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Abstract 

In co ll abo rati on w ith the Colombian Agri cultural Institute (ICA), the IDRC ru ra l 
development team has been stud yi ng problems in agri cultural production faced by sma ll 
fa rmers. Over a 4-year peri od, seve ral studies we re conducted in the Caqueza Rural 
Development Project. These dealt with ex isting crop production patterns, the deve lopment of 
new technology, the analys is of the cred it system, and an eva luat ion of the marketin g st ructure. 
The specifi c findings of these stud ies showed that : 

• 63% of the smal l fa rm cro p acreage is in corn production; 27% is in potato prod uction; 
66% is in legumes associated w ith the former two; and only 12% is in hort icultural crops. 

• The applicat ion of ferti lizer, new seeds, and pesti cides could increase co rn y ields threefold . 
This w as, however, at an add itional cost of 200% fo r materi al inputs and a doubli ng of the 
ri sk from production and price va riations. 

• The new technology in co rn product ion could increase net returns to total inves tment by 
ove r 50% above returns from tradi t ional corn production. 

• Labour employment and return s to labour could increase 80% with the adopt ion of the new 
co rn techno logy. 

• Net return to tota l investment in hort icultural production alternat ives fo und in the area 
ranged from 90 to 190%, compared w ith returns fo r tradit ional co rn of 30%. 

• M aterial input costs fo r horti cultural production ran from $ 100 (U.S.) to $3 00 per hectare 
compared to trad itional corn at $50 per hectare. 

• Labour employment in horti cultural production was at least three ti mes that of trad it ional 
corn . 

• Price-production ri sks in ho rti culture increased d irectl y w ith costs of materi al inputs, 
ranging from 100 to 400% above the ri sk level of traditional corn . 

• The govern ment bank's interes t rate was 13%. W hen imputed values for lega l costs, time 
spent, travel, and bri bes we re inc luded, the rea l cost of credit to the farmers averaged 43% 
per year. O f all credit sources analyzed, bank credit only accounted for 27% of the loans. 

• Marketing margins to intermediari es we re low but ove rca pac ity in veh ic les and marketing 
agents suggested the ex istence of an " atomisti c" market st ru cture. 
Several concl usions were drawn from these studies. First, modern tec hno logy substant ia ll y 

increases ri sk to ca pital expenditures and, at his subsistence wea lth leve l, the small fa rmer ca n i l l 
affo rd thi s. Second ly, cas h for investment in new fa rm ing activities is severely limited and ve ry 
costl y; almost double the opportunit y cost of loca l ca pital. Thirdly, the anarchic " atomistic" 
market ing structure jeopardizes the attainment of the potential economic opportun ities from 
adopting modern techno logy in agri cul ture. 

This analysis of the smal l fa rm situati on in Caqueza has led to the fo rmation of three majo r 
act ion programs. The first was to continue the deve lopment of new agri cultural techno logy 
adapted to the region. The second was to initiate, on an experi menta l bas is, a credit- insurance 
investment scheme fo r co rn and onion producers w ho appl y the new techno logy. The third was 
to create a farmers- retailers voluntary chain fo r the two-way marketing of fresh produce, farm 
supplies, and staple foods. All three aim toward the generat ion of integrated suppo rt structures 
for small fa rmers' product ion. Preliminary results appear to indicate economic feas ibil ity of 
these programs, but their ultimate success w i l l be measured by futu re increases in sma ll fa rm 
incomes and well -being. 
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Resume 

L'eq uipe du CRDI oeuvrant dans le domaine du developpement rural a etudie, en 
cooperation avec l'lnstituto Colombiano Agropecuario (ICA), les problemes de production 
agricole auxquels se heurtent les petits fermiers. Pendant plus de quatre ans, de nombreuses 
eludes poursuivies dans le cadre du projet de developpement rural de Caqueza et traitant de 
modeles actuels de production culturale, du developpement d'une nouvelle technologie, de 
!' analyse du systeme de cred it, et d' une eva luation de la structure de commercia lisation, ont 
demontre en particulier ce qui suit : 

• 63 % de la superficie des petites fermes est consacree a la production de ma"is; 27% a la 
production de pommes de terre; 66% aux cultures maraicheres, y compris la pomme de 
terre et le ma"is; et 12% a l' horticulture . 

• L' utilisation d'engrais, de nouvelles semences et de pesticides pourrait tripler les recoltes 
de ma·is. Ce rendement requererait, cependant, un debours additionnel de 200% pour les 
entrees de materiel et doublerait le ri sque encouru sui te a des va ri ations de prix et de 
production . 

• Les nouvelles techniques de culture du ma·is pourraient augmenter les rendements nets par 
rapport a l'investissement total de plus de 50%, de ce que l'on obtenait par la culture 
traditionnelle du ma·is. 

• L' adoption de nouvelles techniques de culture du ma·is pourrait augmenter de 80% 
l'emploi et le revenu . 

• Le rendement net de l'investissement total obtenu par diverses techniques d'horticulture 
trouvees dans la region s'est chiffre de 90 a 190% comparativement aux rentrees de 30% 
que produit la culture traditionnelle du ma·is. 

• Les couts du materiel servant a la production horticole se sont eleves de $1 00 a $300 
(america ins) par hectare compares a $50 par hectare pour les techniques traditionnelles de 
production de ma·is. 

• On embauchait trois fois plus pour la production horticole moderne que pour les methodes 
traditionnelles de culture du ma·is. 

• En horticulture, les risques prix-production augmentaient directement en fonction des 
entrees de materiel, excedant de 100 a 400% le niveau de risque encouru en production 
traditionnelle de ma·is. 

• Le taux d' interet de la banque d' Etat s'elevait a 13%. Toutefois si l 'on ajoute les sommes 
versees en frais juridiques, le temps, les deplacements, et les pots-de-vin, le cout reel du 
credit aux agriculteurs etait, en moyenne, de 43 % par annee. Apres analyse de toutes les 
sources de credit, le credit bancaire ne rend compte que de 27% des prets. 

• Les fa ibles marges de commercialisat ion aux intermediaires ont ete minimes mais le 
pouvoir centralisateur des manoeuvriers et des agents de commerciali sation laissent 
entrevoir !'existence d' une structure de marche " atomistique". 
Lesdites eludes ont permis de tirer plusieurs conc lusions. Premierement, que les techniques 

modernes augmentent sens ib lement le risque par rapport aux capitaux invest is, ce que peut 
difficilement se permettre le petit agriculteur a peine capable d' assurer sa subsistance. 
Deuxiemement, que les fonds destines aux investissements dans de nouvelles operations 
agricoles sont Ires limites et fort couteux - soil presque le double de la premiere mise de fonds. 
Troisiemement, que la structure anarchique de commercialisat ion " atomist ique" compromet la 
real isation des possibilites economiques qu'on reti rerait par I' adoption de techniques agricoles 
modernes. 

Celle etude de la situation de la petite exploitation agricole a Caqueza a mene a la 
formulation de trois principaux programmes de travail. Le premier consistait a poursuivre le 
developpement de nouvelles techniques agrico les adaptees a la region . Le second, a creer, a 
titre d' essai , un programme de placements c redit-assurance pour producteurs de ma·is et 
d'oignons utilisant les nouvelles techniques . Le troisieme, a creer un reseau volontaire 
agriculteurs-detaillants pour la mise en marche, dans les deux sens, de produits frais, de denrees 
et d'aliments de base. lls visen t tousles trois a creer des structures favorisant I' aide destinee aux 
petits agriculteurs et leur production. Des resultats preliminaires semblent indiquer que ces 
programmes sont economiq uement realisables, ma is le succes definitif ne saurait etre demontre 
qu'en fonction du relevement economique et du bien-etre des petits fermiers. 
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Foreword 

After an extensive study of integrated rural development programs in other parts 
of the world, the lnstituto Colombiano Agropecuario (ICA) decided early in 1971 to 
restructure its own activit ies in this field , based on the model being used in the Puebla 
project in Mexico. The Colombian approac h differed somewhat from Peubla, where 
most of the emphasis was on corn production, in that the Colombian areas selected for 
the first integrated rural development projects all involved complex intercropping 
systems on small farms. In addition to the emphasis on agronomy, the Colombian 
program incorporated inputs in animal science and home economics. 

The Colombian program commenced with four pilot projects and in the last 4 
years the number of projects has expanded to 22, covering a sign ifi cant part of the 
small farm ing area in the country. In mid-1971 , IDRC was invited by ICA to 
collabo rate in this program by providing a small team of specia lists to assist in 
developing the methodology and eval uation techniques for the program. 

