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REORIENTATION OF THE AGRICULTURAL SECTOR
A Strategy for Accelerating the Application of  Scienre
to Increase Agricultural  Productivity in Ecuador

Executive  Summary

For the fast 10 yeavs, the agricultural  sector has heen a declining contributor to the
gross domestic product of Feuador, The annual inereases in the demand for food, ‘3.0 to
3.5" per yeary exeeeds the annual increases in the domestic supply of foods (2.0 to 2.5%
per year),

It seems apparent that the Bewadorean food strategy for the last ten years has relied
primarily ou ereasing Lind and mrigated arcas phus iucereasing food imports to mecet food
demands Changes in productivity to meet these demands appears nol to have becn a prio-
rity component of the strateuy.

Given the oil wrisis and most inportaatly, the need to meet long-term fcod require-
ments, the agricultural sector must be a prime  engine of  growth. The primary choice for
vitalizing the agncultural sector is to retrieve  productivity — increases.  This productivity
thrust is imposibte without developing o sciencedependent system. There must be & more
searly equaldistribution of agriculisead investments ameag the options of vew land
arcas, expanded Irrigation areas and o scienee-based system that foeuses on productivity.

Increase i totad agricaltueal production resulting from increases in agricultural pro-
ductivity requires a strategy involving research, extension, and education (an REE stra-
tegy). It is clear that the rescarch, extension and cducational institutions in FEcuador are
so- bighly dispersed and uncoordinated that they cannot sharply focus their financial and
human capital resources on an effective system,

Clearly, the pre-university and agricultural university  systems are not  producing a
flow of high quality human capital grounded i science and - knowledgeable of its applica-
tion to agriculture. The agricultural educatiunal svstem is not providing  students with the
background essential to future gradnzte work, a carcer in extension, an academic carceer.
or entrance into the agribusiness community.

In Targe part the agricultural cducational system has focused on voeational agricultu-
ral issues and not on acquiving basie science  skills as applicable to agricultural productivity
problems.

The extension component of such ot system faces  problems of poorly trained perso-
nnel, low morale, low operating budgets, and poor linkages with research. Further, the exten.
sion functions are widely dispersed,  poorly  focused on the main task of techrology trans-
fer s compared to a disperse set of actions on rural development), uot prepared 1o deal
witle on-fann water management as a mechemsim oy inereasing yield, and lack a vigorous
wel traned set of exiension-education leaders.

The rescarch component of the system has fared better than the other two but has al-
soexperienced the lack of haman talent, operating budget deficiencies, poor linkages with
technology transfer agencies and a dependeney on external training institutions to meet the
need for adequately trained rescarch  persopnel.

I addition, frequent changes in INIAP' leadership have caused instability in essen-
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tial leng-term rescarch objectives and has brought about a lack of creditability amony the
agricultural sector clientele groups, end has  caused loss of prestige with the general pu
blic,

H productivity gains are to be realized, these difficult problems need to be abidres-
sed. It is our convention that the proposed integrated REE system will provide a vehicle
whereby solutions can be formulated on a logical framework. Technology  cannot  continue
to feed on technology and real agrisultural progress cannot be  based solely on acreage ex
pansion or larger dams. The synthesis of new  technologies, based on scientific principles
and applied to the agricultural sector, offers more secure advances and  higher  potential
than can be realived through expansionist strategics,

The agriculturad reorientation trategy  proposed in this report focuses on  require-
ments for a acience-dependent productivity thrust. There are short- and  intermediate-term
recommendations that focus on the critical  clements required Lo integrate and fortify the
research, extension and educational  components.

Recommendations

L Give priovity to the application of the seiences to the resolution of the agricultural pro-
duction problems, rather than depending solely on being able to inerease the tillable
area.

2. Create an Agricultural Research Foundation, making use of the infra-structure of
INIAP, un order to upgrade the generation: of agricultural technology and assure its offi-
cient application by means of tight linkages  with bodh extension and education.

3. Convert the scattered technical assistance  (extension) programs into an integrated out-
reack system, involving both the public an¢ private sectors, modifying the approach in
accordance with clientele groups; L.

a. IFor the large exportoriented farms consolidate the current credit system and en-
courage a syvstem of contract (private)  extension (consulting).

b, Other commercial farms - develop a national  extension program  and  encourage
contracts with private (production) associations and with the agribusiness sector.

¢. The peasant farmer (ninifundista) develop a plan of training and  informatic.
among the national service, the private voluntary organizations, and other programs
for ruval development (military, ctc.)

4. Strengthen the three levels of agricultural cducation in terms of agricultural science:

a. Restructure two technical schools (one on the coast, one in the sierra) using a scien-
tifically-based system, focused on agricultural production, agribusiness, and public
service.

b, Strengthen the professionalism of two  universities (coast and sierra) in order to im-
prove both the quality of their facaltics and their linkages with rescarch and exten-
sion,

¢. Develop a postgraduate program in conjuntion with the Foundation and one of the se-
lected universities.
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CHAPTER 1
INTRGDUCTION
A.  BACKGROUND INFORMATION

It is estimated that the total agricultural sector, including inputs, product marketing,
and agrirultural services represents a major part of the GNP in Ecuador. [Towever, the
contributions from the agricultural scctor to Eeuador's GNP have deelined during the last
10 years; in 1975 agriculture comprised 18- of the county’s Gross National Product (GNP);
in 1085 it was 13° 1/. Given a growing pepulation, inerease in income, and the oil crisis, the
agricultural sector as a whole can be regarded as a potential growth generador for Ecuador.
This report focuses on the way in which agricultural scienee could hecome an important
component toward reorienting the agricultural sector.

For the last 25 years, the main source ot agricultural growth, which has been approxi-
mately 2.0 to 2.5% per year, has resulted from an increase in the number of hectares devo-
ted to farmland and on an increase of irrigated lamd. There is little evidence that the low ra-
te of change of agricultural productivity hus heen modified by technological echange. An
emphasis on a scientific agriculture that produces and delivers technology that will impact
productivity has not been an important compc uent of the agricultural strategy. No doubt the
amount of farmland and irrigated land wili continue to increase, but these changes do not
represent a long-term solution. IFurther emphasis on or a transition toward greater dedi-
cation in increasing productivity should not bedelayed.

Application of sciences must be strongly  cncouraged to increase the productivity of
agriculture in Ecuador, particularly for resources in key agricultural products. To achieve
these goals, a common strategy will be needed which would guide allocation of resources
provided by the government and those supplied by external sources. An overall strategy for
agricultural seience includes both short-—and mid-term eiements. Such a strategy focuses
strongly on technology; defines and establishes priorities among groups of end-users; deve-
lops and effectively uses limited human resources; and adeatifies and implements linkages
among the three essential components (research, extension and education).

An essential step s to revise the agricultural sector's policies to help establish goals
for the subsector of agricultural science.

B. THE AGRICULTURAL SECTOR AND RESEARCIH, EXTENSION AND
EDUCATION POLICIES

The general objeetive of Ecuador's agricultural sector is to inercase its contribution
to the country's overall economic growth. The sector must reduce its increasing dependan-
¢y on imports to meet the demand for food, which is growing at a rate of 3.0 to 3.5% per
year. The agricultural sector’s specific objectives are:

1. To meet domestic demand for basic cominodities at incentive prices for producers

and at decreasing reai prices for consumers;

In teene of 1975 US S,
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2. To achieve self-sufficiency in food production or to create the capacity to substitu-
te for basic foods (family commodity basket or canasta familiar) and to provide
raw materials required for food processing (agroindustrial seclor), consistent with
the competitive requirements of the world market.

3. To increase agricultural exports as a source of foreign exchange, thus obtaining
the necessary capital to promote growth of the agricultural and other sectors (par-
ticularly the industrial and services sectors).

4. To increase real income of all the components that make up Ecuador's agricul-
tural scctor, including agricultural production, input markets, product markets,
and the public/private subsector (that  provides regulatory, technical/finaneial
knowledge plus its transfer and a foresight capability).

5. To increase the cconomic and social well-being of the many small farmers and ru-
ral disadvantaged of Feuador.

In order for the system of agricultural science - or research, extension, and educa-
tion (REE) to aid in achieving these objectives the goals of REF must be well defined.

The general goal is to assure that changes in technology or in productivity hecome a
major contributor to the annual increase of overall agricultural perfomance. More specific
objectives are to achieve a much greater impact on productivity of producers who supply
the needs for & growing urban population, and of those producers  who participate in
generating foreign exchange. Although it is expected that all agricultural clients will bene-
fit from a realistic perspective, it is necesary to hear in mind that the impact of science
per se on subsistence agriculture will be limited.

¢ STUDY ORJECTIVES

This report reviews the current situation of the essential components that comprise
agricultural science (rescarch, extension and education), discusses the major problems that
censtrain those components, and suggests a strategy  that includes recomendations which
would begin changing the role that productivity/technology could play within the country's
cconomy. The steps include the following:

1. Description of the genceral situation of Keuador’s agricultural sector;

2. Description of the present situation of the REE system’s institutional components,

3. Outlining the main problems that limit the role of science in the agricultural sec-

tor;

4. Development of a strategy that can  effectively stimulate the application of science

and technelogy to  Ecuadorean agriculture.

D. CHARACTERISTICS OF A SCIENCE  BASED AGRICULTURAL SYSTEM

Few countries have been successful in agriculture  without substantially relying on

seience. The basie components of a science-besed agricultural system are the following:

I A political component that provides a rational set of price, trade, and tax policies,
offering incentives hoth to people irvesting in agriculture and to the consumers
through the potential for steadily dccreasing real food prices.

2. A research component that can supply a steady flow of relevant information and
technology that will have its impact on agricultural productivity, input and com-
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TABLE 4. STORAGE AT PUBLIC, MIXED, AND PRIVATE INSTITUTIONS ON A NATIONAL LcVEL (metric tons).

SISRRA

COAST
STOCK STOCK o/p OF
SILOS  GRANARIES  MLLS PILES SILOS  GRANARIES  MILLS PILES TOTAL  TOTAL
ENAC 17,159 69,643 61,309 20815 188,926 37.3
ENPROVIT 5,707 2,364 8,07 16
INIAP 180 750 150 220 1320 03
ENSEMLLAS 7 2,118 1,064 3,251 06
MAG 3,486 345 3831 08
IERAC 127 26 153 00
CEOEGE 32,052 32052 63
FENACOPAR 3,180 3180 06
Port Authorities 50,000 50,000 99
Private Companies 17,000 29,000 33,200 67,808 50,736 197,748 390
ECUATORIANA
DE GRANOS 18,000 18000 36
TOTAL 34412 81,827 29,000 0 194,751 48,014 §7,808 50,736 506,548
o 6.8 16.2 5.7 0.0 384 85 134 10.0 1000 1000
116,239 29,000 242,765 118,544
%0 228 5.7 419 234

SOURCE: MAG (MINISTRY OF AGRICULTURE AND LIVESTGCK), Division of Stable Development, Ecuador
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I TRAL ACCORDING TO TYPES OF TENURE BASED ON NOMBER OF HECTARES, SCUADIR, 1974
B ol AERsHIF O LEASDG . SINGLE TEILRE

FARM

SIZE Mo Sren . e 2ren o Nobaer s Aves . mmer AT ey « Area 3
——ha —— -

0-5 344764 00 535152 100 242367 703 354.20¢ §7.1 34077 88 48654 91 24097 7.0 43295 6.1 44223 128 83001 157
5-20 96,337 160 31064 100 68,028 706 661.75% 711 4225 44 37377 40 11,742 2.2 116,757 12412352 128 1162061 125
20- 50 42617 100 1315553 100 30735 72.2 €51.435 723 1151 27 33713 26 7580 17,6 233,669 178 3125 73 96742 74
50— 100 22216 100 13463927 100 14042 632 2710(6 648 59, 16 22480 1.7 65233 281 2345510 256 15.6 7.0 106651 7.9
100 —mo. 10972 100 3824513 100 8250 752 3.133.767 819 204 19 51449 13 1516 13.8 355156 83 1,002 9.1 283,107 74
National

Tutd 516,916 100 7,955257 100 363.452 70.3 5380,175 752 40012 7.7 193653 24 51,1688 99 1,092,727 137 62246 12.0 §86.702 66
SIZES —_—— R T — PERCENTAGE —o e — e
0-5 66.7 6.7 bt.7 6.0 85.2 25.1 47.1 4.6 71.0 12.2

5-20 18.6 1.7 13.7 111 18.6 19.3 28 10.6 19.8 16.9

20-50 82 1685 8.5 15.9 2.8 17.4 14.8 21.4 5.0 141
50-130 43 17.0 39 14.6 09 11.6 12.2 316 2.5 185

100 - mo. 21 48.1 2.3 524 .5 26.6 3.0 324 16 41.2

Total 100.0 100.0 100.0 100.0 100.C 100.0 100.0 100.0 100.0 100.0

SOURCE: INEC, Agricultural Cansus, 1974,



modity markets, and in establishing agricultural policies.

3. A transfer system that will make biclogical, physical, and cconomic technologies
available to farmers and agribusine:ses.

4. An cducation component that will provide human resources versed in the comple-
xities of biological, physical, and social sciences to all the  system's sectors, inclu-
ding producers, input  suppliers, product processors, rescarchers, technology trans-
fer agents, and other educators,

5. A functional group of public and/or private companies that can manufacture, im-
port, and distribute essential inputs  for the entire agricultural  sector. Likewise,
there must also he a functional group of public and/or private companies that can
colleet, store, transport, process, ane distribute farm produce.

E. METHODOLOGY

A team of professionals from Ecuador and N.C. State Univesity were identified (sec
Appendix 1), The Feuadorean members of the team have ample knowledge in rescarch, ex-
tension, and cducation, vast experience, and access to a large array of secondary data. The
team evaluated the present situation, the limitations, and the options to produce a vigorous
scientific action. The Ecuadorean and N.C. Stale University members of the team jointly
(1) visited  several REE system institutions: (2) held conversations with many other Ecua-
dorean seientists, cducators, and technology transfer experts, leaders within the private
sector, including input dealers, agricultural industry managers, producer associations, and
private farmers; ) held o series of meetings with program  directors regarding improve-
ment of rural welfare; and ) held special neetings with the Minister of Agriculture and
members of his staff as well as program directors of selected international agencies for re-
search and development see Appendix 2 for a vyisit list).

Team members held a series of mectings o identify the various peliey options, fac
tors, and linkages of a science-oriented R strategy; to  establish the criteria for setting
prioritics amony strategy elements: and to dis cugs oplions for training the necessary  perso-
nnet needed, These joint meetings also focused on the role of seience to solve extreme ru-
ral proverty and the means to inerease the role of the private scetor in research and deve-
lopment. The teams eritically evaluated the relationships among  expansion of farm land,
expansion of irrigstion, and increase in agricultural technology. FFurther, the hasie document
was drafted by the Ecvador team members and reviewed, edited and collated by the joint
sub-comission,

Chapter Il contains a brief diagnosis of the agricultural sector. Chapter 111 reports
on the current state of rescarch, extension, and education, Chapter IV provides a broad
strategy, our proposed strategies, and specific  recommendations for reorienting the agricu!
tural sector.
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CHAPTER II
BRIEF DIAGNOSIS OF THE AGRICULTURAL AND RURAL SECTOR 1/
A, DESCRIPTION OF TUE COUNTRY
1. Geography

The continental portion of the Republic of Ecuador is located in northwestersn South
America. The equator crosses the country, w d most of its territory lies to the south; its
area totals 272,258 square km. Ecuador borders Colombia to the north, Peru to the south and
cast, and the Pacific Ocean to the west. The insular provines of Galapagos, made up of 17
large islands, several barren isles, and rocks, lies 1,000 km off the coast in the Pacific,

The Andes lie northeast to southwest and divide Feuador into three  semi-parallel
branches - the Weslern, Eastern and Central cordilleras - whieh  split the country into
three natural regions known as the Coast, the Sierra, and the Amazon. Differences among
these regions are clearty marked and inelude orographie, climatic, ecologieal, and socioeco-
nomic nomic characteristics.

The Coastal region has an area of approximately 6,770,200 ha. It extends from the
foothills uf the Andes in the westersn Cordillera to the Pacific Ocemn. Its topography is ge-
neratly flat, but is interrupted by a few low mountain vanges. Four different lypes of clima-
le oceur: rainy tropizal, Amazonic tropical, savauna tropical, and dry tropical. Together with
the different types of soils, these climatic divisions provide diverse natural vegetation and
cpable cultivation, hoth for export and dometic consumption, of many crops, such as bana-
na, cocoa, coffee, sugarcane, and African palm, among others.

The Sierry, or Inter-Andean region, runs  between the slopes of the Western and Cen-
tral Cordilleras of the Andes. Width of this rcgion does not exceed 70 to 90 km, although
its area is 5,600,000 ha. Average altitude is 2,500 m above sea level, As the altitude incre-
ases, temperature deereases; thus there are at least five different types of climates, which
vermit the growth of a wide range of crops, including wheat, harley, potatoes, sugarcane,
cassava, and tomatoes, among others.

The Ecuadorean Oriente or Amazon region lies east of the Central Cordillera, with an
arca of approximately 13,023,000 ha. Most of the region is covered by forests, while farming
and cattle raising take place in certain areas suilable for them. During the last few years,
several African palm plantations have been developing in the Amazon region.

2. Polltleal Dlvision

Since Uts beginnings as a Republic in 1835, Eeuador has heen politically divided into
provinces, canlons, and parishes. Corrently the country is made up of 20 provinees, 136 can-
tons, and 965 parishes. There are five provinees in the Coastal region, ten in the Sierra, four
in the Amazon region, and one ir the insular province of Galapagos. There are 248 urban
and 717 rural parishes,

/1 Ufnortunately, time alloted for the whcommittes to prapare this report did not permit verification of quoted figures.



5. Demegraphy

‘The present population of the country Is estimated at 9.4 mulhion, Between 1974 and
1984, the increase in population was 2.9%. per year. Of the total population, 48.9% is in U
Coastal region, 47.1" in the Sterra, 3.3% in the Amazon vegion, and 0.7 in Galapagos. In
1974 the urban population represented 414 of the total pepulation, whercas in 1985 it
was 03" This increase is due to the significant migration of people from the rural to the
urban areas. It is estimated that in 1990 the total population of Fenador will be 10.8 million,
and, if the same trend continues, the urban population will comprise 55 of the total,

1. Feoanomy

During the 19705 Feuador had an economie Arowth never before enjoyed, with annual
rates nearing 107 main'y due to oo development of the oil subsector and later to availa-
bility of external credit. The world cconomic erisis heaween 1981 and 1983, irregular wea-
ther conditions, and certimn structural and political factors  decreased the economic growth
rate, resulting in a 3.1 dectine in ihe 1983 GND as compared with with 1982 (Table 1). The
agricuttural sector also declined during this time: agricultural growth was 5.3 in 1980 and
6.8 ir 1981, whercas it barely reached 2.0 in 1982 and then decreased  14.6%0 in 1984,
This decline was primarily due to substantial losses of agricaltural produce hecause of dro-
ught. excessive rainfail. and floods that affected the Coastal region during the latter part of
1982 in 1984 the cconomy began to recover as the world cconomy improved climatie condi-
ilons normalized, and corrective measures wore implemented by the government; these fac-
tors enabled a -4 17 growth in the country’s  total GNI and a 6.7% growth in agricultural
GNP.

Eeonomic policy measures  adopted by the present government, which produced the
ahove-mentioned vesults, were browsht about by applying a real price policy for the agricultu-
ral producer, by rationalizing industrial development, by allowing the entrance of foreign ca-
ptal to key cconomic sectors, by tmplementing an vii policy  focused on increasing  produc-
tion, and by executing a realistic exchanpe rate policy along with fiseal and monetary poli-
cies more consistent with available resources.

Overall growth in the amount  mentinned, plus an import expansion at a rate of 9°s
per year, allowed overall supply to grow by 4.97 in 1984, Regarding overall demand, 1t is
important to note that gross formation of fixed capital grew 6.8 during that year, compired
with & 2837 deeline in 1983, Family consumption also inproved from a 3.5" growth in 1984
after a 297 deercase in 1983, Nevertheless, this Improvement was less than the growth re-
coided for 1980 and 1981 (7.2° and 4.8°., respectively). On the other hand, exports increa-
sed TLIothat year, and only the public administration's finmal consumptien decreased,
which was due to a striet expenditure control aimed at controlling inflation.



TABLE 1. GNP OF ECUADOR (millions of constant 1975 sucres).

YEAR

ITEMS 1970 1975 19837 1984 1985
GNP 62,012 107,740 150,529 156,630 160,520
Agricuttural Livestock GNP 15,710 19,333 19,721 21,048 21,400
Total agricultural GNP

Share (%) 25.0 17.9 13.1 13.4 13.3
Growth rates of total GNI 5.6 3.1) 41 25
Growth rates of agricultural

GNP 2.3 (14.6) 6.7 1.7
Total GNP without oil 65,339 95,590 130,618 134,567 137,660
Agricultural GNP share of

Total GNP without oil 24.0 20.2 15.1 15.6 15.5
Growth 1ate of total GNP

without oil 10.2 6.4) 2.9 2.3
GNP in millions of sucres

(cureent) 35,019 107,740 555,722 784,891 1,040,700

SOURCE:

CONADE Socioeconomic

Central Bank.,

(): Negative

Indicators, National Statements Nos. 6 and 7,



B.  SUMMARY OF TIIFE AGRICULTURAL AND KURAL SECTOR
1. Population

Rural populatior decreased from 58.7°« of the total popnlation in 1974 to 48.6% in
1645 iTable 2y, indicating abandonment of the rural areas primarily because of the relative-
Iy ow profitability of agricultura) activities, lack of remunerative employment  sources,
and, in general, the low standard of living normally found in rural arcas.

Participation of the vural working population in the national labor foree decreased
sustantially during the last decade (Table 3)y; nevertheless it is estimated that in 1984 the
rural working population wus higher than 1.6 million people,

2. Education

According to the 1982 Census, the rural population employed in activities related to
agriculture, forestry, fishing, and hunting totaled approximately 722,000 peopte. Of these,
31 had no schooling whatsoever, 447 weee  educated  at alphabetization  centers, 22.9%
had 3 years of clementary sehooling, 35.37 completed elementary school, and only 1.5% fi.
nished 9th grade. People with a high school degree totaled 0.5%.

Deficiencies in official instructional programs, as well as in the teaching methods
used,are problems which, to o lesser or greater degree, affect the country’s overall educa-
tion. Generally speaking. the prohlem is far greater in the piral areas.

3. Transportation Nystem

Currently Feuador has a network of roads and rural access ways that link urban con-
sumption cencers with reral production arcas. In the Coastal region, there is an extensive
system of dirt roads that can only be used during the summer months. In 1982, the prima-
ry network was 9,983 km long, of which approximately 52" was paved, 44% were gravel,
and 4o were dirts The secondary network was 25725 ki long, of which only 1.2% was pa-
ved, 36.7 5 were gravel and 62.1° were dirt  roads.

The importance of other transportation systems such  as railroads and river ways is
refatively minor. Together they make up less than 10" of transportation in the Coastal and
Sierravegions. In the Amazon region, river are the main source of transportation; roads are
second inimportance although none of them are paved.

