




I , The PRORIEGO project was approved in 1986 with t he  goal of 
enhancing the earning potential of Honduran farmers, The purpose 
of t h e  Project  was to "improve farmer productivity and production' 
by providing irrigation technology and on-farm technical' 

I 

assistance". The principal components included the design and; 
1 construction of irrigation systems, provision of assistance in on-! 

farm water management, strecgthening the Government of ~ o n d u r a k  
, (GOR) capability in irrigation by promoting i~stitutional changes, 
I 

increasing the capacity of the private sector to develop irrigated 
I. - crap production, and supplying credit for irrigation development 

and production. 
I 

I 
I The strategy for implementing those components was to establish and: 
I 

I develop Honduran capabilities in design services, credit fok 
I 

I irrigation projects, construction services, and production 
I extension assistance in three regions of the country (later 
I - increased to four regions) . This, in turn, was to increase demand . I 

, I : .  
fo r  irrigation in Honduras. 

I 

I r The project also called for the GOH to develop a national w a t e r  law 
and national i r r i g a t i o n  and drainage plans. GOH was to establish. 

I a a secure land tenure for farms of less .than 5 hectares so that 

I _ viable irrigation could be established, and was a lso  to establish 
a system for the use of initial reflows generated from Loans to 

It 
continue support ac t iv i t i e s  in t h e  rural sectors. I I I 

, . 

, C .- A f t e r  a mid-term evaluation in 1989, the Project agreement and some 
strategies were modified. The Project budget was amended to: , ' 

I I -  allocate funding for  subsistence farmer construction and operation: 
, . .  The Project was  to provide funding for additional technical: - 
I i 
i Support. It was. to provide technical support fo r  promoting - 
3. - approval of a National Water Law, and to firraTizP -th& Nationst3 

Irxigation Plan. The Project was to provide monitoring to ensure 
I f :  high-quality irrigation design. Credit and land tenure mechanisms 
I ; 

i ,  w e r e  to be established to increase the number of beneficiaries. 

The purpose of the evaluation is to provide an assessment of the 
I i *  
I & overall performance of the PRORIEGO project in terms of achieving 
I purpose and goals. It evaluates sustainability of accomplishments, ~. 

It identifies key lessons learned through the execution of the 
I r 
I t Pro jec t .  The evaluation addresses the impact which the Pro jec t  has 
I 0 ,  had on irrigation development in Honduras. Specific issues 
I addressed in the evaluation, as per  the Statement of Work, centered- 
( r 7  on privatization of irrigation support se rv ices ,  credit, productiori 
i : 
I I : -A and productivity, and gender considerations. 
I 

="-I-.- 

I ? -  
1+,,'met3adology used in the evaluation consiste5 of reviewing and 

I I c ; analyzing -~rojec t  design documents, progress reports, technical 
' L assistance, and relevant Project information. Interviews wer- 
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I conducted with PRORIEGO and USAID staff and with the long-term I 

I 

advisor. Interviews and field visits were also conducted w i t h  
Project personnel and beneficiaries (farmers, water users 
associations). Interviews and surveys were conducted with private 

I 
industry representatives (designers, construction companies, etc*) 

I 

The PRORIEGO Project provided assistance for the construction 'of ! 
irrigation systems on 5,255 ha. PRORIEGO financed t h e  construction 
of 3,518 hectares. Assistance was provided for the rehakilitation 

! 
of the three irrigation districts in the Comayagua Valley- 
Production and productivity were increased as a result of #e 
Project, as new and efficient systems were installed on Land not 
previously irrigated. M o s t  of this development was for production 
of export crops, Export earnings from PRORIEGO projects axe ! 

expected to be f o w  to five percent of t h e  Honduran with a 2 

reduction in unemployment of 1.5 percent. Indirect benefits are I 
1 expected to exceed direct benefits by more than-five t i m e s .  
I 

The PRORIEGO Project provided extensive training in i r r i ga t ion  
4, 

.< 

t 
I project design and construckion supervision. Most of these I 

I services have been privatized. Technical assistance on FRORI~GO 
projects by a hi.ghly qualified expatriate engineer and expatriate I 

I consultants continued through the life of the Project. , 

, "  
There bas been a substantial increase in the capacity to construct , , 

irrigation,projects, drill wells, and supply irrigation equipment. , 

The demand for irrigation equipment (especially sprinkler and drip i 
irrigation) has increased substantially, with , one supplier 
reporting a ten£ old demand from 1987 to 1993. The only shortage of i r irrigation construction equipment is in surface irrigation, where t ~ 

land leveling equipment appropriate for irrigation systems is 
scarce. ' . 

i I 

The management of the irrigation d i s t r i c t s  in the Cornayagua Valaey : 
has been turned over to water users associations- With some 
additional. training, the directors of the water users associations , . 
will be abie.to fully maintain and manage the districts as soon as 
these are rehabilitated and when the districts are equipped for 

I 

I 

routine maintenance operations. I , - 

? .  

Private banks are financing new irrigation development, and loan I 
I 

repayment is excellent. Private financing of irrigation . 
development has been greatly facilitated for larger landholders who 
own title to their land. However, subsistence farmers without land I 

titles do not have access to credit for irrigation development.. I 

. . 
Since 1991, reflows from Project credit have been used :fox 
financing new projects. Bank credit from private banks for  periods 

j . exceeding two years will be very limited unless some form of- 
subsidies or incentives can be 'arranged- C r e d i t  for longer periods , 

t 

is needed for well construction and the establishment of f r u i t  
crops, Currently available financing will be adeqciate to finance 

, 

only a fraction of the new irrigation required for future needs. - 11 
I 
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Limited assistance was provrided for on-farm water management. Crop 
yields axe low r e l a t i v e  to poten t ia l  yields. Field observations 
and interviews indicate l i t t l e  knowledge about appropriate water 
management. Pr inc ipa l  reasons for  lower-than-potential yields are 
poor on-farm water and fertilizer management and, , in some: 
instances, inadequate drainage of excessive irrigation or rainfa13 
or proximity of poor quality groundwater to the surface. 

A large part  of new i r r i ga t ion  developments use w e l l s  for~a water: 
supply. However, the  extent of groundwater resources which can be 
developed is not  known. I 

< 

A National Water Law has been proposed and has been awaiting 
enactment by the Congress f o r  several months, Political interest& 
may prevent this from becoming a reality. A National 1rrigatioG 
Plan has yet ta be adopted. Land tenure mechanisms which wil? 
allow subsistence farmers t o  have title t o  iand that they farm have 
not been developed. i 

A number of women received loans for irrigation development ..i 
However, the number of women who participated in Project financind 
is low because few women are landowners or farm decision makers, ' 
Although a number of women are landowners, men are the principa3 
farm decision makers, 

i 

The major conclusions reached i n  the evaluation of PRORIEGO are: / 
r 
? 
< 
I * - 1. A highly signif icznt impact of PRORIEGO has been an increased 

awareness of the benefits of irrigation within the farminq ^ 

population, the banking community, gaverment entities, and 
other sectors due to the success of PRORIEGQ projects, As,G . . - result, farmers and bankers are more willing to invest id 
irrigation. PRORIEGO ~ z o j e c t s  on over 5,000 hectares not only - "  

, increase export earnings and reduce unemployment, but they, 
I 

i .  provide highly vis ible  examples of success, 

2. An institutional capacity was developed for designirrg'and i : constructing quality on-farm irrigation systems- However, the 
sustainability will depend on future demand created through 
development of irrigated agriculture. 

3. The p r i v a t i z a t i o n  of three irrigation d i s t r i c t s  in the 
Comayagua Valley is succeeding. Pr iva te  i r r i g a t i o n  support . 

services (irrigation design, construction supplies) have: 
expanded significantly because of PRORIEGO, and are capable of; 

' 

fulfilling the current demand for irrigation development ie 

[ Honduras. I 

4 .  Credit availability for irrigation development has increased., 

8' ' However, available financing f o r  new projects f r o m  ref1 ows,! 
1 .  normal bank credit, and private sources is adequate for onl$ 

,, b a fraction of the required development, , 

8 .  iv 

. Li 



5 .  Y i e l d s  of same crops are Low due to on-farm w a t e r  and 
fertilizer management and, in some cases, to poor drainage, 

6. The benefits of PRORIEGO d i d  not reach a significant number of: 
subsistence farmers except possibly through better water' 
supply in the Comayagua irrigation districts. Major obstacles: 
are a lack of clear titles and water rights for small farmers- ' 
Land tenure mechanisms to provide clear t i t les and a National: 
Water Law to assure water rights are essential to 'address 
these issues, 

7. Women hava had equal access t o  Pro jec t  sarvices, and a n-ber. 
have recegved loans for irrigation development. 

8. Extensive groundwater and surface water development for,  
i r r i g a t i o n  is not possible without a gaod coun t rywide  natural: 
resource inventory. The sustainability of t he  progress seen; 
under PRORIEGO may be shortlived if water resources are over-: 
exploited, 

9. An institutional capacity for interagency coordination and' 
multipurpose water resource planning and development is 
lacking. 

t Primary recommendations which are necessary to sustain and, 
accelerate irrigation development are: 

I 

1. The competence of the private sector in irrigation design and; 
construction should be sustained and strengthened. To ' i 

- I  
I 

accomplish this, GOH should develop i r r i ga t ion  training: 
programs in the various universities or at other training! , 

- ,  institutions, such as CEDA and t h e  Pan American School at, 
Zamorano. 

