwatershed is 110 hectares for
 
1986. Assumption is 
for three times that amount or
 
330 hectares for 1986-88.
 

c) 	Converted on basis of 1.57 manzanas per hectare.
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TABLE 10: VALUE OF SO11, )AI 1)5,[NC SOIL CONSERVATION WORKS, INSTALLEIBY S>IALL FAR,0If...) '\I R IC1P.A FING IN THlE NRIP 1980-85 

1980-88, and 1 O8Y-0. 

1982)3)_8 4 
1980-8) 1980-88 
 1980-904)
 

CABECERAS
 
Hectares protected 263 500

Ha. inches soil saved 526 

750
 
2,500 
 5,250


Total 
soil saved
 1)
 
(tons) 176,736 840,000 1,764,000
Value of soil saved 
 $176,736 
 $840,000 
 $1,764,000
 

SAMPI LE/GUASAULE
Hectares protected 
 524 1,000 1,500
Ha. inches soil saved 
 1,048 
 5,000 
 10,500

Total 
soil saved 1
(tons)) 352,128 
 1,680,000 
 3,528,000
Value of 
soLI saved $352,128 $1,680,000 
 $3,528,000
 

TEX IGUAT/OROCUI NA/SOLEDAD

Hectares protected 
 72 150 200Ha. inches soil saved 
 72 
 600 
 1,200

Total soil saved
 

(tons)i) 24,192 
 201,600 
 403,200
Value of soil 
saved $24,192 
 $201,600 
 $403,600
 

TAL ANG A 
?etares protected _ 3305ia. inches soil saved - 550 

1,650
rotal soil saved (tons) ! ) 
660 


221,760 554,400lalue of oil,.saved - $221,760 $554,400
 

FOTAL ALL SUB-WA'ERSHEDS 
,ect-ares protected - 859 1,980 3,000

?otal soil saved 

(tons) 553,056 2,943,360 
 6,250,000
ralue of soil saved 
based on $1 ton $553,056 
 $2,943,360 
 $6,250,000
 

'N: 1) Based on averan,) weight of ;oil of 75 pounds per cu. ft. or 136 tonsper acre inch. Since I Hla 2 ..47 1cre,,,;, ten I Aich o f top soil over1 a -2.47 x 136 ton.; 330 tolln., ) I per h /inch.

2) Based on 2 itiches 
 ImpIile/Cns;ulfeof top1)h',;o :,avedt in , r ani
and 1. inch ofI* oi I ;,Iv(Id ill )recnino/T .i 
 ,t/SoI d,.ad, a1ccordingaverage n110).r ()f 'tear, 

to
pract] Ce.; h.ve be i ,t.,l l,,d.
 

3) Based ,on 5 
 o- o S v,,tiii!, ,,r Ho.I.iii (,uc r .1:1( Sampi le/Guasaule, A u ,, , )s,1t' l d ,. " l.i. r Q)rucui .o/lexiguat/Soledad
and 2 ' , ) i a ' I ,,, r H.,. I'. ,n .i.
 

4) Based n i h;, 
 I, ,,vd, pr Hr o, c'r,., an Si:rp1i 1l/Gua sonI 
., 6 nih ''()I _I V Iwy.d . i ni. ,/and 3 1nuhe,,, ()I' ,o)i . v,d p r 1,i. il l ii ."
 
5) The 1986 . (I Ir;-,r 'I. .I in ',,.
In t h,, t o t ct. 110 lba.with .;ui 1)ii',.r , ir in I'Tlwj . , ( ,rl., . I,,, ,i,I mpt ioln waiI madtthat t.hi , g ,ol will Iw,' me, cIh,t IIIeh un Ilh ] )') . 



Some representative yields and prices 
for horticultural
 

crops produced in the Cabeceras subwatershed are presented on
 

Table 11. These figures were obtained from the farmer inter­

views. As can be seen, the estimates of yields fluctuate
 

greatly; thus, it is difficult to select a "before and after"
 

yield per manzana, based on participation in the NRMP. 

A representative crop production budget 
for corn (maiz)
 

using traditional methods is 
presented in Table 12. 
 As indicated,
 

there is a negative cash flow, or loss, based on 
the production
 

and sale of 8 qq/mz.
 

The NRMP Extension office in Concepcion de Maria provided
 

the information presented on Table 13. 
 For five farms in the 

NRMP using improved agronomic practices, the average yield of 

corn was 25 qq/mz. This compares to a regional average yield 

of about 10 qq/mz. 

The NRIMP Extension office in 
Soledad provided the budget
 

data presented in Table 14. 
 Using improved agronomic techniques
 

as advocated by NRMP, thethe net .benefit for one manzana of 

corn is 50 lempira s, even after making a change for land 

clearing and soil con:ervation work. Another case study for 

corn production in the Soled(,1( reg-on i.!; presented in Tble 15. 

This budg es t-imate:; a bene fit of . lempi rasl,>!t net 2i per 

manzana for corn, using improved agronomic techniques. 



TABLE 11: 	SOME REPRESENTATIVE YIELDS AND PRICES FOR HORTICULTURAL 
CROPS IN THE CABECERAS SUBWATERSllED OF THE NRMP, 1985 
CROP YEAR. 

CROP 	 UNIT 

Beans 	 Quintales 


Beets Bultos or 

Ma ta tes 
Broccoli [leads 

Cabbage Bultos or 
Matates 

Carrot Bultos or 
Mat ate s 

Cauliflower Bulto or 

Matate
 

Chile Matate 

Lbs. 

Dozen 


Lettuce Bultos or 

Matates 

Pataste Units 
Snowpeas Quintales 


Tomatoes 	 Caja 

(50 Lbs.)
 

ESTI C'AT ES OF PRICES
 
YIELDS/1Iz. 
 RECEIVED (Lps. 

5,36,12,8,8,12
 

300,96 
 52/bulto
 

8,000 
 3/dozen
 

50,640(?),400,200 60/bulto
 
i,OC(?),200, 40,0O
 
150,144,200,60 
 80/bulto
 

240,250,280 
 60/bulto
 

200
 
5,200
 
4,000
 

300,120
 

3,000
 

72
 

100
 

Lettuce- 2 	dozen or 24 head 
in I matate
 
Chile - 300 dozen in 1 matate 
Carrots ­ 25 dozen or 	300 in 1 matate
 



'ABLE 12: COST OF I'C'I(OV All) BENEFITS RECEIVED ON ONE MZ. OFI ,AI)ITI (.A..MAIZ .LSN , ! THI)S 19,,5. (Source: Fxtension 
Office, Soledad 

ITEM COST (Lempiras) 

Land preparation (chop wi. th machete & burn) 55 
Plant (planting holes) 10
 
Cultivation 
 50 
Harvest 
 40
 

Total Labor Inputs 155
 

Seed (40 lbs @ L 0.20/Ib) 
 8
 

Total Purchased Inputs 8 
Total Production Cosc 
 1--
Benefits (Sqq j I. 20/qq) 160 

(3) 

ote: In practice most labor is provided by family members and
seed is saved from the previous crop, not purchased.
One Mz - 0.64 Ha. 
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TABLE 13: 
YIELD OF MAIZ OBTAINED ON FIVE FARMS IN CONCEPCION
 
DE MARIA AREA USING IMPROVED AGRONOMIC TECHNIQUES.

(Source: Extension Office, Concepcion de Maria).
 

MONTH ELEVATION 
 SOIL SLOPE YIELD
 
PLANTED (W) 
 (M) (qq/Mz)
 

5/85 400 
 45 12
 
6/65 290 
 40 20.2
 
6/85 400 
 45 24
 
6/85 370 
 25 42
 
5/85 390 
 35 27
 
Mean
 

Note: Inputs consisted of urea 
(150 lb/Mz @ L 30/qq), insecticidE
 
(L 18/Mz), organic fertilizer (400 qq/Mz), and chemical
 
fertilizer (12-24-12, 1 qq/Mz @ I.30qq).
 



TABLE 14: 	LA CEIBA II DEMONSTRATION. COST OF PRODUCTION AND BENEFITS
 
RECEIVED ON ONE MZ OF MAIZ, 
IMPROVED AGRONOMIC TECHNIQUES,

1985. (Source: Extension Office, Soledad)
 

Item 	 Cost (Lem iras) -

Permanent Imorovements:
 
Land clearing 
 100

Soil Conservation Work 
 180
 

Total Cost of Permanent Improvements 
 280
 
Annual Cost of Permanent Improvement (10% of Total) 
 28
 

Crop Costs. Labor:
 
Land Preparation 
 25
 
Incorporate organic fertilizer 
 25
 
Apply granular soil insecticide 
 5
 
Planting (in contour furrow) 
 10
 
Aporque (a form of cultivation) 
 25
 
Apply insecticide 
 15
 
Harvest 
 50
 

Total Labor 
 155
 

,rop costs, Non-labor inputs:

Seed (40 lb L 20/lb) 	 8
 

Organic fertilizer (400 qq @ L 0.50/qq) 
 200
 
Insecticide (Dipterex) 
 9.50
 
Nematacide (counter) 
 50
 

Total Non-labor inputs 
 267.50
 
Total Production Cost 4.
 