4. Storage Facllities

Present storage capacity  for grains is estimated at 506,548 metric tons, of which
4527 iy i silos and the rest in granaries, mills, and stockpiles (Table 4). ENAC (Empresa
Nactonal de Almacenamiento y Comercializacion) owns 37.8% of the total indicated amount;
the private sector holds 42.8%,
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TABLE 2. TOTAL POPULATION: URBAN ANWD RURAL POPULATION STRUCTURE
OF ECUADOR. Peried 1974—2000 (Number of Inhabitants).

““YEAR URBAN POPULATION RURAL POPULATION TOTAL POPULATION
1974 2,821,199 4,008,268 6,829,417
% 41.3 58.7 100.0
1985 4,819,620 4,558,360 9,377,980
% 51.4 48.6 100.0
2000 (est.) 8,516,033 5,423,367 13,939,400
o 61.1 38.9 100.0

SOURCE: Latin American Center for Population Statisties {CELADE),
Estimations and Projections for the Pcpulation, 1950—2000,

CONADE — INEC.
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TABLE 3. ECUADOREAN WORKING POPULATION (EWP): NATIONAL TOTAL
URBAN AND RURAL. Period 1974—1984 (Number of Inhaditunts).

YEAR UREAN EWr RURAL EWP TOTAL EWP
1974 845,513 1,463,929 2,309,442
% 36.6 63.4 190.0
1982 1,287,168 1,697,808 2,984,976
% 43.1 56.9 100.0
1984 1/ 1,378,452 1,684,775 3,063,227
% 45.0 55.0 100.0

SOURCE: Latin American Center for Population Statistics (CELADE),
Estimations and Projections for the Population, 1950—2000.
CONADE — INEC.

1/ Estimated according to the 198% structure.



C. RESOURCE AVAILABILITY, DISTRIBUTION AND UTILIZATION

1. Land

The country's total arca is 27,258.000 ha, of which 24.8% isin the Coastal region,
2167 in the Sierra, 46.27 in the Amazon region, and 2.9 in Galapagos.

In 1974 there were 516,916 agricultural production units (APUs), which covered an
area of 7955257 ha (Table 5). Permanent pasturelands oceurred in 32 woodland and fo-
rests in 29 farmlands in 227 permanent crops in 11, and other uses in ¢%». In real
terms this meant that approximately 350.200 ha were potentially productive and unused
land.

Between 1974 and 1984, the arca covered by pasture had increased from 2,558,874 to
4477330 ba, so that these figures have ehanged somewhat. Possibilities for expanding the
agricultural boundaries in the Sierra region, mainly through irrigation, are relatively - low,
although they are greater in the Coastal region. The Amazon region depends on a coloni
zaticn program subject to the restrictions imposed by handling the Amazon ceological sy
tem, which in general does not provide the opportunities that are attributed to it in terms o
agriculture and livestock raising, On the other hoead, it is estimated that 48% of the courn
try's arca is made up of zones that are cither presently affected, or in the process of being
affected, by erosion,

In 1974, 62 - of the total agricaltural production units (APUs) (516.916) were located
i the Sierra, cevering an area of 3.07-L200 ha. and 33" were in the Coast, taking up an
arca ol 3,716,160 ha.; the remaining 5% were located n the Amazon and insular regions
UNEC, Agricultural Census 1974).

In the Sierra, 7870 of the APUs covered an area of less than 5 ha, which amounts to
1270 of the total area, whereas ouly 370 of the APUs were larger than 50 ha, accounting fo
more than 60 - of the total arca. In the Coast, 507 of the AI’Us covered an area of less
thau 5 ha, represeating 4470 of the total area, and 8+ of the tolal APUs were larger than
50 ha, covering 667+ ol the total arca. In the Amazon region, 257 of the total area corres-
ponded to APUs between 5 and 50 ha; the remoining land arca was covered hy APUs which
extend for more than 50 ha.

Thus it can be inferred that, un a national basis in 1974, more than 807. of the APU
were smaller than 20 ha, covering ony 18"s of the total land arca, while the number of
APU of more than 50 ha amounted to 7"« of the tetal, accounting for 65" of the total land
arca.

The Tand tenure structure of the country included  70.3% as land owners (363,454
APU), 7.7 as lessees (10,012 APUs), 9.9°¢ were on a singletenure  hasis (51,198 AlUs),
and 127+ were under mixed forms of tenure 62,248 APUs) (sce Table 5).

2. Water and Irrigation

As Feuador s a tropical country, there are two distinet seasons based on  climate:
rainy and dry. In the Coast the rainy sceason runs from December through May, with an
anvual average rainfall fluctuating between 250 and more than 3,800 mm depending on
the location. In the Sierra the rainy scason lasts from October through May; rainfall ranges



from 380 to 1,270 mm, which is lower than in Coastal region hut normally better distribu-
ted throughout the season. In the Amaron, annual rainfall exceeds 2,500 mm, and is we!l--
distributed throughout the year.

It is estimated that in 1984 there were 413560 irrigated heetares on a national level (Ta-
ble #), of which 787 corresponded to private irrigation systems  and 22"s to the sovern-
ment’s irrigation system. The private system had greater volume and coverage than the go-
verment’s.

The government's irrigation svstem is under the direet control of INERHI (Ecuadorean
tustitute for Hydraulic Resources) and regional organizations, legally  responsible for  the
development of irrvigation projects. Some provineial boards are also included within the Sta.
te system, but their influence is limited

The total amount of land irrigated by the private and public systems accounts for
877 of the tolal trrigable area, which indicates an under-utilization of water resources, duc
to various [actors: incomplete infra-structure. lack of service promotion to potential users,
and, more significantly, inadequate use of water resources. All the country’s irrigation pro-
jeets have not generated the changes and the production and productivity increases  that
the studies justifying such ivestments projected for most of the arcas covered Ly these pro-
Jects Indeed, the same rain-fed production methods and technologies are still heing used.
IUs imperative to improve the efficiency rate  of irrigation usage on a farm level,

In sum, during the next 4 yvears, INERHI alone would bring irrigation to approxima-
tely 54000 ha, Studies indicate that by the vear 2000, 415700 ha could be irrigated on a
national Tevel, of which 209,600 ha arc located in the Sierra and 206,100 ha are in the
Coast.

3. Credit

The main source of financing for the ay ricultural sector is the Central Bank of Ecua-
dor, which provides credit directly, or through the so-called financial funds mechanisin,
which 15 channeled through private banks and the National Development Bank that jointly
make up the National Banking System.

Between 1980 and 1981, total agricultural credit supplied by the National Banking
System. in eirculating medium, grew at an annual rate of 3%, which is greater than the
amount granted to the commercial sector during the same time period (277 annually), and
lower than the credit growth rate alloted to the industrial sector (53% a year). Creait gran
ted to the sector multiplied fivefold during the  above-mentioned time period, increasing
from s 11,556 million to s 60,175 million. '

To the agricultural sector fotal eredit alloted by the National Banking System averaged
L3 per year from 1980 to 1984, a figure much lower than those for the industrial sector
(28°+) and the commercial sector (4079),

Approximately 60 of agricultural crudit was channeled through private banks and
financial institutions; around 33°% went through the National Development Bank, and 7%
was granted directly by the Ceptral Bank of  FEcuador, which shows the involvement of pri-
vate banking in the sector's financing.



TABLE 6. AREA PLANTED, RAINFED AND IRRIGATED FOR TWO REGIONS OF ECUADOR, 1983 1/

Pasture and

Location and Total Planted Non-irr. .ated Irrigated Harvested Cropland
Ownership Hectares o Hectares % Hectares S Hectares Hectares
SIERRA
INERHI 67,764 106 41,581 8.8 31,427 7.6
Regional agencies 2/ 19,000 3.0 14,500 3.. 10,000 24
Private 321,366 50.4 240,822 50.6 218,723 52.9

SUBTOTAL 408,130 4/ 64.0 296,903 62.6 260,150 62.9 467,532 2,368,941
COAST
INERHI 38,668 6.1 36,090 7.6 29,720 7.2
Regional agencies 3/ 34,000 5.3 27,450 5.8 20,000 4.8
Private 157,039 246 114,001 24.0 103,590 25.1

SUBTOTAL 229,707 4/ 36.0 177,541 374 153,410 37.1 914,688 2,971,771
TOTAL 637,837 100.0 474,444 100.0 413,560 160.0 1,382,220 5,3240,71°.

1/ The farmed area of the Sierra. Coast, Amazon, and Galapagos regions totals
1,436,895 ha.: pastures are 4,375,353, providing a grand total of 5,812,248 ha.

2/ Includes Zamora and El Oro.

3/ Includes Provincial Board or El Oro.

4/ These data were developed from multiple sources and differences were unresolved
resulting in selected sub-totals being incorrect.
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The National Development Bauk is an institution that fosters growth. 1t has branches
and agencies throughout the country, and most of its clients are small and medium-sized
producers. The main crops financed by eredit from the National Development Bank  are
rice, havd maize (for poultry feedy, potatoes, cotton, soybeans, coffee, cocoa, and  bananas,
listed according to their importance Approximately 8670 of total agricultwral credit was
destined 1o these crops annually i 1980 1984, which explains why 687 of total apricultu-
ral eredit granted by the MNationg! Developmeprient Bank was channeled 1o the Coast whe-
re most of these crops prow, wnd only 27 -t the Sierra,

Do CHANGES IN PRODUCTION

During the last 15 vears, Feuador has capenenced profund sectd and ceonomic chan
pes, matnly becatse of an uoprecedent development ef the national ¢il seetor. These chan
ges were assoctated with the population grovte in 1970 the Eenadorean population was 6.0
muhons; tis estonated that e 1985 1t will siurpiss 9.0 million people. Between 1970 and
A urban population jumped from 395 1o more than 51 -, Income and its distribution
also drasticatly inereased: o 1970, per capita income was US S50 270, and in 1984 US S.
L300 A prowing imddle class i the cities demanded  foodstuffs  with specifie natritional
value andwith o higher degres of  preparation, which progressively influenced  the level
ind structure of agricultural demand

As @ result, sinee 1979 producuon of certain domestic crops has substantially increa-
sedi African padm. hard maze, sovheans, and 1 ee triggered by an mereasing demand  for
vepetable oils and Lavds, which have slowly  been substituted for animal fat. The demand
for produce neh in roteins has also expanded. [ncontrast, during the same period, domes-
tie production of & number of traditional prodncts has been decreasing (Tuble 7). Sueh crops
inchde potatoes, barley, flowers maize, peas hroad beans,  lentils, and quinoa, the con
stmption of wieh has evidently decreased in the country due to changes in eating habits.
The production of whest his undersene the most drastic reduction,

1. Export roducts

Biunana, cocoa, and coffee are Feuadors  chief export crops; together they comprise
more than 63 of the conmtey's totad agricultural exports. The total area of cultivated bana-
na telds has docvensed ddramatically (Fable 7y, due to g national policy that is attempting
to dwversify crops momarginal banana plantations. as well as 1o adjust domestic banana pro.
daction to the actual piacement possibilities v, international markets.

Cocoa prodaction Bas more than doubled in the just 15 years. mostly due to an increa-
se i cultivated fields «Table Ty, however, because of s, profils are becoming a serious
problem. Furthemore, because most eocoa plantations are quite old, and Jue to discase and
pest problems, the yvield per hectare is still relatively dow. notwithstanding  the  afore-men-
tinned results. Due to the ease with which the so-called aroma cocon or “Fcuadorean cocoa”
is marketed abroad, this item which i internahonally renowned, has great possibilities  for
increasing its present export volume,
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Coffee production also increased hy aprrosumately 50°0 between 1970 and 1985, pri-
marily because of an terease in tarm laud (Table 7). According to figures of the 1982 Ce
flee Census that have not yet heen published,  coffee plantations presently exceed 400,000
hiy, ax compared to 214, 800 ha reported in 1970, Average coffee yield  decreased by about
W during this period. and it is one of the lowest in the arex and in the worlid,

Although cottee and cocon are produced  under low levels of techuolosy in Feaador,
they have been tradittonal export crops Approximately 300 ot the bapana production, on
the other hand, 15 produced with modern technologics

Fenadar wlso exports abaca fiber, tlowers. fruits, anc other crops in much  lower
quantities, which overall do not even make up 5 of total agricultura)l exports. lowers
andg cettam fruts have undergone an unexpected development i the fast 5 yvears, however.

One 0! the najor objectives of the presenl government's policy and strategy for doeve-
wpment 1sostrengdthening the country’™s ecotomy by mereasing and diversifying exports iy
goeneral and particutarly agncultural exports, beeause i is considered that the country hay
certimn comparative advantages. To this end, the government is striving to o stimulate  the
ectors exports by pranting them an adequate profit margin, supporting the private sector
nacqurmy new wmorkets and - consolidating traditional ones; providing sufficient and ade
quade credits techival waastiree, inputs, ete and simplifving administeative procedures
wherent 1ot activity Overal), these methods willl improve the quantity and quality of

exports
2 Domestic Consumption Produets

This proup ncludes farm produce that makes up  basic commodities of the Eeuado-
reate popidation ard which are consumed without being subject to a transformation process
some ob whieh are viees soft corns wheat, harley, grain legumes, potatoes, cassava, fruits, ve
getables meats, k. and egus Followin 01 an extremely brief analysis of  the  changes
that have taken place in arcas fanned with these crops, their production and vield, hased on
the averages obtamied during the S-vear pertods between 1970 1974 and 1989 1084 T
bles 8,4, 10),

Rice production has inereased by 43 due solely to an expansion of cultivated Helds.
e wreld b deereased, however, apparnthy heeanse ol a standstill in technologies used.
Pder normal weather conditions. domestie rice production is sufficient to meet the cout-
try’s present needs

Fhe e of Lad planted to migize has decreased by 687 and maize production has
decreased 52 howevers sield has nereased by around 507 because of improved seeds and
the aateoduction of new Girnnng method s Although production has drastically dechuzed. the
country produces enough maize womeet present demand, as domestic consuption  has also
proportonally decreased

Wheat production has been progressively deereasing (4557 for the period) beeause
ot 4 decrease e farmed End G025 5 convers ey, the erop’s viekd has mproved by 18
Consumntion of wheat more than Jonbled between 1970 and 1985 as a vesult of a subsidy
poliey o amported wheat which swa. effective hetween 1973 and 1982, providing the cow
try with a better quality produet than the domestic one and. generally, with a cheaper one
as well This situation: slowly anihilated domestic production and consequently boosted im-
ports, which weat fram 78,000 to 250,000 metrie tons wuring the 10 years.
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TABLE 8. AREA PLANTED TO MAJOR ECUADOREAN CROPS, 1980, - - 1984 (ha).

B Average
PRODUCT 1980 1981 1982 1983 1984  1980---04
[ DOMESTIC CONSUMPTION CROPS

Grains and Cereals
Rice 126,608 134275 131,720 04 851 139,080 124,707
Flower maize 58,203 59,762 61,087 60,503 62,282 60,577
Wheat 32,100 37,187 33,058 25,754 24,499 30,520
Barley 26,244 28,847 33,921 29,756 30,702 249,89
Peas 13.967 1000 12,476 8,058 8,097 11,620
Comion heans 48,156 53,525 4,976 36,844 44,312 46,763
Broad beans 7,872 7,077 6,869 7.543 6,436 7,159
Lentils 671 g2 836 715 428 714
Tubers and Roots
Potatoes 30,380 31,602 35,101 26,743 33,489 31,461
Cassava 25,174 26,000 19,926 20,103 23,093 23,039
Vegetables
Garlic 339 408 543 536 526 470
Onions 3,333 4,742 4,731 4,594 5,794 3,072
Cabhage 1,271 1,360 1,457 1,623 1,739 1,470
Lettuce 420 558 602 791 987 672
Beets 230 341 701 653 826 551
Carrols 1,209 1,295 1,374 1,393 942 1,24%
Tomatoes 2,664 2,868 2,314 2,422 «,601 2,031
Fruits
Peaches 514 H13 515 536 5006 517
Lemons 1,379 1,453 1,478 1,538 1,785 1,527
Apples 3,201 3,204 3,230 3,122 2,848 3,121
Oranges 25,193 25,182 25,168 24,619 21,662 24,363
Naranjilla

(green orange) 2,200 2,515 2,484 2,921 2,859 2,500
Pears 661 666 656 G60 627 654
Bananas (cooking) 69,749 066,910 (66,166 63,087 64,607 66,104

——— Continued



TABLE 8. (Continued).
— Average
PRODUCT 1980 1981 1082 1983 1984  1080--84
I INDUSTRIAL AGRICULTURE
Oil Seeds
Castor oil plant 65,716 4,341 3117 2,629 2,103 3,781
Peanuts 11,611 10,946 7.479 6,14] 7,109 8,657
African palm 18,025 24 000 26,799 28,538 29,195 25,711
Soyheans 24,943 21,100 21,325 10,053 28,364 21,157
Grain
Dent maize
poultry feed) 166,708 184,729 155,418 145,275 182,830 166,992
Fibers
Raw cotton 19,416 24,086 17,400 10,370 9,940 16,242
II. KXPORTS
Bananas 70,494 63,999 (5,009 59,306 60,646 63,891
C'oeoa heaas 260,878 270,000 277,000 270,000 265,051 270,386
Coffee heans 288,000 320.900 321,877 339,971 344,980 325,146

SOURCE:

Division Ministry of Agriculture and Livestock

Data and Statistics.



TABLE 9. PRODUCTION OF MAJOR ECUADOREAN CROPS, 1980 —- 1984
(mmetric tons.)

PRODUCT

1980

1981

1982

1983

Average
1984 1980 -84

Grains and Cereals

Rice

Flower maize
Wheat

Barley

Peas

Common beans
Broads beans
Lentils

Tubers and Roots

Potatoes
Cassava

Vegetables

Garlic
Onions
Cabbage
Lettuce
Beets
Carrots
Tomatoes

Fruits

Peaches
Lemons
Apples
Oranges
Naranjilla
fgreen orange)
Pears
Bananas
(cooking)

L

480,614
45,266
31,113
24,350

T2
26,275
4,506
437

323,222

raras

220,313

1,904
30,108
24,760

5,740

1,361

0,147
38,147

5,796
17,788
30,899

833,492

7,786
8,808

550,983

414,395
48,625
41,431
26,090

7,440
29,699
5,15
578

391,579
236,789

2,050
42,132
25,365

7,911

2,106
11,118
42,309

6,145
16,262
33,944

025,236

11,489
9,351

761,389

S84,356
54,692
38,538
35,435

7.261
28,5649
5,228

HIRY)

416,417
183,956

2,808
41,669
22,839

7.662

+.388
11,645
36,783

5,905
15,822
34,644

500,607

12,763
8,831

753,528

DOMESTIC CONSUMPTION CROPS

273502
14421
26,914
20 519

4714
20,282
5.277
345

314,011
194,794

2,842
40,670
26,397
10,475

5,182
11.62:4
35,999

3,200
i4,144
36,123

355,164

15,048
7,608

(87,212

437,166 582,007
56,820 49,965
25,172 32,60
24,952 28,083

5,007 6,375

26,055 26,1590
1,708 4,986
242 122

389,665 366,060

239,221 216,811
2,714 2,466
50,705 41,057

31,631 26,108
13,075 8,973
6,831 4,174
8,127 10392
70,619 44,771

3,047 4,810
16,858 16,175
29,437 32,809
271,961 437271

11,673 11,852
6,985 8,317

744,007 699,424

20—

-—— Continued



TABLE 9. (Continued).

1081 1982 Average
PRODUCTS 1980 1983 1984 1980—84

H. INDUSTRIAL AGRICULTURE
Ofl Seeds

Castor oil plant 6,08 3916 2,627 2,188 2,288 3,520
Peanuts 13,6842 12,671 5,510 5,104 5,942 8,571
African palm 198,300 300,000 309,288 354,225 372,443 306,851
Savheans 33,540 33,184 37,419 14,074 47,479 33,141
Grain
Dent moize

(poultry teed) 196,414 232,620 269,287 184996 260,020 230,467
Fibers
Raw cotton 39.806 41,971 25,106 4,151 7,826 23,700

I11. EXPORTS

Bananus 2,269,479 2,009,850 1,998,749 1,642,073 1,677,571 1,919,544
Cocoa heans 01,915 80,450 96,941 45,000 78,404
Coffee beans 69,445 86,085 83,938 81,075 97,062 83,521

SOURCE:  Ministry of Agrienlture and Livestock, Data and Statistics Division.
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TABLE 10. PRODUCTIVITY OF MAJOR ECUADOREAN CRODPS, 1980 ~- 1084,
(kg/ha).

T Percentage
Increase
1982 1983 1984 1980---84 from 1980

PRODUCTS 1980 1981

L. DOMESTIC CONSUMPTION CROPS

Gralns and Cercals

Rice 3,066 3,409 2,918 2 U805 3,143 3,064
Flower maize 765 814 195 734 912 B24 10
Wheat 969 1,114 1,116 15 1,027 1,069
Barley 0928 934 LGl 49-4 813 944
Peas H34 521 ny2 951 582 556
Common beans 546 HEN) M0 550 588 a6b0
Broad beans 580 728 761 700 731 696 26
Lentils 651 627 621 483 542 991

Tubers and Roots

Potatoes 10,639 12,391 11,863 11,742 11,633 11,633 12
Cassava 9,109 9,107 0,231 0,690 9,970 9,411
Yegetables
Garlic 4,784 5,047 5171 5,302 5,160 5,116
Onions 0,033 8,885 #,808 3,053 8.751 10,337
Cabbage 19,481 18,651 15,675 17,332 18,189 17,822
Lettuce 13,669 14,177 12,728 13243 13,247 13,351
Beets 5,017 6,176 7,686 7,046 8,270 7,584 27
Carrols 1,566 4.585 8,457 9,345 8,627 7.460 16
Tomatovs 14,878 14,752 15,895 14,863 15,586 15,228
Fruits
Peaches 11,276 11,981 11,466 5,970 6,022 9,321
L.emons 12,899 11,192 10,698 9,196 0,444 10,591
Apples 9.654 10,594 10,726 11,250 10,326 10,612
Oranges 25,176 20,858 19,895 14,426 12,505 17,948
Naranjilla

(green orange) 3,530 4,578 5,138 5,323 4,083 4,565 35
Pears 13,325 14,041 13,462 11,627 11,140 12,717
Bananas

(cooking) 10,767 11,739 11,388 10,893 11,516 11,186

22—



TABLFE 10. (Continued).
Perceniage
Increase
PRODUCTOS 1980 1981 1682 1983 1984 1980—84 from 1980
If. INDUSTRIAL AGRICULTURE

Ol Seeds
Castor oil plant 905 902 811 870 904 884
Peaniuts 1,176 1,158 737 831 856 990
Alrican

palm 11,901 11,538 11,541 12,412 12,757 11,935 10
Soybeans 1.345 1,573 1,755 1,400 1,674 1,566 19
Grain
Dent maize (poultry

feed) 1,178 1,259 1,733 1,273 1,471 1,380 22
Fihers
Raw cotton 2,050 1,743 1,448 400 787 1,465

111. EXPORTS

Bananas 32,194 31,404 30,607 27,688 27,662 30,002
(‘ocoa bheans 334 298 350 167 290
Coftee beans 241 2068 261 239 282 259

SOURCE: Ministry of Agriculture and Livestock, Data and Statistics Division.