1 " 
; 

2, ~rrigation districts should be assisted in obtaining required: 
, - / -  

equipment for operation and maintenance so that privatization 
f '  can be completed. 
1 

- 2  

L .  
3 .  To achieve sustainabil ity of t h e  PRORIEGO achievements, 1 

* q irrigation should be promoted and financed. The GOH should; I - make every possible effort to find new sources of financing : .- 
i .  42 for irrigation development. 

P ' 4 .  Continued technical assistance is recommended f o r  &-farm 1 ;  w a t e r  and fertilizer management, A training program which: 
will reach farmers in the field is necessary to assure, - 

i: efficiency, product ivi ty ,  and sustainability of new irrigation' 
systems. 

5. Efforts are recormnended for the granting of clear titles for' 

L small irrigated farms and for enactment and implementation of' 
a w a t e r  law which will grant and protect water rights, 
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, 6 GOH should a s s i g n  priority to a country-wide natural resources 
inventory, w i t h  emphasis on groundwater and surface water. 

I 7, A system for interagency cooperation i n  multipurpose w a t e r  
I resource planning and development is essential far development 

I 

I of irrigation resources, along with other needs of the 
country, and should be considered as priority by GQH. 

I 

/ A key lesson learned is that rapid awareness of the benefits of 
/ irrigation can be br~ught about through an extensive i r r i g a t i o n  
, project such as PRORIEGO. Another key lesson is t h a t  good 
I capability in i r r i ga t ion  design and construction can be developed 

in a relatively short time through formal training programs (~ostly 
I 

I 
I short-term) and extensive hands-on experience such as occurred in 
; PRORIEGO. Privatization of i r r i g a t i o n  design, constxuction,  and 
; supply industries can be promoted through an extensive project such 
I as PRORIEGQ, Another lesson learned is that credit cannot be made 

available through the private banking s y s t e m  if Earrers do not have 
I 

I titles to their land- 
I 
I 

I 
I 

I 
i 
I 

f 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

i ' _  
I 

I 

I 

I 

t 
I i 

I 

I 

I vi 

I 

I 

I 

I 

: ,  
I 



I 

I 

I , 

I 

TABLE OF CONTENTS 
I 
I PAGE 

I 

PROJECT DESCRIPTION, PURPOSE, AND GOALS.,, , 3 CHAPTER I 
~. I CHAPTER II IMPACT AND ACHIEVEMENTS..-.--....U***ttttt. 4 I 

I .................... CHAPTER 111 PURPOSE AND METHODOLOGY 7 I 

I CHAPTER IV FINDINGS, .................................. 9 
I PRIVATIZATION 
I - DESIGN, CONSTRUCTION, SUPPLY I 
I 
I - WATER USERS ASSOCIATIONS 
I 
I PROJECT CREDIT AND COMMERCIAL BANKS 
I 

I PRODUCTION AND PRODUCTIVITY 
1 
I GENDER CONSIDERATIONS 

i 
I 

LAND TENURE AND WATER RIGHTS 
I 
I ................................ CHAPTER V CONCLUSIONS 17 
I 

I ............................ I CHAPTER VI RECOMMENDATIONS 20 
I 

CHAPTER VII 22 i LESSONS LEARNED..........>-.........rr-rrrr 

I CHAPTER VIII OTHER CONSIDERATIONS FOR IRRIGATION 
I 

23 DEVELOPMENT IN HONDURAS. I ................... 
I 

REFERENCES..,....-.........a......**..e.w.. 24 I " 

I I 

i 
I 

ANNEX 1 DOCUMENTS MADE AVAILABLE BY DG RH.,....-.... 25 I 

I PERSONS AND ORGANIZATIONS CONTACTED,+,-.-.- 2 8  
I 

ANNEX 2 I 

i ................ ANNEX 3 TRAINING AWD CONSULTANCIES, 30 
I 
I ......................... I ANNEX 4 PROJECT STATISTICS 3.5 
I 

i 
ANNEX 5 WORK PLAN FOR PRORIEGO FINAL EVALUATION,... 37 

I 
I 
I 

I 
I 

I 

I - 
I 

I 
I 

I 

I vii t 

I 

i 
I 

1 
L 

I 
t 
I 

- I  



I 

I 

I .  CHAPTER 3: 
I 

PROJECT DESCRIPTION, PURPOSE, AND GOAL 
I 

I , I The needs f o r  increased irrigation development i n  Honduras have 
been recognized fo r  considerable t i m e .  Ffolkes (1980) recommended 

I an increase in i r r i g a t e d  area of 2 0 0 , 0 0 0  ha by the year 2003.  his 
I goal was considered desirable to meet the needs of the rapidly 
I 

i increasing population, for the provision of food and fiber to m e e t  
domestic needs, and to provide foreign earnings. 

I 

i During the late 1970's and early 198Q8s, several i m p o r t a n t  
I . irrigation developments were under consideration. These 5ncluded 
I Quinistan, 3612 ha; Nacaome, 6000 ha; Rehabilitatior* of Flores 
I -  Project, 2140 ha; and the first phase of the  Choluteca Project. 
I 
I These were proposed as intensive irrigation developments. kq 

extensive project WEIS needed to create a recognition' of t h e  
I potential benefits from irrigation, to train a cadre of engineers 
I 

I in the principles of irrigation design, and to provide training ili- 
, .  on--farm water management and t h e  elements  of crop production. ~ h &  . 
I lrriaation Development Project (PRORIEGO) was born i n  response t4 . . 

these needs. I 
I 

The Project Agreement, signed September 29, 1986, initially - - 
I 
, . provided a total of $32.38 million for the purpose of improvin4 
i farmer productivity through irrigation and improving agrikultural 

i practices through technical assistance. The amount actually made 

*. /- 

available was $27.77 million. Improved productivity and hcome at 
the farm level was considered necessary in order to create a demand - . . for increased i r r iga t ion  development. It was recognized that 
institutional improvements and increased t echn ica l  competence w,ere  - - 

-. . needed for a majoy increase in the rate of irrigation developmenti 

I 

The PRORIEGO P r o g c t  goal of enhancing the earning poten t ia l  of 
i .  Honduran farmers was to be realized through four principal 

components. These components were as follows: 
I 
, . 
* I 

1. Design and ' construction of projects for farmers an$ - " 

entrepreneurs. 

7 ' 
2. Provision of on-farm water management technical assistazce.; T 

L, ! 

3 .  Strengthening the institutional capacity to plan and execute 
1:  i r r igat ion investments on a country-wide basis. 
B ,  I 

4; Credit for infrastructure and production, , 
I 

Q 7 
z .  
I The strategy for achieving the desired results was to provide 
LI irrigation design services, credit, construction supervision, an$ 

production technical assistance, which would r e s u l t  in model o r  
! demonstration irrigation systems in three regions of t h e  country, . 
i2 The agreement called f o r  GOK to: 

1 t ' 

f a  

I 



I 
I 
I 
! 

i 
i a- develop the legal and institutional framework through 

i enactment of a National  Water Law to ensure long-term , w a t e r  
rights ; 

1 b. develop a National Irrigation and Drainage Plan to coordinate 
activities on a coun t rywide  basis; I 

c. establish secure land tenure for farm u n i t s  of less than five. 
hectares on which financially viable  i r r iga t ion  could be 
established; 

d.  establish a system for use of 'initial reflows from loans to 
support activities in the rural sector. 

By Project completion date on 9/30/93, the physical and economic 
viability of irrigation was to have been proven. By this date, 7 

banks, design and construction firms would be willing and capable I 

of continu$ng i r r i g a t i o n  activities, and GOH would be 
institutionally capable of providing normative and planning ) " 

' <  services. , 

Designs of irrigation projects w e r e  made by Honduran engineers or , - 

companies. U l l t i l  June 3 0 ,  1991, the designs were financed from , 
project funds. Due to small farm sizes and administratfve 

-. problems, many failed to qualify for loans. This resulted in the 
completion of many designs that were not constructed. As of this , 

data, 169 designs had been completed, with construction cn :62 . ( * " - .  
P l a n s  and designs were reviewed by a competent projects . 1 

expatriate engineer, and t h i s  process provided training for 
Honduran engineers.  

i 

Technical assistance was programed for the preparation or updating i, 
of a National -Water Law and a National Irrigation and Draindge 
Plan, It w a s  anticipated that enactment of a  National Water Law ! 

* - w o u l d  create an Institute of Hydraulic Resources (IHRH), with a. ~ 
1 .  

mandate to collect, process, evaluate, and store data on the land 
I 

and water resources of Honduras- I H M  could then adjudicate rights 
to water use and plan and prioritize the land and w a t e r  resources 
development for Honduras. Technical assistance was also provided 
for training in an-farmwater management, preparation of design and 

- training guides, and other Project-related ac t iv i t i e s .  
! 

Credit was proposed for financing approximately 272. irrigation 
loans on a total of about 6,000 ha. Sone impkovements in land 

i tenure conditions for small farms w e r e  anticipated to be part of 
the Isan- Despite a good level of effort, this was not 

The original project proposed: I 

i - 1 1. Constructing or rehabi l i t a t ing  approximately 600 irrigation 
1 p 1  systems, servicing 3,000 farm families, with approximately I 

i 18,000 bsr~ficiaries. . ~ 

I 

1 2 .  providing irrigation facilities for 6,000 to 7,000 ha. 
i . . 