Benefit (25 qq c© L 20/qq) 
 500.00
 
NET BENEFIT 
 50.50
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TABLE 15: 	LA CEIBA I DEMONSTRATION. SUMMARY OF COST OF
 
PRODUCTION ON ONE MZ OF MAIZ, IMPROVED AGRONOMIC
 
PRACTICES, 1985. (Source: Extension Office, Soledad).
 

Item 
 Cost (Lempiras)
 

Annual Cost of Permanent Improvements 28
 
Total Labor Input 
 130
 
Total Non-Labor Inputs 
 289.50
 

Total Production Cost 
 447.50
 
Benefit (35 qq @ L 20/qq) 
 700
 

NET BENEFIT 
 252.50
 

Note: Labor costs are 
lower than in Table 14 because this is the
 
second year that improved techniques nave been used on
 
this field; the soil is easier to work and labor has become
 
more proficient in use of the new techniques.
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Based on the 
farmer interviews, 
the yield increases for
 

corn production in the South are 
about 12 qq/manzana, an
 

increase of 150%, or 
from 8 qq/mz before the adoption of
 

improved practices, to 
20 qq/mz after the adoption of improved
 

practices. (Table 16). 
 In the Cabeceras region (which would
 

include Talanga), the corn yields increase from 17 qq/mz to
 

31 qq/mz, an increase of 14 qq/mz. 
 Bean yields also increased
 

in the Cabeceras from 7 to 
33 qq/mz (Table 16). Potato yields
 

also increased. Unfortunately due to 
lack of sufficient data,
 

and due to 
time limitations in doing this evaluation, it 
was
 

not possible to calculate the increased income value o' beans,
 

potatoes or grain sorghum, as 
a result of farmers' participa­

tion in the NRMP.
 

The amount of 
land planted to basic grains, using improved
 

agronomic practices, is indicated in Table 17. 
 As shown, the
 

actual planted acreage was 2,292 hectares through 1985, and is
 

projected to increase by 10,990 hectares in the 
1986-88 period.
 

Since all estimates at 
the farm level are in manzanas, the total
 

acreage planted to 
basic grains using improved agronomic prac­

tices, is calculated to 
be 20,853 manzanas for 1983-88.
 

The data in Table 17 (and from previous tables) were used
 

to calculate the yield and value added increases 
for corn
 

(Table 18). As shown, the values added 
for the 1983-88 period
 

due to adoption of NRMP recommended agronomic practices are 

estimated to be 
$8,768,070 U.S. (see explanation in footnote
 

"b" in TabLe 18). 



---------------------------------------------------------------

---------------------------------------------------------------
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TABLE 16: PRODUCTIVITY INCREASES AS RESULT OF TECHNICAL ASSISTANCE
 
PROVIDED BY NATURAL RESOURCES MANAGEMENT PROJECT (qq/mz)
 

MAIZ (CORN) 

NUMBER OF YIELD BEFORE NRMP NUMBER OF YIELD AFTER N 

AREA 
FARMERS 
REPORTING RANGE AVERAGE 

FARMERS 
REPORTING RANGE AVER 

Entire Southa) 19 2-24 8.0 15 5-40 20. 
Concep. de Mariab) - 4.0 5 12-42 25. 
Cabeceras 10 4-40 17.0 19 8-80 31. 
Total Project c ) 29 2-40 12.1 34 5-80 26. 

BEANS
 

Cabeceras 4 .3-20 "7.1 8 
 5-96 33.1
 

POTATOES
 

Cabeceras 
 4 8-80 44.5 5 
 32-80 62.
 

a) Based on farmer interviews
 
b) Traditional yield is area-wide estimate by NRMP agronomist


with three years local experience. Based on results of

five demonstration plots planted on slopes 
of 25-45%. The
 
yields ranged from 12-42 qq/mz, with the lowest yield

corresponding to a very early planting which was 
affected
 
by drought.
 

c) Excludes 5 demonstration plots in Concepcion de Maria.
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TABLE 17: 
AMOUNT OF LAND PLANTRLD TO BASIC GRAINS. FOR WHICH ACONO,1IC

PRACTICES WERE APPLIED, BY SUBWATERSHED AND TOTALS 
WITH

TECHNICAL ASS ISTANCE PROVIDED BY NATURAL RESOURCES MANAGEMENT

PROJECT 190-85, AND PROJECTED TO 1988.
 
(Units in Hector,-.,, Knii! converted to Manzanas)
 

YEAR CABECERAS SOUTH 
 TALANGA TOTAL
 
1983 
 200.0 167.9 
 - 367.9
 
1984 149.0 577.0 ­ 726.0
 
1985 311.7 886.5 ­ 1,198.2
 
Subtotal 660.7 
 1,631.4 ­ 2,292.1
 
1986-88 
 6 6 0 .7 a) 1 ,6 3 1 .4a) 8 ,6 9 8 .0b) 10,990.1
 

Total 1983-88 1,321.4 3,262.8 
 8,698.0 13,282.2
 
manzanas & 2,074.6 
 5,122.6 13,A55.9 20,853.1
 

Source: Data 
for 1983-85 and 1986 Talanga goal provided by NRMP office.
 

a) Assumption is that 
as many hectares will be treated with
 
agronomic practices in the 1986-88 period (3 years) 
as in
 
1983-85.
 

b) The 1986 goal for Talanga subwatershed is 4,349 hectares.

Since 
this is a new region in the NR.IP, assumption is that
 
onl) two times that amount will be 
treated with agronomic

practices in the 1986-88 period.
 

c) Converted on basis of 1.57 manzanas per hectare.
 

http:8,698.0b


TABLE 18: YIELD AND VALUE ADDED INCREASES FOR CORN, BASED ON AGRONOMIC PRACTICES ADOPTED BY SMALL
FAK''KSRS I"N THEE NATURAL RESOURCES MANAGEMENT PROJECT, 1983-1988 

C A B E C ERA S SOUTH 

.... 1 
EAT' 

!*ANZ7ANAS 
A V.I 

r T:,cq I 
YI FID 

......NC-EASEC,'..:/ z . 

"tOTAL. 
iNCEASEq n. 

VALUE ADDED 
TO FAMILYI N',COH0M E~p )a )

Lps 
MANZANAS 
ADDED 

CUMULATIVE 
niz. 

YIELD 
INCREASE 

qq/m 

TOTAL 
INCREASE 

qq 
19S3 31- 31 1 3,768 56,520 264 264 14 3,696 
19-4 234 548 12 6,576 98,640 906 1,170 14 16,380 
!95 48,9 1,037 12 12,444 186,660 1,392 2,562 14 35,868 
19 346 1,383 12 16,596 248,940 854 3,416 14 47,824 
S7 s346 1,729 12 20,748 311,220 854 4,270 14 59,780 

!cSS
T7a 346

5 

-ca,-5 

2,075
7,036 

,0S 

12 

12 

24,900 

85,032 

373 500
1,72480 b )  

1,275,48 

854 

5,124 

5,124 

16,806 

14 
18 
14 

71,736 

235,284 

ource" i.d n data calculated in Table 17. 

a... ,ee :ce received bv small farmers for corn sold is Lps. 30 per carga
15 quntal. In reality, most of the corn produced is used for 

Sn .ticn and is not sold. In addition, if the farm family must buy
,,Iv pays Lps. 38 per carga or Lps. 19 per quintal in the market 

pc avin- Ups. 2 per quintal for transportation. Thus, the value added 
increased production is based on a conservative estimate of Lps. 15/qq. 

b) To a Iut2 to family income for all three regions for period 1983-88 is 
.C ,. + 3,529,260 + 4,916,160) or $4, 860,450 U.S. As-e0v~ras I1,275,480

aeelier, this is a very conservative estimate, and is based on one 
corn crop per year per farm. Some farmers, particularly those in the south and 

ac:re- .s in the north are able to produce two corn crops per year.
The vield incr e per manzana also should be greater in 1986-88. Pro ecting thevalue added to f;.ily income ar 1989-90, the additional income would e 
Lps.7,6S1,2 0 (373,500 + 1,076,040 , 2,458,080 = 3,907,620 Lps/yr x 2 years 
Lps.7S15,240) or US$3,907,620. Adding these tw:o years to the 1980-88 total of . in 8,768,070 total value added due to adoption of agronomic
p4,860,450 results farme7sin ttR) ju for theco cop.a
...... practices by small farmers in the NRMP, just for the corn crop. 



____ 

V, ,V. ADDED 
1?A 
Ii, : LAs. 