This report by the IDRC team, which is a modified version of a paper presented at 
the Canadian Agricultural Economics Society annual meeting at Brandon, Manitoba, 
in June 1975, describes some of the progress made during the 4 years of the program 
to date. The report represents the co llective efforts of the small IDRC team and a large 
number of Colombian coworkers. Because the program has moved very rap idly and 
the pilot projects have been used to train staff for the expanded program, there has 
been a substantial movement in the local staff and a very large number have made 
inputs to the work described in the study. Furthermore, the program has a linkage with 
the postgraduate program operated jointly by ICA and the National University and 
with the programs of other universities. Over 20 students have cond ucted their field 
resea rch for postgraduate degrees in the project. The li st of persons co llaborating in 
the program has been, therefore, very large. However, particularly enthusiastic 
support and assistance has been received at all times from Dr Rafael Marino, the 
director general of ICA and Dr Josue Franco, the deputy director specifica ll y 
responsible for integrated rural development. At the level of the project itself much of 
the work described cou ld not have been carried out without the backing of Ciro 
Villam izar and Roberto Gonzalez, fo rmer project coord inators now promoted to ICA 
regional coordi nators, and to Alfonso Chudt the project eva luation officer w ho is 
largely responsible for the progress made in the marketi ng activities. 

In co llaboration w ith the World Bank, ICA is now embark ing on the preparation 
of a sizeable expansion in its rural development activ ities. As part of the preparatory 
work fo r this program the experiences of the pilot project at Caq ueza are being 
recorded in greater depth and it is anti cipated that during 1976 this materia l wi ll be 
availab le in both English and Spanish so that the lessons of experience gained in the 
project can be used for the purpose of planning and developing projects of this nature 
elsewhere. 

Barry Nestel 
Associate Director 
Agriculture, Food and Nutrit ion Sciences 
International Development Research Centre 
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View of com fields. 
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Introduction 

In the last 20 years several effo rts have been made to acce lerate rural 
development in the Third Worl d through the int roducti on of new techniques in 
agriculture and an ima l prod uction. Th is approach has been st imulated by the 
encouraging progress made in the last 15 yea rs in the deve lopment of new technology 
that increases agri cultural p rod ucti on capac ity. Neve rthe less, although the adoption 
of th is new technology by small fa rmers has been a majo r rural deve lopment goa l, in 
pract ice the success achieved has been rather li mi ted. Recent think ing has suggested 
that low adoption rates may resu lt from the new techno logy bei ng inappropriate fo r 
sma ll fa rm situations . In parti cular it may be erroneo us to seek onl y to max imize 
prod uct ion per hecta re, and to cons ider that other p roduction fac to rs ex ist in 
un lim ited quantit ies and at f ixed pri ces. Such an approach ass umes that the 
econom ic, social , cul tural, and politica l in frastructure ca n and w ill automatica ll y 
adjust to the req uirements of the new technology. In practi ce this does not often 
occur. 

More rece ntly, an altern ative approach has gained some acceptance, namely that 
of adj usti ng production tec hnology to the socia l and economic systems currently 
enco untered in ru ra l areas. This approach has emerged as a res ult of the recognition 
that modern prod ucti on techno logy (especiall y fe rt i li zation and mechanizati on) 
(Urrutia M ontoya 1974) may increase the d isparity in we lfa re leve ls_ between 
commercia l and traditio nal fa rme rs, ra therthan c lose the gap. 

The present study examines th is second approach. It dea ls primari ly w ith the 
agricu ltu ra l sector, and in thi s sense suffers from an inherent weakness since the work 
shows clea rl y that successful rural deve lopment invo lves many nonagricultu ra l 
activities in f ie lds such as ru ral infrastructure, ed ucation and hea lth systems, and 
institut ional o rga nizat ion. 

M ost of the materi al presented here is based on experi ences gained during 4 
years of work in the Rural Deve lopment Project of East Cundinamarca (Caq ueza 
Project), d irected by the Colombian Agri cultural Institute (ICA), a component of the 
Ministry of Agri cultu re . The demographic, agri cu ltural, and economi c characteristi cs 
of the project area are summarized in Appendix 1. The pro ject was establ ished ea rly 
in 1971 w ith the objective of deve lop ing mechanisms for rural deve lopment th ro ugh 
the ana lys is of the impact of speci fied act ion progra ms. It was postulated that an 
increased impact should be obtai nab le if the action prog rams we re continuall y 
redesigned on the bas is of the eva luati on of their initial res ults so the lessons of 
expe rience co uld be continuously bui lt into the project acti v ities . 

The second section of th is paper descri bes the re lationships between the present 
Co lombian nationa l objecti ves for deve lopment and the production and consumpt ion 
systems of the typ ica l smal l fa rmer. The third secti on, which is based on resea rch 
results obta ined by ICA th rough action prog rams and specia l resea rch studies, 
exami nes the production systems used by the sma ll fa rmer. Th is examinati on attempts 
to interpret the behav ioural responses of the small fa rmer confronted by va ri o us 
production alternat ives; it eva luates his reactions to changes in production facto rs 
such as credit, labo ur, pri ces, market ing mechan isms, and risks. The fin al secti on 
re lates current production systems to gove rnmenta l acti v it ies intended to bring about 
changes such as the fo rmul ati on and implementati on of agri cultural research po lic ies, 
the prov ision of technica l ass istance and product ion cred it , and the improvement of 
market ing. Such act iv iti es are generall y considered to be integral components of 
government se rvices fo r rural deve lopment acti v ities . 
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Corn combined with legumes . 
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Government Objectives and Their Relationship to Small Farmers' Systems of 
Production and Consumption 

Colombia's development poli cy emphasizes the need to achieve a more equa l 
di stribution of incomes, to increa se agricultural production and productivity, to create 
employment, to increase export s and industri al development, and to overcome 
malnutrition . 

These policies are designed particularly to improve the we lfare of the 
lower-i ncome half of the popul ati on. Of these people, 65-75 % are rural inhabitants, 
many of them smal l farmers (700,000 families) producing main ly for family 
consumption. To reach these people any official rural deve lopment activities need to 
be related to the product ion and consumption system of the smal l farmer (the 
traditional' rural secto r). 

Small Farmers' Prod uct ion and Consumption 

The traditional sector, whi ch produces more than ha lf of the nat ion's food supply, 
must play an important ro le in any rural deve lopment scheme based on increas ing 
agric ultural production. Substanti al increases in smal l fa rm prod uct ion can be used to 
improve loca l nutritional leve ls, increase ex ports, and supply the food manufacturing 
industry. 

Studies by the Nationa l Inst itute of Nutrition and the nutrition study ca rri ed out in 
the Caqueza Project area (Shipley and Swanberg 1974) clea rly indicate that 
malnutrition seriously affects a substantial percentage of small fa rm families. The 
study in the Caqueza Project showed that ca lorie and protein consumption were 
closely co rrelated to famil y income. Howeve r, deficiencies in some other nutrients 
(calc ium, riboflav in , and vitamin A) were not dependent on income levels. Nutrition 
ed ucation programs could, therefo re, help to so lve these latter prob lems but they 
would probabl y not substantiall y influence ca lorie and protein intakes that need to be 
tack led by increasing ru ra l incomes. 

Small Farm Income 

Census data show that the lowest income group in Colombia is most ly rural 
(Urrutia Montoya 1974). This means that to achieve a more even distribution of 
income at the nationa l leve l, it wi ll be necessary to increase rural incomes. 

Small farm incomes consist of two basic components: monetary income from 
product sale or off-fa rm income, and income in kind from production for home 
consumption (80% for the Caqueza area). Monetary in come and income in kind 
(which can also be expressed in monetary terms) ca n be represented by the following 
eq uati ons: 

Monetary income 

Income in kind 

where : 
n 
O: i, {3; 

Yi 
Pi 

n 
l a;Yi (Pi - Ci) + Ir 

i = l 

n 
l {JiYi (Pi - Ci) 

i = l 

=each of the production activities ; 
= the total number of producti on activiti es; 
= the proportion of each product that is destined for 

sa le or consumption respectively, so that m + {3i = 1; 
= the production of the ith product; 
= the unit pri ce of the ith product; 

..... (1) 

.. . . . (2) 

'The term " trad itiona l" is used without any derogatory connotat ion. It is employed in the same 
way as it is used in the federa l government, defined as the noncommercial subsector of the 
agricultural sector. 
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To achieve a substantial improvement in nutrition and well-be ing, the small farm ers' 
production must increase w ithout any decrease in their monetary income. 

c 

Ir 

=the unit cost of the inputs of the ith product 
exc luding land and family labo ur2 ; 

=any inco me obta ined outside the fa rm . 