The availability of relatively low-priced  wheat flour byproducts thread, cookies, spa-
ghetti, pastries, ete slowly replaced consump.tion of barley, broad beans. peas, common
beans and soft maize. Vhis compounded with & series of agricultural and marketing difficul-
ties faced by producers of these crops, determined o substantinl decrease in their produe-
tion. Areas planted with barley have decreased by 72 0 and production by 607, whercas
yields bave expanded by more than 40 Feundor is oo defrent producer of harley, and appro
ximately 50 of domestic consumption is supplied by imports.

Production and the amount of land plated o peas, common heans, broad  beans, and
lentils have decrvased; however, yvields have anereased inoadl cases. The country practically
supplies ttselt with legames. Up untit Lot vear, small quantities of lentil were impor ed,
but there has never been an evident shortage of this crop. In the agricullural year 1984
1985, there was o shight surplus of comnon beans (100) metrie tons), which has not yet
heen ahsorved by the domestic market or ¢ ported.

~

7'y, and

-

Potatoes have decreased on all countst plinted area 287 ;. production (32,
vield (5.6 ). Apparentiy, the country is sell- urficient, although domestic markets are grea-
iy influcenced by harvets from  neighboring  countries, namely Colombia and Peru, The-
re are no offictal exports wd imports of pototoes,  but  anintensive  conunercial  troffic
nceurs amony neighboring countries,

similar o potaloes, cassava has deercased i planted area production, and yield, pri-
e ily Becanse until recently the macket was very limited and because furmers lack infor-
mation about improved varieties and technologies,

Production and yicld have increased in fruits such as peaches, apples, oranges, pears,
and bauanas, widonbtediy hecause of technological improvements. The opposite holds true
for naranjilla (green orandges) and lemons, among the most important,

Produciion and vield of heets, carrots, and onions have also increased. There is a
higher production rate of tomatoes as planted areas have  expanded, but yiceld is decrea-
sing. Production, total plonted avew, wid vields of leltuee, cabbage, and garlic have deceli-
ned.

The country is appacrcently self-ssufficient in a variety of fruits and vegetables, and it
is cven able to penerate exportable quantite, of erops such  as tobacco, =trawberrics, me.
lons and green peppers, among others. There are great expectations  regarding the  posst
hility of substantiaily ancreasing these nonceonventional exports.

Important increases have taken place in the national production of milk, meat, and
epps  Production of nnlk has increased by close to 200,000 liters per year; meats have practi-
cally doubled, and eggs have more than tripled in the last 15 years. Nevertheless, the coun-
try does not supply enough milk to meet its present needs and must therefore import to co-
ver domestic demand. Eeuador is practically  self-sufficient in meat for current needs; ho-
wever, meat consamption is below recommendsd nutritional levels, The country has obtained
an exportable surplus in eggs, but in 1983, the poultry population was greatly affected by
climatic conditions, which, in turn, affected this industry. Presently, the situation is beco-
mming more stable.
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3. Raw Materiale

The primary agricultural products used as raw material for agro-industry are soy-
bean, red palm oil, hard maize, sugarcane, and cotton. Production of all of them, except su-
garcane is increasing progressively and considerably Sovhean and African palin crops are
relatively new to the country. From gross nioduetion of 600 metrie tong per year in 1970,
it is estimated that in 1985 soybean production will be over #0,000 metric tons as cultivateq
areas are expanded. Production of about 490,000 metric tons of African Palin fruit are expee-
led for 1986 against 21,000 obtained in 1970, Again due to growth in cultivated area.

Hard maize crops have also expanded, due to an increase in cultivated areas, not to
improved yields. Behavior in this area has a direet relaticn with growth of the domestic
poultry fudustry obtainred in the last 10 years.

Although cultivated areas have decreased, cotton production has increased notabily;
in some years, excess supplies have been ehtained that have nof been absorbed by national
markets nor exported. The country has the capaeity for covering textile requirements for
short-— and medium-t;bor cotten, Long-fiher cotton has to be imported,

Certain circumstances have deereased national Lroduction of sugarcane since 1978, and
production has stabilized at about 3 million n.ctric teus, Irregular climatic  conditions and
the ever-decreasing volumeo of sugarcane exports under the quota system along with low
nalional prices for extended periods of time have produced very low profits.

It is evident that the behavior of raw  material prodects for agro-industry has been
favorable and that these, as weil as cattle products, are munly generated Ly organized pro-
ducers who were able to negotiate with the government for the best prices and public ser-
vices more effectively than producers of the basic agriculture products.

4. Gross Value of the Agricultural Productlon Composition and Changes

Gross value of agricultural production reached 13,000 million sucres in 1984, at 1975
prices, against 12,990 million sucres obtained in 1580 (Table 11), which means that from
1970 to 1984, nalional agricultural production has decreased and its structure has changed.

The grain and cereal group has been losing its relative importance as its participa.
tion declined from 20.5% to 13.4% of the tolal gross value composition from 1970 to 1980,
In 1984, however. it rose to 17.9%., Similarly, tie tuber and reot group decreased from 13%
in 1970 to 6.3% in 1980 and 5.7°¢ in 1984. The fruit group declined even further, from 33%
of the total gross value in 1970 to 18.5% in 1980 and 13.4% in 1984. Beverages also decli-
ned from 20°% in 1970 to 154" in 1980 and 8.8% in 1982. The vegetable group decreased
from 4.6% in 1970 to 1.5% in 1980 but then rose to 3.6% in 1984.

The only cultivated crops that have improved their contribution to total gross value are
oit crops and fibers. The first ones were 2.2° in 1970, 5.7°% in 1980, and 4.8% in 1084. Fi-
bers fluctuated from 0.47% in 1970 t¢ 1.9°. in 1989 and 1% in 1984.

Liveslock's contribution to the total gross value of agriculture and cattle production
went from 46.7% in 1970 to 29.7% in 1980 and 41.5% in 1984.

From 1880 to 1884, the gross value of export products decreased from 32.5% tp 23.5
*» and that of agroindustrial products declined from 45.2% to 19.6%. On the other hand, do-
mestic censurption products increased froin 22.3% to 56.9°% in the same period of time
(Table 12)



TABLE 11. GROSS VALUE OF AGHRICULTURE AND LIVESTOCK PRODUCTION AT

1975 PRICES IN ECUADOR, 1980--1984 (MILLIONS OF CONSTANT

SUCRES).

1980 % 1082 %% 1084 %%
Agricultural Products 12,989 70.3 11,883 55.4 13,023 58.5
Grains and cereals 2,479 134 2,697 12,6 3,976 17.9
Tubers and roots 1,164 6.3 1,413 6.6 1,266 5.7
Vegetahlos 275 1.5 602 2.8 813 3.6
Fruits 3,414 18.5 3,235 15.1 2,084 13.4
0il seeds 1,049 5.7 992 4.6 1,073 4.8
Fibers 356 1.0 199 0.9 212 1.0
Beverages 2,840 15.4 1,803 8.4 1,852 35.7
Other erops 4.4 T47 3.4
Livestock Products 5,472 20.7 0,480 14.6 9,242 41.5

TOTAL AGRICJLTURE
AND LIVESTOCK 18,461 100.0 21,363 100.0 22,265 100.¢

SOURCE: Miaistry of Apgricuiture an Livestock, Data and Statistics Division.
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5. Agrlculiure and Commerelal Balunce of Trade

With the development of the Ecuadorean oil seetor since 1973, deep changes have
been produced in the national economy, and consequently in the level and structure of fo-
reign trade. Basically, agricultural and cattlce exports have been losing their relative im-
portance as total exports: 85 of exports in 1970 were from agriculture and cattle sector,
but only 24.5% m 1980 and 20.2¢. in 1984

The primary agricultural and cattle imports include foods, raw materials and interme-
diate products for agriculture; raw materials and intermediate  products  for agroindustry;
and agricultural production inputs. Agricultural and cattle imports went from 48 of total
imports in 1970 to 155 in 1980 1o 23.5" in 1984, During 1970 1980, food iwaports for di-
rect consumption inereased more than cightfold, and impuorts of foods jor industrial use in-
ereased twelvefold. On the other haud, fmpo ts of raw materials and infermediate products
for agriculture increased nincfold, and targible wssets for agriculture did not even double.
This illustrates the low investment in this seclor,

Food imports for direct consumption and for industry represented 12% of the total
valie of agricultural and catte imports in 1970, This proportion inereased to 26% in 1980
and 29°» in 1984, while raw material imports, intermediate products and agricultural in-
puts dchemicals, fertilizers, ote.) decreased from 17 in (970 to " in 1980, Total value
of agriculture and catlle imports was US $ 121 million in 1970, US & 348 million in
1984, which means that between 1970 and 1080, this value did not increase fourfold,

Agriculture and commercial balance of payments has shown a surplus in the last 15
years, although it decreased from 1980 from  US $ 259.45 million Lo US $ 162.3 million in
1982 and US $ 105.9 million in 1984,

E. STRUCTURE AND FUNCTIONS OF AGRICULTURE AND LIVESTOCK PUBLIC
SECTOR

1. Conformation of the Sector

The agriculturs and livestock public sector is constitued hy the Ministry of Agricultu-
re and Livestock MAG), as well as otlier related public agencies. MAG is charged with for-
mulating, directing, and implementing (a) investigation policies; (b) production and trade
of agricultural and livestock products; (¢) agrarian reform and  colonization, (¢ irrigation;
{er rural development, and () rational use of rencewable natural resources. Its goals are to
increase production and productivity of agriculture, livestoek, and forestry; generate em-
ployment opportunities, and contribute te the income redistribution policy for the Ecuado-
rean population.

The agricultural and livestock institutions in the public sector of Ecuador, according
to the nature of their objectives, could be clnssified as follows:

a. Munagement of Renewable Natural Resources

Division of Agrarian Regionalization: Branch of the General Board for Plan-
ning, MAG, responsible for inventory and evaluation of renewable natural re-
sources and agrarian regionalization of the country,

— National Department of Soil Conservation: Branch of the National Agricultu-



TABLE 12. GROSS VALUE OF EXPORT, DOMESTIC CONSUMPTION, AND AGRO-
INDUSTRIAL PRODUCTS IN ECUADOR, 19801984 (IN CURRENT

SUCRES).
1980 %% 1982 oo 1984 %
Export Products 1/ 4,230 32,5 2,872 24.2 3,057 23.3
Domestic Consumption
Producls 2/ 2,892 22.3 2,408 20.3 7,408 56.9
Agroindustrial Products 5,868 45.2 6,602 55.6 2,657 16.6
TOTAL 12,9090 100.0 11,882 100.0 13,022 100.0

1/ Banana, coffee, cocoa, abaca.
2/ Dent maize, royal palin, African palm, soybean, sugarcane, other use cane, tobacco.
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ral Board of MAG, responsible for encouraging the rational use of fertilizers
and soil couservation practices.

—- Feuadorean Institute of Hydraulic Resources (INERHI: Department  within
the MAG, responsible for the administration of irrigation resource use in the
country.

- Feuadorean Institate of Colonization and  Agrarian Reform (IERAC):  Office
within the MAG, responsible for the organization and execution of the coloni-
zation and agrarian reford processes.

- National Inzshitute of  Colounization of the  Feuadorean  Amazon Region (IN-
CRAE): Department within the  MAG, vesponsible  for planning,  coordinating,
and executing colonization progians in the Amazon region.

-~ Other offices include: Rehabibtation Center of Manabi (CRM): the  Feonomic
Development Connmission for Guavas River Basin (CEDBEGE); The Center for
Feonomic Reconversion for Azuay, Canar, and Morona Santiago (CREA): and
Kegional Proyram for the development of the Southern part of Feuador (PRE-
DESURY  The offices develop and manage irvigation  and drainage  projects,
which in some ciees have multiple porpuses.

b, Agricultural and Livestock Research

-+ National Institute of - Agricultural and Livestock Rescarch (INIAP): Office wi-

thin the MAC, vesponsible for  determining  and executing  agricultural  and
livestock vesearch policy in the  couniry.
Senools of Agricuiture and Livestock of aniversities and national polytechnie
mstitutes: These schools also perform rescarch, although according {o the or-
ganization of public administration in Ecuador, they are not part of the public
sector for agriculture and livestock, whose ruling organism is MAG, but are ad-
ministered by the Ministries of Edueation. Culture, and Sports.

¢. Agriculture and Livestock  Extension, Plant Health, and Veterinarians

- Ministry of Apriculture and Livestock: MAG has (1) national programs for this
purpose, organized by crop or by specialized areas (rice, hanana, coffee, co-
coa, coltou, plant health, agricultural engineering); (2) central specialized offi-
ces (National Boards of Apriculture, Livestock, Rtural Development,  Institute
of Farmer Training); and €3y technieal delegations in each one of the provin
ces.

Other offices include CREA, PREDESUR, CRM, TERAC, INERI, CEDEGE.
These offices are geared toward  technolopy diffusion.

d. Production, Distribution, and Trade of Inputs

—  Heuadorean Fertilizers (FERTISA): Quasi public company. with actions defi-
ned by the public sector. It produces and  formulates simple  compound  and
complete fertilizers.


http:l.ive't.tk

—— State Fertilizer Office (EMADE,. Branch of MAG. produces some types of or-
ganic fertilizers.

— Certified Seed Enterprise (EMSEMILLAS): Quasi public company, with actions
defined by the public sector. 1t multiplies and trades  cortified seed of  some
basic products, including rice, maize, wheat, and putatous,

== National Devartment of Sceds Branch of MAG responsible Tor seed multipli-
cation and ceruneation. it mspects seeds produced by EMSEMILLAS and pri-
vate farmers

----- INFAP: Produces hasie and registered seeds delivered specially to EMSEMI-
LLAS and orpnized farmers as well as individuals,

- Nalional Enterprise ol Semen (ENDES): Produces and trades mproved semen
for hovine cattle.

— MAG, INJAP, CREA. Provide amproved breeding stock of  hovines, ovines,
poreines. guinea pigs. and  rabbits al promotion prices

e Agriculture and Livestock Product Trade

The Subseeretary Office of Trade: Branch of MAG responsible for trade po-
ticy definition of agriculture and  live-stock products nationwide,
National Office of Storage and Trade for Agriculture and Livestock, and Agro-
industrial Products (ENACY: Offree within the MAG, responsible for market re-
gelation for basic agriculture produtes through buying and selling, in order to

stabilize prices.

- National Programs of MAG: Oftices responsible Tor cepulation of  trade proce-
sses of some agricultural products, including rice, maize, seyvbean, cotton, whe-
at, hatley, colfee, cocoa, and banuana.

f. Agricultural and  Livestoek  Insuranee and Credit

National Development Bank (BNF): Institution within the MAG, responsible
for agricultuval credit loans

—~- National  Cowmpany ol Apricultural and Livestoek Insurance (CONASA): Qua-
siopublic company with actions defined by the public sector, It provides agri-
cultural msurance for a group of hasic crops, livestock and foresiry.

g Other Nonspecified Areas

There are other quasi public companies  dedicated to certain activities, including milk
processing (PROLACEN. PROLAHUAN, COMPROLACSAY,  livestock slaughter (CAFRILO-
SA), meat prodaet elaboration (PROCARMOS), tea processing (Tl ZULAY), wood proce-
ssing (Cayapas Foredry Industry), and eitrus processing (CITRICOS BOLIVAR),
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2. General Organization of the Ministry of Agrieulture and Livestock

Since its inception on August 10, 1984 MAG was determined to be an essential insh-
tution in the rearganization of the country. As a leading institution, it 1s totally responsihble
for the development and growth of the county’s agricubture and livestock sector. A recent
move toward decentratized elmmistration will in time provids efficient  services and per-
formumice of new ctions wlich are to be its role.



CHAPTER 1HI
ANALYSIS OF THE PRESENT STATUS OF REE
A, RESEARCH

1. Histery and Current State of the Public Sector

Agricultural and livestoek rescarch officially began in 1942 with an agreement bet-
ween the Governments of Ecuador and the United States, which created the Agricultural
Station of Ecuador Tn 1943 the first experimental center was founded with the help of the
Developnient Corporation of Feuador on the Pichilingue farm in Los Rios Province.

The National Institute of  Agricullural and Livestock Research (INIAP) was created
in July, 1959 and began operations in Octoher, 1961 in what is now the Santa Catalina ex-
periment station seuth of Quito. In 1963 INIAP established & new  experiment station in
the Rio Portoviejo valley in Manabi. In the same vear, the Pichilingue experiment  center,
the wheat researeh program (part of the National Wheat Commission) and the African palm
program tin the Ministry of Development) were transferred to INIAD,

Thus were established the first four INIAD" experiment stations  covering the high-
lands, the dry and wet areas, and the coast,

The Boliche experiment station were founded in 1972, and INIAP created the Aus-
tral experiment center in 1874 at Chuquipata, Canar Provinee. In 1978, the Napo experi-
ment station in Oriental Provinee was founded and in 1981 the Payamino I’rojet was anne-
xeds giving it the current name Napo —Payamino experiment station.

Once the national system of agricultural and livestock reseach was consolidated thro-
ugh INIAP, the system was expanded to include the model farms of MAG such as Tum-
baco, Pillaro, Napsiche, La Margarita, La Molestina, and Laguacoto, as well as other farms
such as Misalwalli, Falora, and Bl Almendral. All of this complex forms part of the sys-
tem that INTAP uses to carry out rescarch and seed activities. All the stations and farms
are Jocated 10 cover a wide range of existing eenlogical conditions (IMigure 1V which facili-
tates transfer of results of research through  a broad geographical area.

Other public and privale institulions have heen developing research activities in agri-
culture and livestock matters for some time. For the last 30 years, several national and in-
ternational private agencies have developed  ertain specific research  activities, and such
activities have been inereased lately since some  companies now  working in the country
necd cuch research to reach their goals.

2. Deseription of Major Programs

INIAP maintains several rescarch programs distributed in seven stations and six ex-
perimental model farms throughout the country. The most important criteria used Dby the
institute for determining the level of work within each area include:

Domestie staples
Traditional exports
Import substitutions
Non-traditional exports
Agroindustry
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INIAP has prioritized its research activities, considering first those products essential
as domestic food staples (wheat, rice, maize, potatoes, milk, harley, ete) and those for tra-
ditional exports cocon, coffee). Other products are being incorporated according to needs
and as a result of INIAP's growth; these include soybeans, African palm, vetetables, lepgu-
mes, and fruits.

3. Work Strategies

INIAD'S main objective is 1o develop and adapt the necessary technology for increa-
sing production and productivity on agriculture and livestock, considering farmers’ agrono-
mic and socloeconomie conditions with the poal of fiereasing their income and  well-being.
Three levels of research awetivities were considered by INIAP for reaching this objective:
experimental station, regional, and production.

a4, Experiment Station Rescarch

Genetic improvement: Development  of new cultivars with wide adaptation, impro-
ved yields and carly maturity and with higher resistance or tolerance to pests and
diseases, as well as a high degree of quality demanded by customers,

Cultural improvement: Research on improved methods of seeding, tillage, fertili-
zation, ctop rotations, harvesting and  producing, produect benefit, and others.
Integrated pest management: Research on more efficient methods of fighting pests
and diseases in the principal crops.

Livestock research: Development of  management practices, breeding and nutrition
for various species.

b Regional Research

Regional rescarch is performed in differem agroctimatic regions in cach cexperimen!
station. Various aspects ot yield and stability  of experimental cultivars as well as the validi-
ty of those new cultural practices and integrated pest nanagement  recommendations deve-
loped at the experiment station level, Farmers' participation at this stage is minimal, since
it is very high level researen and naturally very risky.

. Production Research

Production research was initiated on arcas that have a high concentration of small
farmers with limited  reseurces. INIADP ereatted another level of investigation since 1977,
in which validatior trials, at the farm level. are made with technelogy developed by the
Institute on expernment stations and regional  test fields. This strategy is considered valid
for small, mud-ssize, and large producers. 1 s considered o vahidation and feedback pro-
cess that wonld permat adjustments or changes in the teehnology  generated according to
the experience of farmers, who in theory actively participale in the process.
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Figere 1. RESEARCH FACILITY LOCATIONS BY TYPE AND SPECIAL PRODUCTION PRCGRAM iQOCATIONS OF INIAP
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4. Work Plans

INIAP develops its activities maindv in the Sierra and Coastal regions hut is also in-
terested in integrating certain research programs in the Amazon.

Apart from the fact that research activities are assigned to program and  service de-
partments, in practiee o maiddiseiplinary approach is used in planing, implementation, and
evaluation Fach head of o program tenerally o plant breedery works with various specia-
tists ine severyd branches agronomy. soils and fertilizers, crop protection, hiometries, and
50000 to coordirate cach proposed activity

Each wwriealtural programs fullows a basie work puan. Gererally, work  bhegins  with
plant breeding introduction and ~election and selechion of  matersls and  continues
with crossing, selecting and regicenal adaptation tmals. This work is followed on agronomic
practices sl preparation plant density and sowing distance. cultwral work. along  with
crop protection practices pathology entomolopy, weed control, fertilizers and soil amenid-
ments The principal ehjective s to seleet improved varietics or fines with superior charac.
teristies for commreensl release to the public along with technical recommendations.

For certain produdcis, such as riee, sovben, maize, cereals, and some pastures, INIAP
provides basic seed to the Quasi-public Seed Company (EMSy for multiplication.  ‘The Na-
tonal Seed Program (PNS) Supervises this precess. Pnfortunately, the volume of seed hand-
ted s quite Jow, which reflects serious problems in the system.

For potatoes which are perishable and  perennial crops, BKMS is not needed for multi-
plication, and distetbation is handled by other entities,  such as national  programs  (PNs)
and through mdividual farmers. In the case of  the livestork programs of INIAP (dairy cat.
te, dual -purpose cattle and swine). the research is confined mainly to management  areas
tproductien svstems), nutrition, health, and animal breeding. Genetie improvement fer lives-
tock s minimal, for example in the case of swine it is confined to the distribution of bree-
ding; stock. A project for dual-purpose cattle 1 the coust s trying to crosshreed (5/8 Hols-
tein o8 Brabmany aonew race, which implies selection of parental genetic material. No
animal genetic improvement program has been implemented for dairy cattle in the Sierra.

The livestock program formally provides hreeding stock for reproduction or fattening
in both the swime and cattle programs in the  several stations involved in this activity., Deli-
very is made divectly to swine producers o wader contract 1o public and private institu-
ttons,

On some stations, INIAP curtently provides soit. chemicn) and leal samble analyses;
analysis of some causes of plant discase, identification of harmful insects, analysis of feed
ot forage quality: and analysis of toxic residuces and blood, It has some capacity for trai-
ning technierans and farmers, which is offered sporadically. A Department of  Communica-
tion and Public Relations publishies the vesalts of research support departments,

5. Interinstitutional  Linkages

INTAP collahorates with several Internationa) Agricultural  Research Centers:  CIM-
MYT, CIP, CIAT, ICRISAT 1CARDA. IBPGR. and ofhers, Currently, there is a very strong
link with CIMMYT through its permanent mission in Quito, Significant cooperative projects
habe been developed over the tast decade with CIP, CIAT, and IPGR. Linkages with other
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centers that are more distant are minimal. There are also 28 existing agreements with na-
tional institutions such s producer associations, universities, and private enterprises.