______T 

a) 

___ 

MANZANAS 
ADDED 

A L.A N C A 
IEI) 

CUU ,, TIVE I CREASE 
mgq/z. , 

T)TAL 

INCREASE 

VALUE ADDED 

TO FAMILY 
INCOME (Lps.) 

.-5.700 

53S,020 ... 

717,360 

,,700 

___.,7 _____0_ 

, 260D 

4,552 

4,552 

4,552 

13,656 

4,552 

9,104 

13,656 

27,312 

12 

12 

12 

12 

54,624 

109,248 

163,872 

327,744 

819,360 

1,638,720 

214582080 

4.,916,160 
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The amount of land planted to horticultural crops, using
 

NRMP recommended agronomic praccices, 
is 
shown in Table 19. A
 

total of 1,211 manzanas is projected to be using such practice
 

for producing horticultural crops by 1988. These data are use
 

to calculate the value added to 
farm income from producing hor
 

ticultural crops 
(Table 20). As calculated, the value added
 

for the 1983-88 
period is projected to be US$676,400. Please
 

note the detailed explanation for this calculation in the 
two
 

footnotes in Table 20.
 

The estimated benefits accruing to NRMP farmers 
from fore:
 

try and agroforestry activities are 
presented in Table 21. 
 Al
 

the estimate.; are made through 1990. 
 Although there obviously
 

were benefits from some 
of these activities accruing in 1983-8'
 

it is difficult to make those cilculations, given the limited
 

data available. Therefore, 
the benefits are calculated as if 

the trees began produc ing; such benefit:s beginning in 1986. The 

vacLue added calculations are made fuelwood,for timber (pole­

wood primarily), agroforestry (forage valIne) and the fertilizer 

contri buti on, primarilv from the ni.trogl en fix'njg Leucaena trees 

The reader may refer to the detailed calculations and footnotes 

in Table 21. 

The f i,h tanks were oinly incorp() rated into the NRMP in 198 

Since tAhr,' ire many :;ma 1 farm fami l i es; wi th protoin deficien­

cies in 1 wir diet, the I'ro ltict ion of Til.Ipi.al l ,imilar high 

prote0 n b It. p r , dl . i (. l t ,1) I i .h I.1k, wi ] b. cons 

trdc t ,1 ht } (4)i , ug I a. netby ' :r1] I v.II lit! ga i 

o $1 I0m4 ) for the 1(I98 -9() prid (TbI) 1 22 
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TABLE 19: 
AMOUNT OF LAND PLANTED TO HORTICULTURAL CROPS, FOR WHICH 
AGRONOMIC PRACTICES WERE APPLIED, BY SUBWATERSHED AND 
TOTALS, WITH TECHNICAL ASSISTANCE PROVIDED BY NATURAL 
RESOURCES MANAGEMENT PROJECT 1983-85, AND PROJECTED TO
 
1988 (Units in 
Hectares until converted to Manzanas).
 

YEAR CABECERAS SOUTH 
 TALANGA TOTAL
 
1983 48.0 
 0.0 ­ 48.0
 
1984 70.0 
 8.9 
 - 78.9
 
1985 78.6 
 12.2 
 - 90.8
 

Subtotal 196.6 
 21.1 ­ 217.7
 
1986-88 19 6 .6 a) 
 2 1 .1 a) 3 3 6 .0b) 553.7
 

Eotal 1983-88 393.2 
 42.2 336.0 771.4
 
manzanas 617.3 
 66.3 527.5 1,211.1
 

)urce: Data for 1983-85 and 1986 Talanga goal provided by NRMP office.
 

a) Assumption is 
that as many hectares will be treated with
agronomic practices in the 1986-88 period (3 years) as in 
1983-85. 

b) The 1986 goal. for Talanga subwater,,hed is 168 hectares.
Since this is a new region in the NRM1P, assumption is that
only two tiies that amount will be treated with agronomic 
practices in the 1986-88 period. 

c) Converted on basis of 1.57 manzanas per hectare.
 

. I 
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TABLE 20: 
YIELD AND VALUE ADDED INCREASES FOR HORTICULTURAL CROPS,
BASED ON AGRONO,1IC PRACTICES ADOPTED BY SMALL FARMERSIN THE NATURAL RESOURCES >IANAGE>1ENT PROJECT 

MANZANAS CUMULATIVE 
VALUE ADDED 
 TOTAL VALUE
YEAR 
 ADDED MANZANAS PER MANZANA Lps. ADDED (Lps.)

1983 75 
 75 400 30,000
 
1984 124 
 199 
 400 79,600
 
1985 143 
 342 400 136,800
 
1986 290 
 632 
 400 252,800
 
1987 290 
 922 
 400 368,800
 
1988 290 
 1 212 
 400 
 484 800
 

Total 1,212 
 3,382 
 400 1,352,800
 

a) Assumption is that 
for a mix of horticultural crops (tomatoes, carr(
cabbage, beets, 
lettuce and other specialty crops), the 
small farmel
has been able to net, after all- expenses including purchased inputs,
an addi tional Lps.7 00 per crop per manzana, based on yield 
increasc
of 50 to 100 percent for the se crops.
be 

For example, the Lps. 200 carobtained by selli.ng only 4 more b lltos of cabbage per manzana atLps. 60 per hllo. The small farmer in the NR1P are averaging at 
least two crops per year per manz;ana, so the value addedper year due to per manzanaadoption of 
improve:d agronomic practices is at leastLps. 200 times 2 crops or Lps. 4 00/mi,/yr. In reality, with irriga­tion, many of the NR,11P farm,r:, are harvesting and selling 3 to 4crops per year. Be fore participaLion in the NW-11', and without irri­gation, the small. farmer was fortunate to sell one crop per year. 

b) Total va 1tie added durinug 1983-88 period i-,pro)jected to be Lps .1,352or US$ ,4() . Add i rig, t wo m(re
tion;al i p,1;. 969,600 ( 1.p,. 4 8 4 ,,;)/,r 

velar:, 
,x 

(1 
2 
980-90) would provide an add 
yr ) or US$484,800. Thetotal v,1a.Ic ;dded 1980-')()t f[or thul: 1!; pro)jecte( to be US$1,161,200$67 ,,)() , $484,.()()). Thi ,iin is a co1,s,,rvat i ye. e timate,: sinceaI, t: a Ia d (I I lu(t wj I1 be t reateti with ag,r 10n 1micprac­tices in I (P,8,-'10 by thethe sma I I dr I iI ):,; I I aIt 11mtcertai n that the '.m;i I armr wi I c(ent- , ,ueto improve the cultLralpractice., in the small, tracts,- of 1.a afterd 1988. 
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.TABLE 2:. ESTIMATED BENEFITS OF NATURAL RESOURlCES MANAGDIENT PROJFCTIN.HONDURASj 1980-85, 1980-88, and 1980-90.
 

VALUE OF FORESTRY AND AGROFORESTRY. 

.... 

FORESTRY (PURE PLANTATIONS.) 	 NAGROFORSTRY
YEAR HAHA
 
Im 432
 

1984 414 
 oo 	 61
1985 181 	
. 

407
Totals 707 

Source: NRMP Central Office
 

FUELWOOD CONTRIBUTION FROM PURE PLANTATIONSa)
10 	cubc meters/fla/yr ­ 600 Kg /yr -m6 c-rgas/Ha/yr

(at average age of 2j yrs),
 

CARGAS TOTAL PRODUCTION VALUE TOTAL VALUE
YEAR HECTARES PRO_/HA 
 CARGAS LPS/CARGA LPS
 
1987 1,400 
 6 	 8,400 ,3 
 25,200
1988 1,800 6 
 10,800 
 3 	 32,400,
4989 2,200 6 
 13203 
 39,600
1990 2,600 6 
 15,600 
 3 	 46 800,
 

Value of Fuetwood 1980-90 -162,846 
 Lps or $81,423 U.S.
 

VALUE OFTIMBER FOR CONSTRUCTION,
 

YEA HETAES OLWOO/Hb) TOTAL TREES TOTAL
YEARHECTRES_______/H 
 FOR POLEWOOD VALUE LPSIc)
 
1987 1:400 
 1750 2,450,000 490,000
1988 1,800 1750
1989 2,200 .. 1750 

3,150 000 630,000

3,850,000 770,000
1990 2,600 
 1750 4,550,000 9100000
 

Value of Polewoodw3p166,450 Lps or US$1,583,225
 
~a)Souce:Leuagn:Promising Forage andl Tree Cro 
 a the Toics
;b) Assuming trees laed2merx2meer ow0 0trees/ha and.
~> with '30 
 mortal ty, will have 1750 trees/ha,o.....cAssume$ tree increases in value20 'cantavos per year Ear polewood
construction. Co'rdia alliadora-.14.00,per unit~ merchantable at 5.
~ 	 yrat Remains this price untiL large enough to-be soId for saw
timbimber at 30+ emso Euyalxeus- ,Probably same as 
for Cordia,
P!ine. In Cabeceras poablysam.as 
or Cordia, 	 A 
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TABLE 21 continued
 

FORAGE PRODUCTION IN AGROFORESTRY (ASSUMES 1,000 TREES/HA)
 
Each 10 trees provide 30 Kg ot tree Forage per year

30 Kg Forage = .5 Kg weight gain on cattle
1,000 trees/ha - 10 = 100 x .5Kg or 50 Kg gain per Ha. per ye 

YEAR HECTARES WEIGHT GAIN/H1A 
 TOTAL WEIGHT TOTAL VALUE LM -6 574 50 28,70-0 "40,180
1987 774 
 50 38,700 54,180

1988 1,200 
 50 60,000 84,000

1989 1,600 50 
 80,000 112,000

1990 2,000 50 
 100,000 i40,O00


Total 
 430,360b )
 

s) Average cattle price when sold is 
1.40 Lps/Kg.