2 I 

I 
I 
t L 

I , 





By September, 1 9 9 3 ,  feasibility studies had been completed an 6,784 
hectares, and canstruction was accomplished f o r  5,255 hectares, o r  
88 percent  of t h e  modified goal. However, the success of the 
PRORIEGO-financed developments had promoted construction financed 
by other sources on a very significant area. 

A review of the farm budget estimates indicated an average labor 
requirement of 177 person-days of labor per hectare per year. For 
5,255 hectares, this is 'equivalent ta m o r e  than 9UO,OOO person- 
days, or full-time employment for about 4,000 persons. Total off- I 

farm labor  generated was several times more than on-farm labor, 5 

The PRORIEGO Project financed considerable t e chn ica l  assistance and 
training. Monitoring was provided that resulted in high-quality 
irrigation designs. The impact of the training and monitoring is 
that now irrigation systems are well designed and constructed, 'The 
sustainabi lity of this achievement will depend on t he  demand, 'for 
new i r s i g a t  ion develspment so that professionals may maintain their 
skills. It will also depend an GOK developing and maintaining 
irrigation training programs within the country. 

I- 

PRORIEGO provided technical support  for promoting approval OX a : 
i 

proposed National. Water Law. A proposed 10-year irrigation .~ v 

development plan was prepared f o r  consideration by GCH. The impact 
of these accomplishments depends upon the enactment and 

I 

implementation of the National Water Law and the 10-year irrigation 
4 

1 -  

plan. Except for establishing land tenure mechanishs and opeeing i 

up "credit f o r  subsistence farmers, the modified goals were 5" 

1 " 

accomplished. 

C r e d i t  fo r  construction and pruductian was provided. However, 
t 

%, I 

t 
subsistence farmers do not have access to credit due to land tenure 
problems, as well as other problems, such as their inability- to - 

break i n to  export markets due to size, knowledge of the marketing 
I 

$ 

system, etc. , ,  

r 

Credit for irrigation investment is now more available due to the 
positive experience of bankers with PRORIEGO projects. Since 1991, I , 
reflows f r o m  c r e d i t  repayments have been used f o r  financing new . 
projects. However, reflows are inadequate for maintaining a I 1 

satisfactory rate of development. Without an adequate source of i 
, new funding, the institutional capaci ty  created can be expectedto : 

decline. , - 

Agriculture generates about three-quarters of the  country's export 
earnings and provides employment for nearly half of the w o r k  force, ! 

. '  H o w e v e r ,  a major problem is over-dependency on exports of bananas : 
and coffee. Seventy-five percent of t h e  a r e a  i n  the projects was 

4 





I I 

, t h e  PRORIEGO Project  are, and will contime to be, ssveral t i m e s  
i the direct benefits. 
I 
I 

I A primary i m p a c t  of the Project has been chat attitudes touar'd 
irrigation have changed. W i t h  hardly any exceptions, borrowers are 
repaying their loans. Both banks and farmers are realizing that 

i investment in agriculture can be profitable. The capabilities of 
the pr iva te  sector to design, construct ,  and operate irrigation 

' systems have increased. dramaticelly through PRORIEGO. There: is 
much s a t i s f ac t i on  w i t h  the  PRORIEGQ Project, and there is reason to , - 

; believe that benef i t s  can be sustainable.  Sustainability of . . , 

achieirements will Gepend in large measure on the demand 'for , - 

i r r i ga t i on  which, in turn, is dependent on the availabiiity of 
I 
I continuing financing an4 on t h e  future p o l i c i e s  of tho G ~ E .  
; Enactment of a National Water Law and implementahLion of a long-term - + - 

i r r i g a t i o n  and drainage plan  is critical to achiev?pg, . L- 

susta inabi l i t -y  . ! !' - - .  
- ,  
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CHAPTER I11 

PURPOSE AND METHODOLOGY 

The purpose of this evaluation is to provide the USAID/Honduras' 
mission and the Government of Honduras (GOH) with an assessment of' I 

the overall performance of t h e  Irrigation Development (PRORIEGO);  
I Projec t  (522-0269). The report  indicates how Project strategies; 

and components contributed to the Project's goals and purpose. It: 
I 

provides a summary of the impacts and sustainability of' 
achievements and recommendati?ns for imprr-ing the ~ustainabilit~~ ; 

I and advancement of irrigated i iqriculture In Honduras. 
I 

The evaluation was accomplished by reference to t h e  Project' 
I documents, consultants @ reports, and progress r e p ~ r t s .  Visits were: 
I made to the faux regional offices, farms, and the irr'igation' I 

districts. "Farmers, professionals, Project designers, bankers,: 
I 

: P r o j e c t  officials, directors of the.water users associations, and: . 
irrigation suppliers were interviewed. 

I The information obtained w a s  evaluated based upon the experience of: 
the evaluation team in Honduras and in other developing countries,- 

I 
Background information and much support and assistance was provided' . 

by the Direction General de Recursos H i d r i c o s  (DGIW) Use w a s  also: 
I \  : made of reports and studies prepared under an AID-f inanced :projecti - 
I \ 

' ,  . during the 1970%. References are included a t  the end of this 
evaluation, and documents provided by DGRH are in Annex 1. A listi 
of persons contacted is presented as Annex 2. , . 

I 

I The analysis consisted of an assessment of the overall achievements: 
- . 

and impact of t h e  Project and its sustainability. I 

4. I -. 

However, the evaluators were asked to specifically address theL I " 

3 ollowing . areas-: , 

I ' . . , 1. privatization: What are t he  private sector capabilities for 
delivering irrigation design and c o n s t r u c t i o n  sesvic'es i n  a; 

I sustainable manner to the  agricultural community? What is the; * 
feasibility of water users associations to independe~t1.y~ 
manage and operate the districts, and what additional support! 
or actions are required for them to do so? I 

2. Project  credit and private commercial banks: To what extent; 
are banks participating in the financing of irrigated 

I I 
(3 agriculture now in comparison to when the Project w a s c  . 

initiated? Are banks willing to continue the financing after, 
I 

the Project terminates? h 
IS 

5 3 .  Production and productivity: How m u c h  has the Project 

I: 
contributed to agricultural productivity, production, and 
exports? What have been the indirect benefits of the project?: 

4 





X A P T E R  IV 

IGS 

Privatization capabilities of Private  Sector in D e s i c r n .  
Construction. and Sup~lv 

The PRORIEGO Project promoted privatization of design and: 
construction of farm-level irrigation systems. During the seven- 
year l i f e  of the Project, PRORIEGO provided training by co'nducting " 

in-country workshops, seminars, and short courses. A number of 
professionals in the Project attended short courses and Long-ter~ 
training in countries outside of Honduras. Several professionals 
were trained at the  Masters level i n  irrigation, economics, and in 
specialties related to irrigated agriculture- A summary of 
personnel trained and the type of training received is included in 
Annex 3 .  Many of the .personnel trained by PRORIEGO are now ib 
private practice. 

The field experience obtained through collecting field data for , 

. . design, the design itself (with technical advice from consultants), 
the quality control on the installation, and the observations of 
installed systems have all Seen an important part of the 
experience. Design studies reviewed by the consultants are 
thorough and professional. They cover the  different aspects of the 
design process well, Farmers are very satisfied with the service 

r provided by these professionals who are now in the private sectarl 
P 
I 
j. 

The PRORIEGO Project qualified ar certified eight engineers and ten - 
C - companies as qualified designers of on-farm irrigation systems. I@ 

the San Pedra Sula area alone, there are now at least  eighk 
- .  professionals designing and providing construction services fuk 

irrigation systems. Six of the eight professionals were trained 5y 
PRORPEGO. Several independent designers are working out of the 

& .  Tegucigalpa and Comayagua areas. Some sf the professionals who ar$ . 
independent private contractors in either design or construction 

r are able to make a living doing irrigation design and/or 
1 
L - construction- Others have had to resort to non-irrigatioh 

activities to survive. Rowever, that some are able to survive. is 
quite encouraging, considering the infant stage of irrigation 

1 ' development in the country. 
L 

The professionals who have gone into private business have l i t t l e  
5! 
3 

or no capital with which to buy computers, surveying equipment:, 
rk : drafting equipment, etc. Most of them have managed to acquire some 

sort of transportation, but they have to resort to subcontracting;, 
v-7 
7 .  

equipment loans, and other means to get their work done. Credit 
lines from banks for purchasing basic equipment are hard to obtain 
because of the unproven nature of the consulting business and thk 
lack of collateral. The lack of basic equipment, such as flow 

1 '  measuring devices, results in designers having to use data which at 
I, 



times may be faulty if it was ob ta ined  by well drillers or others 
who may not be well trained. 

Primary design and reference manuals which the designers rely on 
are the Design Norms and Standards, which were developed for and by 
PRORIEGQ. Some designers indicated that distribution of these , 

standards had been less than desired. Other materials have been 
obtained from short courses and other training programs which they 
have attended. W h i l e  these materials are generally adequate for. 
most designs, a number of other references should be available, 
either in the designers offices or in a central library accessible 
to all. 

The economists and agranomists who performed the soils inventories 
and analyses and t h e  economic feasibility analyses for PRORXEGO are : 
well trained. They have not incorporated themselves into the : 

private companies as well as the engineers have. 