6. Budget and Staff

As part of the agriculture and livestock  sector, in charge of scientific research, INIAP
is part of the Ministry of Agricuiture and Livestock, s principal funding  comes from a
special badget approved by the Legislative Commission on Finance and Banking and from
the National budget, Additional funds aure obtained from seed  sales and  other  services,
which in 1985 represented 1270 of INTAD'S budget.

For the period 1981 1985, INEAP'S buddget averaged 88 of the total budget for
the agriculture and Divestock sector Table 133, Beeause this is insufficent INIAP  has ob-
tained some loans and contributions from national and mternational organizations.

In 1985, 88+ of the budget was used for personnel expenses and 12 for operational
cexpenses and capital improvements (Table Bh. Until 1985, a high percentage of the budget
was used for wage labor and other costs from collective contracte, sigued hy the [nstitu-
tionn with FENOINIAP (National Federation of Workers from INIADP) which has 677 wor-
Kers. Stnee March, 1986, INIAP has had no permanent faborers, and field work is done by
aosmall group of contract labor. INTAD officials made this decision hecause in recent years,
labor demands were so high that the budget was unbalaneed and dificuit to maintain

INIAP has o team of techniead professionals and  adminisaators. Of the 664 emplo-
yvees ur February, 1986, 520 were technical perconnet and 48" had administrative fune-
tions (Tabie LI Among the professionals working for INIAP, there are  agronomists, ani-
mal scientists, veterinarians,  economists, ehenists, and others (Table 15); 30 of them ha-
ve postgraduate deprees (P, and M.Sey Table 16).

The inability fo retain higi-quadity professionals, especially those with postgraduate
degrees. has produced permanent instability i INIAP. A Jarge nwenber of former technical
personnel gt INIAT are now working abroad, i national private businesses, or at universi-
tics within the country,

INTAD gves speciol attention to the training of its technical  personnel. There is a
plan for traintnyt two professionals at the Pho DL tevel and 50 at the M. Sc. level for the pe-
viod 1985 1990 funded by PROTECA (Table 7).

7. Impact of INIADP

INIAP has had some successes i s research prosram: has delivered more than 100
improved varicties of some species along with  technical recommendations for cultivation. It
also has available some fwnilies or lines as raw material for the development of new -
proved crops for future use. In the livestock  sector, INIAD has accumulated information on
management of dairy cattle, dual purpose cattle and swine. At present, INIAP delivers
brecding stock of swine, cattle, guinea pigs and rabbits.

According o INIAP data; the prospeets of improving  vield performance in many
crops are good (Table 18y, With certain exceptions, however, these resulls have not had the
expected impact o the sector. Even with incomploe data, there are only a few crops where
better performance has been obtained by unit area (See Table 18). If these data are accep-
ted, recognizing data limitations, the impact of INIAP has been limited, especially in pro-
duets for domestic use,
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TABLE 14. COMPARATIVE BUDGETS F

SECTOR, 108]—1985.

OR THE AGRICULTURE AND LIVESTOCK

Item * 1985

General budget 144,151,888

Apgriculture and
livestock
sector budgel 5,822.012

MAG budget 2,206,133

Special agernicies 3,615,879

INIAP bug-t 529,891

B * 1984 1983 1982 1981
= = ——o (thousands of sucres) oo
107'750.000 75'800.000 64,770,000 55,800,000
4,707,396 5,202,931 4,448,144 3,941,728
1,384,634 1,616,825 1,418,109 1,285,388
3,322,762 3,676,106 3,030,035 2,656,340
540,137 282,964 324,059 347,328

PERCENTAGE OF TIE AGRICULTURE AND LIVESTOCK SECTOR'S BUDGET

Agriculture and
livestock sector 4.0

MAG, agriculture

and livestoek sector 37.9
Special agencies 62.1
INIAP 9.1

404

20.4
70.8

11.5

7.0 6.9 7.1
30.5 31.9 32.6
69.5 68.1 67.4

7.2 7.3 8.8

SOURCE: Official Registry

*  Asking budget.



TABLE 14, PERSONNEL AND BUDGET OF INIAP, 1985.

PERSONNEL BUDGET
Operational o -
Current Snd Capital
Item  Administrative Technical Total Expenses Expenses Total
——m - (number) ———— e~ (BUCTES) -
RESEARCH 318 345 663 804,144,051 110,350,019 914,494,070
INIAP (%) 48 52 100 88 12 , 100

NOTE: The detail of personnel does not consider workers who departed (677) or
vacancies (22} that existed December 31, 1985.

The detailed budget includes S 220,000,000 paid to 628 workers who were
fired in December 1985.
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TABLE 15. HUMAN RESOUF CES AT INIAP, 1685, 1/

AGRONOMY VETERINARY SOCIAL SCIENCES, OTHERB ADMINISTRATION AND SUPPORT STRVICES
Fesarch
Law/  Gen
Sution PD MSc AE St Ay MSc MV DMV AL MSc Econ AF Chem Jour Stwr MSc AE Econ Arch  Srv Laborers Tonl
..... e (number; — ——
Cantral
Administ’ o 1 2 4 4 4 1 1 1 7 5 56 86
S Cstaline 2 1B 50 12 3 6 1 3 1 3 3 11 1 N 205
Pchilingus 1 10 15 4 15 1 1 2 1 50 'z
Boliche 13 18 1 6 3 1 2 1 1 1 1 69 45 6
Portoviejo 6 2 1 5 2 1 R 1 1 1 38 n
Smto Domingo 5 5 1 9 1 1 2 p) 49
Nepo Payemino 7 2 5 1 S 24
Chuquipsta 6 2 1 8 17
TOTAL 4 48 122 21 19 1 12 1 5 5 1 10 4 4 8 6 7 9 313 45 727

ELABORATION: CCT Dept INIAP

SOURCE: Psrsonnel Dept. INIAP

1/ AE = Agricutturel Engineer; Stat = Staritician; Agr. = agricuttural Technician; MV = Medical Vewrinarisn; DVM = Doctor of Vewrinary Madicine;
Eccn. = Economist Chem =Chemist; Joun = Journalist; Arch, = Architect; Law. = Lewyer.



TABLE 16. TRAINING LEVEL OF THE TECHNICAL PERSCNNEL OF INIAP,
FEBRUARY 1986. 1/

Research
Station Ph.D. M.Sc. AE AS DVM Econ. Chem Other Total
Central

Administration 1 8§ 5 1 10 23
Santa Catalina 2 15 53 2 6 3 1 82
Boliche 15 21 3 1 1 41
Pichilingue 1 12 16 1 1 31
Portovieje 8 21 2 1 1 33
Santo Domingo 6 7 13
Chuquipata 1 6 7
Napo Payvamino 1 7 8
TOTAL 4 64 136 5 9 2 4 14 238

ELABORATION: CCT. INIAP.
SOURCE: Personnel Dept. INIAP.

1/ AE = Agricultural Engineer; AS = Animal Scientist; DVM = Doctor of Veterinary
Medicine: Ecno = Economist.
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INIAP's effort in professional training represent a very strong investment in the
agricultural and hvestock potentia! for the country. Unfortunately, INIAP has not yet he-
nefited from this mvestment due to the constant departure  of trained  professionals. On
the other hand, since 1962 INTAP has offered o good  number of courses (3i0) and  field
days (270) with the purpese of tr esferring techmological information to different  levels
ol interested people Lnpact of all these offorts has been  dituted  due to various  factors.
INIAE has had relatively pood suceeas i the produchion and distribution of seeds, propo-
patton of materiads, breeding stoek. ete These activities although an important part of a
development stratepy, canne! he considered s tescarch Tper se'

A evaluations of INTAP'S program have been internal without contributions  {rom
mdigenous and external povate and public enlines working with aprieulture and  livestoek
activites. s worth pointing out that any evaluation is worthwhile only whien a system of
rewarding productivity exists

o EXTENSION
1. History

Technology transfer and  technieal assistance in agriculture and iivestock, have heen
and continue to be one of the maim obhligationss of the national governmernt, through {he
agencies of the Minstry of Agriculture and Livestock. Sinee apriculture and  livestock pro-
duction is so mmportant, the national povernmient has offered many  kinds of assistance for
improving production and inereasing productivits A briet chranolopy of the evolution of
agricultural extension or technolopy transfer follows:

01T Very nisimal assistance programs o farmers were carried out by technicians
belonging to the Mimistry of Development and Jater Public Instruetion,

1935 The Ministry of Social Affirs, Aprienlure and Commerce estahlished agencies
for agricultural  serviees imosome cities,

1938 The Ministry of  Agriculture, Commeree, Industries and  Mines added  techni-
cal personnel, placing them in ol provinees.

I AlL inherent functions of the agriculture and livestock  seetor beeame part of
the Minstry of FEconomy through the Technieal Agricultural Board.

The Instite of Production Development was created o direel plans for inerea-
sing: production by the establishment of 22 projects. One them was the use of
paria-professionais - widely  disperssed throughout the country (Servicio Ambu-
lante Rural).,

Al of this period 15 characterized as being o set of service oriented activitjos without
giving any attention to the education of producers.

1952 An agricultural extension  division was established, through a bilateral agree-
ment between the Government of - Feuador and the United States, with assistan-
ce from the Cooperative InterAmeriean Serviee of Agriculture (SCIA)Y.

106, Agricultural extension services  were established, with the Alinistry of Deve-
lopment and the  Cooperative InterAmerican Services  of Agriculture sharing
responsibilitics. To hackstop the extension agenls they formed departments of
specialists, techical  communication and  administration. The  establishment  of
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TABLE 17. SUMMARY OF THE AGRICULTURAIL PUBLIC SECTOR PERSONNEL
WHO ARE RECEIVING ADVANCED TRAINING, 1985 . 1990,

PhD, M Se

SUPPORT SUPPORT
NUMBER PLACE SOURCE, NUMBER  PLACE SOURCE

I USA AlD 2 ISA AlD

1 USA Swiss Gov. ki Puerto Rico AlID

1 Costa Rica i
12 USA PROTECA
I México PROTECA
2 Costa Rica PROTECA
2 Holland PROTECA
‘ Brazil PROTECA

TOTAL 2 30

SOURCE AND ELABORATION: CCP, INIAP.
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TABLE 18: FXPERIMENTAL AND NATIONAL PRODUCTIVITY LEVELS AS

ESTIMATED BY INIAP AND CGIAR 17

EXPERIMENTAL NATIONAL

Crop INIADP CGIAR INIAP

AVERAGE
CGIAR

R -+ Ametric fons/ha2/)

Wheat 4.1 27 0.45
Barley 4.8 5.2 0.69
Maize 4.9 4.5 0.71
Dent maize 4.9 5.9 1.10
ice 7.3 7.3 1.30
Sovhean 2.7 2.7 1.10
Sesame 1.4 1.4 0.87
Peanut 3.6 36 0.82
leans 2.3 0.46
Cocoa 1.4 1.1 0.30
Cotton 2.5 2.5 0.70
Coffee 2.7 2.3 0.40
Potatoes 27.3 3.0 9.50
Atrican palm 6.0 3.0 1.10

17 Consultative Group for Internationad Agricultural Research.
27 Average vields of recommended varieties

SOURCE: INIAP and International Statistics  Institute Potts 1L.C. Dee. 1,
1975, Seed Program for Industrial Development in Ecuador,

A Rep under AID-C-1219. Mississippt State Univ, Mississippi.

0.86
0.68
0.59
0.91
1.00
1.09
0.64
0.86

0.27
0.81
0.23

1.50



ral technology from service activities to educational programs. This change in
the technical assistance system led officials to prepare tochnical personnel in
the use of this new philosophy and methodology.

Without forgetting the development and  production of agriculture and  livestock, es-
pecially for export and domestic products, agricultural extension itroduced  home  econo-
mi¢ and youth programs. The wmethodologics 1n plemented by agrivultural extension had a po-
sitive impact and led 1o the establishment of estensien programs  for banana, riee, coffee,
cocoa, wheat, sheep, and others

The Umted States help ended and sl agencies became part ot the Ministry of De-
velopment, which later wus transtormed into the Ministry of Apricalture and

the wyoictorwan entension serviee drastically changed the transfer of agricultu-

Livestock.

1068 The Minstry of Agriculture and  Livestock decided 1o coneentrate all its  bro-
prims within one office, establishing the General Board of  Agriculture and Li-
vestock Extension.

HW73: The Andean Mission of Ecuador was joined to the Office of Agricultural Ex-
tenston, establishing the Rural Development Office which absorbed  agricultu-
ral extension,

With this new model. technology  transter was effected on a small scale, direeted to
small farmers organized in cooperatives, communes  and other types of associations.  Far-
mers who were not organized, especially small and mid-size farmers, were offered  techni-
cal assistance and programs from the Ministry of Agriculture.

1985: The Ministry of Agriculture and Livestock issued o resolution establishing

the current structure,

2. Present Status of *‘he Public Sector
a.  Institutfons,

Based on current laws, all publie sector agricultural and livestock activities are the
responsibility of the MAG and associated public sector entities.

L. Description of  Princlpal Programs.
1) Provineial Offfees

The provincial offices alony with the national programs form the basis for technology
transfer since they have the technieal personpel. The main objective of the provincial offi-
ces 18 to inerease the production and productivity of agriculture and  hvestock through a
well-programmed technical assistance program.  Elaboration of work programs is made an-
nually by establishing activities and goals according to their importance for specifie crops
or hivestock production in specific provinces.

Because there are no short - or long - programs, it is difficult to evaluate project
progress and many times actvities are repetitive, year after year. In adddion farmers have
ne participation in programming.
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Farmers are the persons who benfit from all programs, whether small, medium-sized
or large-scale farmers whether s individuals and as they are organized in communes, coo-
peratives, associations, ete.

Theoretically, the work methodology heing used is based on that  established by agri-
cultural extension, which 15 methad demonstrations and results, field days, short courses,
seminars, and published moterials sueh as newstetters. Some technicians  offor  assistance
in one specific program or crop, and others provide peneral assistanee,

Coordhnation with research and  education is limited. Cluser relationships exist when
research s done in provinees where there 15 an experunent station.

2) ‘Fechnleal Offices

Techmedl offices t the Sierra, Amazon. and Coastal regions, as well as the Galapa.
Ros. execule polictes, plans, programs, and projects for increasing regional production and
productivity. Fhey also collaborate with provineial offices and national hoards n exeeming
plans for agricultural and hvestock development, promoting the orpganization of producer’s
associations, and trataing technieal persaonnel  throupgh  courses, seminars.  field days, and
other methods of techuology transfer,

AU this devel, coordination between researeh and extension 1s significant, but coordi-
nation with education is himited.

3 National Programs

Five nationa! programs are part of the Coastal Subseeretariat: National Cotton and 0l
Seeds Crograny, National Rice and Hiee Mills Program: Nutional Banana Program; National
Coron Program, and National Coffee Program. The Animal Healt and Apgricultural Mechanizi-
tion Programs, the Farmer Traming Institute. and the National Forestry Office are directed
by the central admmistration,

Bencficiaries of these programs are mainly small and  mid-sized farmers, especially
those organized in cooperasives, comnmnes, and associations,

Work methodology is based on that defined by agricultural extension, primarily de-
moncstrations, field days, and short courses.

Coordiradon between research and education is timited, although some programs main-
tain agrecments with INIAP for certain research,

4 Related Agencles tn MAG, Technology Transfer Responsibility

Within the functional organie structure of the Ministry, there exist appointed entities,
created with the purpose of developing o region or zone of the country.

51 Other Institutions from the Public Soetor, Wich Participate in
Agriculture and Livestocs. Technology ‘Transfer

Two institutions from the public seclor have assistance programs for the rural sector

withoul being part of the Ministry. They are the Integrated Rural Development Subsecreta
ry and FODERUMA.



Che Integrated Rural Development Subsceretary s in charge of organizing, maintai-
ning, and directing projects of Integrated Rural Development (IRD) mainly in areas where
the population has few economic resouces but do have the potential for chunging their sta-
tus.

This subsecretary coordimates with pournment and loeal  instiutions to obtain  their
participation from project elaboration to execunion and evaluation as well as required eco-
nomic and technical help Sone projects lave internationl tundme such as trom the World
bank, Interamerican Development Bank, AL, ere

FODERUMNA 15 past of the Centiad Bande of Leuador, and s main vhjective 15 to provi-
de Inans to the rwal puor Phese loan, are deliered by Tewally estaublished vurad organiza

tions for speeitie development proyedct
3. Present Status of the Private Seetor in Agriviltural Extension

Various privale organizations are i the proceas ol esistance and technology transfer
for several conmmunities. some ot them worl o waith avrculture and  livestock, The  follo
wing organizations are ncluded

Eeuadorean Center or Agricntoral Seeviees 1CESA .

Andean Center of Popular Action (CAAP)

Rural Tratming and Education Center of Aziay (CECUA),

Fevadorean Loan Fund (ECLOF)

Regtonal Cooperative of Agneultural and Livestock Services (COORSA).
Feaadorean Fund for Popular Progress (IFEPP).

United  Brethren Foundatne ot Eeuador (FBUY.

National 1 F Foundation.

International Plan.

Short-Cvele Producer A oviation CAPROCICO)

The private scetor entities were created o accomplish specific objectives for helping
the rural sector Moast of the tie these serviees are provincial or regional in area, and in
very few cases wssist oo the pational tevel.

Feononne support i ogeneral comes e mternational grants  and assistance. These
acivities are sally tocused on producnior unpeovement and  coordinated through natio-
nal mstitutions. Sowetimes these aclivitios otfer eredit to farmers in support of their pro.
jects.

C. AGRICULTURAL EDUCATION
1. Technleal Fducation in Agriculture: High School Level
a Historical Background and Review of the Current Status

The first apricultural high school was established in Ambato in 1903, Its name was the
Fifth Agricaltural Normal School In 1927, Silesian priests founded a school in Cuenca for
traming youny men from the Amacon regon in collaboration with the plan for Loja, Azuay,
and Canar led by the Interamerican Cooperative Service of Agriculture. These edu ational
centers granted a diploma with the ttle of Agricultural Praetitioner.
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The Agricultural Training Center was created in Otavalo in 1954 for farmers' children.
It provided 2 years of traming without conferring a title, Other such centers were  created
later. MAG administered these tralmng centers,  practical schools  and high schools. Tea-
ching was divided into theory and practice i the field.

At the same e, the Mimistry of Education, through the rural normad schools tanght
agriculture. By 1957, some high sehools were created m KL Angel, Patate, and Chimbo. In
1971, the Ministry of Apnieulture transferred  the adnimstration of all schouls to the Minis-
try of Educatic...

9. Institutions

There were 195 schools of  aarculiure and Iy estock B8 Fable 191 o wineh 8y
were government schools MY nussion schoo < ami | prevote. The iest group is funded hy
the government The second proups s tanded by the government and the chureh, Types of
~chools include:

Technteal high sehionls agriculture wnd hivestoch with diversifield eyele (10749,

Agriculture and hivesteck high schools,  with diversificld eyele and basic cyele (G340).

High sehools, with basie eyele (3 years), agoreulture and hoestock diversified eyele (3

vears) and other tields 27y

Sowe technmeal hugh sehools agneuitute and hivestock have been rased to the cate-
pory of superior techniesl istituie,

b Academic Structure

The basic eyele 1w genetal for all high school studets. [1s pertod is 3 years (Appen-
dix 3y The diversified eyele 1, protessionadlyorented at the techoieal or intermediate Je-
vel. Its pertod as also 5 vewrs. AU the end of the diversified evele, students receive a title
of “Rachelor™ o agrculture, hivestoers, forestiv, mechanzation, farn nmagement, and agri-
cubture mdustries The title of “Bachelor Agriculture and Livestoek™ would et the stu-
dent begin working or continue studving at the university level,

At the high schooi fevel, there as also a0 techneal education post hugh school, 1ts ob-
jective s to provide Bachelors o agrnculture and hivestock with 2 years of intensive study
mospectfic production areas, such as fran and  farm nmattagement

d) Students

The number of students enrolled in the agreultural sehools has mereased from 2434
YT to 2RY05 i 108D and Lo an estinated 25,000 1m0 1985, However, educalion statistics
mdtcate that students enrolled i agricoltural schools constitute only 6 of total high school
students and that 2 e matviculated i technen) cducation, whieh includes idustry, com.
meree, and - other telds The annual cost ot cach atudem eprolled - agricultural teehni-
eal education for 1979 was 5 23,000 (iucres)

During the pertod 1975 1984, 11.205 students pradusted trom apricaltural  schools,
Consideting that durinyg this period an average ol 90 schools  were functioning, an  estima-
ted 12 students have graduated front each sehoo) during the sehool year, a low figure which
results ina high cost per praduate 5 96,0005 1 1979,
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TABLE 19. AGRICULTULAL TECHNICAL SCIIOOLS, 1985.

Relation Relation

Fype Schools  Students ‘Teachers  Stud./Schools  Stud./Teacher
oo e em (RIUMbBET) B

Agriculture 156 7446 1800 1.7 4.1
Forestry 4 90 26 225 s
Agr. mechanics 7 264 65 31.7 e
Farm. management 8 310 55 38.7 5.4
Agroindustry 16 685 142 42.8 4.8
Others 4 182 32 45.5 5.7
TOTAL 1495 8977 2120 46.0 4.2

SOURCE: Table 4 — DIE
MEC - DET — PROMEET
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e) Faeulty

Agricultural sehool teachers are pregaced an the arcas of  general culture, seientifie
education, and professional orentation, The subjeets of peneral culture are  handled hy
high sehool graduates e bananities oo 4, Pachelor degrees (1374, and Doctors of Fduca-
ton (6% ) The subjects for Loeeenfie and professional stadies are taught by agriculture high
schoal praduates 300 4 g Asrunonnes o) boovetenmienas 2 ) and other professionals
movarieus techoeal frelds oy,

{1 Study Plans

Shady plans for the diserafield aoreultn, ) cvele michide wuch subjets as ceneral
culture. sceatifie and peofesiond steles with a total of 40 hours per week each of the three
coutnnen of the diverditiehd eyole Stuay prograis establish 507 for theoretical aspects and
SUTor practiee Fach coutue hans an averape of 16 subjects.

i Teaching Method
b I

Teaching coabpect oo the amount of clssroom hours available for each subject. Lec-
tres are the med cotmmon method for triaching. Few  schools  possess  audiovisual equip-
tment and Bbrarivs o help the teaclimo process Laboratory or field experience is limited
to observation or very sl short term studiey,

hy Budget

Ehe il D e Ser aren it Y s 100 of the total budget assigned for na-
tional vducation at the the ek <chool level

Ioas catimated that o1 ol the budpet for asnenltural schools is assigmed for salaries,
L3 for general operational expense., 4. for scholarships, and 22% for construetion and
equipment.

1) Pacilitles

pacinre ol wewealtaral cchosls e, Somie schools have very good infrus-
vacture, e ey thono s el have participe ted i projects to strengthen high school edu-
catton, The vest of the chooli, most of theny, hiave few facilities to offer. The same is true
for faborstories and worlshop:,

A grienltural weheals poosess farmlad for practical training, but most of these pic-
cesnof Lueh @i have less thai 10 hae About 257 of the schools have farmland of 20 —- 30
ha and of these oaly half have some water for trrigation.