Supposing for the moment that off-fa rm income remai ns constant, total in come 
can be increa sed as follows : 

(a) by increas ing the difference between unit price and unit cost (P; - C), so that 
income per unit of product increases without requiring production in creases; 

(b) by increas ing production and either keeping the pri ce- cost rat io constant or 
increasi ng it. 

Increas ing the pri ce- cost ratio w ithout va ry ing the quantity produced w ill 
increase the total income of small farmers. However, to the extent that their 
consumption and that of their families are largely a function of their own production, 
the amount consumed w ill not increase and the effect on the nutritional state of the 
families will be negligible. This means that to achieve a substa nti al improvement in 
the nutritional status of the rural family, the second option, namely that of increas ing 
production, must be se lected . Howeve r, to obtain the des ired nutritional and income 
effects, such an increase in production must take place without any decline in the 
farmers' monetary income. 

2Family labour and land are not included as costs because they are facto rs that the sma ll fa rmer 
owns, and hence returns to them are part of gross income. 
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The Small Farmer's Production System 

Use and Avai lability of Production Factors 

O ne way of increas ing production is to increase al l prod ucti on factors 
proportionally, while keeping production techniq ues constant. Thi s possib ility, 
although theoretically acceptable, is in reality unattainable, as the possibilities of the 
small farmer increasing the size of his fa rm are usually negli gib le. Conseq uentl y, the 
land factor is a constant. Therefore, to increase product ion the productivity of the land 
factor must be increased. This can be done either through increasi ng producti vi ty per 
se or by changing the product mix, o r both . To allow a better understanding of the 
difficulties associated with changing land productivity, we shall consider the situation 
of the small farmer in Eastern Cundinamarca, emphas izi ng the reasons for his present 
land-utilization practices. 

Land use and availability 
Al though the eco logy and topography of the region are not idea l for agricu ltural 

production 3 the present land-use frequencies (Table 1) indicate the existence of 
considerab le agricultu ral activity . 

The region can be classified acco rding to altitude into three zones. The high 
altitude zone (more than 2200 metres above sea level) is characte rized by a great 
variety in agricultural and animal production activities. The main crops are potatoes, 
in association with beans and peas, as we ll as red beets and lettuce. Dairy cattle are 
also important in this zone . 

In the medium altitude zone (between 1800 and 2200 metres above sea level) 
corn is grown in associati on with several vegetab les, especially onions, under a 
traditional system of interc roppin g. 

The low altitude zone (less than 1800 metres above sea leve l) is distingui shed for 
its production of corn in association w ith beans and kidney beans. Vegetab le crops 
such as green beans and tomatoes (Escobar P. 1973) are also grown. 

To understand the reasons for this pattern of land use, the farme r's use of other 
production factors and their avai lability in the region must be examined. 

Table 1. Land use in the Caqueza Project area . 

Su rface area 
Land use Frequency (% ) (hecta res) 

Annual crops 30 7034 
Corn 66 4642 
Potato 26 1829 
Legumes• 89 6260 
Horticulture crops 13 914 

(beets, onions, lettuce, 
cabbage, etc.) 

Cassava and other root crops 6 422 
indigenous to the area 

Permanent crops 3 622 
Fallow soil 9 2145 
Pasture land and woods 58 13974 

100 23775 

"Most of these crops are sown with corn and potatoes. 
Source : Preliminary Report of the Frequency Study in Land Use and the Agricultural Census of 
1970. Bogota, Colombia, DANE, 1972. 

3Acco rding to the soils c lassification presented in the diagnostic report of the Caqueza Project, 
most of the surface area in the region is rated as class Ill and IV soi ls. These soi ls, although quite 
steeply sloped, are very appropriate for several crops if they are handled well agronomically 
(Escobar P. 1973). 
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Labour utilization and availability 
The region has a complex labour situati on. During certa in periods, there is an 

excess ive work load and day labourers are sca rce . In contrast to thi s, analyses of 
labour use showed that a considerab le portion of the economically act ive population 
does not have constant work throughout the year. These observations coinc ide with 
national statisti ca l data, which show that taking the yea r as a whole there is a surpl us 
of labo ur. 4 

Different crops in the region vary substantia ll y in their labour requirements (Tab le 
2), with the most common crops - co rn and assoc iated crops - presenting the lowest 
absorption of labo ur, and horticultural crops showi ng the hi ghest labour demands. 
The labour requirements for a traditional cropping pattern (corn-beans) are great ly 
increased when a recommended set of inputs is applied, although even then this crop 
association has a lower requirement than that of most vegetables. 

Capita l use and ava ilability 
Although the ava ilabil ity of capita l for investment is general ly low, it var ies 

considerabl y within the region . In the low altitude zone, the amount of availab le 
investment cap ital is estimated to vary from $80 to $160 per hectare, but in the other 

The labour requirements for a traditional cropping pattern (corn-beans ) are greatly increased 
when a recommended set of inputs is applied. 

"The monthl y labour req ui rements of the important crops in the reg ion and estimates of 
off-fa rm employment are used to compute these stat isti cs. 
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Table 2. Use of capital and labour in agricultural production in the Caqueza Project area (1973) 
(per hectare). 

Capital for Labour (man-days per crop) 
material inputs 

($/hectare) Salaried Family Total 

Corn-bean 51 48 12 60 
(traditional) 

Corn-bean 128 81 30 111 
(recommended) 

Beet 118 97 86 183 
Tomato 236 140 81 221 
Onion 312 105 66 171 
Potato-pea 353 126 26 152 

(2nd semester) 

two zones this sum increases to $240 to $320 per hectare per year. 5 The reason for this 
difference is that the per capita income in the higher zones is approximately 20% 
greater than it is in the lowest zone, principally because crops in the higher zones are 
generally more profitable. 

Although crops with a high labour demand also require a high cash investment 
(Table 2) , given the substantial unemployment in the region , the present crop 
distribution pattern is most probably a result of the lack of cash for investment in 
production material s. An alternative, but weaker, explanation co uld be related to the 
efficiency of use of the existing resources, which will be analyzed next. 

Efficiency of Resource Use 

The average returns to the production factors of land, cap ital, and labour are in 
most instances greater than their respective costs (Table 3). This is, however, not the 
case with the marginal returns to labour (VMP) in the production of corn. Although the 
estimated VMP of seeds and pesticides was greater than its price, the VMP obtained 
for labour was half the local wage rate (Na rvaez H. 1974). This analysis suggests that 
the scarcity of cash restricts the use of purchased inputs to well below the optimum 
level , while the abundance of labour has led to a situation of overemployment of 
labour, so returns to farm family labour are below the currently prevailing agricultural 
wage rates in the area. 

In the light of the scarcity of the cash resource, it becomes important to 
understand the credit situation in small farm regions as we ll as the impact an increase 
in the availability of working capital could have on the present production system. 

Credit 

Availability of credit 

The Caqueza Project (Vi llamil 0. 1974) identified four main sources of credit in 
the rural sector. Banks only provided 30% of the total credit in 1973. The other 
sources were: relatives (26%), friends or local lenders (34%), and local merchants 
(9%). 

The credit study revealed that there was a positive relationship between the level 
of indebtedness and the wealth of the producer. Farmers lacking a certain minimum 
level of assets6 could not obtain credit. The existence of a linear relationship between 
indebtedness and assets implies that the creditworthiness of a region is associated 
with its degree of weafth . Alternatively it might imply that the small farmer limits his 
indebtedness to avoid risks . However, the credit study indicated that this was not the 

' Estimated on the basis of annual family income and food expenditure and from actua l 
production investments by 85 families studied in the region. 

61t is necessary to have at least $1000 to obtain $200 credit, and $10,000 to obtain $2000 
credit. 
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case. As a matter of fact , more than 70% of the rural community studied considered 
that the availability of credit was very limited and more than 50% of them felt that it 
was extremely difficult to obtain. 

Cost of credit 

Institutions such as private banks and the government-controlled Agrarian Bank 
(Caja Agraria) charge a nominal annua l interest rate of 13%. In fact hidden costs 
amounting to 9% for stamps, legal fees, and hospitality expenses, and a 14% cost for 
time lost and travel on the part of the sma ll farmer, pushed the total real cost up to 
36%. In comparison, credit from relatives involved costs of 22 % for nominal interest, 
5% as ove rpri cing, 7 and 14% for time lost and travel , for a total cost of 41 % . "Friends" 
charged 26% nominal interest, which together with 0.5% as overpricing and 21 % for 
time lost and travel amounted to a total cost of 47.5%. The cost of credit obtained 
from store owners is even higher, adding up to a total rate of 59%. 