There are other brofessionals w h o  have significant training and 
experience outside of PRORIEGO . Some of t h e m  have had an 
opportunity to enhance their capabilities by working an the 
PRORIEGO Project under the Project's technical supervision. The 
majority of the professionals who are now engaged in irrigation 
design in Honduras have had extensive t r a i n i n g  through PRORIEGO, 
w i t h  the exception of t w o  o r  three designers who work with Standard 
F r u i t  ox other large private farms. , 4 

Traditionally, there have been two main ixrigation suppliers in 
Honduras. These axe NOVATEC and POLYTUBO, both of which handle the 
p las t i c  irrigation pipe made in Honduras. They also hanc5le other : 
types of irrigation equipment, but t i  inventory is limited. 

. Interviews with these two irrigation supply companies indicate the : 
Project has motivated them to have larger inventories, obligated . 

them to have more technical irrigation personnel on their staff, 
and has required t h e m  to carry new modern equipment for sales ; -  
because of the demand created by the Project. For projects of m o r e  ] 
than two to five hectares, all but the irrigation pipe and fittings 
have to be imported. Imported materials generally requi re  up to . , 

six weeks to arrive after the order is made, Some commonly needed 
spare or  repair pa r t s ,  such as for pipe fittings and sprinkler 
heads, are available in some cases. However, farmers indicate that 
they often do not find the spare parts that they need, 

Three o ther  irrigation suppliers are  RIEGOS DE HONDURAS, 
AGUASISTEMAS, and RHINEHART. RHINEHART is an established supplier . 
of equipment, In the last year, they have set up an i r r i ga t i on  
section which sells Rainbird products, They are vigorously 
promoting their irrigation equipment through trade shows and short ; 
courses for potential customers. AGUASISTEMAS i s  a recent arrival 1 
on the scene. These suppliers do not manufacture pipe,  but they 
are able to access p las t i c  pipe f r o m  NOVATEC, POLYTUBO, or' from j 
Costa R i c a  or the U. S .  Other equipment is obtained . from 



distributors in other countries, primarily from the U, S, and 
Israel. One distributor, NOVATEC, has a design s e c t i o n  of three 
professionals (an agricultural engineer, a civil engineer, and an 
agronomist). The manager of NOVATEC indicates t h a t  prior to 1987:, 
the company designed and constructed only two to three systems per 
year, and n o w  they are designing, supplying equipment to, or 
constructing as many as 50 irrigation projects per year. He 
attributes the increased demand for irrigation equipment to 
PRORIEGO ac t iv i t i e s  in recent years. 

Basic  farm 
equipment 
i r r i ga t i on  

equipment dealers do 
useful for constructi 
systems on the farm. 

carry ditchers and uthek 
managing, and maintaining 

I 

1 Land levelimg equipment is in short supply, Land leveling 
1 equipment used specifically for agriculture is found in Choluteca 
I with two individuals. Both have laser leveling equipment. O t h e r  . 

land leveling activities, such as for construction of level basins 
for rice irrigation in Comayagua , are performed by earthmovexs; 
caterpillars, and land graders used in other constructioh 
industries. For installation of pressurized irrigation systems; 

, tbe trenching f o r  installation of pipelines is done w i t h  backhoes:, 
rather than w i t h  t renchers  as in the U .  S. However, this is a ve+ 

I adequate means, and backhoes are very commonly available in other 
I) parts of the construction industry. 

, As much of t h e  new w a t e r  supplies for irrigation a r e  coming frop 
wells, it is important to know whether there is adequate well 

r 

drilling capacity in the private sector. There are a number of. 
well drilling rigs in the country at t h i s  time besides those owned 
by DG-W, Some of the better equipped drilling companies are . 

INVERSIONES DIRECTAS, SERTE, HIDROSISTEMAS, and HONTEX, fwterviews 
w i t h  PRORIEGO staff  in san aedro sula would indicate that at least, 
ten well drilling rigs operate in that part of t h e  country ak 

, certain times. Cable Tool, air rotary, 'and reverse rotary .rigs are 
a l l  available f o r  different well construction requirements, A l l  oZ 

1 
I: those interviewed indicated that the number of well construction 

rigs w a s  sufficient to meet current  demand. V e r y  few persons have 
formal training in design of wells or in groundwater s t ~ ~ d i e s .  

I 

An adequate supply of pumps is indispensable fox a country with a 
large number of irrigation wells. A large number of foreign pump 
manufacturers are represented by Honduran companies such aS 

2 BOKOFESA, MASTEC, ACEYCO, ERASA, CEMCOL, and RIEGOS TECNICOS, End 
1. 
P suc t ion  centrifugal. pumps for pumping from rivers, canals, and 

reservoirs are commonly available. Submersible pumps are common12 
1 available in sizes to six inches. At least in the case of . 

E BOMOFESA, the company can assemble pumps for different flow and 
head requilrements. They are also able t o  replace impellers and 
service pumps in general. They are able ta conduct good, basic r 
designs fo r  commonly encountered conditions. Given t i m e  of up t p  

I s ix  weeks, these suppliers are able to come up w i t h  most pumps 



which would be specified. Availability of pumps is not a 
limitation to irrigation development, H o w e v e r ,  f e w  repair parts  
are stocked except fo r  a few models. This should be considered in 
the design and purchase of pumps. Deep well turbine pumps w i t h  ' 

column pipe and shafting are not generally available except with a 
special order from abroad. These pumps should be considered in : 
design, as they are much less affected by sand wear, and electrical 
problems awe much more easily fixed. 

Privatization; Irriqarion Districts and Water U s e r s  Associations ' 

PRORIEGO promoted and assisted in the privatization of irrigation 
districts by w a t e r  users associations. Farmers are organized and 
have developed workable rules and regulatians for the . 
administration, operation, and maintenance of the districts.' They 
have taken over much of the maintenance of the secondary and 
tertiary canal systems. These canals are cleaned and maintained at 

' 

least four t i m e s  during the year on a formal basis, and at other , 
times as necessary. Altho=gh the cleaning is with traditional . 
equipment, such as shovels, hoes, picks, machetes, and other simple ' 
devices, this system works very effectively. It is much less 
expensive than using machinery, as the farmers contribute their 
labor. Available monetary resources from water assessments can ' 

then be used for materials and machinery expenses where rkeded, ' 

The water users associations have been able to increase the ' 
collection of water charges significantly each year of the  last : 
three- The funds come back to the district for use in maintenance : 
and operation according to the association's priorities. The water : 

users associations are able and willing to impose sanctions on 1 
users who do not pay their water charges, w h o  do not do their share , 

of the maintenance, or who would steal water or in othek ways 
- infringe an the rights of other members. 

There is already much of the discipline within the distr ict  which 
is necess3ry for the control of irrigation water and elimirration of : 
conflicts, One of the key factors has been the installation of ' 

good headgates at each of the primary and secondary canal turnouts.  
A total of 118 headgates have been installed in Flores district 
since 1990. This, along with other rehabilitation activities, has " 

made possible the controlled d i s t r i b u t h n  of water. The canalero, . 
or ditch rider, has been responsible for the equitable distribution ' 

of water, as he assures that water distribution is in accordance ' 

with the associationgs by-laws. 

Fine tuning of the system will be possible when rehabilitation 
activities are completed and when the water users associations 
obtain m o r e  experience in operat ion and manlagentent. Training of 
w a t e r  users on aspects of good farm w a t e r  management, along with 
training of the districtrs officers and operations personnel, will. 
also help them to improve the system to make water available in, 
tune with crop needs. It is also critical that the availability of i 



w a t e r  be improved during winter  months when rainfall fails to m e e t  
crop water requirements. 

Water assessments are c u r r e n t l y  at a rnaxirnurn rate of t e n  lempiras 
per hectare per i r r i q a t i o n ,  including the water charge axid 
maintenance fees. This is only 1/3 of the water assessment 
necessary to pay t h e  full cost of management, operation, and 
maintenance within the district- The thirty lempiras per hectare 
per irrigation will include ownership of equipment by t h e  district's 
and all costs of operation such as sslaries, fuel, repair parts/, 
etc. To manage the resources, the districts wif 1 need technica.1 
assistance. Personnel will need to be trained in accountability", 
operation, and maintenance of equipment, etc, A rate increase frog 
ten to thirty lempiras is significant, Considerinq t h a t  an avera$e 
of 9.8 irrigations are given per year, this corresponds to 29;4 
lempiras per hectare. On a rice crop, t h i s  would represent less 
than four percent of the market value of the crop, with a.y ie1d of 
100 quintals per hectare and a market value of 60 lempiras per 
quintal. The f r a c t i o n  is much lower far export crops. The cost of 
water would still be much lower than for a farmer w h o  has to 
develop h i s  own water source and pay for the cost of pumpinq. . 

Farm,-rs with wells often pay in excess 05 100 lempiras per hectare 
in energy costs alone, and over 1,000 lempiras per hectare in the 
anortized cost  of a well w i t h  pumpinq plant and accessories. 

The rehabilitation of the Comayagua Val1 ey projects is abdut forty 
percent complete, Equipment for maintenance is in short suppzy. . 

D G W  does not have funds for completing the rehabilitation of tlie 
Selguapa and San Sebastian projects now but m a y  be able to ,obtain 
the  necessary funding over a period -cf the next t w o  to three years'. 
The directors indicated that, with completed rehabilitation arid 
availability sf maintenance equipment, they would be willing to 
assume full operation and maintenance responsibilities within a , 

period of two years. 