Oue can teach most of the agricuttural wchools by car, and communication is possible
Ly telegraph or mail, on a more or less regular basis.

The infrae



2 University Agriculteral Education
a4y Historical Background and Review of the Current Status

University agnieulture education began  in 1931 when the Agronomie School was esta-
blished at the Central University o Quito. Two years Laer, the Veterinary Medical Schooi
was created inothe same univeraity,

In 1945, the Universty of Loja established an Agronomie School, and in 1948 the
Universtiy of Guasaquel did the came At Lder dates umverssities were ereated in Manabi,
Machat, Fameraldo s and otoer places, ol aincciding agnealonesd trabmng. In 1949 and 1950,
the wehooly of Lo Guavagied, and Quite consobdaied mto faculties of agrenomy and vete-
rinary mwedicine.

The private univeraties suceq oy Geaywpnl, Cuencs, and Quito and the Technical Uni-
verty of Loju estublibed schooln of womcattvare. Cathohie University of - Quito closed  its
Sthool ol Azronomy 1 JHT3

The School, of agrcubtaral engineerniny wore created at the universities of Ambato,
Babahoye, Bobamba, and Quevedo There are also faculties of animal science in the tech-
mcal univeratess of Eaneraldas and Biobambas A School of - Forestry was created in the
technical wmversities of  Eameraldays and Quevedo,

There are uo umversity provrats for postpraduate stwdies in agriculture whieh would
fead to a Macter- or Phily degree.

On Aprd 11978 the National Couneil of  Schools i Agricaltural Scienee of Ecua-
dor ICONFCN) was created whose mats obijective 'y to unite the faculties of  agricultural
serenee inoa avstem of courdinating facully relabions within the public and private  sector

of the country aud abroad.
by Institutions

By 1OB6 there were 20 unversiies and - polytechme scehools duly  approved by law. Of
these D00 T3 offer 20 carvers i agronotay (11 veterinary medicine (7); forestry (4): ani-
mal serenee w651 agrnouiturad engineering 2); livestock management (1), and  agquaculture
(1) Selected mmverstties have satellite programs such as the Foresty  Fngineering Faculty
in Iharra, which oan extension of the University of woja; the School of Forest Engineering
1a Jipijapa, an estension of the University of  Portovicjo; and Milagre, an extension of the
Gaiversity of Gueyaquil [n Santo Demingo de o tos Colorados  there is an extension of the
Technieal Umiversity FGUENOC tprivate).

Of the I umveraities offering carcers  in agricutture, 11 are public and 3 are priva-
te; these last three include the Catholic University of (uenea (agronomy); Catholic Univer-
sitvoof Guasaquil tivestock managementy; and the fay college Vicente Rocafuerte in Gua-
vaquil agronomys. In total there are ecight aniversities in the Coast and six in the Sierra,

State universities are free, private universities require tuition paid by the students.

Carece duration (Appendix 3 s from 5 to 10 semesters, in tields ind 6 years in 6 fa-
culties. Graduates must werve T oyear as a raral technician o be able to progress into their
carcer. L 1985, 35 of the graduates complied with this requirement.

Requirements for obtaihmny a degree vary among faculties, but in general a thesis is
required after the eomplete stud, plan has been approved.
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LIST OF UNIVERSITIES, FACULTIES AND SCHOOLS

UNIVERSITIES

DEPARTAMENT

ScHooL

CATOLICA DE CUENCA
(Private)

CATOLICA DE GUAYAQUIL
(Private)

CENTRAL DEL ECUADOR
Quito

I.S.1°.0.CH.

RIOBAMBA

ESTATAL DE CUENCA
ESTATAL DE GUAYAQUIL

LAICA VICENTE
ROCAFUERTE
Guayaquil (Private)

NACIONAL DE LOJA

TECNICA DE AMBATO
TECNICA DE BABAHOYO
TECNICA DE MACIHALA

TECNICA DE QUEVEDO

TECNICA LUIS VARGAS
TORRES - Esmeraldas
UNIV. TECNICA (QUINOC)

(Quito)

Ag. Science

Technical Education
for development

Agricultural Science

Veterinary Science

Agronomic Enginecring

Agronomic Enginecering
Zootechnology
Engineering

Ag. Sciences

Agrarian Sciences
Velerinary Science

Agronomy

Agricultural Science
Veterinary Science
Agronomic Enginecering
Agricultural Science
Agronomy and Veterinary
Ag. Science

Ag. Science

Agronomic Engineering

Zootechnology
(3 years)

Agronomic Engineer
Mecdical Veterinary
Agronomic Engincering
Agronomic Engincering

Zootechnology

Engincering
Agronomic Engineering

Veterinary Medicina
Agronomic Engincering
Veterinary Medicine

Agronomial Engineering
Agriculture Engineering
Forestal Engineering

Agronomic Engineering
Agronomic Engineering
Agronomic Engincering
Medical Veterinary

Aquaculture

Forestal Engineering
Zootechnical Engineering
Zootechnical Engineering
Forestal Engincering
Technology




¢) Students

The 30 carcers of superior agriculture  education conferred by the 14 universities had
an enrollment of more than 4,500 students in 1983 1484 This an average of 151 students
per carcer. This same year 3583 students completed their education and 261 were gradua-
ted.

During 1973 1984 matriculation varied by an average annual percentage of 15",
In 11 years matriculation grew from L850 o 41560 students. Comparing this to the growth
and development of other careers, is quite modest.

The average number of praduates per year during the last 11 yvears is 265 for all ca-
reers, with a majorty in agronomy.

The average cost per graduate fat constant 1973 valuesy was S0 195,000 with a range
of S07.000 for those graduated in agronomy  wt the Technical  University of Manabi, and
S.830.000 for those graduated at the Technical University of  Fsmeraldas. Average  cost
per student tat constant 1973 values) was S 38,000, a very high cost, but justified for a
Technical carcer Table 20).

d)  Faculty

In 1984 there were 707 teachers Tor the 30 carcers in aygricultural science: 20°0 were
fall time, 12 half ame, and 46 0 part time  or per class hour.

Of the teachers 477 were Ing. agronomos and 21 were veterinary DVAL the rest we-
re civil engineers, architects, forest engineers, animal scientists, cconomists, administrators,
and other educators. Faghteen pereent of the teachers and master's degrees, but very few
had Ph.Ds.

Salaries vary aceording to the various universitics, but are generally low (Table 21).

¢)  Study Plans

The agricultural seience faculties have inflexible and semi-flexible study plans, which
are applied by the academie year studies or by semesters. Some  [aculties apply the sub-
jeet systems and others the credith systems. (Appendix 3).

Three faculties have divided their ¢ore structure in stages: an initial stage in hasic
seienee (2 years), a sceond stage inoaplied science (2 years), and a [inal stage in professio-
nal oricutation, including the thesis 2 years). The faculties of agronomy in Quito, Estatal
de Guayaguil and Manabi also grant specialized degrees,

The Central University of Quito, the University of Loja, the Technical University of
Babahoyo, and the ESPOCH dedicate their 6th year to researeh (thesis) as well as practice
and seminars hefore students obtain a professional degree.

All facultics have a 35-hour schedule per week, which varies between theory and
practice from 20 to 43 hours,

f)y Teaching Tethod

There is an excessive use of lectures, with almost no practical laboratory work. More
attention is given to theory than practice and students very celdom work directly in the
ficld.
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TABLE 20. OPERATIONAL BUODGETS AND AVERAGE ANNUAL STUDENT COSTS FOR SELECTED UNIVEASITIES, 1973-1983% (CONSTANT PRICES 1973),

AVERAGE
YEAR COST PER
UNIVERSITY FACULTY 1973 1574 197% 1376 1977 1978 P 1580 1381 1982 19683 STUDENT

---------------------------------------- sulras T T

Espoch, Animal science 36,3983 25,100 43,800 43,620 R HEP 22,872 25,573 20,790 29,540
Cen, Quito Ag, science 35,760 3B, M0 5,250 21,045 30,050
Tec, Amhato AGronamy 49,9380 £5,522 83,910 50,340 45,748 43,827 S1,378 53,285
Tec, Babhahoyo Ag, science 35,849 34,847 42,162 &2,64% 0,801 45,213 37,507 43,615
Tec, Machals Agronomy 20,333 15,240 15,227 31,03 2,72 29,152 25,181 41,642 20,08 52,702 17,561 25,297
Yec, Manahi Ag, engineering 35,254 25,008 20,277 18,243 22,543 37,478 50,638 27 ,RCS 72,217 4,085 41,157
Taz, Manabi Ay, sciance 10,346 8,146 10,605 9,172 10,3481 12,420 =,518 21,461 32,54% 15,787 195,383
Tec, Manabi vet, _clence 19,0064 16,670 21,047 27 S &1, 260 52,202 55, 100 45,220 39,545
Tec, L.V, Torres Ag. sclance 32,502 47,616 59,873 59,267  &2,244 109,440 56,0534 64,274 115,664  &0,847  60,47!
AVERAGE 37,627

SOURCE: Fundecion Jose Joaguin de QOlmedo,



TABLE 21, MONTHLY SALARIES FOR SELECTED UNIVERSITIES, 1973-1984,

UN1 YERSITY DEPARTMENT 1973 1974 1975 1976 1977 1978 1973 1980 1981 1982 1983 1984
- (thousand sucres)

Espoch, AG. Engineering 1,723

Espoch, Animgi Sciernce 1,513 1,723 3,296 6,591 7,294 7,993 12,570 18,864 22,376 25,185

Estatal Cuenca Ag. Science 14,757 14,75C

Tatatai Guayaqulil Ag. Science 22,73 30,100 39,853 51,645
Yetarinary Science 21,242 27,355 31,216 47,556

.- T . Ada tii.naaring

T Amaes PRTIRITYA 1,150 2,799 5,145 7,801 9,534 10,000 14,641 8,907 22,583

Tao, Babanrovo AG, Sciance 1,953 2,720 3,801 13,317 10,207 12,440 10,710 15,982 19,407 22,472 23,393

Tec, machei=z Agronomy and ve<t, 4,634 4,325 7,387 6,570 6,640 9,568 15,018 24, 360 31,683 39,201 43,611

Tuc, Manar Ad. thaineering 2,970 3,672 4,926 5,114 5,177 7,095 10, 355 11,509 12,975 14,871 18,540
A3, STrarca 2,690 3,473 4,172 6,549 65,875 6,771 7.402 12,547 14,009 19,82¢ 23,447
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The importanee given to the thesis in general is very high, although the quality of the
research varies from university to university.

The concept of the Ao Rural is mainly to give graduates the opportunity to comple-
ment their studies and to pracice under actual circumstances. During 1985, 35% of the
graduates were required to perform this service, tixperience during this year has been shown
to be positive. This iy financed by the Ministry ol agriculture (MAG).

¢) Research

Research b5 maindy perfornied through work for the thesis. Plans for rescarch in somo
facultics are very hmited; other faculties have agreements with CONACYT for the fullfill-
ment of the research projects. INIADP has o scholarship system for graduates for their
thesis work. University budgets for research are very low or non-existent. A large pereenta-
ge ot the topies researched are duplicates of  INIAP work.

Several faculties have sipned 72 agreements for the execution of rescarch projects
and/or serviees with national and international agencies. Furthermore, funds for research
are avinlable, subject to the presentation by cach of the universities of their research pro-

jects.
h)  Extensicn

The tacuities of agricullural science do not possess an extension service (education to
the farmer); however on rare ocassions they  do provide such :ervices. Faculties provide
for thew areas of influence through a series of services such as soil aialysis, veterinary ch-
nies, plant health, milk analysis, food analysis, bacteriological analysis, mechanization, family
services. analysis of the banana stoek, and  building plans for farm construction.

Demost cases the serviees offered by the faculties are paid by an agreement with some
mstitation of the area. The values charged  try to cover the operational cost of the ser-
vice,

1} Physical Resources

In most vase, agrieulture edueation institutions  have their own huildings, whiech range
from satisfactory 1o very satisfactory. To  some degree, they also possess laboratories
and greenhouses. All faculties have small farms used for practical experience in the field.
There are 238 farms or experiment stations, of different sizes.

Quite University has a library with 7,600 hooks: Loja, with 3,500 and ESPOCH, with
3.000; the rest provide very little help in this  educational support service,

1 Budget

Information on the hudget is very difficult to analyze in terms of exact numbers, since
the faculty assignments are involved al an administrztive level in cach university, Even
though the studies are incomplete, the following can be stated.



The budget for the FCA are always limited especially because the university budgets
are limited and the faculties are at a disadvantage becanse they are so small. The FCA has
at its disposal the assigned budget and income  from additional sources as farm produce, sale
for services, or specific agreements for especially assigned sales. These sales are not so
important, but they help in the function of FCA. By law, these additional funds should be
deposited i the treasury of the respective univessity { connmon fund) and later used as re-
quired by the faculty.
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CHAPTER 1V
ANALYSIS OF AND RECOMMENDATIONS FOR TIE REE SYSTEM

A A SCIENCE ORIENTED SYSTEM

Technology is basically a new form of using resources for production of a product or
service. The apphieatton of scientific principles 1o agriculture imphes a search for and
transfer of new technological options over and  above an applied effort that 1s concentrated
on wlilization of existing technology.

The overall recommendation is o change the  Feuadorean food production strategy
from a major dependence on inereases in land  under cultivation or in irrigated land to a
much greater dependency on scienee and teehnology Thus, the administrators of the educa-
ton.extenston and research components must expand their philosophy from a focus that
e primaily applicd monature to one more hrmly based in adapted and applied science. The
suecess of this change in strategy for produetion of food requires:

LA sustamed commitment on the part of the political and serentific leaders,

20 A recognition that speciahists in the  different agricultural disciplines should subs-
titute for peneralists,

A system of promotion and corapensation that atlracls and retains the hest profes-
sionals in the agricultural disciplines,

4. An estublishment of  priorities for the utlzation of this professional talent with
respect to:

a) the objectives of the agricultural  sector,

by the erops and wmmals where the  technology will be applicable,

¢) those lecations that have natural  resource advantage,

d) the absolute requirement for knowledge of seieatific principles,

er o education and training based on scientific principles in those areas where the
necessary human capital s limited, and,

fy the general establishiment of priovities for an REE, system that can he maintai-
ned with himited external support,

S0 A recognition that technological change cannot be 3 major force in the soiution of
those problems that confront smaltholders tnifundistas). On the other hand, an appropri-
ate proportion of the resources of all the components of REL system  should be direct-
ed toward all user groups.

The provosed change in emphasis designed to inerease the produetivity of the agricul-
tural sector deseribes an evolutionary process. There are elements in the REE strategy of
immediate effeet which serve as catalivsts for the mid - and leng---term effects of the stra-
tegy. Many of the recommendations i this report are short-term (from 1 to 5 years) in na-
ture and will form the hasis for continuous growth.

The effect of a strategy oriented toward science can be  measured through the gra-
dually increasing production of food and fiber caused by an increase in produclivity. Anoth-
er measure will be the more balaneed  distvibution of public funds between the options of
expanded arable land, expanded irrigated land and the REL system,

In order to achieve these objectives there has to be a strategy to identify an integra-
ted set of critical elements amony the disperse research, extension and education institu-
tions. These eritical elements are:


http:htfln.ls
http:technlilg.al

1) a high-priority institutivn dedicated to research with linkages to the education
entities that serve to train future technologists in research and with the components of ex-
tension that are dedicated to the effective transtfer of technology.

2) 4 selective emphasis on cducation with an elemen; that changes the  empha-
sis toward seientific principles, an element that trains technologits as research and exten-
sion Teaders, and clement that involves caretully selected professors who may complement
the national research system;

3 set of extension elements, both pubnie and provate, thae have as their goal
the improvement i the kinds of exten: i appropriste Tor ulentifield  user proups,  with
strong linkages to rescarch and to edacation o that (nlure extension speeidists and  admi-
nistrators may be trained

B, LIMITATIONS

The identified constraimts are discussed  below and related to cach of the components
of the REE system.

1. Research
i) Research Plannig and Fyvaluution:

Planing »f research programs functions at two levels; at the level of a national policy
whose end o5 the prioritizing ¢f programs directed fo diverse crop and livestoel enterprises
and the level of resource distribution within each program tcereals, fruits, cattle, ete.).

(h At the natonal level the prinetpal factors that currently limit or impede
rational planmng are the following:

The absence of o defined set of priovities makes the efficient nse of contributions of
national or tnternattonal donors extremely ditficutt,

The lack of a mechanism for systematically neluding the influence of prices, supply/
demand an the external market on the various crop and livestock enterprises.

The faet that INIADP w oot suffreiently wolated from changing political pressures.

The Tack of & mechansm to evaluate the feasibility of actually solving o problem via
research i the short or medmm-tern,

The lack of o definition of the clientele for which the technology 1s to be developed.

The Tack of a clear distinetion hetween  the responsibilities of INIAP and those of
other public or private organizations for development activities sueh as the production and
distribution of certified seed or hreeding stock 1 livestock.

(2 AU the anstitutional level the 1ational planning and distribution of resour-
ces is sometimes lunited by various factors

The absence of a planmy entity at the institutional level that is charged with priori-
tizing problems, the planing of activities, and  thetr altimate evaluation. This planning unit
would also aid i the defimtion of specific research activities, separating  these from  those
responsihitiies that correspond to state or private development organizations.

The absence of a mechanism for imvolving the interested users in the planing of re-
search.
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The Lack of sustained leadership by a professional wha is hoth adequately trained and
well experienced.

The fact that the st step o research shondd be the evaluation of the current state
of technology at the field level s 1pnored

The need 1o remforee socioecononmne and anthropologieat studies, particularty those di-
rected toward detimg the mohve. and the conditions for adoption of new technology at
the medum and sl farm Jevel

The Lack of an apprecation of the uteyraed nature of all brologieal svstems that, at
tines, vesults n the researching of cumponients that are nog the most himiting factors and
oo carnes the possthility of sverlooZimg unportant interactions among the anious Compo-
Bents of sy e sueli as the tationsd se of VHIOUS resourees penerated within that 5y's-
ten

The lack of coordimation ataong the progiams that tvestigate the different hiological
subsets or ubsvatems at the tarm 1oy ol whieh reanlts i the inefiicient  use of resources;
for-eaanmle not conadering thy pusstble complementary use of labor wnong different sub-
enterprises or the tendeney 1o not mahe mastnum use of crop residues or  industrial by-
products, and the loas ot Rraziy capaeity adrican sheepy that exist in some tree plantations.

The dack of 4 larger nmaher of actual hinkages wmong research, teaching, and  the
techology-transfer process which tmpedes the application of new technology.

Forgettm that tesearell on el s mplete until the new technotlogy is tried at the
ficdd level, this blocks appropriate teedback trom the tield level to the researcher.

The abaence ol o svslematic mechanisng carried out by colleagues from appropriate
diseiplines or by xternal experts tooevaluate the results of researeh programs.

The necessity o remforee INIAP'S capacity far the ceonomic  evaluation of variots
technological alternatives

OO the progrian executtion fevel there are several  changes in the system

ol operations that should b sugtessted

When at comes 1o planmang, o is advisai le to tmaintin the closest possible contact with
mternational msttutions toward the end that Tamiliarty  with the  latest scientific  and
technological advances can be mamtamned This will facititate planning on a solid hase with
regard to the possible technologies available world-wide.

These will cad momproving the Image of INIAP toward the end of inereasing its sup-
portand also help to avond duplicating of forees with the consequent saving of resources,

B, Personnel

thy Desprte the eonstant loss of framed personnel from INIAP to other types of
emploviment, the mstitate actually has o good  team of rescarchers who are relatively vouny.
with good aeadenne preparation patned either within Ecuador or internationally (Table 16).
Sorme of these are competent Teaders and have demonstrated the ahility  to plan,  execute,
supervise and evaluate not only their own work in research bl also that of allied projects, Un.
fortunately, some weaknesses o varios aspeets and situations exist that warrant  discus-
sion, the only motive heing that of contribucing to the improvement of the status of the
national agricultural researcher and, therefore, 1o maximize his potential contribution in the
starch for solutions to the agricultural probles oi the country.
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The possibiities of retaning valuable aud bmited human eapital are minimal - given
the actual state of thines i INTAP Onoone Banad the salaey level s mueh too modest at atl
levels, which ultiinately results o braan dian toward other activittes, [ s diffientt to an-
derstand the fact that the institate has dedicded o tremendous amonnt o resourees 1o tri-
ning personnel ondy to be ultroately meapable ol tetainng them, pemrily because ot the
ceonomic situation U e othe: haed the peoranadal stovcture of the salary schedule wi-
hin INIAP ke ot mmpoasible tor oore carclier to pusue b productive research career
without suffeciny ceonomee loss

20 Under the current svatems anel Secsua o the Tow salary levels, researehes
who demonstiate promeas e U pushed - towand dnane toalive poots beeause these carry with
them « better salae Tevel and supenor atn

A cornllary to the problen i the et that those ccocarcher who have been foreed
mto admmstrative qobo and who for virens rcason s panst ane up thes pesibions cannot
return Lo thewr fornwer desponstbalite . Thos - totd]y coutterproductive and - should  be
changed i order to preserve that el ot reccarehers whoo for various reasons, have oceu-
pred dimmistrative posts,

i The need to contimue cadine the postyraduite traming tor the research per
sonnel tor the countey 1w obviot However it et be recopnized that thoneh many tech-
nies e ENTAE hinve been motivated v posteraduwite dadies ob varions tvpes (short
and long ternng the hae beens the ondy opportunity avadleble tor ther profe-awonal mmpro-
vement  More-over. some of those techmerane tooned oversea s have seen this as o step to-
ward nereasane their cimplosment oppotturgttes. that s as soon as their contract with
INIAP 1 completed thee week emplovment o ewhere Inocome cases, obstiining o postera-
duite degree docs not constitute anoaneentine tor the technician hecanese this effort is not
recognized within the carrent ~adary ched's Por ths reason, many - professionals are re-
lucatnt to accept this type of trioning

e Personnel who craduate trow che tacutoes ot agrienbture i the country hoast
no specrahization an the frelds of research, extension or educidion,

In the abeence of alternative mechanen 1t vould Le desrable for INTAP 1o reactive
is Eaenela de Foreado, opost bacealaureate studiess

Thouvh 1t v certinn that the poliey or coployie newly sraduate students as resear-
chers has worked well for INTAP an the paet ot o0 worthwhile to consider other alternati-
ves that would permit, an the shorttevm, the anprovement of the level of seienee within its
professional corps Sone ol the technicians i have lett INTAPD for reasons mentioned
previously, have Teft vacanetes in the crofes aanal teanm that have not been filled by the en-
rrent personnel. On the other hand, there are Feaadorian researchers ot considerable pres-
tpge who currently are workmg m other national or internstionad nstitutions that - should
be considered wn potential candidate. onee the tuture needs of the  msttute have  heen
defined

150 The disruption cansed by pohitieal itervention e the receuttmg of - research
personnel must he mentioned A peseiarcher s a0 person st certain aptitude and seienti-
fic trianing He education nvolves the lone process of  developing his professional and
personal sl which mnplics many vears of dedieated work, Therefore, it s counterpro-
dactive to permit the mtervention of polities i the process of selecting and employing re-
search personnel. This practice <hoeld he avorded at all times,.
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(63 In the case of field labor, two 1tems must he  mentioned.  In the first place
INIAP, for many vears, has maistained an unnecessarily large  labor force (677) that has
eaten up a considerable part of any budget inerease. This dimits tie flow of these resotirees
o research operations. n the seeond place the vonstant demand of these workers for
ereases in salaries and beaelits has further croded the finameid sduation of the institute,
The mimsterial decision te clunge this system i favor of ane which would use contraet la-
bor, with fewer people involved and lov shorter defimed periads of e will permit scar-
ce resourees to be used for other mportant activities of INJADP,

ey Financial Resourees:

There 15 no rescarch orpanization m (he world that has furds sutficient to satisfy all
of ats peeds. However, the situation withm INTAP 1y particelarly dire hecause of limited
finanetal resources This lntation has been aggravated by varous  factors  such as  the
change in the international cconomie sttation tthe tall in il prices, unfavorable rates of
exchange, ete) but to 4 certain pomt there are also internal factors,

INLAP recerves something tess than 100 of (he total apricultural budget of the coun-
eys This as not very duferent from the sitiation e many orpanizations worldwide. Appro-
Sately 90 - of INTAP'S budeet 1y devated (o personnel costs tsadaries, labor, ete.) which
is considerably higher than that destrable There g poassthility in the future that the ope-
rational budget will be improved, piven the  decision ol INIAL to use contraet labor rather
than a permanent Libor foree Despite thius very positive move there are some  problems
remiamng that appear to reduce the citcieney of operation f the insittute,

th Apparently there 1y no relationship between the budget and the established
stitutional prionities. In the samne Lashioi, rescaron programs do not have their own ope-
rational budgets, which makes 1 extremely difficult to ealeulate the cost of various  activi-
bes v cost/benefit anadysis does nol have much application evaduating a research pro-
Jeet but at s vaduable to the degree that it helps i allocating what should  he the invest-
Ieich program, In other words, the cost per program should correspond approximately to
the priority of the imstitutional ubjectives,

2y The matter o4 the salary sehedule has been discussed in the personnel seetiorn.
However it s worthwinle to mention that although INTAP spends an extremely high  pro-
portion of w5 budget on salavies, eofe. the salary seale has not heen desipgned in such a form
that a1t adequately serves the ostitute cither for receruiting for retaining trained spoecialists,

Although the adoption of 4 new subiry sehedule will represent tremendous invest-
ment on the part of INIAEP the more tnportant factor is restructuring the schedule in
stcha form that 1t can be used as o too] iy recraiting ond to o recognize productive servi
ce o the Institute, without toreinye the lvestigador to aceept administrative responsibilities
inorder to carn o reasonable SHING

9 According? to our caleutations 1 appears that INIAP spends about 30" of its
operational budget in deselopment achivitiest that i to sy, these aclivities oulside the area
of rescarch such as providing brecdimg stoek to livestock producers, seed or planting  stock
for Touit trees, cte There is no question but that INIAP should produce seed, perhaps to
the foundation or registered level hased on the national system), in the same way as im-
proved livestock breeds, but the large-seale production of such improved material and its
distribution should he the responsiblity of other organizations.