Recommended production activities should produce returns to capita l invested 
that are higher than the weighted average (over the different sources) of the total cost 
of credit to the farmer (estimated at 43 %). 8 Studies of production costs for various 
crops (Tab le 3) show that corn associations produced w ithout the application of the 
new technology recommendation 9 do not provide returns to capital at its average cost 
in the region (43 %). Aside from the traditional corn production, 10 however, the returns 

More than 70% of the rural community studied considered that the availability of credit was very 
limited and more than 50% of them felt that it was extremely difficult to obta in . 

'This term applies to two situations: (1) the lender fixes an amount of product to be paid at the 
end of the loan period at a certain price when he knows that the market price wi ll actually be 
higher; (2) a lender stipulates a price for a product obtained as part of the loan above the actual 
market price at that time. 

ltfhese costs include the rate of inflation. 
"Technical recommendation based on 3 years of experimental work by the project. 
10The case of traditional corn is not very relevant as the cash requirements are so low that the 

small farmer can grow his corn without depending on credit. 
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to total investment in agri cultural production (see examples in Tab le 3) can easi ly 
absorb the real cost of credit and therefore compete with any other economic activity 
fo r the necessary capital. 

An in-depth analys is of the costs of cred it in the project area yielded the following 
results. The nominal interest rate (fixed by the lending institution) was not related to 
the quantity of cred it applied for. On the other hand, the imputed interest 
(representing the extra expenditure required to obtain credit) was negatively related to 
the quantity of credit applied for by the small farmer (the majority of the imputed costs 
are fixed costs, independent of the amount of credit received) . What this means then is 
that the farmer with the least assets pays the highest interest rates." 

This analysis suggests (a) that sma ll farm production does offer returns to invested 
ca pital greater than the cost of the ca pital; and (b) that the small farmer will readily 
absorb more cred it for agricultural production if this is made avai lable to him. 
Nevertheless, the c lose positive relationship between the farmer's assets and the credit 
he ca n obtain, and the negative re lationship between assets and the total costs of 
credit, together make it very di fficult for farmers with little economic backing to 
change their technology or thei r present pattern s of low-profit crops. This appears to 
be one of the most important reasons why the smal l farmers in Caqueza are sowing so 
much (66%) of their land to a cropping system that does not give a high return 
(traditional corn and assoc iated crops without new technologica l inputs). 

This analysis tends to rei nfo rce the notion that one way of improving the income 
of the small farmer lies in facilitating his access to production credit. However, ICA's 
experiences in East Cundinamarca do not totall y support this hypothesis. On the 
contrary, project studies on the adoption of new technology for co rn (Escobar P. 1972) 
indicated that the farmer readily adopted new techniques that did not increase his 
production costs or his need for cash inputs, but he did not adopt those that required 
greater cash costs, even w hen credit was available. 

Table 3. Average returns to production factors in the Caqueza Project area (1973). 

Length of To ca pital• 
productive in material 

cycle inputs 
(months) (%) 

Corn-bean 8-10 85 
(t raditional) 

Corn-bean 8-10 194 
(recommended) 

Beet 5 401 
Tomato 5 198 
Onion 5 317 
Potato-pea 5 146 

(2 nd semester) 

•Returns to capital in material inputs 

hReturns to labour 

<Returns to land 

dReturns to total investment 

To tota l 
labourb To 
($/man- land< 

day) ($/hectare) 

1.81 73 

3.25 277 

3.50 515 
4.18 746 
6.75 1031 
4.38 551 

VP - VT - CMO - Cl 
Cl 

VP- VT - Cl 
MO (By day) 

VP- CMO-CI 
T (hectares) 

VP - VT - CMO - Cl 
CT +CMO +Cl 

To total 
investment 
imputing all 

costsd 
(%) 

30 

91 

145 
143 
191 

93 

where VP is the production va lue($); Tis the quantity of land (hectares); VT is the value of land rent 
($); MO is the quantity of labour (man-days); CMO is labour costs($); Cl is the capita l in material 
inputs($). 

" For example, a producer with assets of $20,000 pays a total interest of 46.5%, whereas 
another producer with assets of $30,000 pays a total interest of 32.7%. 

15 



One of the factors associated with this behaviour, apart from the problems of the 
credit itself, was the risk associated with the adoption of new technology (ICA-CllD 
1974). 

Risk 

The farmer is always confronted with a number of uncertainties that lie largely 
outside of his control. These uncertainties are attributable to a lack of knowledge 
regarding: (a) the quantity of the product to be obtained; (b) the price of the product at 
the moment of sale; (c) institutional uncertainty. 12 

Based on his own experience and that of his parents, as well as the information at 
hand, the farmer attempts to evaluate these uncertainties in defining his production 
policy. In doing this he appears to consider two aspects. One is the net gain he expects 
to derive from the different production activities. This was estimated by the average 
net gain for each activity. The other consideration relates to the variance of the net 
gain to be obtained, as this determines the probabilities associated with lower profits 
or higher losses for each alternative. Given the same variance·, the farmer will 
undoubtedly select the alternative showing the highest average profit. Where 
variances differ, which is generally the case, and particularly where the types of 
distributions are not similar, the farmer's choice becomes more difficult to simulate 
(Anderson 1974). 

As a criterion for comparison of risks of different production activities we have 
selected the value of the expected loss (Dyckman et al. 1962) and the expected loss 
per investment for the following reasons: 

(1) Because of the very limited wealth of the majority of small farmers, the 
disutility of any loss is very high and a substantial reduction in the slope of the utility 
function is expected beyond the break-even point. ' 3 For this reason the lower end of 
the profit distribution curve is of major importance. 

(2) The expectation of the loss generally increases for high input-high return 
alternatives, so higher average returns are closely associated with high expected 
losses. Unless one alternative presents a higher average profit (mean) at a lower 
expected value of the loss, no simple dominance of one alternative can be 
established. 14 

(3) The expected value of the loss is in monetary units, and allows easy 
comparison of the same enterprise in different regions. The additivity of expected 
losses also allows the comparison of combinations of enterprises and the inclusion of 
this measure of risk in linear programing problems.15 

In this report, " expected loss" is, therefore , regarded as being synonymous with 
"risk." Interviews of farmers in Caqueza suggest that : (a) the producer assigns little or 
no cost to the use of his labour or that of his family; (b) the landowning producer 
assigns little or no cost to the use of his land in the productive process; (c) the 
producer does consider as costs those inputs that must be paid in cash upon receipt. 

"Institutional uncertainty includes all factors beyond the producer' s control , which he 
evaluates in his attempts to answer such questions as: Will there be seed? Can I get fertilizer? Will 
there be trucks to transport my produce? etc. 

' 31nability to pay for credit will severely limit future production possibilities or lead to great 
additional costs for refinancing the credit. 

' 4Comparing incomes (Table 3) and risks (Table 4), the potato-pea association is in this case 
stochastically inefficient in relation to onions and tomatoes. This is probably because of the 
exceptionally low potato prices during the survey year (1972). Except for rare cases of intersection 
of cumulative density functions (CDF) below the break-even point (net loss = 0), the combination 
of the expected loss and average profit allows similar selectivity for efficient alternatives as does the 
concept of stochastic dominance. Because of rare intersections below the break-even point (net 
gain = 0), some alternatives will be included in the efficient set that are, strictly speaking, not 
stochastically dominant. This may, however, prove to be an advantage as it avoids the problem of 
low probability CDF intersections discussed by Anderson (1974). 

' 5Similar to the approach used by Boussard (1971 ). 
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Consequently, the producer is thought to evaluate his expected loss primarily by 
what he considers to be his costs - those inputs or production factors that were paid 
in cash - and the probability that yie lds and prices wil l be so low as to not cove r 
these costs. This value determines the "risk" related to each production possibility . 

An analysis of the cropping patterns found in the area of the Caq ueza Project that 
related risk to net ea rnin gs (val ue of product less cost of materia ls) showed that the 
absolute va lue of the risk increased rap idly w hen low investment crops were changed 
for those with high production costs (Table 4) . 

Table 4. Expected value of the loss (risk) and its relation to tota l investment for se lected crops in 
the Caqueza Project. 

Crop 

Corn-bean (traditional) 
Corn-bean (recommended) 
Beet 
Tomato 
Onion 
Potato-pea 

(2nd semester) 

Risk• 
($/hectare) 

24 
so 
55 

108 
132 
141 

Ri sk• 
Total Investment 

0.16 
0.18 
0.17 
0.22 
0.25 
0.25 

"Calcu lat ing the expected va lue of the loss function (value of product less cost of materials < 0). 

Considering risk as a proportion of the total investment, or the ri sk per dollar 
invested, corn production presented the lowest risk (16 cents per dollar invested), and 
the risk per dollar invested increased with increases in the absolute value of risk (25 
cents per dollar invested for onion and potato-pea crops) . 