) Total forage production benefits 1980-1990=430,360 Lps or US$215,180
 

FERTILIZER CONTRIBUTION*
 

Incorporating legume species 
into conservation practices as

living barriers, approximately 
.1 Kg of N will be added to the

soil per linear meter of 
legime barrier planted on one meter
 
centers (in row) as recommended by NRMP. If living barriers
 
are 10 meters apart, 
this is equivalent to 100 Kg/Ha/year.

However, there is a high Nitrogen loss due 
to denitrification,
 
especially when leaves 
are not immediately incorporated into 
the soil. Even when incorporated, only about 65' of t',e nitro­
gen in Lcucaena is available for crop growth. Thus we conser­
vatively assume 65 Kg on Nitrogen/Hla/yr from Agroforestry.
 

NITROGEN TOTAL TOTAL
 
YEAR HECTARES Kg/hla K/N VALUE LPS 1 )
 

6555 3/7To 4772 
1987 774 65 
 50,310 60,372

1988 1,200 65 78,000 93,600

1989 1,600 65 104,000 124,800
 
1990 2,00() 65 130,000 156,000
 

Total 
 4 79,54 

*Source: Choika ni;i , N. G. "Nitroge n , Pho ,ph, to ;ind Pot ash status of some 
coffee . il in So)tLh rndia and m;iiutrin t, of. coffee." Planter's 
Chronicl, pl, !-9 , 1950 

1) Urea, wbich fI 46% N costs T) l. s / ()O0K,. The ),reen manure 
value of I..u',lt2 5hOn)l )ea Jav(,,,d w()rth ;it--t1,at 120 Ip'!/100 
or 1.2() r o, 14;1.cr;.1 ra ,,r 


2) The total] l, th, ,r
v tieo fort i li cu)ntrihution ()f agrofurestry
is 479, 5144 Lp! or US$239,272 for the period 1980-1990. 



TABLE 22 ESTIO.,FUID VALVE O.(F 	 FSt [.\,. CONSTRU(tTED WITH ASSISTANCE 
OF NAT'i!h-AL ES0t.'!?CI-'S >PNAG E' T PROJ ECT, 1 98 5-90, ALL 
SUBWATERS EDS .S,' DOLLAIRS) 

YEAR 	 I BER VALUF) 

1986 
 50 7,500
 
1987 
 100 15,000
 
1988 200 30,000
 
1989 350 52,500
 
1990 500 75,000

Totals -_ 	 $1757 

a) Based on 300 Lbs. production per crop per tank and net value
 
gained ,after expenses) of I Lp/Lb = Lps.300/tank/yr or
 
US$150/tank/yr.
 

TABLE 23 ESTIMATED VALUE OF ABONERAS (ORGANIC FERTILIZER COMPOSTS)
CONSTRUCTED WITH ASSISTANCE OF NATURAL RESOURCES MANAGE-
MENT PROJECT, 1985-1990, ALL SUBWATERSHEDS 

U.S. DOLLARS) 

YEAR NUMBER VALUE a )T76543 	 ' $ M 
1986 	 60 4,j00

1.987 90 6,750 
1988 120 9,000

1989 150 11,250

1990 	 180 13,500 
Total.s -	 481,22­

a) 	 Each 2mx 2mx2m ibonerai i s projected to yi eld about 5qq of
organic f rt i Ir v l 12(1 itLt1,:. 3 0/Iq - Lps .150 or
US$75 pkr ,;oine-a. 43 ahonoera; x lp.'; .150/aboneras 
Lps .6,14'5() or US$3,225. 



Calculations were made 
to estimate the value of aboneras
 

or organic fercilizer composts. 
 As indicated in the farmer
 

surveys, 43 of 92 
NRMP farmers had built aboneras through the
 

NRMP by 1985 (Table 23). Since there was 
no way to extrapolat,
 

this figure from the survey to 
the total number of farm familil
 

in the NRMP, we only felt comfortable using this figure as 
a
 

base. Hopefully, many more farmers have aboneras than the num­

ber w- used. The projected 1985-90 benefits 
(fertilizer value
 

or savings in not having to buy chemical fertilizer) are projec
 

ted to be U$48,225.
 

It is especially difficult 
to calculate a value for family
 

gardens and fruit trees planted around the home. 
 The women in
 

the project, and the children deserve much of the credit for
 

these activities. 
 The planting and consumption of vegetable
 

crops and various fruits certainly improves the diet of the
 

family, and reduces the need to make such food purchases in
 

the market place. 
 In 1985, the NRMP Central office reported
 

that 910 of 3,577 families (about 25%) in the Project had
 

planted fruit trees 
(and/or had family gardens). This percen­

tage has been used to extrapolate data 
to 1990. As indicated
 

in Table 24, 
the estimated total value of these activities is
 

US$2,022,300 for the 1983-1990 period.
 

The value of training both NRMP Central office and Exten­
sion Agency personnel, and 
the value of technical training
 

received by the family members (women, men, and children) of 
those participating thein NR1PIM, is a significant component of 
this AID technical assistance project. Research studies by 
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TABLE 24: ESTIMATED VALLE OF FAMILY GARDENS 
(VEGETABLES AND
 
FRUIT TREES) AROUND HOMES, AS 
RESULT OF PARTICIPATION
 
IN NRMP.
 

(U.S.DOLLARS)
 
NUMBER VALUE P TOTAL
 

YEAR GARDENS 	 YEAR 
 VALUE
 
1983 200 
 $ 180 $ 36,000
 

1984 750 
 180 135,000
 

1985 910 180 
 163,800
 

1986 1,300 180 
 234,000
 
1987 1,700 
 180 306,000
 

1988 2,125 180 
 382,500
 

1989 2,125 180 
 382,500
 

1990 2,125 
 180 382,500
 

Totals 
 - $2,022,300
 

a) 	Based on a 25% participation rate of all 
farm families
 
involved in the NRMP.
 

b) 	Estimated value of fruits and vegetables (and some flowers)

for family consumption and/or for sale 
is US$15 per month
 
or US$360 per year.
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Luther Tweeten at Oklahoma Stcate University, Earl Heady at
 

Iowa State, and other researchers strongly indicate that the
 

dollars invested in research and extension activities, includ­

ing training activities, have a multiplier effect of 5 to 
10
 

times the initial investment. 
 Those studies also indicate a
 

return on investment, based on increased earning capacity due
 

to training, of 3-5 
times the cost of such training. Since it
 

is extremely difficult 
to find results of studies on invest­

ments in 
training in developing countries, a set of very con­

servative figures for annual value of training has been used
 

in Table 25. As indicated, the estimate for 1980-85 is 
$8,429,0
 

$34,150,000 for 1980-88; and, $46,400,000 for 1980-90. There
 

is no way to 
place a value on the political stability, economic
 

security, and emotional stability of the country and its people
 

from training such as 
that provided by the AID technical assis­

tance project.
 



TABLE 25: 
ESTIMATED BENEFITS FOR NATURAL RESOURCES MANAGEMENT PROJECT IN HONDURAS
 
1980-85, 1980-88, and 1980-90
 

(U.S.DOLLARS)
 

INCREASED VALUE OF PERSONNEL TRAINED 1980-85 
 Total Training
 

Number Years Years Value per Total
 
Group Trained Trained Trained Year 
 Value
 
NRMP Central Office 
 3 75
25 $ 5,000 $ 375,000
 
NRMP Field Personnel 150 
 2 300 
 3,000 900,000
 
Farmers trained 3,577 2 7,154 1,000 
 7,154,000

(includes women)
 

Subtotal 
 $1--,2 7-U
 
INCREASED VALUE OF PERSONNEL TRAINED, 1980-88
 

NRMP Central Office 
 30 5 
 150 $ 5,000 750,000
 
NRNP Field personnel 200 
 4 800 
 3,000 2,400,000

Farmers trained 
 8 ,5 0 0 a) 2 4 b) 31,000 
 1,000 31,000,000
 

Suhtotal 

$ 34,150,000
 

INCREASED VALUE OF PERSONNEL TRAINED, 1980-1990
 
NRMP Central Office 
 30 6 
 180 $ 5,000 900,000
 
NRMP Field personnel 
 200 5 1,000 
 3,000 3,000,000
 
Farmers trained 
 8,500 5 42,500 1,000 42,500,000
 

Subtotal 
 46,400,000
 

a) Assumes NRMP will reach goal of 7,000 farm families in original subwatersheds
plus 1,500 farm families in Talanga subwatershed.
 
b) Assumes 7,000 families will have participated in NRMP and received training
an average of 4 years and 1,500 farm families in Talanga subwatershed will
have received an average of 2 years training.
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ESTIMATED BENEFITS FOR THE NATURAL RESOURCES
 
MANAGEMENT PROJECT IN HONDURAS AND CALCULATIONS
 
OF BENEFIT-COST RATIOS
 

A summary table of estimated benefits 
for the Natural
 

Resources Management Project was developed, to 
aggregate all
 

the benefits from previous tables. As presented in Table 26,
 

benefits were calculated for three different time periods.
 