Iven more so, the sale at reduced prices of such materials s not the obligation  of
INIADP. IF it is a matter of sectorial policy this activity should be the responsiblity of an or-
ganization created for such a purpose In oe opimon it would be even better (o provide in
centives to the private sector 1o the end that voutd assite this role in the trunsfer of
technology.

h Another problem s abw discussed e section on Plammg Inoa certain sense
it s a question of teving to do too much with too little, INIAT feels obligated to do every-
thing for everybody, based on the argwment that “nobody else s doing 107, Ui worthwhite
to point out that this Lot rationale mouo sewse s Justitication for any program within the
Institute.

(%) Across the vears INIADP b receised o considerable guantity of external help
from both national and international mstitetions Hovwever, these tunds have no constitut-
ed an effective assistance to the fostitute tor the snnple reason that they have not been
coordinated That s to sayv that INFADR has not establihed priovities and notinsisted that
the interests of the donors mateh those ol the Tnatitate in obvious and diveet fashion. With
disperse objectives and dbevordinated prants. the nnpact of sueh wd has not functioned to
the beneht, the prestige, or the professional progress of the Institute

() There are some bookkeepimg mechanisnys that, instead of helping the work
of the researcher actually create bareiers, [0 suelt mechantsms (paperwork) are of institu-
tonal character or i0 their origio oot a higher level, they appear counterproductive and
incfficient as nuch o the sense ot the wse of Tunds asin the progress of  the work. The
whole admntstrative ‘bookKeeping svstem of  INIAP should be restructured  with the re-
searcher in mnd. BiGes nt ad productive veacarchis the goal of the tnstitute. Anything that
diletes that objetive should be shanged, not e tavor of the administration or the bokkeeper,
buc in support of the institutional objectives.

In thiz way not only budgetary flexibility e the movement of necesary documentation
but also the case of use of money by those actually responsiple for research  should  be
maodified so that both hudvet gud the ean be sed i the most efficient from.

)y Infrastracture for Agricultural  Research:

As a result of varions internal and external assistance programs, agricultural rescarch
has built up mbrastracture which appears 1o be dequate i many  senses and - appropriate
to the current and mmmediate needs of the Tnstiute, However, it s worthwhile to point
out some aspeets that can be improved. Following 1s a discussion of the areas that are con-
sidered adequate, and some of those that are corrently inadequate to the needs of the ins-
titution.

(1) Physical Faciliies, 1o general  the availability of seven experiment stations
and several farms within INIAP, the availability of Lind, of laboratories, of storage facili-
ties, ete, is adequate.

However, there are some problems with respect te equipment in o terms of both  the
field (vehicles, tractors, cete) and in the laboratory. In large part the problems are those of
maintenance and are brought about by the age of the equipment, leck of spare parts, inex-
perience of local technicians with various mstruments and picces of cquipment of foreign
origin, and a budget inadequate to support timely maintenance and repairs,
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€1y Library and Bibliographic Services In order that professionals can stay cur-
rent with scientific advances ot indispensible to have aceess to al Jeast three types of re-
ference material wewentiie Jomnals book:, and hibliographic searell serviees. In INIAP
the number of current subseription- 1 inadequate to the needs of the research corps. By
the sanie token, the budget aasagned 1o buv nesw subseriptions or new books 15 minimal.
With vepued o aeee o to inbhiogaphie aevices it s Heces:ary to point out that this
1soexstrenely restricted and not sed because INTAT b ouly wotew hnkages of this type
IAGRINTER. AGRIS) which bove been avalalde only recently.

e) Linkages:

One of the inost eriows oLl that DUIAR conbronts s the fact that, in a sen-
sttt works moopotation That b to o that thee oaist o mechamsm, apart from the
transfer of e realin do bnoloss g thit to o eertain degrec ot Lachs input information and
material frone abhroad aned that U sutler. (rogg o pe of inbrcedmg at several levels (tech-
nreal, adoymistrative and tmancaly s haeks eventaally attecrs the feedback of  intormation
and the readistie formalation o1 appiopriade abjectiyes,

Che VI the caeeption e the PP there are no ways to assure the constant flow
of nformation trom INLAP o the ased. Not e cepting the publication of folders, holding
freld dasana teacttng schort cann oo the diliuon of new technotogy is very sporadie and
depends oo much on persomal contact

The etfects of the carrent sitoation are that nany programs operate with unrealistic
objevines that sametimes the profesonals Qo not bnow the real agricultural problems of
(he conntey and toe e reson the Tnatitute Sutfers from o dack of sourees of hoth infor.
tttion and support o cvers senaes

S One problein that cencer INFAP conaderabny s that of the munifundista,
With strong hokace. to ol mean, ol techaolosy transter, meluding eivil aclions and  the
provate voluntary orcanivations INLAP can rebieve atsel! of this heavy responsiblity.

A Anuther posability with vevard to limkages s that with the educational see-
ters Conperation wath te vovational aebont o the shituies, and  the universities for ro-
seareh work woowelb s tor serfieation toats wonld cunormously enhance the image, the im-
pact wnd the ethienes ol ININES Tistiutional prestige 1s a precious treavure. INTAP must
merease and protect o wans ol the means ot hand With a0 little bit of imagination and
care 1 choosns whvantaseons inkaves. the Inditnle can marketly anerease s image and
credibility

e There wres aand have heen linkazes with international organizations. How-
ever it appeirs that these have not been used 1o greatest advantage, 1t is not  just a'queﬁ-
ton ot sueh pranang agencies w GTZ TDRC, XD, ele, bat abso those like CEAT and over-
seis et AW of these motiration. can crve the Dnstitute not only as sources of fi-
naicial ad but also for seactic watenal s new miormaton, new methodologies,  research
fellosw s upand dor hort coure o\ researeher canonot vork in isolation. With few excep-
Hows he lives by mweans of contact, with cotleagues. 1t is in the best interest of INIAD Lo
develop and support all possible contacts of  this type. To deny this fact is Lo lose professio-
nal proficiency.
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(8)  No programe can frncbion i isolation, unless at tremendous  cost. There are
always essaatial serviees that can operale i support of several progrant at the same time,
iy not yecommended, for example, that an entomologist work with 10 diferrent crops but
he eertaialy could work in suen related programs as maize and sorghums, with the cereus,
ete. The point as that, with Wie rational ase of hukapes the Institute e at one and the same
time extend e mtuence and ctielently olize professional serviees at Jover cost, 1Us
& question of locatuy experts e the appropriate aerealtural disciplines, in the private or
the public wectors whose witerests correspond  to (he objective under consideraton,

Al profesaonads e proud or therr knowbedue, 1t s sensible and advisable o take
advantage of s prde and capaaty, meoshatever mstitution, m order 1o use them in favor
of INTAD.

ol Froaly, Boakages of all types naprove the cionination ol dupheation of eftort
and, ab the sine tane render more efficent e use ol avinlable resourees, For eximple,
under the corrent system st s possible to find an experimental program, o PIP, and a Na-
tonal Program of MAG cach of which will hve @ vertficatien teied or a demonstration with
the siane crop e virtaadly the same tovation with alinost the sane treatinents without any-
one Xuowing what the other s dotne §U s ol vious that this possibility represents a tremen-
douts Toss of resources Open Pies ol commumeation, that is o suy  hinkages, will avoid m
stple manper such o and at the same tiee, will make possible more work with broa-
der impact for cach of the three enhities

The seernio wentioned above 15 not difheudt to imagine, and hy the same token avoi-
i ce of suceh o sihiation sonot diffreult. 1 0s only a question of the establishment of fune-

tional and cificient hinkayes.
2. Extension

It has been sard that i reahity there is no suck thing as a true extension  serviee in
Leuador. However, technology transfer based on certain extension principles and  methodo-
logies is being done. The group of professional and technical people disteibuted ot the na-
tional level have a very positive attitude and - are prepared to assist in the improvement
of the teehnicab-outreach system which is o strong factor that will aid in the incorporation
of new strateties at the rural level.

MAG has the basie physical ad human structure that, along with the appropriate re-
search linkages, would pernut the establishmoent of @ juint program  that, if appropriately
coovdinated, will satisiv the demands of the producers, The establishment  and mmplementa-
tion of various agricaltural development programs by MAG threugh its provincial  offices,
national programs and assoctated entities has contributed to the fact that some  farmers
have confidence magrieabtural tecimology and support the work done in their best inte-
rests. Some farmers are organized into proups  such as cooperatives, communes, cottage type
firms, producer associations, ete. This should  facilitate the implementation  of  technology
transfer programs. However, the faet that sueh clientele groups may he readily identified
has not been used to advantage when planning outreach programs.

In the agricuitural extension sector various problems that limit the cfficiency in the
transfer of technology have been identified and have been discussed in general form. These
problems cin be grouped  as administrative problems or short falls, methodological pro-
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blems, technical problems, institutional-relationships, and problems of financial policy. The-
se are discussed in preater detail as follows:

o) Administrative Problems

Perhaps the preatest single administrati ve problem identified is the lack of short--and
long- -term planning, failure to establish priorities and the complete absence of any subse-
quent evaluation system. As supgested earlier, the identification of specilic target  popula-
tions, the involvement of those groups in planning and programmaing, and the structuring
of programs tand methodologies) appropriate to cach clientele group appear to offer ob-
vious advintages to  the extension  organization.

The demand on the part of the higher authorities for a lot of paperwork surveys, cen-
suses, price-control regulation, plans of work, ete. dilutes the time available for an exten-
sionist to work with the farmer.

Apart from recognition of the need o have personnel in the ficld, there is a relative
excess of agents located in urban arcas (provincial capitals), decreasing the time that they
can be present in the rural communities along  with the farmers. This administrative  error
resulls ininereased serviee costs due to the need to make round trips between the  cities
and the appropriate work sites. On the other band the posting of technicians in the large
urban centers results an the fact that agents tend to visit farms that are close to lown or
work with farmers who enjoy better facilitios or better education to the detriment of those
farmers who may have greater needs,

The presense in the extension service of  professionals who have no rural hackground
or no knowledge of agriculture results in the  impression that extension is not really dedi-
cated to ity objectives and that extension plays no important role in resolving the agricultu-
ral problems of the country.

The nmning of extension direetors who  have neither the training or the experience
necessary diminishes the dedication of the service to its true objectives and creates various
problems and conflicts within the system.

The unrealistic regulations that govern the use of vehicles means that the technicians
cannot maintain contact with farmers at times or on days when it is most practical to do so
because they quite often ave after the general cight-to-five workday. This problem is particu-
larly worrisome when it impacts on night mectings and field days with groups of organized
farmers.

I Methodological Problems

It is true that the field professionals use some exlension methods for the transfer of
technology. However, hecause of lack of familiarity with the total range of methods availa-
ble. they are not used either in the planning of field work or in the actual exccution of ex-
tension activities.

‘The principal methods used are demonstrations of method (such as seeding systems),
demonstrations of results such as yield trialsy, field trips, short-courses, conferences, se-
minars and field days. Little use is made of  audiovisual techniques, bulletins or radio pro-
grams. The use of a combination of methods in the process of transfer is very limited. The-
refore, the impact in the adoption of new technologies is greatly diluted.
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Without denying Uie importance of e so-called technology packages, at times these
create  methodological  problems  Lecause  they presuppose a homogencity in the rural en-
vironment with regard to physical conditions, cconomic situation and cultural level of the
farmers. This results in the agent trying to impese a pont of view on the farmer with-
out diseussing reasonable alternatives This  is an crror in that bhoth the researchers and
the extensionists tend to disgregard or put down the hnowledpe and  experience of the far-
mers themselves,

As sapgested above, the early rdentification of clicntele uroups and their unique pro-
Blems and environments wonld aud in the tiloring of such packets so that they may be
appropriite to each situation.

¢y Technical Problems

This s really o problem of the academic bakground that the professional gains from
the various teaching  Institutions, The  prourams of study revely are related 1o the reali-
ty and needs of the rural chientele, There are deficiences in such important arcas of their
training as lo water manageent, soil conservation, farm management, ete.

&) Poliey and Finaneing Problems

Without overt support at the highest levels in the Ministry for the establishment and
development of an Agricuttural Extension Service the serviee will not exist or if it is formed,
s dife expectancy will be short and aneffeetive. By the swne token the finaneial support of
the service must be sutficient to meet ts stated objetives and  avoid funding short falls.
The fact that budgets for the technology-transter entities rarely mateh programs and are ne-
ver adequate to the needs i the tield. The lack of sustainable objetives further exacerbates

the situation
¢)  Organizational Problems

Given the objective of an mtegrated REE system it s absolutely necessary that an
Agricultural Fxtension Service he created. o the absence of an organized Feuadorean exten-
ston service efforts are underway (o substitute and put into place o Program of Agricultu-
ral Fechnical Development (PROTECA) whose  objectives may  complement  those that the
REE system sets forth, However, PROTECA  dues noi satisfy all of the requirements of an
REE system aneluding an extension serviee. PROTECA does not fulfill these requirements
for the following reasons:

(1 Under the PROTECA system selected aveas and erops will be given priority.
However, there is no mechanism in PROTECA, as corrently devised, that provides for the
identification of target populstions. Indeed there s no explanation of how the so-called
priority zones are to be identificd or established.

PROTECA, as drafted, sets up 11 erop and 2 livestock programs as “fait accompli”,
There apvears to be little reletion hetween  the eommodities chosen for emphasis and the
priorities established by the national planning  board or those that might be set up by the
hoard of directors of the propused researvch foundation,
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{Z)  Experience in the Ministry with sther programs or similar projeefs, financed
and administered by international institutions  with the appropriate national counterpart,
indicates that their life expectancy is equal to that of the financing or the assistance, and
the project or program disappears as soon as  the funding or aid ends. That is to say there
never has heen any continuity in their execution One of the assumptions undergirding the
recommendations in this report is that the system as established mus, be  sustainable. It is
doubtful that the Government of Eeuador under the best of circunmstances will be able to
sustain the PROTECA project in its present form,

9 PROTECA anticipates no relationship  with  education which will have the
effect of destroying the integrity of the REE system.

3. Education

Agricultural education at tae high school or vocational school level is offered by
about W4 institutions. Their programs are characterized hy an excessive number of cour-
ses that emphasize the practical/vocational aspects of agriculture with no program of hands
on practices that could serve the agricultural sector. For them there is almost no application
of simple scientitie principles, that would serve  he production and agro-industry of Ecuador.
These institutions gradunte a large number of  students with a general edueation and inade-
quate technical  preparation. These students are of lttle or no use for the agricultural eco-
nomy.

At the higher fovel of agricultural education the 15 university and polytechnic  insti-
Hitions enrolt approsimately 4,500 students anl graduate an average of 400 cach year. The
capacity of these institutions to contribute to  the establishment of an agriculture based on
selenee is at the moment very hmited owing to: inadequate instruction in basic sciences and
Its apphieation e agriculture; limited expericnce on the part of facully members in agricul-
tural 1echnology hased on science, a limited number of full-time professors who can partici-
pateinintegrated programs of research and extension; an academic system that is highly
politicized, which ercates a lack of confidence and support on the part of cither the private
sector or the agricuftural sector; titthe communication and limited appreciation of the pro-
prame of research and extension in the country; a limited capacity to train and retain high
quality professors: very limited  coordination of programs among institutions, which results
inoa high degree of duplication of effort: and lack of any initiative or reward for planning,
implementing alternatives, or effectively attacking the problem of limited human resources.

C. PREMISES FOR THE STRATEGY

‘The conditions that limit more effective action on the part of the research, extension
and education entities have been deeribed in the previous paragraphs. Following are set
forth some premises that have been identified as fundamental to the formulation of a stra-
tegy designed to improve hoth the specific activities and the integration of the three com-
ponents of the REE system.



1. Research

ta) Given a strong leadership in the research programs, seientist who direct such
programs can begin to follow a consistent policy which will result in the insulation of the
total program from daily political pressures. AU the same time, it will ereate a capacity to antici-
pate technical problems that may arise in the future anosueh a way that, when the solution
of these problems beeomes urgent. the appropriate technology  will be at hand so that it
may readily be implemented by the extension or development entities. With regard to plan-
ning, it is essential to mantain antimate contact with iternational  orpganizations with the
objective of staving np-to-date o the atest seientific nd  technological  advances. This
will result inrore reginstie planning with regacd to new teehnologics available o the inter-
national realur

(b Forminy interinstitutional groups (public and privide) of specialists who work
on the same program, for example, short-evele oil seed  crops, would  improve  communica-
tion among them, the mure efficient planmmg and exeention of programs, and the more
rapid validation and application of new technologies,

() When the crop or livestoek problem under consideraion s of prime impor-
tance for medium and amall farmers or conimunes, an adequate investigation of the techno-
logy tnouse at the treld Tevel should he carried ont. These field stadies can be performed by
Fellows of the Ano Rural and with the participation of the zonal offices of MAG. Such stu-
dies should  have an adequate duraton aormally 2 years) and  should include  socio-cco-
nomie aspeets. Many times this Kind of study can lead direetly to a sceeond phese, that of
the testing of new technology, v the same tarms that cooperated in the baseline study.

iy The possthility of doing research by means of  contracts with - professionals
who carrently are working in other nstiintions, hut who would offer some comparative ad-
vantage with regard to that specifie study, should be explored. There are some  scientists
outside of INIAP who could assume this vesponsibitity oo adjunet researchers, This  would
permit the amplification of carwe areas of research and. at the sane time, serve to integrate
the areas of education ana research.

ey Consderation should he ven to the possibility of mounting a research pro-
gram in agroforestry in view of the fact that many biological systems, in areas such as the
Amazon Basm, are based on forestry,

(f) 1405 sugeested that a unit he formed for sociological, cconomic and anthropo-
logical studivs tied to the ereation, transter, ceonomic assessment, and adoption of technol-
Py,

(g} In both research and extension programs, the goal should be that of creating
an array ol production optiors which can he presented to the producers with  the idea of
aiding them to choose and apply one or anothier that is most appropriate 1o their  specifie
operations.

thy  The evaluation of experiments,  publications, and other products of research
should be conducted at two levels; internally, by colleagues in the same general area re-
search (wineh would he a continuous and dynamic processy, and  externally, by a  group of
experts (@ periodie evaluation).,

(1) I oview of the fact that water is a limiting resource in some regions or du-
ring some seasons of year, vesearch on the rational use of water must he reinforced. It is
desirable that INIAD initiate & program of rescarch in the studies of the interactions among
the factors of soil, plant, and water.
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{j) The salary schedule should be structured in both senses, vertical and horizon-
tal, resultmg in appropriate salaries for each responsihility that will contribute to retain-
ing personnel and to thewr permanent and  full-tinme dedication to their specific arcas  of
work,

Ky Estabhshing o training program sehieduled on oa short ) medium - and long-
term basts, taking nto consaderation the true necds of the Institate. This will permit the
appropriate programming of hoth iternal resources and  those of denors  disposed to aid
tratning programs.

h Given the tact that feHowships  tor advanced studies are often considered in
aopoor Light consider other types of meentive« for the professional improvement of resear-
chers: This would pertet, on one hand. the retention of these researchers and, on the other
hand, would contribute to their improved technival stature,

fimy  The implementation of the Fsenela Je Bgresados would have various ohjecti-
ves among which the most important woutd be the  rinforeement of the growth of Dbasic
sciences e areas of research and the apportunty te seleet potential candidates for em-
ployment by the Tnstinde On a0 mnd-range basis it is worthwhile to consider tie possibility
of ereating a posteraduate school at the level of the M S, which will work toward fulfilling
this educational need in Ecuador,

) Given the need for INIAP o deliver fechiology to an organized  extension
system. constder the neeessity to unplement the  so-called Centrus de Capacitacion  (trai-
nmeenters) These center shoadd be achivated with facilities already v place (for exam-
ple, Piehihinpue, Santa Catahina, eleg or Usiig  new construction.

o) dnereasing avidlable bibliographie services  and promoeting  their appropriate
use by researchers ona dong-tenn basis, consider the estublishment of a national agricul-
tural librany which wonld serve all of the organizations  that work in the agricultural see-
tor. Further, the publication of o seientitic Jutrnal by INTAP is worthy of vonsideration,

tpr Thengh it ds true that INIAP maintains a eontral hiometric and  computing
center that tits be improved and amplifickd at the level of the major experiment stations
to the end of anhng Loth experimental design and the processing of data. In like manner
consider the possibility of (he use of cortain statistical packages in other arcas of INIAP
stich s personnel, payvrolf, inventory, hookecping, ele. in order to inerease the cfficiency
of ananagement of these administrative serviees in support of research.

b Services such as soils analysis, foliar analysis; inseet, disease and weed iden-
tlieation and control, the natritive value of forages, concentrates, ete; and animal health
services st he improved and broadened on the basis of responding to the needs of the
researchers. This improvement witl consist primarty in appropriate equipping of laborator-
es and i the adentifleanion of the best and  most rapid procedures that will permit the
adequate use resourees e support of funetional cfficiency,

) Oue solution to the problem of  lack of contacet with user groups would he
the creation of extension limson posttions for cach program  charged with the single ves.
ponsibility of vommunicating ard transferving the resuls of that program to the users. Tnat
is to say a ype of extension specialist i each programm - This  communicator  should work
with both sectors, public and private, and at the same time he would serve as o channel
by means ol which the problems and wleas of 14 users muy be communicated to program
leaders which would aid them in formulating realistic objectives and in locating potencial
sources of support and financing from the private sector,



(s) INIAP has practically no research in the so-called social sciences, with regard
to their application to agricelture. Currently there is only onc sociologist in the Institute.
We suggest the employment of, for example, an  anthropologist, an  ceconomist, ele,, assu-
ming always that their professional interests are compatible  with the progrimn objectives
of INIAP.