Project - Credit and Private Commercial Banks 

PRORLEGO developed mechanisms to assist and encourage banks t,o 
f i n a n c e  irrigation activity, The  credit financed by the project 
has constructed 3,518 ha of irrigated land. Approximately 60% qf 
all t h e  projects were sf 20 ha or greater-, and 25% were less thqn 
10 ha, The majority of individuals who  received credit through t h e  
Project were medium to large size land owners and/or entrepreneur's 
who had easy or open lines of credit with banks. The subsistence 
or small scale farmer with Less than five ha w a s  mostly excluded 
f r o m  Project credit because of land t i t l e  and/or loan guarantee 
obstacles in t he  loan contract. 

Three bank officials w e r e  interviewed. Two of them considered 
irrigated agriculture to be high risk, but fundamental to t H e  
economic growth of Honduras. For that reason, they recommend that 



interest rates for irrigation infrastructure be subsidized and t h a t  
loans be for longer periods than those available through the banks. : 

Production of some fruit crops effers good returns on investment; 
and creates high demands for labor. However, the period prior to 
self sustained ec~nomic production may be several years. There 
appears little possibility of financing these developments through, 
the current banking system. 

Since 1391, the repayments of PRORIEGO loans are being used to 
finance new f oans. At present, the Central Bank has required an ; 
increase in bank reserves. Consequently, the banks have very 
little money to loan and interest rates have been increased, 
However ,  bankers have indicated that, due to the favorable. 
experience w i t h  PRORIEGO loans, they are willing to continue' 
financing i r r iga t ion  when funds are available. One banker stated 
t h a t  60% of PRORIEGO borrowers are entrepreneurs who have open 
l ine s  of credit. 

Production and Productivity 

! Annex 4 provides a summary of areas and yields of the, crops, 
produced. These data are from the PRORIEGO regional offices. 

I These data on crop yields appears to be very general to thec 
contractor, since crop yie lds  were exactly h e  same on all the 

I 

projects. There was no detailed study of crop y ie lds  from.any of, I 

the projects,  Interviews with farmers indicated a w i d e  variation- 
I 

I in yields.  The y i e ld  per hectare reported for bananas is 57% above, 
the national average yie lds .  Yields of cantaloupe, w a t e r  melon, 

, onions, and tomatoes are considered to be m u c h  below the potential, 
I w i t h  advanced technology. Table 1 compares these y i e l d s  w i t h  p o d  
I 
I yields in tropical areas, as indicated  in FA0 I r r igat ion and. 
I Drainage Paper No. 3 3 .  These comparative values are considered to 

be on the low end because of improved crop production in the l a s t  
15 years, as average crop yields worldwide have increased slightly 

I 
more than one percent per year- I 

I 

Although yields sf most crops can be significantly improved, the 
I consultantsg reports and interviews w i t h  farmers indicate a goad 
I 

I , level of prof it f r o m  the crops grown except in cases of unusual 
I 
I losses due to pests, floods, etc. 
I 



Table 1 

Banana 
Maize (grain] 
Onion 
R i c e  
Sorghum 
Sugarcane 
Tobacco 11 'Tomato 
Water melon /I 

PRORIEGO AVEIZAGE FA0 GOOD CROP YIELDS, 
YIELDS (TON/HA) TROPICAL REGION (TON/HA)* 

*FA0 Irrigation and Drainage Paper No. 3 3 ,  Table No. I, p- 5 ,  1979 

Average product ion and employment figures f rum the 1992 ' report 
Agricultural Sector-Honduras, w e r e  used to estimate Projec 
benefits from the 1,942-8 ha of banana production financed k 
Project  funds, Export taxes are estimated at.Sl.1 million, or 3 
of the total export i n c o m e  for Honduras. A b o u t  2.1 thousar 
permanent jobs were created, with a reduction of about 1% in tk 
number of persons unemployed. Future annual export earnings f r c  
the crops financed by the Project will be four or five percent c 
the t o t a l ,  w i t h  a reduction of about 1.5% in numbers unemployec 
These are direct benefits. Indirect benefits  are estimated t 
exceed direct benefits by more t han  five t i m e s ,  This multiplier j 
indicated by the large amount of harvest labor required for t k  
export crops and annual requirements f o r  goods and  service^ 
equivalent to $5,687 per hectare for banana production. 

On-farm water management continues to be a major productfc 
l i m i t a t i o n  on yields and operating costs. One of the contractor 
assisted in evaluating the ProjectOs w a t e r  management practices c 
a farm level in 1992, and has since seen no steps taken nc 
improvements made in training farmers. Irrigation timing and dept 
of application are not definable practices on most of the proj.ect~ 
The practice of "getting the ground wetw is most common at the fa1 
level. Some of the owners of PRORIEGO projects are not direct! 
involved in t h e  agricultural production of the crop and, therefore 
provide little, if any, incentive for t h e  farm manager to opera1 
e f f i c i e n t l y  in irrigation management, others do not have ti 
proper training or experience to manage i r r i ga t i on  systems Ec 
optimum yields. 



Gender Considerations 

Culturally, the agricultural field is dominated by men, T h i s  is 
d i r e c t l y  reflected in how male entrepreneurs and large land owners 
invest capital in their area. Women are more involved in 
agriculture at the subsistence level, and the Project did not reach 
this group of individuals. This was not due ta gender, but because , 

of constraints (previously menticrzed) in obtaining credit. 

There is probably Little difference in access to Project credit due 
to gender, although women involvement was minimal because of 
cultural influences. The bankers interviewed indicated that  women 
are usually more rsliable than men, but men are more aggressive and , , 

active in agriculture. If all other considerations were equal, 
there would be little or no f avoritisrn due to gender. Twenty-three 
women have benefitted direct ly  from PRORIEGO loans. 

Irrigation canals and wells serve several needs rn addition to . 
irrigation. They provide water for bathing and culinary purposes 
and reduce the needs for carrying water, particularly during the 
dry season. These indirect benefits of the Project influence women * 

to some extent in their daily lives. 

There are relatively few female professionals in engineering and A 

irrigation sciences relative to the number of men, Two women'have 
been selected for long-term training grants, and four were selected :. 
fo r  short-term training at U t a h  Sta te  University. Considering the 
number of women selected for training abroad, there is evidence of < -  

efforts made by PRORIEGO to include women. H o w e v e r ,  attendance at ' 
in-country training courses was essentially all male, and the c .  - 

evaluation did  not find evidence af participation by women in the , 
administration and management of the irrigation districts, I 

Land Tenure and Water R i q h t s  

The Project Agreement includes special covenants relative tomland 
tenure and water rights. The average farm size in Honduras is 11,2 
hectares, Forty-two percent of agricultural land is in pasture. 
The average irrigated farm size is small. Few small farms have 
clear t i t les,  and there are no private rights to w a t e r ,  The : 
typical small farm has little or no access to credit, Without 
collateral, few organizations or individuals will finance 
agricultural operations. 

The strategy of gran t ing  land titles required the  participation of 
INA, and little progress was made in implementing the strategy of 
granting land titles. Various activities by USAID-sponsored 

I 

projects and DGRH over a period af nearly 20 years have fa i l ed  to 
produce a procedure for the granting of water rights- 



CHAPTER 
! 

CONCLUSIONS 

I 

An institutional capacity for designing and constructing quality- 
on-farm irrigation systems was developed rrom the limited initial 
capabilities, The i n s t i t u t i o n  s capacity was developed through 
long- and short-term training programs outside of Honduras, through. 
short-term training in-country, and through extensive hands-on' 
experience in design and construction supervision on BRQRIEGO. 
projects. Review, inspection, standards, and supervision were 
provided in order to provide quality control. The capabilities of 
the irrigation supply and construction industry are adequate to 
meet the current demand for irrigation services- This capacity is 
sustainable only if sufficient funding is obtained from private 
and/or institutional sources to maintain and increase the demand, 
for irrigation i n  t h e  count ry .  

Private design companies are facing obstacles in obtaining' 
financing to acquire basic equipment such as computers and Elow 
measuring devices required for designing quality projects, They' 
have t h e  technical expertise, but not the equipment. Crec?t i t  f o r  
these new private companies during start-up is essential. 

The privatization of the operation and management of the thrsei 
irrigation districts in the Comayagua Valley is proceeding well.' , 

If privatization is to be completed, the Project's rehabilitation- 
needs to be completed, equipment needs to be made available to the! 
district, and personnel have to be trained- 

Project C r e d i t  and Private Commercial Banks 

The Project was successful in providing credit f o r  irrigation: 
development through private banks using PRORIEGO funding. The' 
success of these pro j ects created an  awareness of the prof itability 
of irrigated agriculture. It also demonstrated to the banks the! 
value of good irrigation design and econonic analysis in irrigation" 
development. 

The procedure fo r  t h e  use of project financing reflows has 'been im 
operation sinco, 1991- Significant additional development 3s being'. 
financed by entrepreneurs. Subject to the availability of funds,: 
the banks have a desire to continue to finance irrigation.,, 
R o w e v e r ,  the r a t e  of development that can be financed from these, 
sources is only a fraction of that necessary to keep pace with the:  . 
rapidly increasing population. funds are required for this access; 
to credit and economic success will be enhanced if a successfuli , 

strategy can be found f o r  g iv ing  titles and water r i g h t s  to the! 
small farms. Some form of land consolidatian or block management. 



I .  

of irrigation and farming aperatlons could be considered t o  enhance . 
the efficiency and profitability of irrigation. 