For purposes of calculating benefit cost ratios, only the
 

1980-88 and 1980-90 data will be 
used. Total estimated benefitn
 

for 1980-88 are $44,933,935, and for 1980-90, 
the estimated
 

benefits are $66,949,845.
 

As presented and discussed earlier 
(Table 8), the relevant
 

cost figure 
to use in calculating a Benefit-Cost ratio for the
 

NRMP project is $18,075,500. Thus, the ratios 
can be calculated
 

as follows:
 

1980-88 B = $44,933,935 = 2.49
 

1980-90 B = $66 949,845 = 3.70
7 $18,075,5"0 10 

A slightly different way to develop the Benefit-Cost ratio
 

for the Project is to use 
the 1980-90 benefits shown in Table
 

26, less the value of the training component. This estimate
 

would be $20,549,845 ($66,949,845 - $46,400,000), that figure
 

can be added to the present value.of the discounted annual
 

benefit, oA the Project projected for 25 years at a real dis­

count rate of 6', (See footnotes on Table 27). The 1990 annual 

benefit are estimated to be $4,947,930 U.S. The present value 

K
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1980-90 

TABLE 26: ESTIMATED BENEFITS. FOR NA'tRAL RFS ' RCES MANAGEENT 
PROJECT IN HONDURAS, 198-0-85. PROJECTED 1980-88, 
AND PROJECTED 1980-1990.
 

(U.S. DOLLARS)
 

CATEGORY 
 1980-85 
 1980-88 

Personnel trained 
 $8,429,000 $34,150,000 $46,400,000

Soil saved 
 553,056 2,943,360 6,250,000

Family gardensa 
 334,800 1,257,300 2,022,300

Forestry b) ­ 970,000 2,119,600
 
Agronomic Practices
 

Corn 535,050 4,860,450 8,768,070

Horticulture 123,200 676,400 
 1,161,200
 

Organic Fertilizerc)
 
(aboneres d) 
 3,225 23,475 48,225


Fish Production 
 450 52,950 180,450

Pasture Improvement e) : '
 

Totals $9,978,781 $44,933,9715 $661949,64
 

a) Forty-four of 
the 92 small farm families interviewed had family gardens
(vegetables and/or fruit trees) 
around the home. However, only about
 
one-half of these had been initiated after the farm family began

participating 
in the proect. It is estimated that each family

garden can yield Lps. 30/month or Lps. 360/year (US$180/yr) in con­sumable and marketable food and flowers. 
 Only about 25% of the

NRMP participants (or 910 of 3,577) had fruit 
trees planted through

the NRMP in 1985. Based on this participation rate, the number of

families with 
family gardens through the NRMP is estimated at 910
 
in 1985, 2,125 in 1988. and 2,125 
in 1990.
 

b) No value has been assigned to the 
value of increased production of
other basic crop, such as beans, maicillo (grain sorghum) and potatoes.

Small farmers in the NRMP did report increased yields in these crops;
however, it is difficult to 
quantify acreage and production increases

of crops primarily produced for home consumption and/or harvested
 
over extended periods of 
time (beans and maicillo).
 

c) NRMP participants interviewed had built 43 
aboneras (organic ferti­
lizer composts) by 
1985. Each aboneras (2mx2mx2m) is pro.ected to
yield 5 qq of fertilizer valued at Lps. 3 0/qq or Lps. 150/per abonera.

43 aboneras x Lps. 150 = Lps. 
6,450 or $3,225. The total number of
aboneras actually constructed surely exceeds 
the 43 in the sample;

however for estimation purposes, we 
used this conservative number
 
and projected from that part.
 

d) Three ftsh tanks were constructed in 1985. Each tank, covering about300m , can produce about 300 pounds of Tilapia per crop, Tilapia is ahigh protein edible fish. The increased net value of each crop (aftercost of production) is estimated at: L.ps. 1/1). or Lps. 300 or US$150 per tank per crop. The 1980 goal, for Talanga s ubwatershed only is 46fish tanks while the 1985 g a for the other subwacter!,heds was 7 fi.shtanks. It i:(estimated that 50 fi,sh tanks wi be in operation in1986; 100 in 1987" 200 in 1988; 350 in 199, and 500 by 1990. 
2) No attempt ]1;i!, ben made to est m1 to the valino of improved pas',tures

through additiLonal 
wei ght ga in.; on beef animal s or additional milkproducti.on of dairy animal!', or improved fitne!; of ( xen used for farmwork. Obviou:,ly, the value o- improved pa ;stoLre:, wi 1 I increase signi­ficantly over the life of the project as, the smitl farmer.- are able 
to obtain more animals. 

http:producti.on
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of this amount received each year for 25 years using the 6%
 

discount rate is $63,234,545. The footnotes in Table 27 des­

cribe the procedure.
 

Adding the $63,234,545 to the $20,549,845 benefit value
 

for 1980-90 without training (from Table 26) provides $83,784,:
 

total estimated benefits accruing to 
the Project for the 1980­

2015 time period.
 

Thus a new Benefit-Cost ratio can be calculated as 
follows
 

B = $83,784,390 = 4.63
 
Z $18,075,50M IT
 

This is a highly favorable B/C ratio for an AID technical
 

assistance project. 
 It needs to be emphasized that there are
 

many other benefits occurring in Honduras becuase of 
the NRMP
 

which are not quantified in this evaluation. The reduction in
 

sedimentation damage to the estauries and mangrove swamps which
 

provide vital habitat 
for shrimp and other aquatic habitat is
 

invaluable. Similarly, there is sediment i
less 1, rivers and
 

creeks, which reduces 
their flood carrying capacity. The
 

beauty of the hillsides with reforestation and terraces, and
 

the beauty of clean rivers and other benefits.
 



TABLE 27: NET PRESENT VALUE OF FUTURE STREAM OF ANNUAL BENEFITS
 
EMANATING FROM NATURAL RESOURCES MANAGEMENT PROJECT FOR
 
25 YEAR PERIOD, 1991-2015 a)
 

(U.S. DOLLARS)
 

1990
 
CATEGORY 
 ANNUAL BENEFITS
 

Soil saved $ 1 ,6 5 3 ,320b)
 
Family gardens 382,500
 
Agronomic Practices
 

Corn 1,953,810
 
Hortalizas 243,400
 

Forestry
 
Fuelwood 23,400
 
Timber 455,000
 
Forage 70,000
 
Fertilizer 78,000
 

Aboneras 13,500 
Fish production (in tanks) 75,000 
Pasture Improvement _ 

Total 1990 Benefits 4,947,930
 
PV Di.scot -Nd for 25 yrsa) 63,234,50
 

) Since these projections are made to show long last ing benefits of USAID 
funds invest 0d in permanent natural resources improvements on small 
hillside farms in Honduras, it seems appropriate to use a U.S. derived 
discount rate for the calculat ions. The current (as of February 1986)
prime interest rate in the U.S. is 9.57 and the current annual rate of 
inf lat ion is a.,pproxiimatelv 3.5", ba.i,ed on 1985 increase inthe the Ci'. 
Thus, the i nterest or di:,count rate for determining the real rate of 
retLurn is 6. 07, (9.5-3.5). The Present Value factor for 1 received 
each year fr 25 years at 6.0 percent is 12.7,. 
The estimatCd annual benefit s for the value of s(oil saved in 1990 was 
calculated ;fs llw:;. The increase in total value ot soil- saved 
between 19(0-90 and 1980-88 i, estimated at $3,306,640 ($6,250,000­
$2, 94:3,360) for the additilonal tw,;o vears . Dividing this figure by 2 
yields: 1,65'3,320 for the year 199() (see Table 10 ). 

I 	 It !,ho l -be noted that this value doe'!; not include any estimated 
benefi t, rm the t rain ing component of the project (personnel trained 
throuq;h the NRMP'). 