2. Agricultural Extension

A'though it is true that within the technical and administrative organization of MAG
there is no agricultural extension as o unit for technical assistance or  technology transier,
the professionals at the field level nse, 1o @ greater or lesser degree, agricultural  exton-
sion methods that permit them to fulfill the fundamental agricultural  policy of the coun-
try towards invreasing production and productivity of export erops and  products for inter
nal consumption.

() Clientele. Tn Feuador the structure of land tenure varies among the different
regions of the country. In some the smallholders  predominate and in others  meliume-size
farms are more important, Large farms are more rare.

This variability in land tenaney brings  with it problems for technical assistance follow-
ing the specific type of ownerstup Technological  packages cannot be used in all  cases
owing principally to the fuct that the cconomic hase of necessary inputs including  credit
are usually unavailable to many small farmers

However, the actual size of the farm operation is probably not the most significant
factor 1mpacting the ideatification of target or clientele groups. 1t is our contention that
the end-use of the product is the better eriterion. For example, it would be relatively stra-
ighforvard to separate client groups into those that are export-commodity oriented, those
that are dedicated to commercial production for the urban secter, and those that are pri-
marily subsistence (minifurdia). Within the first two groups some division based on farm si-
ze or gross sales would be approriate. Sueh a classification would permit better identifica-
tion of the technologies and methodologies appropriate to each group, would aid in identi-
fying possible involvements of private-sector transfer agents, and would suggest potential
clientele who could provide some measure of  financial support for the service provided (for
example, those farmers who produce crops overtly destined for export usually enjoy a cash-
flow situation that wonld support a private-scctor technology-transfer program, a  consul-
tancy arrangement). This would be particularly appropriate if the credit system were strue
tured to include consultant fees as a legilimate operations expense, to be supported as part
of a production loan.

On the other hand. with those peasants whose farming operation is totally subsisten-
ce in nature a sharp focus en teehnology transfer might he inappropriate. Quite often  the
major problems for this stratum of the population require much mr e than a technical agri-
cultural solution. It is & sociocconomic complex that may involve health, home cconomics,
nutrition, nen-agricultural  employment options and adult education in the hroadest sense,
With this clientele group the so-called PVOs may provide a much more cffective means of
outrcack than can the feomal extension activity,

The clientele group of small - and medium-size  commercial  (arms, most  significant
in the production of domestic food supplics, can be supported to a significanl degree hy

70—



private exteusion efforts, through commodity  contracts with  agribusiness firms, producer
assoclations, supervised-credit programs and  selected private consultants. In turn these pri-
vate agencies could be supported by public commudity and communicaticns shecialists, ass0-
ciated with the new foundation, and by training and conventional public-extension services.
Farly adentifrcation of the clientele. the technology appropriate. and tae transter methodo-
logy that might be most effective will i the Government ol Ecaador to mount better pro-
prams. make more efficient wee of the public-sector employees, and aid i resolving the se-
vere eeonomie constraint that currently limits MAG's successiol techaology-transfer efforts.

The existence of several public and provate entities dedicated to technology transfer,
with sl objectives and methodologies. of ten resufts inoverlapping programs and a
confused clientele. For this reason, speetfie trget groups should be clearly adentified and
& tipht coordination at the tield level should  be mantained by the  Provincal Director in

Y

order that all entitics operate i support of the REE system.

Linkages  withimn REK Aprieultural  extension is a process that is overtly  educa-
tonal and mformal designed (o eregte change for the farmer and  his family using  appro-
iate techuology-transfer means m order o raise his standard of living,

Agricultural extension cannot exist - solation. [t is necessary that it maintain a
close relationship with research and with education, hecause research constitutes the prin-
cipal source ot seientific information for teehnical Jiffusion aned education is the hasis for
Wl orofesonal formation (see Frgure 2y,

This relationship 15 Iwo-wiy proposition. piven that extension can carry  probleas
and opservations to vescarchers wad research, 1o ity part. provides solutions to these pro-
blems and questions, With regard to education, extension obviously has an interest in bhoth
the quality and professional experience ol it people and  education, for its part, places
erphiss on the formation of professionals (o meel e requirements of the extension ser-
vice.

The formation of an extension professional depends on the area of work and the pro-
prams dn s particular zone. Sometiimes extension specialists are requred, at other times,
penvralists: Further steps meoproviding either  neserviee teaining for agents or for trainirg
potential agent are sudpested o the sections on Resesrch and on Education. These might
tmvelve anamplitication of the present Ano Rural requirement. with concurrent coordina-
Hon with an on-gone: public or private extension effort, i sccond-degree  program at  the
undegraduate level and, eventualiy o postgraduate option in extension  education. All of
these innovations wounld provide the npportunity to sereen, as well as train, promising can-
didares moadvance of any formal oblipation on the part of the Government of Ecuador,

Ursually the university cannol train extension specialists but rather  generalists. In or-
dev to trin specialists a0 continuous progean: of inservice framing should be ereated using
Coulaesseminars, the establishment of fellowships, ete Generalists usually will work with
the small and mediom farmers because of the diversity of farming systems that they use.

(er - Alternatives ddeally an effective remodeled extension service would he tied
very tighitly 1o the commodity research programs of the  recommended foundation. The re-
nodeled extension service would be o blend of o siiall hut efficient public  extension ser
viee, @ strong extension-research linson auit within the foundation, and a group of private
extensicns Tivms and  apgencies,

Commadity extension specialists would be attached to cach of the foundation's programs



with the stated responsthlity of moving new techmolozies 1o the field via vither public or private
activities and of Lrngong problems from the field 1o the yescineh progran leader, This inle-
gration does not climnmate the need for gencralists e the treld, 1 does provide a conduit by means
of which the private and publie fiehbagent may be hept current on techuologies appropria-
te to the needs of b provinee o1 zone: Convercebs o prosides o echimsm whereby the
provincial prioviies can be Aept o the toretiont of the programmatic ongoin plannmy
process Further. the conmnodity extension peaadid vl e pome tesponsthility for cuor-
dinating activities with the Provinend Dicectors i order to e that the needs of the pro-
vinee are consudered and that the appaopoate technology o Ll zettiing to the field

For the eftective functionine of the REE svademr several Tactors warrant aadysts in
order that posable solutions tor gnosement of the sostem ean be devised The prioritiza-
ton of prograne within the components of aeriealtural extension are based on the national
agricultural poliey e-tablshed o the General Development Plan laking iuto aecount the
following critern:

Ecological coniitions ot the provinee or region,

Feasthility or the producthion ot export crops,

Specthic mterests ol the Prmers wah vesiad to o determined activity,

Determunation of exitingy Lavorable factors m the zane for a specifie crop or activity

on the part of the techmeians o1 MAG,

Supply ol agricultural products for ceacerad consumption,

Ease of organmization of produeers, and

Avatlabiiny of techieal itonmation wd reaearelt results.

Coordinstion saud cotmynication among the three components avoids  duplication of
effort. The Provincial boector: ws the one responsible for the agricullural  activities in the
provinee, should Lieve oonugor put s the prosrammimg of achivities for his area of respon-
sihility.

The role of the three components s cheady detmed within the system, bhut not the
sizee or the mtevo tons woong them These may change depending on various  factors
such e the aarealtural pobiey, the avankabitiny of funds, and programming  within the 5Y5-
tem.

There oo effective division of Tibor for all three components hetween the  public
and private sectors oo both sectors rescarel, extension and cdueation are heing done. Pri-
vate research and techmeal assistance, e generad, are usually focused on the larger enter-
prises or on spectaluse crops which supply agromdustry.

Technology transter as carried out by privade astitutions and - associations  must be
specitie in e objectives miantainne atntht relabionship with rescareh and with the respee-
tive provinetal office

In the technolozy-transter component there are some personnel of sufficient ability to
carry oui their responsbilities However: there also exist some technical  personnel  who
wHl require aparading i order (o provide move effective serviees 1o the producer,

In the some manner the vescareh professionals should be involved in technolopy
transfer, s coordination with extenston persounel of the provincial office, suring  appro-
priate technical and scientific methods.

Factor markets and product markets constitute an - important - source of  technology-
transfer but 1t is neccesary that they be coordmated inorder to avoid possible  conflict-of-

interest problems.
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The voluntary organizations serve a most tmportant service in technology  transfer,
asstiming that coordination with extension and  with research that can help them be invol-
ved in o deselopment prograan at the provineial fevel or ot the national tevel s in place in
order to avond daplication of work Private mstitutions that are mvolved e orural assistance
have specitic development objectives and woil n previbie areas or activities Publie exten-
ston anstitaiens have o mueh more broad responsthility e extension and, therelore should

have an amtormational and g relationsup with PVO - agencies
3 Agricultural Fducation

Eeuador i nerther the ime nor the piogey necessary to undertake o peneral reorpan.
Zation o the cdncational proprauns that operate sdpport ot the agrictltural sector. There
fore the stvatede ad recorunendations ! forth i this report are based an the follow-
Loyl preutses

ar Fhe wupply ot hunan capial prodaeed by the educationad insttutions is ade-
quite e number but totedly nadequate waith o reeard to the needs of sustinned  agricultu-
tal development progran

thThe praduate. o mstutons of highe fecrming dore deticient o the hasie
saences s s prerpalyy due to the laet that the professors  themselves are inadequa
tely prepared wnd have o contaet with curvent researeh activities

ser There as no anteriction between the universities and the resvarch or exten-
ston programs L0 s estiated that only o suedl number, perhaps less than 500 professors
have the necessary serentil capabiity cand interest 1o dedicate themselves to research or
agricultural extension Fhiese professors venerativ teach only pirt time and therefore are not
ahde to take advantape of the opportuniie, (o miprove ther et knowledye by par-
Nerpating i rescarch o extension progrant. s experience would be reflected m hetter
Teaching progiam at e aneraty eyl

uhr Pritzed vecvineh aod exension progizms should wdentify o small number
of potentadly productive protesors e careldly seleeted universities and develop collabora-
tive agreriuents an srder 1o

tprove the saentine and teachigg potential of the professors,

provide opportunitoe for ther students’ participation,

avord dupliciting co-ts and eftort in resceaeh i high-prioriy areas, aud

improve the quality ol praduates in a relatively short period of time

Univeraty polities has serrasly eroded pmthhie confidence and sapport as well as de-
credsimnl effectne proviams of mstbiuction Hooresearch festension ‘education interactions  are
caretally ananaged they can e soecesstal olatimg professors from polities. This  conld
contribute to the restoration of confulence. support and public expectancy,

w There are o postyradiate opportumtios in agricultural education that would
pernnt tadents to i depth e selentifie knowledpe and improve their technical abilities.
varrently there aee noome-ttuions with adeguate capacity o the basie seiences which are
casential o mitding posteraduate programs However, the agricultural rescarch programs
provide some scienhfn talent that could he vers wsetul to the university in connection with
a postpraduate course o those few couraes that doe not lead 1o g degree. Expatriate tech.-
mieal personnel who support researeh and extension programs can also be useful in offes-



ing especial short courses or seminars at the university. A coordinated effort to use these
possibilities would provide an intermediate and effective step toward future postgraduate
programs.

D. RECOMMENDATIONS
1. Research

a. The activation of complete and functional rescarch and technology-transfer
programs, impacting all importnt components of the apgricultural scctor.
b. The establishment of an REE svstem that adequately serves  all user  groups
(large producers. medium producers: small producers and communesy.
¢. The separaticit of fomento developmenty type activities from those of research
without discounting the responsibility of the rescarcher to promote  the use and maintain
the genetic quality of improved materials.
d. The establishment of a postgraduate school for agricultural science in Fcua-
dor.
¢ The assuranee that the public and private sectors work together in the most
effective manner in the pinnning, financing,  and exccution of rescarch.
f. The estabhshment of o pernmanent, external mechanism of  evalation for the
REE system.
Preceedmg are the long-term goals lor the supgested  REE strategy. These can be
accomplished by means of the short and mid-term activiti-s deseribed below:
short and mid-term. The recommendations for short-term innovations  have  heen
formulated with two ideas in mind: to prepare o soumd basis for the implementation of the
lung-term objectives and to have on-going short-term activities wntte  progress is  made to-
ward th. more difficult mid-term objectives. On this basis we recommend:

L. The inmediate ereation of o Foundation whose mission will be the coordination and
support of the REE system. With sufficent funds  and  leadership, this  Foundation
could provide inmediate resolution (o varios problems such as: the  establishment of
priority programs, their planning and development; prioritization among the elements
ol cach program and its activities; rational budget-planning and a {lexible budgetary
administratton; increasing the efficieney of use of doner contributions,  coordinating
them with the priorities and objectives  of  established  prograras;  appropriate  salary
schedules for research personnel. correction of the current absence of rescach pro-
grams on plant/soil/water relationships. socio-anthropological studies related to tech-
nolopy adaptation, cte, progranmung or the logical study of complex biological inte-
ractions; the creation of functional hinkages wmong all important REE institutions, pu-
Blic as well as private, including international organizations and programs; aiding in
the climination of duplication of effort umong the institutions; and improving support
seryiees.

The Foundation will be o legal entity, privately owned with social and  public
objectives. non-profit, antonomous character amnd owning its own facilities, This entity
will establish mechanisms for identifying and channeling national and  international
donations in support of hoth ith own objectives and  these of qualified  rescarchers
troughout the country.
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The research foundation will act as a catalyst in the area of national agricultu-
ral science, selecting and supporting those activities related to agricultural  science
and linking them direetly with extension and education.

Moreover the Foundation showld  identify and select appropriate research person-
nel wha will serve to link new technotogy amd knowledge with hoth public and pri-
vale entities in the countey that are responsible for the transfer of adapted or local
technology wAppendix 5)

2 The miplementation of a logical process of programming. planning and development
will meet the following short-term objectives: to resolve the problem of vehicle needs
and equipment ceparr, replacement and  purchase: o correet infrastructural deficien-
cles; to program the necessiy taining {or seientists and commodity extension  spe-
clalists an the foundation; and 1o implement an efficient internal evaluation process
for the researvclr programs

3 The training of new research and extenson-speciahist personnel based on a reinforeed
and expand «b Ano B ul progran in order to offee fellowships to new university grad-
wates who will serve for one year as research or extension assistants, This will pro-
vide imedite aed o programs with msufticient personnel, valuable training for the
parttcipants, and the opportunity for an elhicient selection of potential candidates for
longtern cploy ment imnediately fund and establish an Escuela de Egresados with-
i the Foundition o order 1o provide  shortterim,  specialized tralning for potential
reseatreh and extension personnel; provide more opportenities for Eeuadorean and fo-
reign students to conduct thesis research within the priority programs the Foundation.

4 As 4 means of improviag the preparation i basie scieaces of fulure Lniversity gradua-
tes the hanediate mnplementation of o program of small grants for promising pro-
feasors e the basie sciences and mathematics.

2. Extension

Agrieultural extension or technical assiinee is an integral component for the improve-
ment of the prodection and productivity of he country. Therelore, it deserves the max-
imum attention on the part ot the hipher administration toward resolving the problems
that currently exist. The Tundamental objective of agricultural extension  within an  REF
system as the establishment of an efficient technology-teansfer serviee, coordinated and sup-
ported by research ad agrienltural edueation and capable of raising both the production
and productivity Jevels ws well as the quality of hfe of the farmer and his family. In order
ty attamn these objectives, and 1 more specitic form, wo recommend:

0 Based on the avinlable physical. techinieal and  economic resources of  MAG,
e formation of o remodeled, integeated extension service.

thThe dentification of target populations in the sector, the  establishment of
program prionties and movement  toward enhancing  coordinated  private-sector  interven-
tion where appropriate; the coordination of exteasion prioritics with those of the research
foundation and the estantizhment of the necessary commodity-specialist  positions;  consider
the employment of such speciali-ts within the research foundation hut with state extension

lson responsibilities.
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(¢} Consider the establishment of a semiautonomous  exteasion institute outside
MAG. This step has to recommend it the decentratizition from and  elimination of much of
the burcaueratic paper work currently demanded of the public sector: the enhanced facility
to seek and secare techmeal and ceonomic asst tanee from external, nalional or suternation-
al organizalions, vrealer case an establishee e requiring enhanced and cuntinuing train-
ing of 15 penonnels complete anthory o demand ' une work from its staff, thereby
eltminating the current trend toward inerea ed ontside mvolvements. the authonity to estab-
Ishanew pav seale approprate to the shalls densnded  of s professionals; and  fewer
problemas of potential confhiet of nterest etes 1t mieht he created by mereased  private-
sector cooperation

il Establish apay ceale connmeinarate with the capababities and respansibilities
of the professionals cimploved.

) Create mechansms such as the Ano Rurid and secoud e 1o assure the
ongomg aperading of extension personnel ot all tevels and, eventually, the Tormation of a
postgradudte progiam e extension education

dy Tnelade the private sector e the plannmg, exectition and - evaluation of - out-
reach programs on Loth the -hont aad longe-team st Provede tor tae continuous feedback
from the prvate sector to the reacareh coganiz oo Gplions appropriate to o private-sector
intervention include consuttants, producer associdion., conlraets with purchasing tirms, su-
pervised credits wid private volunteer agencies.

1) Encourage the formation of farim groups around appropriate mutual mterests
to the end that they may take part in the deciaon-makimg process al all levels,

thy - Promote the development of rural Tamilics with programs that increase  the
contacts with women and voung peopte e the coononie, soctal, and cultural improvement
of the community

W) Inchade the gnprovement of post haevest teclimology, marketing and processing
of farm products, s achive Tegiimate outreach abjectives within priority programs,

() Consider the integration o PROTECA into the new extension format and its
coordination with the research foundation One deviee might be to have the board of diree-
tors of the foundation mianage the Tunds, not the organization of  PROTECA.  Another
might be to conader the wternim use of the tonndation’s board of directors a@ the the in-
tertin board for any new extension entity that might be considered. It seems reasonable
that the foundation's hoard, composed ol persons vitally interested i the  suceess of agri-
cultural research, wonld also be heenly mterested i the appropriate application of the re-
sults of that rescarch, Either or Loth of these  devices would help assure linkage at the ad-
mimstrative level inaddition to the progravunatic links dizenssed elsewhere.,

Ry Investigate the degree to which some components ol the agricultural scctor,
such as the better export-commodity  producers or the Lirger  producer associations, could
financially support the technieal assistinee provided them.

o Provide for the diceet involvement of the agravian proviseial  councils in the
planning and priorvitzing of outrearcl programs. al all fevels.

iy bExtend technelogies that promize Lo wmerease productivilty and/or production,
reduce underemplovment and conserve the natural-resource hase of the country.
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Figure 2. THE TECHNOLOGICAL IMPLOSIONM.
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3. Agricultural Education

The subcommission has agreed that the enormous  preblems that confront  education
i general and particularly i agmeultural edueation cannot be covered i this report. In-
stead, the subcomision decided to identily specifiic elements  withir the  the  universities
that can serve as imbal pomnts ol useful teraction with rescarch and extension, that might
play o catalytie role i divecting other umversity olements toward  an agriculture  based in
scienice in the near future,

ALE of the aspects divessed address the cntical problem of the shortage  of the hu-
mar resources neeessaty 1o support & more viadde ciiord snoinereasing production and pro-
ductivity,

a. Intermediate  Aprrcaltural  Eduea tiow,

Inorder o satisfy the extension and education needs technically-oriented people with
praciieal cxpertence atoa pre-unversity level it will be necessary to establish a few institu-
tons that can function toward this spectfic end. A ninimum of  one technical school at the
mtermedate level in the Sierra and another in the coast shauld be considered,

These schools shoubd be adminstratively  separate from the current system so that the
programs of studies, s mewmbers, and the meorporation of practical agricultural experience
can be designed nsccordanee with the speeitic needs of o science-hased agriculture, It is
desirable to use the experience of sundar schools moother cauntries such as Zamorano  in
Honduras 1 order to develop programs of study, methods of instruction and provide prac-
tical on-hands experience.

Specific steps that shoald be constdered  nelude the foltowing:

Hentfy a niddte-level school that exists in the Sicrra and
another in the Coast that have land and buildings appropriate to
the program and that arve casily aceessible hut at some distance
from densely populated areas.

Design and develop sonme type of independent foundation that will
maintain, administer and operate these schools, Such an
organization should bhe supported by public, private and
mternattonal apencies.

Lank the programs of these sehools to both publie and private
extension activities in order to assure the quality of

instruction and the henefit to those who will employ their
graduates. This can be achieved by means of an appropriate hoard
of directors,

Transfer the responsibilities for  the management and
administration to the foundation  and its board of directors.

h. Higher Agricultural Fducation.
These recomendations are divided in short - and long-terni objectives.

(1) Shori-term Recommendations:
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{a)  Reorient the concept of the Ano Rural to oue of practical training in
the fields of research and extension. The foundation and the mstitute will coordinate the
location of graduates in different public and private centers of - production.  Carefully se-
lected students in their sixth year will be assigned for one year to the Foundation as field
technicians, assuming that they also will complete their thesis work. By the same  token,
thase students who are interested in extension will be assigned to public or private exten-
ston activities.

thy Develop and tmplement  a program to reinforee the basie science cour-
ses i the universities that have beea selected fainteraet with research and extension. The
busic courses e phiysical and iologicad seiences chonld be reinforeed with additional cour-
ses e mathematies. chemistry, physics. ond statisties. Within the social sciences the cour
ses ineconomics should be upgraded. The focus will be o retrain o group of professors
responsible: for teaching the priciples of scienee. One option would be the inclusion of
six-month courses with wan cmphasis on modern teaching  methods, the use of laboratory
equipraent, the introduction of texthooks, and the use of available technical assistance in
the other activities of rescareh and extension

ter - Develop programs  of specialization in two of the sclected agricultural
ti.ersties fone in the coast and the other in the Sierra). These one-year programs of spe-
cialtzation will concentrate on training both rescarchers and extension specialistas.