Apart from product ion ri sks, the farmer has to take into account variations in the 
price received for his product and the availab ility and costs of the inputs required for 
its production . All these uncertainties cumulatively increase the tota l ri sk the farmer 
must take. This probably explains why he sows the safest crop- traditional corn - in 
so much (66%) of the area that he cultivates in the project region . 

So far, ideas abo ut production risks have been discussed from the standpoint of 
the farmer. Fortunately, he does have a limited capacity to assume risks. As mentioned 
earlier this appears to be a function of his wealth (land, fixed personal property and 
machinery that belong to him) and of his expendable income at the time of 
decision-making (disco unti ng his cons umption requirements) . Aga in, as in the case of 
credit, the small farmer wit h little wea lth faces a difficult situation. He is caught in a 
vicious circle, in which he cannot increase his income or wealth w ithout taking risks, 
but due to his limited economic strength , he cannot afford to take these risks. Thus, he 
finds himse lf caught in " the small farmer's low productivity trap." 
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The Application of Agricultural Production Programs in Regional Rural 
Development Projects 

This section attempts to define what must be done to increase small farm 
production according to the criteria previo usly establ ished with respect to returns to 
production factors, ri sk, and credit. This includes the generation or identification of 
high-yielding technologies, the techni ca l assistance farmers require to app ly these 
techno log ies, the estab li shment of a system of credit that adequately covers 
production risks, and the creation of an infrastructure to supply agricu ltural inputs 
and produce marketing services. 

Generation of Technology 

Having determined that the small farmer knows how to allocate his production 
resources efficiently with in the prevailing structural and eco logical limitations, the 
task of introducing new techno logy or production alternatives, ci r both, raises some 
new questions. For example, would a change in the established system of product ion 
lead to a decrease in efficiency if it is accepted that the small farmer is operating 
efficiently within the existing limitations? This problem does not arise on ly with 
respect to applied research at the project leve l, but also for all agricultural research 
and its subsequent dissemination to the small farmer (Gonzalez Gomez and Zandstra 
1974) . 
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Research beneficial to the small farmer must focus initially on his production system and 
identify structural /imitations, particularl y those that could be advantageously modified or 
removed. 



Technica l assistance might be more successful if, as well as specifying the highest- yie lding 
technology, a comprehensive assistance program were designed to take into account 
reducing risk and providing credit, inputs, and marketing services that meet the small 
farmers ' needs. 

For this reason , research beneficial to the small farmer must focus initially on his 
production system and identify the structural limitations with which he is faced, 
particularly those that could be advantageously modified or removed . Agri cultural 
research per se must operate within the existing limitations, identifying those 
adjustments required to generate the greatest benefits from the present or potential 
production systems. 

The selection criteria for alternative production systems should go further than 
simply generating a production package that maxi mizes kilograms per hectare or net 
gain per hectare . It should also include an analysis of risks, input costs, and labour 
requirements of the new technology vis-a-vis the traditional system . Returns to capital, 
land , and labour, ca lculated per hectare and per family also need to be considered 
and to be compared with those of the current production system . This will then 
identify which adjustments the small farmer should make if he is to adopt the new 
technology successfully, and will also permit an estimate to be made of the benefits he 
will receive from adoption of those changes. 

Technical Assistance 

The analysis presented in previous sections raises some important questions 
about the validity of conventional technical assistance techniques with small farmers 
in Colombia. The small farmer does usually seem to be aware of existing modern 
technology (ICA-CllD 1974b) and, in most cases, to recognize its possible benefits. 
For these reasons, technical as-sistance should, perhaps, concentrate less on the 
communication of production technologies and more on the interpretation of the 
situation of the small farmer and the limitations hindering his adoption of new 
technology that should lead to more profitable production systems (ICA-CllD 1975). 
Technical assistance might be more successful if, as well as specifying the 
highest-yielding technology, it were committed to the design and establishment of a 
comprehensive assistance program that also takes into account reducing risk and 
providing credit, inputs, and marketing services that meet the small farmers' needs. 
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Credit System 

The intensive, high-y ielding product ion acti vities that have been identified as 
satisfying national production objectives do seem to req uire a leve l of investment in 
inputs usually out of reach of the small farmer's own reso urces and hence force him to 
seek credit (ICA-CllD 1974b). 

The credit study discussed in the previous section indicated that: 
(a) a large number of the small farmers in the Caqueza area use credit from four 

major sources - banks, friends, relatives, or commercial outlets (loca l 
shopkeepers); 

(b) the average rea l cost of thi s credit is equi va lent to 43% per annum; 
(c) the total cost of credit is substanti all y greater than the stipulated nominal rates; 
(d) the amount of cred it rece ived is directly proportional to the fa rmers' assets; 
(e) the highest total costs are paid by the producers with the lowest assets; 
(f) production capac ity is not considered when granting credit. 
The rea l cost of credit the small farme r incurs exceeds the current inflation rate 

(25%) and the opportunity costs of capita l (30%) in Co lombia. Although these rates 
are high, productivity is still hi gh enough to justify the use of credit at 43 % for most 
crops and cropping assoc iations. In other words, the production system of the 
traditi onal small farmer is st ill able to compete favourably in the cap ital market. This 
means that low nominal interest rates are not necessarily required because of the low 
yields of the sma ll farmer's production system, but are primarily needed to 
compensate for the lack of efficiency of the inst itutional credit system. This 
inefficiency has a high soc ial cost and implies, in most cases, a loss to the national 
economy. 

Given that credit to the small fa rmer is c lose ly ti ed to government technica l 
assistance, the granting of credit for agricultural product ion according to the 
economic potential of each activity under conside ration appears to be justified. Such 
a measure should al low for a reduction of the close current tie between the amount of 
the cred it per loan and the fa rmer's wea lth, thereby increas ing the avai la bi lit y of credit 
to the sma ller and poorer fa rmer. Moreover, the se lection on a regional basis of 
production activities or tec hnologies, o r both, that generate higher return s to credit 
capital would also achieve eco nom ic benefits at the national leve l. 

To use the econom ic efficiency of the small fa rmer's production system as a basis 
fo r granting him credit, however, does not necessarily guarantee that he wi ll use this 
opportunity to shift towa rd more profitable production processes. As previously 
discussed, it is often impossible fo r the sma l I farmer to acce pt the addit iona l ri sks such 
changes impl y. For this reason, the design of credit systems for the small farmer needs 
to take into account those aspects of risk that affect his product ion decisions. 

Fortunately, in most cases, and provided that an adeq uate technical assistance 
program ex ists, returns to invested capita l are sufficiently high to cover the fo llowing 
conditions: 

(a) a sati sfacto ry return for the producer to pay for his investment in land and 
labo ur; 

(b) an adequate return to the credit furnished by the loan o r technica l assistance 
agency, or both, to cover inflation plus total interest on capita l; 

(c) an additional income to the producer for hav ing applied an improved 
technology or fo r having changed his cropp ing pattern. 

In general , returns from new technology are high eno ugh to suppo rt production 
programs that cover the farmer against the ri sks associated with the appli cation of this 
new technology (or changes in croppi ng patterns) and that , at the sa me time, generate 
a return to the invested ca pital sufficie ntly high to pay for its rea l cost. 

Experimental plan of the Caqueza Project 

To test the above hypothesis the Caq ueza Project staff designed an experimental 
credit and risk-sharing plan that would reduce the ri sks associated with the adoption 
of high-input recommendations for co rn production (Appendi x 2). Furthermore, the 
pl an tri ed to reduce the cash requirement of the farmers to a leve l to w hich they were 
accustomed in their traditional product ion system (Zandstra and Villamizar 1974). 
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Competition among individual wholesalers fo rces prices up because it results in trucks , 
personnel, etc. , be ing badly underutilized. 

In 1974, 27 farmers collaborated with the Caqueza Project staff in carrying out 
this plan on an experimental basis. An analysis of the results showed that the plan 
realized its expected potential for increasing corn production and profitability . In turn, 
this suggested that production plans for crops with higher returns to invested capita l 
(such as horticultural crops, see Table 4) could be even more attractive, and could 
provide even greater benefits to the farmer as well as to the loan agency. 

Nevertheless, the execution of the corn production plan, or similar plans for 
horticultural crops, requires further refinements in design and management to reduce 
personnel inputs on the part of the loan or technical assistance agencies. These 
problems notwithstanding, the encouraging results obta ined in 1974 indicate that, 
with the formulation of such a production plan and through the distribution of risks 
that this plan implies, a possible mechanism has been found to reduce the limitations 
the smal l farmer faces with respect to cash requirements and risk associated with the 
adoption of high-yielding production technologies. 