Production and Productivity 

The areas brought under irrigation have added significantly to t h e  : 
ability 05 Honduras to produce crops dur ing the dry season- for  
export. During the wet season, the new irrigation systems provide ' 

irrigation during dry spells. However, the positive examples on ' 

PRORf EGO proj ects has motivated farmers to construct systems 
outside of PRORIEGO. For example, in Comayagua, the area recently 
developed for irrigation is more than double tha t  which PRORIEGO : 

, designed and constructed. Production r e su l t ing  from the Project , 

lands will provide an annual increase i n  export tax income of 4% or ' 

5%. and will di rec t ly  decrease the numbers unemployed by: about , 

1.5%. Indirect benefits are estimated to be about five t i m e s  the * 

direct Project benefits. Yields of some crops are much bebow the 
potential with advanced technology. A major factor is the : 

inadequate emphasis on on-farm water and fertilizer management. 

Gender considerations 

If the Project had a gender bias, it may have been in favor of 
women. Women with comparable qualifications had equal or better, 
access to Project activities and/or benefits than did men. 
However, involvement of women i n  the Project is less than that of ' 

men f o r  cultural reasons. For example, men make the majority of .. 
the decisions at the farm level. This is particularly true on 1, 
larger farms, 

Other Considerations 

Particularly for small farms, the lack of water rights and the ; 
l h i t e d  access to land titles are major obstacles to farm: 
productivity.  his is particularly pertinent to the f u t u r e  success ' 

of the irrigation districts and the twenty irrigation cooperatives. 
Most private irrigation development is from wells. T h i s  requires 
medium-term f inancing.  Development could be enhanced by a good, 
groundwater resource inventory. An inventory of surface and.  
groundwater resources is essential for the implementation of a 
National ~rrigation Plan and for administration of a National Water 
Law. 

Interagency coordination and a procedure f o r  multipurpose: 
development planning should be given priority by the GOH. Rural : 
electricity is needed in the  areas of good potential for. 
groundwater development. I 

The actual funds t h a t  are available f o r  irrigation development are 
only a fraction of those necessary for financing agricultxralc 
development to feed the rapidly growing population. Some korm of: 
consolidating lands, possibly w i t h  management practices in' < 
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RECOMMENDATIONS 
I 

Privatization 

i The competence of the private sector in irrigation design-and 
construction should be maintained, expanded, and improved. 

, Canthued monitoring of quality by an expatriate engineer is . 
I 

I recommended. The GOH should actively search for expanded funding , 

for -  development and subsidies provided for engineers and others  
wishing to establish themselves as private consultants, in ' 

irrigation development. GOH shoul~? encourage t h e  establishment of 
t r a in ing  programs a t  u n i v e r s i t i e s  and other Bonduran t r a i n i n g  , .  

I 
I institutions to ensure that new, well-trained professionals enter ;' 
I the irrigated sect-or periodically. GOH should continue to provide 

training and suppozt for the irrigation d i s t r i c t s  to allow t h e m  to 
' 

, , 

be privatized conp3.etely. This should include assistance in : 

f- inancingthe acquisition of the equipment needed for operation an& 
I maintenance. p 4  . 

I 
8 - Project Cred i t  and Private  Banks 

e 

Reflows will be most inadequate for financing Honduran needs for j 

I I 
irrigation development. The GOH should make every possible attempt' ' 

to obtain a source or sources of funding at a l e v e l  adecpake for I 
I 

the development of at leas t  6,000 hectares of new lands f o r  t I 

I irriqation per year. Credit accessibility by small and subsis,tence - ; 
farmers must be improved if these are to share in the benefits of I 

I irrigation. Land tenure issues must be resolved so t h a t  f a r m e r s  I . 

acquire t i t les  to land they farm. This will m a k e  credit much m o r e  :. 
I 

accessible. 
I 

~roduction and Productivitv 

Productian and productivity can be greatly enhanced thro~gh on-farm .I 
I 

water and fertilizer management. This will r e q u i r e  extensive ' 
i t r a i n ing  of professionals, technicians, and farmers. GOH should ; 

expand the current efforts at CEDA and should train personnel to , 

provide on-farm assistance. A l oca l  source of s o i l  and plant ' , 
I 

, chemical analysis should be developed. It is recommended. that - 

technical 'assistaace in on-farm water managernert be subsidized : 
I initially, and t h a t  subsidies be phased out  so as to provide these ! 
I services e n t i r e l y  in the private  sector. Services should also 
I include other aspects of assistance that relate directly to crop . 
, yields and production. 
I 

$ 

I Gender Considerations 
< .  

There are few w o m e n  d i r e c t l y  involved professiona1ly in ' 
I 
I 

agriculture. D u e  to agrarian reform ac t iv i t ies ,  there was a large 
" 

: increase in the number of women landowners. However, ,these 

I 2 0 
c 



ownerships are usually managed by husbands or sons. GOH should 
encourage the involvement of women as directors in t h e  districts; 
as professionaXs in irrigation design and management, and as 
agricultural producers, 

Other General Recommendations 

I It is strongly recommended t h a t  the  GOH give p r i o r i t y  to the - 
I granting of clear Land titles whenever feasible on small irrigated 
I farms. Continued efforts are recommended for obtaining approval 

and implementation of a National Water Law and implementation of a 
I National Irrigation Plan. Efforts to create an institutisna,& 
I 

capacity for a country-wide inventory of groundwater andmsurface 
water resources are strongly recommended, This has prior 

I 

importance, as t h i s  knowledge is essential  for administration of ,a 
water Paw. The need is urgent, and action should not be delayed: 
These act iv i t ies  should be promoted independently of promotion of . -  
a National Water Law. Full-time long-term technical assistance is 

, recommended in connection with both groundwater and surface water 
I 

hydrology. I 
I 

Provision for a good, readily accessible natural resources 
inventory is also  s t rong ly  recommertded.  his is essential prior to 

I 

the development of a National Irrigation Plan. 
I .  
1 

It is recommended t h a t  the  GOH establish some f o r m  of coordinatio$ 
relative to multipurpose planning f o r  the use of the water . . 

resources. 1 

I 

I 5 

! 

I 
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I 

I 
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CHAPTER V I I  

LESSONS LEARNED 

The private sector demonstrated an expanding ability to provide : 
quality designs and construction for on-farm irrigation systems- 
The key to developing this capability was the long- and short-$em ' 

training, as well as t h e  experience in designing and constructing 
irrigation systems provided through PRORIEGO. This capability has 
the potential f o r  supporting a much larger future activity in - 
privatized i r r i g a t i o n  development. The welfare of the r u r a l  poor 
depends to a large degree upon t h e  productivity of the land, the 
ecokmic growth of the area, and the demands for labor.' The 
PRORIEGO Project has demonstrated that privatized irrigation can 
provide many opportunities and benefits for the rural poor. 

Access ta credit is essential for irrigation development. A key to : 
opening credit avenues has been the success of well-designed : 
irrigation projects which have resulted economically and : 
financially viable, These presently use reflows as the source of : 
funding- The PRORIEGO Project financing, plus that available from 
the regular banking system and private sources, produced 
substantial. benefits to the economy. However, the level of ' 

financing currently available is only a fraction of that required 
to meet the increasing needs for the production of food and-fiber , 
and expoxt earnings, and it does not reach subsistence farmers or 
small farmers. Farmers without titles to their land were not able . 
to qualify for financing of irrigation systems. A GOH strategy for : 
giving priority to the granting of t i t les  for small irrigated farms 
will improve credit, p e r m i t  land consolidation, and permit block 
management through leasing and other arrangements. 

On-farm water management and, in general, good farm management are , 

essential for achieving good production and efficiency in irrfgated . 
agriculture. Y i e l d s  are significantly below their po ten t ia l  in 
Project areas, and w a t e r  management problems are obvious. Future 
projects need to provide technical assistance in on-farm water 
management and general farm management from the outset. This could 
be accomplished through private organizations or consulting groups 
whose services eventually would be paid by the irrigators. ' 

~nitiaLZy, such services might have to be subsidized, 

The extensive character of PRORIEGO over several regions of the 
country and the success of the irrigation projects to date has 
created highly visible examples of the potential benefits of ' 
irrigation- Bankers, farmers, irrigation suppliers, and government ; 
have all seen the potential benefits from irrigation development. 
PRORIEGO can serve as a model in other countries where the benefits : 
of irrigation .are yet to be realized. 



CHAPTER VIII 

OTHER CONSIDERATIONS FOR IRRIGATION DEVELOPMENT IN HONDURAS 

Macro-economic studies indicate that a t o t a l  of six t o  ten thousand 
hectares of new irrigated production per year will be required to , 

meet the needs of a rapidly growing population and produce import 
earnings f o r  capital growth and ta repay the national debt. The 
GOH must now aggressively seek new funding f o r  an expanded 
irrigation development program in the private sec to r -  

Production can be increased by placing more land under irrigation. 
It can also be increased by improving yields. The yields reported 
fo r  m o s t  crops are lower than those typical from good management. 
There is a potential for doubling yields of some crops. several' 
factars contribute to t h i s .  For some farms, poor drainage is a 
limiting factor. However, the principal limitation to yields is 
related to on-farm water and fertilizer management. The yields 
obtained are adequate f o r  s a t i s f a c t o r y  economic returns but, w i t h  
good management, the productivity can be significantly improved. 
Increased emphasis is needed on the  production of high-value, 
labor-intensive fruits and vegetables for export. 