\,
 



VIII RECOMMENDATIONS FOR PHASE II ACTIVITIES
 

Phase II is not seen as a radical departure from the current project and
 

its 	extension. Rather, Phase 1I should provide the opportunity to con­

solidate and extend the natural re;ource 
 management capabilities gained, 

achieving many of the goals originally visualized in the Project Paper. 

A number of specific recommendations have been made throughout the text 

of this evaluation for 	either the pro ject extension or Phaae IT. When 

and 	whether such activities are actually Implemented is a function of the 

actual progress of the project and the Judgement of project managers. 

Approximately 1 percent of the agricultural land in the target watersheds 

(85,800 ha.) has received conservation treatment an of the end of 1985. 

More farmers will he reniched during the remaining yearn of the project. 

flowever, it In clear that If the Intention In to create a national scale 

program, then all mean, posnible hould he nought to multiply the 

effectiveneq of the limited itaff and budget. Recommended actions and 

policy dlrecttons are dl €srci ;ed below: 

1. 	 Traini ng. Alrendv dl ir nis d are the recommendations that a 

strong prog ramn of paid pari-t e c binacinn he developed and that 

the .ne of biti, he dtenphas ied and focused as descrihed. 

Thin impl.n an ,mindd pr);ran )t traiin g ­ (a) 	 at: the BW/MS 

level for profes,'l)nuals In grl ,,lr,-iral i s inci,,n, (b) In exten­

sion, prtnr!paliy In how to train and backstop par,-techniclann 
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and in the application of various conservation and production
 

technologies at the farm system scale, and (c) for para­

techniclans themselves.
 

2. Coordination. There I3
a tendency for the Honduran governmento
 

AID and other donors to fund and Implement highly complementary 

project; with 
little or no coordination. Now and In Phase IT
 

the NRMP ;hotld make a concerted effort to multiply It; effect­

iveness by drawling on the re,;ource,; of other pro Jects. 
 For 

example, the Rutral Technolog iten project In attempting to Intro­

duce appropriate teclmnologie.; in rural area,;. Such efforts, 

large piecemeal, would he nor, effectije If coordinated with 

overall ext.en;ion p rogram; of IRMP. Si milarly, a ma jor Irriga­

tion project beng coni ierd for ATM funding will have a micro
 

irrigation 1vqtrM,; component, an highlyactivity complementary 

with NR"P. 
Other pirogram In titlin;, intergrated pent manage­

ment, credi t, and market Ing Can he drawn up)n0re) toveacl the 

vertical Itter.ratIon rp'rommreoded bV thin evalua;tion. 

3*Down;tream hereeffcr Ir en . The NPII' han emphaIze'd oron ion 

control and 'lrrim spd I!:tation and floodig on],,contro 


In the ah';tract. A capaihlfitv to dil'iv''r 
 ,sch !;ervicen would be 

highlyv attractive' to IntIlt tIon" Corc,.rmed with water supply 

for irrigation, notahe ;tpplivwat er anid erie rgy gne'mrt Ion. 

Financing I nnt I i t ion; th aq the InterAmerlcan [evololuItnt 

Rank ire heInnlng to ralize that Investment In watershed 

A.?~
 



management are essential if anything approaching an acceptable
 

useful 
life is to be achieved for the reservoirs it finances.
 

Direct involvement with water projects could provide a mtrajor 

source of future find,,i for exanding the outreach of the NRMP. 

This will require hutil iIng the credibility of :he NRIMP as a 

watershed management prog ran as well as a suicces-sful1 hillside 

agriculture program. This will require a greater emphasis on 

upper watershed and .,tream corridor management, screening of 

watershed for critical !edlment siource areas as well as on farm 

erosion control. 

4. Private Voluntary Organizationsi. The NRMP can further multiply 

its outreach by providfng, teclhntcal assistance and training to 

PVOs such as the Vermont Partneri, World NeIghbors, Rotary 

International, and ot:heri. Generaly these groupio have funding 

for such support. Given the nag nit i le of the reilource deterio­

ration prohletni, PVls are valuablfe allles, not competitors. 
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CENTRAL N1lMP OFFICE
 



APPENDIX 1
 
PERSONIS INTERVIE14ED 
CENTRAL NIRMP OFFICE 

Introduccion: 
 Carlos Rivas, Ramo"n Serna,
 

Paul Dulin
 

Horticultura: 
 Ing. Juan Anay Vallecillo
 

Ganaderta y Manejo de Pastos: 
 Ing. Hlumherto Caekel 

Dr. iLafael Ledezma 

Conservacton de Stielos y Aumento de la 
 Ing. Reniery
 

Productividad: Ing. Frederick Tracy*
 

Agraforesteria y Reforestacion: Ing. Isaac Ahastida 

Ing. Sigfrido Salgado 

Pronocion Extension Capacitacion: 
 Ing. Peter llughes-Hjillett*
 

Piscicultura: Ing. Manuel Paz
 



APPENDIX 1
 
PERSONS INTERVIEWED 
CENTRAL NRMP OFFICE
 

lMonitoreo y Calidad de Aguas: 
 Ing. Peter Hearne*
 

Anne Lewandows:-i* 

Economia del iRogar: Lic. Elsa Victoria Lopez 

*Denotes Chemonics staff.
 



Names of People Interviewed by
 
1986 NRMP Evaluation Team
 

Olman Rivera Supervisor, Southern Region 

Julio Aguilar Supervisor, Southern Region 

T3onifacio Sanchez Supervisor, Cabeceras Region 

AID Personnel
 

John Warren, Project Manager, NRMP, 
 Office of Rural Development 

Julio Zepeda, Office of Rural Development 

Partners for the Americas, Vermont Project
 

John Chater, Country Director
 

Enrique triradiaiga, Project Coordinator 

Paulino CaLvez, fectirsos Naturales, Sahanagrande 

John Obrien, Peace Corps; 

Larry Bell, agrofore.stry Consultant 

Balbino Andino, Promoter 

Cabino Orolonez, Promoter 

Norma Reyen, Proinotora 

Other Agency Personnel 

Juan Blan Zapata, Gerente de Bosques, COIIDBFOR 

Jone Luin Segovia, .ANAA 



Other Agency Personnel
 

Jaime Lanza, Sub-Director, Recursos Hidricos
 

Roberto Rivera Lanza, Director, Recursos Tidricos
 

Rodolfo Stechmann Andino, Ex. Dir., 
National Cadaster
 

Francisco A. Funes Castro, National Cadaster
 

Victor Hugo Castro, National Cadaster
 

Extension Personnel Interviewed in the Following Field Offices:
 

Jutiapa
 

El Triunfo
 

Soledad
 

Tatumbia
 

Santa Lucia
 

San Buenaventura
 

Ooona 

Namasigue
 

Concepcion de Maria
 

Yusguare
 

Orocuina
 



APPENDIX 2 

STEARMAN
 

APPENDIX
 

A. Women in Development--Interview Guide
 
B. 
Documents Consulted (not in alphabetical order)
 



I.Ha estado Ud. visitado por la promotora social de Recursos
 

Naturales?
 

Desde cuando se iniciaron las visitas?
 

Cuantas veces por mes viene?
 

Cuando fue la ultima visita?
 

2. 
 Ha recibido algun beneficio de esta(s) visita(s)?
 

Cuales son?
 

3. Pertenece Ud. 
a algun grupo femenino con Recursos?
 

Cuantas mujeres pertenecen a su grupo?
 

4. 
 Es esta el primer grupo al cual ha pertenecido Ud.?
 

A cual otro pertenecio antes? (CARITAS, CARE, Iglesia, etc.)
 

5. Cuales son los proyectos que ha cumplido con rectirsons? 

(Deje la miJer nombrar primero. Entonces, nombre las areas 
abajo
 

que ella no ha nombrado)
 

a) Estufa mejorada (LORENIA)
 

b) huerta famitiar
 

c) conservacion de nijelos
 

d) !embrar arbolen
 

e) conservnlfon de conodas
 

f) meloramfento d viviendit
 

g) proyecton pequienon (industriales) 



h) animales menores 

i) lactario infantil 

j) letrina 

k) otro 

Como fue el resultado? (de cada proyecto) (aqui, si es posible, vaya 

a ver los proyectos que se han realizado). 

6. (Si tiene estufa mejorada, pregunta lo siguiente:) 

Le gusta la estufa nueva? Por que? 

Ia tenido algun problema con la estufa? 

Cual? Como se podria remediarla? 

Ia visto que gasta menos lena? 

Cuanta lena gastaba antes de tener la estufa? (cargas, lenas) 

Cuanta lena gasta ahora? 

7 lay otras cosas o proyectos que quisiera aprender? 

8 Cuales son 

familia? 

las necesidades o problemas mas severos que tiene su 



Documents Consulted
 

(Not in alphabetical order)
 

Voluntarios para la asistencia tecnica internacional (VITA)
 

1980 Manual De Tecnologia Para La Comunidad.
 

VITA, College Campus. Schenectady, New York.
 