Marketing 

Another source of uncertainty concerning smal l farm income is the extreme 
variability in product prices. This is especially true for horticultural crops. Studies 
carried out in the project area show that, contrary to much accepted theory, produce 
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wholesa lers have not created an o li gopo listi c market structure. Co mpetiti on among 
indiv idual who lesa lers fo rces pri ces up because it results in trucks, personnel, etc. 
being badly underutili zed (C hudt et al. 1973). This means that, although the costs of 
intermediary se rvi ces are hi gh, ind iv idual intermediari es do not earn excessive profits. 
A poss ible w ay around thi s situation is through verti ca l integrati on, o r rather through 
addition to exi sting intermediary channels of active parti cipation of producers as we ll 
as fi nal retailers. Such parti cipati on could be achieved th ro ugh the establi shment of 
di stribution wa rehouses in urban areas. These wa rehouses wo uld be owned by groups 
of producers and storekee pers and wo uld rece ive the fa rmer's prod uce, perfo rm the 
tasks of c lass ify ing and repackaging, and wo uld ult imate ly d istr ibute these products 
direct ly to final retailers. 16 Thi s system offers the double adva ntage of allow ing the 
prod ucers and retailers to partic ipate in the pro fits of marketi ng acti v ities. It would 
also improve the relati onship between producti on and demand , si nce a much closer 
linkage wo uld have been estab lished between producers and reta ilers. Thi s would 
allow the reduction of many uncertainties in estimating demand . O ver a peri od of 
time thi s type of ve rti cal integrati on, as it wo uld lead to changes in producti on 
pattern s, should tend to diminish seasonal fluctuati ons in product price. 

Finall y, thi s sa me market structure mi ght be used to suppl y inputs to the 
producers in accordance w ith ex istin g prod ucti on pl ans and taking into acco unt the 
input req uirements of the spec ific techno logy be ing recommended. This supply of 
inputs is an indispensab le acti v ity of the market structu re that should parti all y lessen 
the institutional ri sks the fa rmer incu rs. Without thi s agri cultura l input service the 
prod ucer, in the face of the uncertai nty of acq uiring seed, fe rt i li ze rs, pest ic ides, etc. , 
appears to prefer to continue w ith his present low input prod uct ion system in stead of 
adopting crops or techno logies that co uld substantiall y improve his income th ro ugh 
the use of mo re prod ucti ve materi al inputs. 

In 1974 the Caqueza Project sta rted an expe rimental marketi ng pl an (Append ix 
3) (Swanberg et al. 1974). The experi ences acquired in thi s pl an to date are suffi cientl y 
encouraging to suggest that thi s type of plan has a ro le to play as part of an integral 
support structure fo r agri cultural prod uction. 

In tegral Support Structure fo r Agricultural Producti on 

The small farmer's dependence on an institu t ional structu re for credit, ma rketi ng, 
and tec hnica l ass istance leads to unce rtaint ies that in earl ie r chapte rs we re ca lled 
" in st itutional risk." If the fa rmer is fo rtunate enough to own his land or i f he has 
obtained a cos igner fo r hi s credit (at a ce rtain cost), he wi ll rece ive the cred it w ith 
w hi ch he ca n buy the req ui red inputs, prov ided these are ava ilab le in the area. The 
enti ty supply ing the cred it is not considered responsible if the necessa ry in puts fo r 
product ion are unava ilable, no r is it considered at fa ult i f the fa rmer is not offe red 
adequate technica l ass istance. Even though the ava ilab ility of in puts and tec hnica l 
ass istance determin es y ield leve ls and, therefore, the small fa rmer's income, 
histori ca ll y the agri cultural support structure in Co lombia (and elsewhere) has not 
ass umed responsibility fo r these aspects. 

It has bee n shown (see page 13 and Tab le 3) that the returns to capital invested in 
agri cultural prod uction are sufficient ly high to compete fo r exist ing ca pital in other 
secto rs of the economy. In addi ti on these returns may be suffic ientl y hi gh to just i fy 
investment by gove rnment req uired to obtain adeq uate tec hnical ass istance. 

Product ion cost stud ies ca rr ied out by the Caqueza Project estimate that the 
returns to invested ca pital fo r corn grown w ith assoc iated crops (averaging co rn 
associations such as co rn -bea ns, corn-broad beans-beans, corn-broad bea ns, and 
corn-peas) are 26% w ithout using the technica l ass istance recommendations 
deve loped by the project and 70% w hen foll ow ing the pro ject staff's recommenda
t ions. For a potato-bea n crop the estimate was 69% w hen not fo llowi ng 
recommendati ons and 151 % w ith the appli ca ti on of the recommendati ons. Taking 
into acco unt that the frequency of co rn assoc iati ons in the region is 66% and that of 

16The final retai lers ca n inc lude ne ighbourhood sto res, consumer coope rati ves, 
-supermarkets, etc. 
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potato associations is 26%, the we ighted ave rage for returns to invested capital is 
estimated at 38% wi thout recommendations and at 93% w ith the recommendat ions 
obtained from technica l assistance. 

The amount of agri cultural credit for the reg ion was esti mated at $400,000 in 
1971 (Escobar P. 1973). Assuming that the amo unt has now reached $500,000, the 
est imated returns to thi s investment without tec hnica l assistance wou ld be $190,000 
and $465 ,000 w ith technica l ass istance . Each agent of technica l assistance can 
generally manage recommendations equivalent to at least $10,000 a year, so the 
technical assistance personnel needed to attend to $500,000 wou ld be 50 agents, 
most ly subprofessionals. With the yearly cost of such personnel, including 
adm inistrative costs, estimated at $150,000, $125,000 annuall y wo uld remain for the 
benefit of the co untry. This does not inc lude the other benefits, already menti oned, of 
an increase in agri cultural production and a substantial absorpti on of labour in rural 
areas. 

These higher returns to investment in agricultural production ca n only be 
obtai ned ifthe granti ng of credit is co nditional on: 

(a) a knowledge of the economi c benefits of the production process; 
(b) the ensured ava ilab ility of the necessary inputs to rea lize th is producti on; 
(c) the presence of a suitab le system of tec hnica l assistance; 
(d) the existence of a market ing se rvi ce respo nsive to the farmer's product io n. 
This req uires that the agri cultural support structure has an adequate knowledge 

of the economic potentia l of the different agricultural activities in the area, as wel l as 
of their market possibilities. On this bas is it is possible to formulate producti on plans 
(such as the project's co rn pl an) through w hich the farmer rece ives credit , preferably 
in the form of inputs, and is assured a minimum y ield . Such a se rvice - w hich 
combi nes credit, the provisions of inputs, the guarantee of a minimum yield , the 
selection of viable product ion processes, the teaching of tec hnolog ies, and an 
ori entat ion in market req uirements (a ll these serv ices being offe red in the fo rm of 
production or marketing plan s as previously desc ribed)-will enab le the small fa rmer 
to intensify his production and increase his total income. 

Institutionall y there are many possible ways this integrated service can be 
formulated. ICA has obtained exce llent results with interdisciplinary groups 
responsible for spec ific local areas. Their experience suggests that this model should 
be broadened to inc lude within the interdi scipl inary group representatives of the 
Agrarian Bank, a marketing insti tute, and fa rmers' gro ups, with the aim of unifying 
acti vi ties towa rd the establi shment of an integrated support structure for agricultural 
production. This is si milar to a so-ca lled " work in commi ss ion" structure in w hich 
one institution makes personnel avai lable to another instituti on, which in turn 
contributes the necessary funds and eva luates the finished work . In add ition to linking 
representatives of various institu ti ons, the respons ibilities of eac h entity must be 
defined very clearly so the interinstitutional group w ill cover the who le production 
process, both from the market (inputs) to the f ie ld and from the fi eld to the market 
(prod ucts). 

In actual fact , ex isting inst itution s in rural areas are not easy to organize in this 
way. The branches of the Agrarian Bank, ICA' s rural deve lopment projects and 
agencies, loca l private banks, other agencies involved in technical assistance, the 
Colombian marketing institutes, rural stores, as we ll as organizations of producers and 
coope ratives are all iso lated in their work patterns and lack central coordination at the 
regional leve l. As long as this lack of coo rdinat ion continues, the poss ibility of 
form ulating strong plans as a basis for integrated support to production is remote. 
Unfortunately, the req uired coordination is unlikely to be obtained by the creation of 
in forma l agreements between vario us parallel o r sister instituti ons, such as those that 
presently exist between the ICA and the Agrarian Bank. 17 For effective coordination , it 
appears necessa ry to designate o r create, at the nationa l and regional levels and also 

17The problems related to the lack of coo rdination between ICA and the Agrarian Bank are 
discussed in National Analysis of the CAJA-ICA Agreement, Bogota, Co lombia, Ministry of 
Agriculture, August 1974 (Spanish). 
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in rural areas, an entity with definite responsibility for the "coordinated execution" of 
integrated production support activities. This institution should be responsible for 
implementing production plans in collaboration with all participating institutions, 
with the latter being responsible to the executing agency. This agency should also be 
responsible for the distribution of the funds necessary to carry out the plan . 
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Any production increases achieved by the small farmer should significantly improve 
his contribution to the national economy. 