For researchers the programs will emphasize courses in applied science, research me-
thodology, experimental design and research  planning, Similarly, for extension the focus
will be an extension philosophy, methodology, communications, human relations and exten-
ston planning,

This program of sperialization should be sinked with short courses at international or
national centers (for investigation, the foundatie: . and for extension, MAG or the new ins-
ttutey.

iy Implement a technical unit covering the soil, plant, water relatioship,
This iitial effort will be the first step in ercating a nucleus  of professional  Ecuadorean
agronomists prepared an the management of water at the farm level, drainage, utitization
of drrigated land, farm management and technieal agricultural production,

fe) Improve the preparation of 4 sclected group of university agricultural
professors. Professors should be chooen (o receive training abroad in order that they may
become adjunct investigators to the cational programs. A program of fellowships could he
linked to postgraduate programs in Brazil, Colombia, Costa Rica, Peru, United States, ete.
A strong emphasis on the application of science to the priority programs of Ecuador could
guide the selection of graduate candidates who will return to Eeuador in order to complete
their theses.

The acute shortage of such profesionals as agricultural cconomists, irrigation research-
ers microbiologists and agricaltural biochemists should he taken inte account when can-
didates are selected.

Some leaders in the area of Feuadorean agriculture estimate that a small percentage
of professors of agriculture have the training, the motivation, and the expericnee reqguired
to materially contribute to the national research network. They should he supported by re-
search grants from the Foundation. Approved research proposals from university professor
should be complementary to the Foundation's programs. A list of seleeted professors indi-



cating their training, their curre® research aetivites and interests, and their motivation to
do research should be drawn. This inventory would be compared with the priority research
needs of the Foundation. A procedure would  he developed to assure that the investigation
of selected candidates would coineide with the sationad priovilics. Contributions for this re-
search training could inchide operational support, needed laboratory  of field cquipment,
fellowship support for student aassistants, and bonuses far the directors of university  re-

search projects.
20 pong-term Recommendations:

The tmplementation of the recommendded short-term  activities will serve as a cata-
lysts to fe sent the fnstitutionalization of a scientific ovientation, Within two or three years
it should be possible to detect catalvsers of shortderm inttiatives. This should aid in identi-
fying institutions for additional activities. In order to achieve this catalysing effect there
are two recommendations:

faj The substantial restructuring and modernization of two centers of hig-
her edo ciens Bven though there are diverse  Beuadorean agriclimatic  arcas there need to
be two, woe on the Coast and the other in the Sieria. These centers should develop a solid
scientific base and seek the application of scientifie principles in order to promote agricul-
tural growth. The progrion of studies will serve all agricultural  sub-sector components in-
cluding production, Tactor markets, product markets and the publie-service sub-sector.

The two centers of higher education should scek to develop integrated programs of
study with specialization in several  disciplines, selecting and attracting capable students
and secking to change the poor imagen that students and the  public have of agricultural
careers, These two centers should be leaders  in attracting and retaining the best professio-
nals in Feaador and should prepare a hase for o new program of postgraduate education in
agriculture. b will be necessary to develop an the scientifically-hased  efforts made by the
two higher-education institutions.

thy The development of a postgraduate  program in - agricultural science
should he part one of the two institutions hosen for revitaiization at the undergraduate le-
vel along with o formal linkage with the national research program. This will serve two
purposes: 1) that the directors of the national research programs schould serve as adjunct
members of the postpraduate faculty and 2y to improve the flow of new knowledge obiai-
ned from the rescarch of those professors, associated with highly qualified postgraduate stu-
dents.

The new postgraduate school will be structured with at least four specialties. These
will include programs in animal scienee, agronomy, farm and husiness management, and
extension educition. One example of a higher specialization would be a  department of
agronomy that incorporates the sciences of crops, soils, water and pest management,



APPENDIX N- 1
Members of the Feuadorean and N, C. State Unlversity Team

Dr. Jorge Chang, Advisor, Ministry of Agriculture, in Agricultural Extension and Education
(Chief of Group).

Dr. A. J. Coutu, Profesor, Department of Economies and Busines, N.C. State University
(Chief of Group).

Dr. J. 1. Apple, Director of International Programs, N. C. State University.

Eng. Washington Gallardo, Provincial Director Cotopaxi, MAG.

Dr. L D. Gross, Profesor, Department of Crop Science, N. C. State University.

Iing. Roberto Icaza, Director of the National Rice Prograrn, MAG.

Eng. Gonzalo Jaramillo, Credit Coordinator of the National Foundation 4—F,

Dr. W. Johnson, Profesor, Department of Animal Science, N.C. State University.

Dr. Irancisco Munoz, Technical Director, INIAD,

Eng. Bolivar Navas, Coordinator, Planning and Training, and Community Youth
Development, Save the Children Alliance.

Dean J. Rigney, Former Dean of International DProgramas, N.C. State University.

Eng. Luis Sanchez, Director, Planning Office, MAG.

bDr. P. A, Sanchez, Professor, Departatinent of Soil Science, N.C. State University.

Dr. L. G. Wilson, Profesor and Extension Specialist, Department of Horticultural Science,
N.C. State University.

APPENDIX Nv 2
Individuals and Institutions Ccntacted

Rector, Alfonso Aguilar Ruilova, Uuiversidad Laica Vicente Rocafuerte.
Rector, Ledos Manuel Aguilera, Colegio Teenico de Agricultura Simon Rodriguez.
Eng. Pedro Alava, EFxecutive Director, INERIII.

Eng. N. Alvarado, Acting Chief, Irrigation Project of Babahoyo.

Eng. Freddy Amores, Soil Department, INIAP, Piehilingue.

Eng. Angel Anziies, Programa de Pastos, EEA — Pichilingue, INIAP.
Erg. Jaime Aragundi, Patologia Vegelal, EEA - Pichilingue, INIAP,
Eng. Raul Arevalo, Coordinador Sierra, MAG.

Ing. Mario Arroyo, African PPalm Assistant (MAG).

br. Hector Ballesteros, Coordinador de Extension (PROTECA).

Dr. Jorge Barba, Planificador, Proyeeto Tungurahua,

Agr. Jaime Barrionuevo, Tecnico, Prograrnas Rurales.

Vice-rector Eng. N. Beltran, Universidad de Ambato.

Rector Eng. Guillerino Bonilla, Colegio Tecnico Agropecuario Pastocalle.
Mr. Jorge Carbo, Livestock Specialist, Agricultor en Latacunga.

Mr. Manucl Cajiao, Livestock Specialist, Agricultor en Latacunga.

Eng. Francisco Canepa, INIAP (Executive Director).

Dr. Gorky Campusano, CONADE.



Dr. Gilberto Carpio C., Livestock Assistant, MAG.

Eng. Freddy Cevallos, Director de Escueias de Tecnologia, ESPOL.

Eng. Nelson Cevailos, Rector Interino, ESPOL.

Mr. Dale Colyer, USAID - - RDO.

Eng. Juan Cordova, Soil Depavtment, Santa Catalina.

Eng. Carlos Cortez, Programas de Investigacion, EEA - Pichilingue, INJIAP.

Eng. Santiage Crespo, Programa del Maiz, EEA . Pichilingue, INIAP.

Kng. Elsa Diaz, Teemico, Programa de Cereales, MAG

Eng. Gorky Diuz, Programa de Soya FEA - Pichilingue, INIAD.

Dr. Kamal Dow, Chief Party of University of Florida, RT'TS Projeet.

Dr. Gonzalo icheverria, Technical Director, Livestock, Sierra-Amazonia, MAG.
Mr. Jose Espinosa, Livestock Specialist, Agricultor Latacunga.

Sub-dean Eng. Nino Espinosa, Ayronomy Faculty, Universidad Lerica V. Rocafuerte.
Director, Dr. Oswaldo spivosa, Rancho Ronald 4--F,

Eng. Gonzalo Gularraga, Fspecialista en Pastos, Zona de Santo Domingo, MAG.
Eng. Carfos Gunzaler S., Technical Director, African Palm, MAG.

Dr. Jorge Gonzalez (DVM) Chief, Livestock Program, EEA — Santa Catalina, INIAP.
Dr. Mario Gramla, Jefe de Zona de San'o Domingo MAG.

Mr. Ilovazd Harper, USAID, RDO.

Fng. Vicente Ulingworth, Instituto Tecnico Agropecuario de la Sierra - Luis A, Martinez.
Ing. Arturo Jacome, Technical Dircctor, Agro-industries, MAG.

Deon Eng. Eduardo Lanata, Agronomy Faculty, Universidad de Guayaquii.
Marcel Laniado, Minister of Agriculture and Livestock.

Lic. Rigoberto Lara, APROCICO Manager.

Rector Eng. Oswaldo Larrea, Institulo Agropecuario de la Sierra, Luis A. Martinez.
Eng. Pablo E. Larrea, Regional Director, Sicrra-Amizonia.

Eng. Rafael Leon, Provincial Director of MAG, Prov. de Bolivar.

Iing. Cesar Loaiza, Assistant, Agroindustries, MAG.

Eng. German Lopez, Assistant, Technical Director, Sced, MAG.

Eng. Paco Lopez, Assistant, Sanidad Vegetal, MAG.

Mr. Darcll McIntyre, USAID, RDO.

Agron. Mentor Mera, Teenico en Fruticultura, Proyecto Tungurahua.

Eng. N. Merino, Technical Dircetor, Sanidad Vegetal, MAG.

Eng. Saul Mestanza, Director, EEA Boliche.

Eng. Francisco Mite, Director, EEA - Pichilingue, INIAP,

Eng. Carlos Molina, I’residente, 4-—F IFoundation.

Chief Eng. Carlos Monteverde, Dpto, de Servicio Tecnico, National Rice Program.
Eng. Miguel Moreano, Direclor de Consejo Nacional de Ciencia y Tecnologia (CONACYT).
Medardo Naranjo y esposa, Agricullores, Proyecto Tungurahua.

Eng. Vicente Norea, INIAP, Santa Catalina.

Mr. John O'Donnecll, USAID, RDO.

Dr. Ramon Ortega (DVM) Livestock Specialist, Santo Domingo Area, MAG.

Dr. Washington Padilla, Technical Department, AGRIPAC, Cia. Ltda.

Eng. Jose Miranda, Asistente Dircecion, African Palm, MAG,

Eng. Luis Paodi, Director de Planificacion, ESPOL.
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Eng. Alonso Pazos, Director, PROTECA.

Eng. Vicente Paliz, Entomoivgia, EEA — Pichilingue, INIAP.

Gerardo Perpitez, Asistente, Hortifruticultura, MAG.

Eng. Edwin Dicdra, Assistant, Agroindustries, MAG.

Dr. Leoncio Queiada, Technical Assistant, Livestock, MAG.

Dean Eng. Tose Realpe, Agronomy Faculty, Universidad de Babahoyo.

Eng. Jorge Rivadenira, Director, Livestock Specilist EEA Santa Catalina, INJAP.
Eng. Angel Roman, Universidad Central.
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APPENDIX N» 4

Data on Plan for Agricultural Extension 1/

Proposed Division of public/private responsibilities by clientele and time.

ENTITIES

Clhentele
" Fechnical T T

Time Period

Short

Mcdium — Yong
Assistence 2/ Support 3/0-3 Years 4-6 Years 7 Years

- (pereent) - ———e o
PRIVATE ORGANIZATIONS
CARITAS 3.4 5/95
CESAR 4 95/5 80/20 50/50
CPR 4,5 90/10 70/30 50/50
Cent Reg. Capace,

Campesinos 4 70/30 €0/40 50/50
Fiscuelas Radiofoni-

cis Pop. Feua 3,45 0/100 07100 0/100
FEPP 4 90/10 75/25 60/40
["'und  Desar. Rur.

Bretheven Un. 5 5 0/100 0/100 0/100
FED (Zona Norte) 345 95/5 90/10 85/15
Fund. Nae b F Todos 50/50 40/60 30/70
Fund. Natura Todos 80/20 60/40 50/50
Plan Padrinos 34,5 30/70 20/80 15/85
Cuerpo de Pas 2,345 80/20 80/20 80/20
CARE 4 4 80/20 80/20 80/20
FECOOPAM H H) 50/50 60/40 20/80
Meals for Millions 4,5 1,5 50/50 40/60 30/70
Save the Children 4 4 40/60 40/60 30/70
Average 57/43 48/52 40/60

...... continued



Appendix 4: (Continued)

Time Periiod

Short Medium Long

ENTITIES CIENTELE 2 0--3 Years 4--6 Years 7 Years
- - - (pereent) -o- o

ENTITIES OF MINISTRY OF AGRICULTURE
PROTECA Todos 80/20 60/40 (/100
CREA 234,56 20/80 40/60 50/50
CRM Todos 0/100 0/100 0/100
[ERAC 2345 80/20 90/10 95/5
INCRAEF Todes 30/70 40/60 50/50
INERHI Todos 60/40 65/35 80/20
INIAD Todus 100/0 100/0 100/0
ENDES Todos 99/1 99/1 99/1
Average 59/41 62/38 72/28
ASSOCIATED INSTITUTIONS
SEDRI 34,5 0/10u 0/100 0/100
FODERUMA 4,5 95/5 95/5 95/5
CEDEGE 2,34 0/100 0/100 0/100
PREDESUR Todos 60/40 60/40 60/40
BNF Todos 08/2 99/1 100/0
ESCUELAS AGRICOLAS Todos 90/10 85/15 60/4C
CAYV T INSTRUCCIONES Conscriptos 90/10 90/10 90/10
Avoy oy 02,48 61/39 58/42
CLTENTELE
1. Large 30/70 20/80 10/90
2. Medium 80/20 60/40 50/50
3. Small 80/20 70/30 60/40
4. Communes 90/10 80/20 70/30
5. Cooperatives 90/10 60/40 40/80
6. Producer Associtions 80/20 50/50 20/80
7. Business 10/90 5/95 5/95
Average 47/33 49/51 36/64

1/ Ecuadorian Agricultural Extension Service.

2/ 1. Large, 2. Medium, 3. Small, 4. Communes, 5. Cooperatives, 6. Producer
Associations, 7. Businesses.

3/ Donations of equipment, malerials, oil/fue!, ete.
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APPENDIX N- 5
PROPOSAL FOR AN AGRICULTURAL RESEARCH FOUNDATION
Introduction

IUis generally agreed that agricultural seience s indispensable to sustained agricultural
development. The major cngine for growth is techuotogical change which is the product
of agricultural science. Several elements  are absolutely essential to a viable program in
agricultural science: (1) the hiring, retention and  continuous professional improvement
of welltvained and expertenced scientists 12) g permanent commitment to  technical
chanyge; £ sustained financial support; ¢h o respond to social, political and  economie
tssues; and 1 and administrative structure directed by scientists but responsive to the
clientele. 1t is proposed that a private, mde pendent. not-for-profit - foundation he formed
to meet these conditions. The foundation will be  called  “The Agricultural  Research
Foundation of Feuados”. The foundation’s mission will be o improve agricultural
science rescarch, extension, and education  for the benefit of 1cuador”,

Why a Foundation

Becanse extsting public faws, policies, and  programs do not provide these essential ele-
ments, & private, nonprofit foundation should and can he designed to resolve issues of
training and reteation of scientists, substitution of private for public sustained financial
support, adherence to a long-term continous  commitment, and  scientific  talent that
plans, fmplements, and evaluates o system responsive to but not dictated by political,
veonomie, and socral issues.

What the Foundation Will Do:

‘The mxjor purpose will he to produce a continous stream of new technologies, te test
and transfer such knowledge to existing public and private extension agencies, and to
structure and jomtly administer 4 new graduate school. The foundation will be responsi-
ble for developing and sustaining the agricultural science base required to achieve in-
creased rates of agricultural development  in Ecuador.

The new foundation will also gradually phase out government production of cer-
tified sced and plants and the sale of animals and semen. Instead, focus will turn to be
producing seed, plant, and animal inputs for the private seetor to increase and distri-
bute.

The foundation will be restricted to a liaison function with public and private
extension activities. The foundation will not assume the public extension function but
rather feeus on sevving the public extension function. Also the foundation will not take
responsibility for undergraduate education. A liaison relationship will serve the profes-
sors and fortify research and extension activities of selected universities.,

The foundation staff will consist of of some of the previous INIAP staff, as well
as new professionals, and will focus on rescarch-extension liaison and graduate cduca-



tion. The new extension liaison specialists  will assist in developing and testing practical
technical packages, provide technical assistance to private and public extension agencies,
and vonduct training programs for private and public extension agencies.

How the Foundation will Function:

The foundation will he governed by an independent hoard of directors, The first hoard
will be appointed by the Ministry of Agriculture; thereafter, new members will be se-
lected by the existing board. All members will have lmited terms on the board.

The foundation should have a full time chief exceutive officer (CEQ), who will
be responsible for the general organizational structure necessary for the foundation to
carry outl its mission and purpoese. The board could reserve the right to approve ail per-
sonnel reconmmended by the CEO for professional staff positions.

From the beginning, the foundation must have independent financing and credi-
hility sufficient to attract professionals, restructure existing research activities, and add
extension-liaison as well as graduate school professionals. In its formative years, the
foundation. The endowment would be expected to increase from  external donors, pri-
vite donations, and, possibly, a tax on agricultural commeditics  specifically allocated to
the capital aceount of the foundation.

The foundatior will be responsible for operaticaal policies on:

1. Establishing an independent salary  schedule for all research, extension liaison,
graduate-school, and serviee personnel,

2 Establishing foundation policies on  rewards, promotoins, transfer, and termina-
tions;

3. Establishing a human-resource development program for research and extension

liaison personnel;

4. Establishing a set of communication activitics for the research and extension-liai-
S0n programs:

5. Establishing mechanisms for linking rescarch, extension-liaison, and  graduate-
school personnel to the external seientifie community. This should include link-
ages with indigenous institutions, international agricultural centers, external scien-
tific institutions including universities, and other international seientific organiza-
tions;

. Establishing a system for providing research grants to sclected academies and re-
searchers. The objectives of such grants must be related to the foundation’s pro-
gram objectives, and appropriate evaluation mechanisms must be formulated.

Foundation Governance and Structure

The most essential condition for the success of the foundation will be the integrity of its
governing hoard. Maintaining the foundation's independence, free of government or self-
interest. is extremely important. This independence critically depends on the founda-
tion having a substantial, assured financial resource base and independence from fun-
diug subject to political pressures. This dous not mean the foundation should be insen-
cials.

sitive to national needs and priorities as defined by the people through their clected offi-
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As designed. the foundation can be offeotiy - ouly by developing aud Sustaining part-
nerships with public-accror ovvamzations .l avencres s dependept upun these organ-
Pations oo effectively carry out als progeaane bul must not be captured by this depen-
dence. TU mut mantin e 1eh! 10 Use 1 Desonnees B support ol the most effective
program approach aecording 1o the judecoaenr of the hoard.

Pagure 501 npee e o ave ol it ior the tonndation
A lewt tour comnttees should be o tonmed by members of the Board:
Planning: to anonally ceview the pronutie and contents of programs.,

Doselopments to Sl vearietnd ad anreatncted Tunds

Finanves i andit: 0 vetetame the tiaial ate and distiibution of recurrig bud-
pets
Nuninations: o select o tate el peeent b candidates 1o be employed by founda-

Hon as well woomew qucrnbaer ol the board
Finance

Severad ampoclad element, ae o cocnded wail the financial aspects of o foundation
QUItE apart Bomn cleeimve e of e i aions resourees, tho an adequate,  stable
ieome and e onvee, tvpes and balines HNOLE sutvees are important, Annual carnings
frome S capital endowment Twnd. - anreate ed™. conld be under the control of the board
of divector The tonndation vl alse actioely seck additionad Crestricted” endowment
HITINES POoarainty tron exterial sources. publte or private; use of  annual carnings
fromn et tod tunds wall Dlieh e e by the donors.

The relative propmhon or nacestrieted ool orestpeted funding as wetl as the sour-
ceotd vpe GF e dretod fadndieye can arcaihy wted the foundation’s performance. A co-
mnnoemptabien o bossd ang aanmgsenent st iavor external fuiing trestricted) sinee
e e the nres et s G low toundi o activity. However, a high level
OF restiacted vt elatne fa areat b tinamg can divert the foundation from its
SHnGL purpose ana prescais, despnte the bead mlentions of the bedid and management.
Avreairieted tunnin o e wron, tie irealrcied base hecemies  narrower. Thus,  the
ekt cotaes sidnerarte toothe doss ol those outside funds. 10 s pulled  toward
portorpung ot cwetated by e antade tander and becomes tess, capable of chart-

Iy b asw i cote s ]y et up to do,
Other Conditions

For the Toundation &0 reprcsent natv il and ceglonal polinies, three oplions or alterna-

tes are available

i The foundation should wearporate m s by-lvs sueh requirements as meetings
Letwern Loand embery and official . of anloonews sovernment to become  familiar
with the new polities and direstions,

2 By dav requivement s hould aleo stale that ane awdvioory committee of the hoard
mcelade members ol ans new goveimment. o well o previous board niembers,

3 The Joundation bl truchine sirony tescareh prograts capable of anticipating
e protteme Tios would obvipte  the najorty ot probleins  proposed by any
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new government. A gradual reduction of development activities will strengthen research
with truly anlicipated capacity . A development type erisis should not affect well-program-
med research activitites.

To minimize the feding of political assigmments, the Minister can name an
ad hoc comittee composed of leaders o the private and public sector to nominate three
candidates for hoard position

The board should also plan to establish @ program of board assignments  for
years. Of the eipght buard members, two could be assipned per year and one of them to
be reclected or replaced: two more tor two vears, and one of them to be reelected or re-
placed; two more for three yeiats, ete The selection of the assignments for one, two, or
three years should be unforeseen, bt both should not come from the same  section in
the same year

Two sertows points currently vcenr vegarding position and salary seales. One s
the inadequate focus on the vetanimg people mstead of bringing in more highly  quali-
fied personnel The other ds paming positions as scientists although they are adminis-
trative to retn the higher salaries of serentists, Thus the transfers of  personnel from
INIAP or another entity into the foundatrion shoubd not be automatic but very selective.

Table 52 provides a consideration of salary steps from USDA. A new  graduate
tlng. Ayr. cted or a technicnn with some experience shoutd start around grade 11, A
EY 00 just praduated would probably bepin at grade 120 Promotion  through the stages
o grades will be based on professional skills, publications, ete. One may start in which-
ever grade or stage according to his or he:  reputation,  responsibilities, ete. Administra-
tors and top devel professionals could be included in the highest grades.
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Figure 5-1. Proposed Organization for the
Foundation of Ecuedor.
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Table 5.2. Relative USDA Salary Scale.

Rating 1 2 3 4 5 6 7 8 9 10

——— .};;)fesiunal grades -

11 100 103 106 110 113 117 120 123 126 130
12 120 156
13 142

14 168

15 199 204 211 218 224 231 238 244 251 257
16 232 240 248 255 263

17 272

18 319
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