Foley, Gerald and Patricia Moss
 

1983 Improved Cooking Stoves in Developing Countries.
 

Earthscan. International Institute for Environment and
 

Development. Technical Report No. 2 lIED. 
 London.
 

Proyecto Nanejo de 
Recursos Naturales (PMRN)
 

1985 "Materias de Seccion Economia del Hlogar"
 

Elsa Victoria Lopez. 
 PIRN-19. Tegucigalpa. MIMEO.
 

Secretaria de Recursos aturales 

N.D. 	 "Plan Operativo Anual. Calendaria de Actividades"
 

P IMN. Tegucigalpa. MIMEO.
 

Mejia, Dixie, et al. 

1984 "Informe Sobre Estidio De Reconocimiento De La Comunidad F! 

Tamarindo, Orocuina" 

PUMW. TegucrignIpn. MIMO. 



ANON. 

N.D. 	 "Caracteristicas Socio-culturales Que Debe Reunir El Personal de
 

Campo" 

PMRN 	B-0307. Tegucigalpa. MIMEO.
 

Proyecto Manejo de Recursos Naturales 

1984 	 "Primera Evaluaclon Interna del Proyecto" 

19-21 Novlembre. Siguatepeque, Honduras. 

PMRIN- 6. MIMEO. 

Proyecto Minejo de Recursos Naturales 

1984 	 "Plan de aneJo de 
las Cuencas de los Rios Choluteca y
 

Sanpile/Cuasaule. Plan de Accion Para las Subcuencas Cabeceras 

y Sampile/Cuanau le" 

PHRN. Tegucigalpa. MIMEO. 

USAID/Chemonics International
 

1983 "Contract 522-0168-C-00-3040-00. 
Honduras Natural Resources
 

Management Pro ject Between USAID/Honduras and C1emonics 

International Consulting DfvlHIon. Effective Date: April 20, 

1983, 17anhington, D.C. 

\' 



Zuniga M., Melba
 

1984 
 "Informe de Consultoria. Incorporacion de la Mujer al
 

Desarrollo el el Contexto del Proyecto Manejo de Recursos
 

Na turales"
 

Sept-Nov, 1984. 
 Chemonics. Tegucigalpa. CHEM.-5.
 

Centro de Desarollo Rural. 
 Programa de Tecnologias Rurales
 

1982 
 "La Estufa Lorena: 
 Manual Practico Para su Construccion"
 

CDI/PTR. Tegucigalpa. Photocopy. PMRN. B-0352L
 

Instituto Centroamericano de Investigacion y Tecnologia Industrial
 

(ICAITI)
 

1983 "Manual de Construccion y Operacion Estufa Lorena. 
 D209d" 

Proyecto de Lena y Ftienten Alternans de Energia. ICAITI-ROCAP 

No. 596-0089 Tegucfgalpa. Photocopy. PMRN B-0351 

U.S. Department of State. 
 Agency for International Development
 

1973 Homemaking Around the World
 

U.S. Government Printing Office, Washington, D.C.
 

Secretarta de Recurson Natuiraleq. Proyecto de Japacitacion en Extension
 

Agricola. Predia.
 

1979 "Curo de Extn.nqion Agricola II"
 

El Zainorano. 
 14 de Agosto al 24 de Noviembre 1978. PMRN
 

B-0350
 



Murray, Gerald F. 

1981 
 "Mountain Peasants of Honduras: Guidelines for the Reordering
 

of Smallholding Adaptation to the Pine Forest"
 

USAID. Tegucigalpa. MIMEO. 

Badger, Daniel, Nelson Agudelo, and Dana Fisher 

1984 "First Formulative Evaluation of the Natural Resources 

Management Project in Honduras" 

AID Project 'To. 522-0168. USAID/onduras. Tegucigalpa. 

MlfEO. 

Chemonics/Proyecto de anejo de Recursos Naturales 

1984 "Report on Activities of C(heronics Technical Assistance Team on 

the Natural Resource Management Project. Technicnl Assistance 

Contract No. 522-0168-C-00-3040-00." 

PMRN. Tegucigalpa. 

Proyecto de 11anejo de Recursos Naturales 

1985 ",Meoria de la Evaluacion de Actividades del PURN en 1985" 

Teguc iga lpa 



U.S. Department of State. Agency for International Development 

1980 "Honduras Pro Ject Paper Natural Resources Management" 

Project Nunber 522-0168. Loan No. 522-T-041. Washington, D.C.
 

USAID
 

1985 "Amplified Project Description--Revised"
 

Tegucigalpa. Photocopy.
 



APPENDIX 3
 

Evaluation Qiietionnaire
 



EVALIJAC ION
 
PROYECTO MANEJO DE 
RECURSOS NATURALES
 

Rfo Choluteca 

Soclo-

Corn i t 6 

INDEPEND IENTE ____ 

1. 	 (ENEFRALES 

N rr 	 eo 

SedQede Eqiipo: ____________ 

________________CAi1d 

Ed ad:_____
 

No. de~ hijoti y edades-


Pend i nte -~I,- la liotrri : _ 

Diueno de 1;a tie rra_ 

Otro .irreg lo dt. tenenc imi: 

1I. 	CULTIVOS 

1. 	 Cu~indo ernptsz( ustedI la nii'mhra 
coma Ins; hortnlizai: 

a. 	 Anti-n (Ji- i nm' patitI ic p;(-

b. 	 Df-q~pu.q I#- ;ui par 	 i it).'101 

2. 	 Cu~ 1 hai ildo -i t-xptriotici o.n*1 

Coimo.'nt i i It i o I r t.td 4),1(1d1--

Dfa.___________ 
DE 	 ENERO DE 1986
 

Municipio: _________________ 

Esitado Civil. 

CorTnenz~l co~n elI Provec to? 

No. 	 die par-colan~ cult ivadani y total on 

'ripo (It Sue los: 

ie! r ra AIpq, ilad a. SI NO 

de 	 cult ivoan iio-tradicicnnacis, tales 

nf.	 4t Proyeocto'. S I NO 

*n P4-11 	 .;! oyl-ctoI NO__ 

II 	 pZO'!icci~~n dot eit o.I ctul t.ivo) inn 

o o!ti i d vno.6 a r cib 



A-e __~ _ _ _ _ _: z , P-.--J!".- - --- - D EArea a E ~T'' C) D S P I L L P R 0 Y E C T 0 
cFC- a ER D E L Y E-- JFcaSe1brada SIeja, ~ cierbretd Feclia FYfc hi aProducci5n SebradaCultivo (z)s Variedadcs deS i embra At- Producci~nCosecha (Total) (z) Sc-zbradas Siembra Cosecha (Total) 

PR IMERA 

POSTRERA 
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3.a. Tiene trabajadores que 
le ayudan en sus cultivos?
 

S NO_ 
 CUANTOS?
 

3.b. Cu~ntos dfas se trabaja durante el 
atlo? (Total)
 

4. Qu6 salarios reciben por dfa? 

5. 	 En qu4 lugar venden su
 
osecha?
 

6.a. C~mo transportan sus cosechas al mercado? 

6. v. Curito paga por tran:nporte? 

7. 'X neralmente ck*mo vende sus cosechas?
 

- A un mayorista 
 Directamente a 
la gente
 

8. Qu4 cultivos est,1n intercalados? (asociados o jutttos) 

CULTIVOS 
 AREA (MZ) 
 RENDIMIENTOS
 

9. Qu4 porcental, (o 

su propio coIw,,mo? 

cantidad) de sus cultivos o hortalizas se usan para 

CULT IVO; 
PORCIENTO_ _ 

10. Qu4 porcentaje (r,cant1id1) (,i !m,; cultivo, u hortalizas se venden?
 

CUILTIV O CANIIIDAD ADONDE ;I-. UVNDEN 
 Q _2IA LOS VENDI _QILE PRECIOS RECIBE 
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11. 	Ha perdido toda su cosecha alguna vez?
 

SI 
 NO CULTIVO" 
 CUANDO:
 

Ha 	cambiado su cultivo a consecuencia de dichas p4rdidas? 
 SI NO
 

EXPLIQUE
 

12. 	Tiene listed un sistema de riego? SI 
 NO AREA 
 Mzs.
 

AUMENTO EN PRODUCCION 
 AREA DE CULTIVO
CULTIVOS BAJO RIECO 
 DEBIDO AL RIEGO 
 BAJO RIEGO (MZ)
 

13. 	Fevor de describir su sistema de 
riego.
 

TAMANO/NUMERO 	 UNIDAD
 

14. 

15. 