Conclusions 

The Colombian government has defined its objectives for rural development; 
these imply changes in the present production system of the sma ll farmer. Studies 
carried out by the ICA rural development programs on the adoption of technology, 
rural cred it, and risk show that it is necessary to identify and then to remove or reduce 
several constraints that currently limit small farmer production and income before 
these ca n be changed. 18 These constraints are seen in the uncertai nties of production 
and prices, the uncertainties inherent in the institutional structure, and lim itations 
encountered in the cred it system, the ex isting market st ructure, a,nd the knowledge of 
the performance of new production technologies at the regional level. 

Although the sma ll farmer is " ca ught up" in a system of low cost, low risk, low 
income - "the small farmer' s low productivity trap" - the studies described herein 
indicate that high returns to capital invested in agricultural prorluction are feasible. 
These returns justify the formulation of production plans offering support in the form 
of credit , inputs, technical assistance, and marketin.g, and also guaranteeing a 
minimum yield to the farmer. 

Any production increases obtained by the small farmer shou ld significantly 
improve his contribution to the national economy, create employment in rural areas 
and increase the average income of the rural population and their consumpt ion of 
agricultu ral products. To bring this about, it is neceSSiJ.rY to fncrease selective ly 
(according to production potential) credit to the sma ll farmer, lessen his production 
risk and the uncertainty due to the institutional structure (inputs and markets) , and 
provide him with adeq uate technical ass istance. Grant in g credit without assuring the 
availabi lity of inputs, technical assistance, and markets creates an economic 
imbalance for the small farmer and carries with it a hi gh cost because of misallocation 
of resources . 

18The small farmer, efficient in his decision-making, has adjusted his method of production 
to existing cond it ions, achievi ng an equi librium between possibilities and limitations. As long as 
the limitations are not substant ially changed, there will be no significant changes in the 
production system of the small farmer. 
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Appendix 1 

General Area Description of the Caqueza Project 

The data fo r this area desc ription are based on secondary data obtained fo r the nine 
municipalities (counties) the project area covers and a survey of 623 households in eight of those 
municipalities that the project staff conducted in 197 1 in co ll aboration w ith the Agrari an Bank. 
Some of the info rmation has been updated by cost and production fi gures provided th ro ugh 
experimental wo rk and a further survey of 400 farm households in 1972. 

The People 

In 1970 the population of the project area was 89,000, of which 82% lived in the rural 
areas. In 1970, 30% of the population were under 10 years of age and 58% under 20 yea rs of 
age . Over 80% of the population we re bo rn in the municipality in w hich they currently l ive. 

Ave rage fami ly size was 7.5 pe rsons and population density was 101.5 per square mi le. The 
rate of net populat ion growth was 1.0% per annum from 1954 to 1964. The age structure of the 
population suggests the ex istence of heavy migration (p robably to Bogota). There also appears to 
be some migration to the larger towns in the project area, probabl y from the remoter areas w here 
popu lation has increased very little in the last 20 yea rs. In 1972, 22% of house hold heads 
migrated temporari ly at some time during the yea r, 46% of these to the Ll anos and 40% to 
Bogota. Most such migration was fo r 6 months or less. 

The Land 

Eastern Cund inama rca is composed of nine mu nic ipalities cove ring an area of 672 ,000 
acres . Four of these municipali ties, Caq ueza (26,400 acres), Chipaque (3 1,000 acres), Ubaque 
(29,000 acres), and Une (41 ,500 ac res), have been the initi al foc i of the rural development effo rt 
to date. Four more municipalities have since been integrated into the operational area of the 
project. Fo rty pe rcent of the total area in the region is not suitab le fo r agri culture due to 
l im itations of topography. Slopes range from 10 to 50% across the area and altitude above sea 
leve l ranges from 3300 to 12,800 fee t. Of the area 42% is above 9200 feet and 33% is between 
33 00 and 7600 feet. 

So il s in the area are rated as classes Ill , IV, V, and VII in the usual land-use ca pability 
classification, all having one or more of the fo llowing l imitations: erosion, poo r internal and/or 
external drainage, rocks, and claypan. Rainfal l and min imum temperatures are also limitations 
fo r crops in some areas. 

Farm sizes in the region vary although most of the fa rms are ve ry small. Sixty-fi ve pe rcent of 
the farms covering 28.5% of the land are in units of less than 12 acres, 23% are between 12 and 
25 ac res and cove r 11 % of the land area. O nl y 4% of the fa rms are ove r 75 acres, but these units 
account fo r 42% of the land. However, much of th is is upland and mounta in grazing, which is 
unsuitable for culti va tion. Seventy percent of the fa rmers own their own land, 18% are renters, 
and 12% both own and rent land. 

Roads 

The region is cove red by a spa rse netwo rk of roads, most of w hich are concentrated in the 
better agricultural areas . In total there are 242 miles of road of various types, or one mile of road 
pe r 4.3 sq uare miles of area . The principal road crossing the region leads from Bogota to 
Vi llavivencio, a city of ove r 50,000 people on the edge of the Llanos. This road is paved and 
ca rries almost all the traffic and merchandi se pass ing between the two areas. It passes through 
both towns of Caq ueza and Chipaq ue, whi ch are 26 miles and 16 miles respecti ve ly from 
Bogota . A ll the nine munici pality cen tres are connected by road and further neighbourhood 
roads are be ing cons tructed and mainta ined to improve fa rmer access to loca l market towns. 

Wate r 

A number of ri vers ri se in the nea rby mountains and flow eastwa rd towards the Llanos. Due 
to uneven rainfa l l, the regime of these ri ve rs va ries considerably acco rding to the season. 
Rainfa ll reco rds are ava ilable fo r seven of the municipa lities fo r a period of 20 yea rs during 
w hich time the yea rl y ave rage rainfa ll has been between 38 inches in the driest municipa l ity, 
Chipaque, and 88 inches in the wettest one. Monthl y rainfa ll averages from 0.4 - 2.1 inches 
acco rding to the municipality in January to 4.3 - 14.4 inches in July. 

Education 

In 1970, 20,986 pe rsons or 23 .6% of the total populat ion in the area were of school age. O f 
these, 15,095 or 72% were actually attending schoo ls. There are 22 4 offi cial prima ry schoo ls in 
the area and three pri vate ones; 36 of these are in towns and 191 in rural areas. Secondary 
schoo ls are fo und on ly in the towns and, of the 18 existing, six are government schoo ls and 12 
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are pri vate. There is a teacher training schoo l in Caqueza and an agri cultura l technica l schoo l in 
Fomeque. In 197 1, the ratio of students to teachers was 30 : 1. 

The latest survey of schoo l leve ls was done in 1964 and the situation has changed 
somewhat since then. Some estimates of present conditions made by the project staff show that 
approx imately 62% of the total populat ion have attended only primary school, 27% have no 
schooling, 8% have attended secondary school , and 3% have attended university or some other 
type of higher training. It has been estimated that about 80% of the population ove r 7 yea rs of 
age is literate. 

Hea lth 

Health se rvi ces in the region are based princi pally on hospitals in the municipa lities of 
Caqueza and Fomeq ue, plus 4 hea lth centres and 5 health posts. The hospitals each have a 
doctor as director and 3 ass istant paramedics, the hea lth centres each have a doctor 3 days a 
week plus paramedica l assistants, and the hea lth posts are manned by publi c hea lth nurses. 
Medica l attention is not wi thin reach of al l inhabitants in the region since fo r each hea lth se rvice 
unit there are 8160 people to be se rved and these units are not evenl y distributed. Medica l 
attention in 197 1 at the centres included 18,3 21 consultations involving 1189 patients. Des pite 
the fact that hea lth serv ice faci lilies are limited, the utili zation of hospital 'bed-days was onl y just 
ove r 60%. 

A nutrition and hygiene study was ca rried out in 366 homes. It was fo und that co rn and 
potatoes were the principal components of the total diet and, along w ith milk, vegetables, and 
va rious types of beans, fo rmed 74% of regular diets. Little meat and few eggs are eaten. Flush 
toi lets were found in 8% of the houses, 12.5% had latr ines, and the rema ining 79.5% had no 
sanitary faci I ities. 