< '  

T ~ E  twenty irrigation cooperatives with land titles held by INA 
(Institute Nacianal de Reforma Agraria) are essentially non- 
productive. The four cooperatives financed by the Government of 
Japan are not used fo r  i r r i g a t e d  production. T h e  facilities afe . 
excellent. 
fruit crops 
and brought 

The lands appear-to be-very good 
for export. These cooperatives 
to a high level of productivity. 

for the 
should 

product ion of 
be privatized 

Efforts over the past twenty years with the objective of obtzining 
a National Water Law have not yet  produced many results. Good . 

inventories of groundwater and surface w a t e r  are essential for - 
irrigation planning and administering water rights. 

The extent of irrigation f r o m  wells in the Comayagua Valley has far 
exceeded that previously thought possible. This development, and 
benefits possible from similar developments in other  areas, clearly 
indicates t h e  urgency of obtaining a good inventory' of the 
groundwater resources. This development from wells and t h e  
possible b e n e f i t s  from production fo r  export clearly indicate t& 
desirability of medium-term financing at favorable interest rates. 

The planning, administering, and developing of irrigation and other 
uses of water resources would be grea t ly  facilitated if a good. 
country-wide inventory of natural resources could be completed. 
Priority needs to be assigned to docunenting the groundwater a id  
surface water resources. This material should be readily available 
in one location.  Little data are available on the resources of the 
eastern one-third of Honduras. The resources for agricultural 
development of this area need to be evaluated. 
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ANNEX 1. DOC;UMENTS MADE AVAILABLE BY DGRH 

Canvenio de Proyecto de P r e s t a m o  y Donacidn entre Estadosc 
Unidos a travgs de A I D  y la ~epi ib l ica  de Honduras. 
Proyecto de la AID No. 522-0268. 

Documento del Proyecto 

Estrategia para la ejecucidn del proyecto perzodo enero 1991 
a septiembre 1993,  

Reglamento Modif icado de las Operaciones del Componeslte d s  
Crgdi to  del Convenio del Proyecto de Pr6stamo y Donaci6n WID' 
NO. 522-0268.  

Definici6n Estrategia PRORIEGO 1990-1993 

Plan de Operaciones periodo octubre 1990 a septiembr,e 1993, 
(octubre de 1990) * 

Informe Final del Grupo A s e s o r  Tgcnico 
(Agosto 1987 - junio 1992) 

Estado de la Cartera de Prestamos sobre Fondos Recibidos a1 31' 
de cada mes. , . 

Linea de Crgdito Anual 1989 - 1993 I 

r -  
Estados Financieros 
A1 31 de diciembre de 1989 
Al 31 de diciernbre de 1990 
Al 31 de diciembre de 2991 
Al 31 de diciembre de 1992 

Mayor de Asignaci6n Presupuestaria 

Libros Auxifiares de Control Contable 

Libro de Control de Fondo Rotatar io  

Libro Mayor Auxiliar i 

Control de Asignaciones segfin Enmiendas AID 

Manual de Clasificaci6n Cuentas 

Infsrme de ConsultorZa; evaluacidn de La capacidad del. Sistema 
de Computaci611, Consul tor  " P e r  Bro, Abril, 1988. 

AndIisis institutional de la Direcci 
Bidricos 
Jack E. Farmer, septiembre, 1989 
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19. Evahuaci6n del impact0 a largo plaxo del Pxoyecto Desarrollo 
de Riego (PRORIEG9) [potr] Marino A .  Chanlatte, agosto, 1991. 

20. Informe de Consultorfia sobre la Privatizaci[on de 10s' 
i Distritos de R i e g o  por Lyman S. Willardson, octubwe, 199.0. 

21. Capacitaci[on y recomendaciones en el manejo de agua para el, 
I riego, [par] Gary P. Merkley, nov. 1991. 

2 .  A Water Code Proposal for Honduras based on established 
! concepts, [porf David R. Danines, febrero, 1992- 
I 

I 23. Apoyo a1 Departamento de Widrolrrgia y Climatologia para la 
evaluacidn de su red y el disefio e impIernentaci6n de un, 

I 

: sistema autorn6tico - telemBtrico [por] O s c a r  Arango B., ' 

I f ebrero, 1992, 

Strategy, Status and Policies for irrigation development  in^ 
Honduras and a t e n  year program for  i r r i g a t i o n  Development, 
[porf George H. Hargreaves, Nov. 1992. 

Estudio in terrnedio de 10s impactos y aspectos ambientales del, 
Proyecto de Desarrollo de Riegs (PRORIEGO) por Maryla B.' 
Webb, , agosto 199 1 , 

Recomendaciones para mejorar el manejo de agua en el riega de: 
finca [por] Lee A. Wheeler y Keith A, Crane, rnarzo 1992. 

i 

I 
27. Fundamentas de riego; un texto de tecnologia aplicada para lac 

ensefianza del riego a un nivel no profesicanal. [ p o w ]  George R . '  
Hargxeaves y Zohrab A. Samani ( s - f . )  

Estandares y normas de construcci6n para sistemas de riego a 
pequefia escala mayo 1989 
G l e n  Stringh~m, Miguel Lardizabal y Orlando Avil&s, 

Pautas y normas de disefio, 1991 (1.C.S) 

Manual de funckones y requerimientos; c o n s u l t o r f a  en' 
estructura y desarrollo organizational. 
Carlos Humberta Gonzales  R., febrero 1990 

Asesorla en trabajos de cemputo, Manuel Barahona 
15 de enero 1991 a 30 de junio 1992. 

! 
I 32. Apoyo a1 Departament~ de Servicios Hidrol6gicos y; 
I Climatoldgicos, Ram6n Paz Barahona, junio 1992, 

I 3 3 .  Agroclimatic Information for Irrigated Crop Production 
George Hargreaves, abwil 1991. 

I 
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F-NNEX 2, PERSONS COhfTACTEI) 

Orlando Avilgs Alcdntara V i c e  Minister and Director of DGRH 
Leslie Buwgos de Flores Assistant Director D G W  
Roberto Dimas Alonzo DGRH 
GPadis fZajas DGRH- Hydrology 
Sandra L6pez Agricultural Economist, Comayagua 
Alfxedo Sfinfga Selguapa District 
Henry Morales V. Director-Selguapa District 
Fidel Antonio Vaquedano Director San Sebastih District 
A l e x i s  B. Melgar Ortiz ~irector-~lores District 
Julio Cesar L6pez Flores District 
Pedro Romero T, Pres ident  Flares District 
Hemes Fonseca BuPnes Regional Director DGRH Comayapa 
Leone1 D a v i d  OrdaAes Construction supervisor 
O s c a r  V. Alvarado PRGXIEGO-Comayagua 
JosB Salvador Garcia Sec. Selguapa District 
Melbin Escalante V i c e  President Flores District 
Salvador Garcia Secretary Selguapa District . 
Alvin Owen R i c e  Irrigation Project 
C a r l o s  Caballero D r i p  irrigation project 
Suyapa Mendoza DGFtH 
E E r a i n  OrdoAez PRORIEGO Central District 

NOVATEC Fredy Katirni 
NOVATEC Antonio Wag611 

Roberto Rivera Lanza Pr iva te  Engineer 
Elias  Nazar Private Engineer 
Roberto CaLderBn Private  Engineer 
George Faraj Bomofesa-Pumps Co. , , 

Javier Huamo M a s t e c  
Glen Stringham Long Term Tech. Adviser 
Aquiles G6mez Regional Director San Pedro Sula 
Reiniery Morales Rhimehast-Supply House 
Edwing Molina Ing, Choluteca Office 
Malcolm Eainez Director Choluteca District , 
Rodimino Rodriguez Manager Palenque L Project 
EdiPberto Badu j Manager Palenque 2 Project 
Cristobal Montalban Technician Santa R o s a  Project '  

Banco de Occidente Jorge Bueso 
Maria de Caraccioli Banco de Occ iden te  
Manuel Vaxgas Economist I 

Sad2 Ldpez BAMER 
CEDA technical staff Hector Tablas 

Abraham Espino CEDA technical staff 
CEDA technical s t a f f  Mario Moradel 
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Josue Vigil 
Oscar RodrTguez 
Francisco Padilla 
Hector Getulio 

Roberto Quire2 
Selvin Gustavo G h e z  
Carlos Irfas 
Julio Paz 

I 3esBs  Portillo 
Gustavo Laguna 
Luis  Velasquez 

CEDA technical staff 
CEDA technical staff 
Private Irrigation Consultant - 
Sales Manager Bomohsa- 
~rrigation Supplier . , 

Private Irrigation Consultant - SPS 
Sales Rep. Mastec-Pump Co. 
Hidro-Sistema - Well Drilling Co. 
Politubo - Irrigation Supplier ' 

Ademin- PRORfEGO Project-Bandera 
PRORIEGO SPS D i s t r i c t  
PRORIEGO SPS District 



ANNEX 3 .  TRAINING AND CONSULTANCIES 

Short Courses Abroad fox Professionals 

Design: 
Irrigation systems 
Pumps and wells 
Irrigation evaluation at farm level 

Water Management: 
On-Sam water management 
Field trips - water management at 

Sprinkler i r r i ga t i on  
Surface irrigation . 