Iia construido una pila (tanque de agua)? ST NO 

Prop~sito de la Pila? Riego 

Constimo de animales 

Uno en la casa 

Construya su sistema de abastecimicnto de agna con In ayuda 

SI NO ANO CONSTRUIDA 

del Proyecto? 

q 
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II. ASPECTOS SOCIALES
 

I. Han participado miembros de 
su familia en clubes de 
amas de casa?
 

Si 
 NO
 

2. Han recibido algunos beneficios de estos clubes?
 

SI 
 NO
 

EXPLIQUE
 

3. Contindan practicando las pr~cticas recibidas?
 

SI 
 NO 
 PORQUE___
 

4. Tiene estufa mejorada en casa? SI NO
 

5. Prefiere la estufa mejorada o la estufa vieja?
 

PREFIERO LA NUEVA 
 PREFIERO LA VIEJA
 

6. Utiliza menos lefla la estufa nueva? 
 SI NO
 

7. Tiene letrina? SI NO 
 ANO CONSTRUIDA
 

Construy6 letrina a consecuencia del Proyecto? 
 SI NO
 

8. Tiene huerto familiar? Si NO
 

9. Lo sembr6 con la 
ayuda del Proyecto? SI 
 NO
 

10. Qu4 cultivos tiene el huerto?
 

11. Ha sembrado Arboles frutales con la ayuda del Proyecto? SI NO 

VARIEDAD __ NUMERO__ _ 
VARIEDAD 

NUMERO __ _ 

VARIEDAD 
NUMERO 
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:V. Aspectos Forestales
 

NOTA: Es importante no leer todas las 
listas de opciones al agricultor.

Se emplea este formulario unicamente para sefialar 
sus contestaciones a
 
las preguntas.
 

1.0 Existen Arboles naturales individuales asilados en la propiedad?
 

SI 
 NO 
 ESPECIES:
 

1.1 Existe una extensidn de bosque natural en 
la propiedad?
 

SI 
 NO 
 ESPECIES
 

1.2 CuAl es la extensidn totral del bosque natural 
en la propiedad?
 

manzanas
 

1.3 CuAl es la superficie del bosque natural que 
se corta cada ago?
 

manzanas
 

1.4 Cull es el uso que se le dA al bosque?
 

Di.metro mfnimo de 
 Precio Perfodo de
 
Aprovechamiento Produccidn 
 de Venta Produccijn (Meses)
 

zas p. aserrfo: cm __ por dfa mes L
 
semana afio
 

zas sierra a mano; 
 cm __ por dfa res L 
semana afio 

tes de Cerco: 
 cm __ por dfa mes L 

semana afio
 

3trucciones 
 cm 
 por dfa mes L
 
sticas: 
 semana 11fio 

cm por dta res L 
semana alo 

,6n vegetal. 
 cm por dfa men L 
semani ;I'io 

cm por dfa w .1, 
icnana aio 

io verde . cm 
 por dfa men I, - - ­
semana afio 
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Dilmetro tafnimo de 
 Precio Perfodo de
 
Aprovechamiento 
 Produccidn 
 de Venta Producci6n (MesE
 

Forrage p. animales; 
 cm por dfa mes L_
 

semana aflo
 

Sombra p. animales: 
 cm por dfa mes L
 

semana 
 ano
 

Sombra p. cosechas: 
 cm por dfa rues L 

semana allo
 

Frutas comestibles: 
 cm por dfa rues L 

semana affo 

)tros usos: cm por dfa mes L 

semana aio
 

1.5 Se hace el aprovochamiento forestal del. bosque 
en la propiedad

conforme a unas 
tkcnicas cientfficas, 
como el corte selectivo, el
 
raleo, a el entresaca?
 

SI NO
 

1.6 Cu.Ales son las tdcnicas que se aplican en el 
bosque natural de la

propiedad? Dichas tkcnicas son un 
resultado del asesoramiento del
 
Proyecto?
 

ASESORAMIENTO 

PRODUCTO ANO DEL DEL ?ROYECTOESPECIES TECNICA INICIO S1 NO 

Trozas 

Postes 

Cons trucc iofne 
DomTht ica: 

Le n- -


C~nrbdn Vegptjl
 

Re'; inn
 

Abono Verde
 

For ra j e 
-

Frut nn come ti t:ihl, 

Ot ror 



1.7 	 D6nde pastorean su ganado?
 

Dentro de la propiedad? 
 Estaci6n:
 

En otras propiedades? 

Estacidn:
 

Libremente en 
el bosque? 
 Estaci6n:
 

Pastorcan Los animales
 
de otros en su propiedad? 
 Estaci~n:
 

1.8 	 Se practican quemas 
en el ,Area del pastoreo de sus animales, o en
 
su propiodad?
 

SI_ _ 
 NO 
 MES
 

1.9 	 Cull es I fuente de la leila para 
su consumo dom4stico? Curies son
 
las especies utilizadas?
 

De la misma propiedad: 

ESPECIES
 

De la vecindad; 
 ESPECIES
 

Comprado: 
_ESPECIES 

PRECIO: L/
 

1.10 	CuAnto es el consumo do leia para su uso domtstico? 

cat rg;asi por d1a semana Mes aio 

2.1 	 Ha plantado rboles; en si propiedad? SI NO 

2.2 	 Cu,1les han sido los tipos, de plantaci~n en la propiedad? 

Bloques de plantaci p.) prodn. de radera; 

Rompevientosi
 

Des t inde. 

Cercos vivos 

Barrr;:n Viva i; 

Abono V,.rd'; 

Alimento p. aniniales:
 

Sombra p. ganado:
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Sonibra p. cosechas:
 
(caf4, etc.) 


- -

Frutales: Huerta:
 

Ornarnentales:
 

Orzros:
 

2.3 Cul1es fueron 
108 propdsitos de establecer dichas plantaciones en
 
la propiedad?
 

L) Espec i cs1 

Prodn. p. ingrosos personales_____ 

Protecci~5n ( vion to, !,ombra) 

Conservaci(In del suelo 
(rnovini en to delI .- iu ) ____________ 

Mejo0rarnien to del Sue 10 
(Fert iiidad ,et) 

Forraje pa ri an ima les_ 

Sornbra pa ra oe a 

Sornb ra pa rania es 

FrtaZs Coine i hit -

Ornarnenta e 

0 Lroe 

2.4 En c 14cull la'dpIlantacijln rvcibi6 uqted c'1 anienorainierito t~crtjco? 

(7.I,. 1 __n"I- Ano!, (14' 1In P1 .nt.ic i (i 

Bllqij(-!; do-
Rompe vio'n t 

; 1.rai. p). prodtc i r madera p. yenta-

Des' I i nit' 
-j 

Barrt'ri vi van 
Ahono Vo' rd,! 
Al imntnto p).ugqizunlep
 
Sornbra p).aiiinal.. 

Sombra p). ct)!io-chljj (cnf6, etc.) 

-

Pins .!, Iiio.rin 
Or)imn t... 1 'n 
Ot ro n LI po A7 
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3. 	 Emplea usted 
a otras personas para producir leiTa?
 

SI_ 
 NO 
 CUANTAS
 

V. 	 MANEJO DE PASTOS
 

1. 	 Cufntos animales tiene?
 

Hoy en dta 
 Hace 	dos anos
 

Bueyes
 
Ganado
 
Bestias
 

2. Ha sembrado pastos 	de corte? 
 SI NO
 

Qud variedades?
 

Mz Cu~ndo Siembra CuAndo Cosecha
 

King Grass
 

Pasto Guatemala
 

Cana de Azdcar
 

Otros
 

3. 	 Qu6 importancia tiene 
este 	pasto para engordar vacas?
 

Cu nto pasto de corte esrtl produciendo cada ano?
 

4. 	 lia sembrado Ipasitos me jorados? S[ NO
 

Estrella Africana 
 Mz
 

Kikuiyu Mz
 

Ja ragia Mz
 

Cil,Anto) (:IJ,,q;. ,':; pa'uto?
 

5. De' id. tiv iniciM , pro(,r;irma (dt- miJoramiento de pastos, qu4
 
re sultados ha recibido?
 

Ceno ha v,r1ado .- 1p,,!.o do I i miIima I4-,?
 

CUmO ha v-r I ado 1Ia prodticc iMn Al- IvcIe
 



VI. OBRAS DE CONSERVACION DE SUELOS
 

1. 	Ha construfdo estructuras tales 
como muros de piedra, asequfas de
 
ladera u otras mejoras en su finca para el control de la 
erosidn?
 

SI 
 NO
 

ANO TIPO DE MEJORA LARGO/CANTIDAD UNIDAD
 

2. 	Recibi6 usted alguna ayuda del Proyecto para la construccidn de
 

estas mejoras?
 

SI NO CREDIfC INCENTIVO
 

3. 	Ha visto algMn beneficio de estas mejoras?
 

EXPLIQUE
 

4. Hace abonera? SI NO 

Cufndo la hizo? De qu4 tamafo? 

La estl usando como fertilizante? SI NO 

En qu6 cultivos? 

Qu6 beneficion recibe? 