Housing 

Of the total popul at ion, 48% li ve in houses w ith less than 2 persons pe r room, 34% w ith 2 
persons pe r room and 18% wi th 3 or mo re per room. Forty percent of the population li ve in 
houses w ith onl y 2 rooms and 47% of the houses have ea rthen fl oo rs. In 70% of the houses pigs 
and chickens run loose around the house and kitchen, creatin g further hea lth hazards. 

Publ ic Utilities 

Publi c utilit ies are poo r in most of the region. Electrici ty is sporad ic but al l municipality 
centres are connected to the power network. Plans are afoot to improve the service over the next 
2 yea rs. All munic ipal ity cen tres have wate r delivered ei ther by open canal or pipe from ri ve rs 
and streams up to 6 miles away. A ll are gravity systems and no water treatment is provided. In 
the whole area, however, 82% of the population are not reached by such water systems and 
must carry water from local streams. 

A ll municipalities have post offices, long distance telephone, te legraph, and rad io 
reception. Three have loca l telephone systems, one a loca l radio station, and four receive 
television broadcasts. O nl y three mun icipal ities have market bu i ldings, the rest hold their 
markets in the open central square of the town. All but two have a municipal slaughterhouse 
w here, fo r a small fee, fa rmers can bring the ir animals to be slaughtered. 

Income 

Per capita income estimates we re ca lculated in 1972 at $86 (Canadian). These es timates 
we re based on cost account surveys of the major cropping patterns (the co rn and potato 
associations) ; fi eld staff estimates of mul t iple cropping arrangements; the project veterinari an's 
estimates of animal production ea rnings; and ca lculations of off- fa rm income deri ved from the 
household survey . 
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MAP 2. CHARACTER ISTICS OF TH E AREA 
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Appendix 2 

Corn Production Plan 

In 1974 the corn production plan operated in the following way: farmers interested in the 
plan specified the area they wanted to seed and supplied information about soi l type, 
topography, and history of the field to be seeded. They also paid an entry fee of $1 O/ha 
(Appendix Table 1 ). Personnel of the Caqueza Project then visi ted the farm and together with the 
farme r formulated recommendations as to which variety or hybrid to seed and which type and 
quantity of fertilizers and insecti cides to apply. The farmer received from the project an 
authorization to rece ive these inputs from the cooperative. The cooperative gave the farmer the 
seed, fertilizers, and insecticides required at planting time and at the time of side-dressing. The 
farmer signed a contract according to which he was to share equally with the cooperative any 
yield in excess of 800 kg/ha. If he were to break the contract, the farmer was required to pay a 
fine of $1 O/ha, and to reimburse the costs of the inputs he received from the plan. 

Comparing the corn production plan w ith the actua l production system and the project's 
recommendation (Appendix Table 2) it ca n be seen that the plan increased cash requirements by 
$10.00 (cost of entry). The cash requirement for a farmer participating in the plan is however, 
much less than for those who are applying the recommendation on their own. As for ri sks, the 
proposed plan is advantageous beca use the probability of obtaining low or zero yields is great ly 
reduced; the risk to the total investment is sim ilar to that of the actual production system; and the 
risk to cash investment is substantially less than that which the farmer actua lly accepts with his 
present production system (Appendix Table 2, last three lines) . 

Appendix Table 1. 
Basic characte ri stics of the corn production plan in the Caq ueza Project (1974 prices (U.S. $) 

projected for 1975). 

Entry fee 
Total investment by farmer 
Total investment by plan 
Minimum yield for the farme r 
Expected yield for the farmer 
Expected yield for the plan 
Net earnings of the farmer 
Net earn ings for the pl an 

•Total cost of land preparation , land, and labour. 
bTotal cost of fertilizers, seed, and insecticides. 

Appendix Table 2. 

$ 10 
$107 3 

$111 b 

800 kg/ha 
1770 kg/ha 

970 kg/ha 
$175 
$ so 

Cash (U.S. $) req uirements, returns to land, labour, and cash, and ri sks to the farmer under the 
existing production method, the corn production plan, and the method recommended by the 

Caqueza Project (a ll calculations are on a per hectare basis). 

Cash investment by farmer: 
Net gain of farmer : 

Returns to total investment 
Returns to cost of land 
Returns to cost of labour 
Returns to cash 

P (yie ld of 800 kg/ha) 
Risk on total investmentb 
Risk on cas h investmentb 

per 
per 
per 
per 

Actual 
production 

system 

$22.00 
$61 .00 

$ 1.68 
$ 3.07 
$ 2.61 
$ 3.75 

0.44 
$39.00 
$ 3.40 

•According to expend iture and income of the farmer. 
bCalcu lating the expected va lue of the loss. 

Corn 
production 

plan• 

32.00 
175.00 

3.42 
4.12 
5.33 
6.03 

0.05 
41.00 

0.50 

Recommended 
production 

system 

149.00 
214.00 

1.90 
5. 10 
6.69 
2.44 

0.05 
82.00 
55.00 
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The production plan was formulated to reduce cash requirements and risks, as well as to 
avoid the possibility that returns to invested cash would be smaller than those obtained from the 
farmer's present production system. With respect to this, the returns to cash were increased from 
$3.75 to $6.03 for each dollar invested. This implies that the farmer pays $39 per hectare for 
insuring his minimum income when he participates in the plan (Appendix Table 2). Obviously, 
the farmer who is economically capable of accepting the risk associated with the application of 
technology will have greater gains if he himself finances the production process. Nevertheless, 
studies in the Caqueza project and experiences of project personnel indicate that the small 
farmer generally prefers to lessen his income slightly in exchange for security. 

Appendix 3 

Marketing Plan 

The marketing plan was designed in response to several expressed problems of institutional 
risk presented by the small farmer. The plan attempted to establish a system of vertical 
coordination for the marketing of perishable products, staple goods, and agricultural inputs. 
Since supply and demand relationships determine the prices of perishable products at any given 
moment, these pri ces should be the determining factors for the selection of type and time of crop 
production. Therefore, a knowledge of the demand is of great importance to programs designed 
to increase income and returns to the small farmer. 

The laws of supply and demand show that when the supply offered in the market is high the 
prices are low, and vice versa. Given that production is seasonal and that many products cannot 
be stored for long periods, price fluctuations will continue throughout the year, especially for 
onions, green peppers, lettuce, and potatoes. These fluctuations are much less marked for 
storable products, such as corn and ri ce . Under these ci rcumstances, the seeding time of corn 
may be of little importance (the best physical-climatological moment could be chosen). The 
seeding time for very perishable products is, however, of great importance because a greater net 
income is possible if one can select the seed ing time so the harvest coincides with a period of 
high prices, even though this may mean lower yields. 

Since consumer demand in the retail market has been observed to remain constant 
throughout the year, a system must be established that provides the same volume of products, 
daily, throughout the year.• 

The market plan was designed as a result of the above analysis. The plan started 
experimentally in September 1974 with the minimal capital of $2000 (U .S.) as a rotating fund, 
buying products in the area of Caqueza, Arbelaez, and La Mesa, and after sorti ng and repacking, 
distributing them to independent retail stores in Bogota. 

During September and October sales reached an average of $500 per week. Due to lack of 
experience, gross margins during this period were negative, and operating costs relatively high. 
During November and December, however, sales increased and the gross margin was positive at 
16%. But operating costs remained relatively high because of the small scale of operations. 

At present, the plan has increased its working capital to $5000. In addition, affiliated 
organizations are obtaining lines of credit for staple goods and farm inputs. The plan will 
manage the major portion of this credit. Weekly capital rotation will be approximately $5000 in 
total volume of sales. Costs are estimated at $1000 per month. Cash working capital will be 
expected to turn over every 2 or 3 weeks. This operation will attend to approximately 10 rural 
producers' organizations and 20 retail stores. As earnings increase, prices will be adjusted, so 
that the plan will cover both its expenses and its capital costs, and not show a profit (the 
farmers-retailers association that should evolve from this experiment could elect to operate with 
a profit and distribute these earnings as patronage refunds before taxes. ) This second phase of the 
marketing plan will run for 5 months. 

*The market plan organizers ca rried out a seminar with the participation of farmers and 
wholesalers in which the former understood the position of the latter and agreed that they have 
to plan their production in such a way as to be able to offer a constant quantity of produce 
throughout the year. Moreover, since the farmers know that each area has a favourable season 
for each crop, they themselves undertook to collaborate with producers in other areas, with 
different production schedules, to be able to offer jointly a constant supply. 
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