Small scale irrigition : 
pro j ects 

Irrigation scheduling 
Efficient water use 

farm level 
Water Districts/~armer ~rganieations/Exteslsion: 

Field t r i p  to water district Irrigation extension 
Organization of irrigating farmers 

Institutional: 
Teaching, programming, and organizing fami extension institutes 
Political planning and strategies for irrigated agriculture 
Water laws 
Irrigation canal regulations 

Industrialization and Business: 
Industrialization of farm cooperatives 
Agri-industrial promotion 
~dministrative planning and strategies in financial companies ; ' 

Upper level management ! 

Soi l  Conservation: 
F i e l d  trip on soil conservation ; 
Soil and water conservation management 

Others : 
Meteorology instrumentation 
Operation, management, and administration of irrigation s y s t e m s  
Irrigation, drainage 
Modeling watershed hydrology 
Roles of women 
Integrated management of hydrologic resources 

In-Countrv ~raininq for Professionals 

Design: 
Surface irrigation 
Drip and microsprinkler irrigation 
Land leveling and topographical maps 
Sprinkler irrigation 
Pumps 
Selecting economic tube diameters for pressurized systems 
Flow measuring devices 
Furrow irrigation 
Small scale irrigation projects 
Inlet structures 

I 
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Irrigation w a t e r  management 
Evaluation of irrigation systems 
~echnologieal package in water management 
Measurement of moisture 

Irrigation Eundamnentals: 
Logic sequence in irrigation development 

I 

Irr igation methods 
Irr igation system operation 
Topographic mapping 
Irrigation perspective in Honduras 

Extension Servfees: 
Methodology for promoting the projects to clients 
Extension methods in irrigation 
Famer participation 
~dministration of human resources far executives 
Human relations 

Crop Management: 
Technical guides for cultivation of maize and rice w i t h  

irrigation 
Soybean and its acceptance in the national market 

Business: 
C r e d i t  seminar 
Computer and software use 
Personnel administration 
Modernizing the financial system 
Privatization of PRBRIEGO services 
Effective writing 
Training of secretaries I 

Editing of reports  in decision making 
Administration of agricultural farms 

O t h e r s :  
operation and maintenance of irrigation systems 
Agrometeorology 
General w a t e r  Laws of project I 

Cost estimates and quality control of irrigation construction 

In-Country Trainins for  Farmers 

Irrigation w a t e r  management 
Irrigation fundamentals 
Cultivation of rice, tomato, and onion w i t h  irrigation 
Administration of agricultural farm 
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1 Formal Traininq Through PRORIEGO, 1388'-1993 

N u m b e r  of Number af 
Type of Traininq Courses Particbants 

Prafessional level 
Short courses abroad 
Short courses, seminars, 
and workshops in-country 

Long-term training 
at Masters level 

Farmer level 
Short courses and seminars 

1 Training a t  CEDA and PRORIEGOqs Contribution 

I The PRORIEGO Project trained nine professionals at the M. S . , level. 
Five of these are  now assigned as trainers at the Agricultural 
Development Training Center (CEDA). CEDA is located in t he ;  

I 
I 
I Comayagua Valley. Construction and some operational funding was l 

furnished by t he  Government of Japan. 
I 

CEDA of fe r s  twenty to twenty-five courses per year. The following: 
courses were given i n  the  first trimester of 1993: I 

, 1. Bask training for a period of five days in t h e  cultivation of i 
I various irrigated crops for a t o t a l  of 162 farmers, 
I 2. Medium-level training in tractor maintenance f o r  40 mechanics,: 
I The courses were for 11 days. 
I 3 .  Medium-level training for 56 agronomos an3 extensionistas in, 
I irrigation and crop production fo r  periods o f  two weeks. 

4 .  Training of 15 canaleros for a period af t w o  weeks. I 
I 

i 5 -  Advanced courses in irrigation technology for periods of two. 

I , 
to three weeks for a total of 74 Ingenieros Agronomos, ' 
Ingenieros Agricolas, or Ingenieros Civiles, I 

From 1990 until t h e  end of the PRORIEGO Project, CEDA has provided, 
7 2  courses w i t h  approximately 1,075 participants. A w i d e  variety 
of grains, fruits, and vegetables are grown on 50 ha of irrigated, 
lands. The facilities are very good, The staff is well trained in' 
irrigation technology. It seems desirable that the staff become' 
more involved in applied irrigation research and in extension-type: 
activities throughout the Valley. More emphasis is needed on crop 

I 

i production methods. 
! 

CEDA has good laboratories for physical propert ies  of soils and: 
provides results at very reasonable prices. Facilities are Lacking 

I I 
for soil fertility analyses. Chemical soil analyses, combin'ed withg 
response from pot tests and records of fertilization practices and , 

I 



I :  

I 

, Annex 3 ,  C o r k .  

I I 

I i resultant yields throughout the Valley, could be used to develop 
1 

I ' 

CEDA into a very useful extension-type training center serving the 
e n t k e  Valley. 

- l 

i 
Sumarv of C~nsultancies f r o m  1987 to 1992 

Topic Lenqth of Consultancv (week&) 
I 

Evaluation of Water Law Project 
I 

6 I 
Credit 4 
Restructuring the PRORIEGO Project  14 

I Design standards and norms 17 
I 

I Status of the National Irrigation P l m  6 
Analysis of the Water Law Formulation 

I process 4 
I Design and arrangement of office 

facilities 1 
Technical analysis of very small 

I I iwrigatian projects 3-3 , 
L 

Support on diagnostic analysis i 

I of DGRH 8 
Design and supervision of construction 

, projects 2 

Administrative pracesses for PRORIEGO 13 
Training i n  the use of video equipment 6 

I 

I Technical assistance in use of 
computers 80 

I 

Support to the D e p a r t m e n t  of Hydrology 
I and Climatology 26 
I Support to DGRH in environmental issues 4 

U s e  of computers for administrative 
I 
I 
I purposes 4 
I 

I Technical aspects of the Water Law 
Project  6 

, Technical aspects of the Water Law 
I Project 14 

Technical Assistance in Crop 
i 

> 

I Productisn 3 8  
I 

" .  Technical assistance and supervision 
on irrigation projects 12 

Evaluation of the need for computers 
I 6 
I Agricultural marketing 6 , . 
, Redesign of PRORIEGO administrative 

system 9 
I .  I ,  

Development of work plan - 1989 3 
I 

I Design and construction norms for 
small scale i r r i g a t i o n  26 

I Water Law 3 
I 
i 3 3  
! 
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Institutional analysis of DGRH 14 
Organizational development and 

structure of DGRK 6 
Organizational development and 
structure of Dept. of Natural 1 

Resources 5 

Consultancies from 1987-1992, Cont. L 

Irrigation drainage reconnaissance 
and feasibility studies 3 

Privatization of irrigation districts 2 
Technical assistance to DGRH on 

3 hydrology and climatology 
Technical assistance to DGRH on 
hydrology and climatology 2 

3 W a t e r  management 
project evaluation 9 I 

4 Environmental impact of PRORIEGO 
, .  . The Water Law 2 

Farm w a t e r  management 11 . , 

4 Farm water management 
Support to Dept. of Hydrology and 

4 C l i m a t o l o g y  

I 

' ,  

, ? 

I 

1 

1 

> .  

3 4  
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ANNEX 5 .  WORR PIAN FOR PROBIEGO FINAL EVALUATION 

Sunday 12 Salazar arrives in Tegucigalpa and coordinates w i t h  
Armando Busmail. I 

Monday 13 Eargreaves arrives. Meeting with AID and DGRH to . 
review evaluation process and plan consultants 
activities. Attend Glenn Strinham outbriefing and 
interview Glen for evaluation purposes. 

Tuesday 14 T r i p  to Comayagua. Meet with officials of 
districts, Recursos Hfdricos, and PRORIEGO. Make 
site visits to irrigation systems installed, 
Designed by PRORIEGO and to canals being 
rehabilitated by the districts. 

Wednesday 15 Review of project documents in Tegucigalpa; 
Prepare outline of final report, questionnaires, 
and summarize infarmation. 

Thursday 16 Review of project documents. Visits to private 
irrigation designers, irrigation supply outlets, 
and banks. 

Friday 17 Trip by Salazar to San Pedro Sula to obtain project 
information and to meet irrigation suppliers and ' 

designers. Visits by Hargreaves to banks and 
beginning of evaluation r e p o r t .  

Saturday 18 Salazar returns from San Pedro Sula. Bargreaves 
and Salazar summarize information and work oh 
report. I 

Sunday 19 Crane arrives and Salazar departs. 
Monday 20 Bargreaves and Crane v i s i t  Choluteca . 

Meetings with project personnel and v i s i t s  to 
projects designed by PRORIEBO. 

Tuesday 22 Continue activities of previous day and return' to 
Tegucigalpa. 

Wednesday 22 Crane visits project si tes  in San Pedro Sula and 
interview project personnel. Hargreaves summarizes 
information and works on report. 

Thursday 23 Crane continues a c t i v i t i e s  of previous .day and 
returns to Tegucigalpa. 

Friday 24 Hargreaves and Crane summarize information and 
write evaluation report, 

Saturday 25 Continue previous day's activities. 
Sunday 26 Crane departs. 
Monday 27 Hargreaves submits prelimnary review to USAID, and 

continues working of f inaf report. 
Tuesday 28 Hargreaves works on f i n a l  repart. 
Wednesday 29 Hargreavs works on final report. 
Thursday 30 Debriefing and submission of report. 


