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GREEN REVOLUTION TECHHOLOG AMD COMMUMITY DEVELOPMENT
THE LIMITS OF ACTION PROGRAMS™

A, Fugene Havens and Villiam Flinn
t'niversity of Wisconsin=Madison

Development, as the term will be used in this article, involves
three interrelated societal activities: (1' the establishment of in-
creased wealth and income as a perceived, attainable goal for the broad
masses of the society; (2' the creation and/or selection of adequate
means to attain this goal; and (3 the restructuring of society so that
there is persistent economic growth.

Societies have frequently selected programs of community develop-
ment (or community action' as a means to increase levels that affect in-
‘come on a broad range. This is because the community is viewed as A
""'service center'' where the major economic institutions of society have
agencies. Those who hold to this view frequently assume that all mem-
bers of a community have relatively equal access to and influence over
these institutions. 1/

In fact, a major feature of many economic systems is the concentra~
tion of control of the major economic institutions == and the consequent
differential access to these institutions == depending on one's relation-
ship to those who control these agencies. |If the dominant class is
small and powerful, it is likely to have great control over the major
economic institutions. |If control is concentrated it is likely that
this elite will have little concern for public welfare iﬁsues. Commun~

ity development programs operating in this milieu will probably be unable
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to increase the'ievef; of income for thé bro$d’maSses. 2/

The major purpose of thé present stu&y is to demonstrate empirie
cally that when commﬁnity aét?gp fa?ls t;‘take,egtant @nstitutiona!
arrangements into account, who has the will and the abi}ity.tcvfntra-
duce new techniques determines who will increasethiﬁ income, Who hasw
access to these institutions may result in a further conagn;rat{gﬁ,af -

control over productive resources,

THE SITUATICN STUDIED

The community to be analyzed here is !ccated in the coffee produc-
- ing region of Co@ombia infﬂn?saqu;a. This state (department) regu%arly
produces about 20 percent of Co?ombia 5 coffee eac& year. in 3953,;theta
were I 575 rural famsises in the area studied of which 1, 008 ¥ived in
the coffee prodqcang area. The remaining families rgssded in altisuées
either too high or low for coffee, 'Of these 1,008 fam§§ees,;390 were
interviewed in 1963, A complete description of‘tﬁg are# is presented
fn,ﬁavegs.' 3/ Al indi¢atiog§arethat tﬁe area is typical of coffee
produc?ﬁg‘areés in Ant§oqg%a. &/ |

in 1963, a %andom samp%é‘cf rural fam%!iésvwa§ se¥e£;ed by flrst4
&ividing'the community into twenty areas and sé!ect?ng 10 areas r‘andom‘!ya
Next, ten famé%y'uéits within each area were g%cked, thus yieiding an N
of 100, Such 2 precedure was necessary because a sampling frame Qf all
rural famities was nnt»aya{tabie. in 1970, these families were 30£ated
~and reinterviewed. No:,ai% 100 families were farm=owners of renters;

some were day laborers or sharecroppers, Others did not produce coffee.



-3-

Only those who were owners or renters of farms producing coffee during
the B-year period are included in this analysis,

in 1963, EQ'famiEies had COntro!vover {and, either as renters and/
or owners., During the study period, & day EaSOreas in our sample be-
came owners either through inheritance or purchase éf small p}ots; in
1971, 56 of these 68 were either owners or tenants, We omitted fromvuur
ana%ysisthreewﬁo owned over 200 acres of coffee land because we were-
mainly interested in the small farm coffee producers, Thus, our 1971
analysis will concern 65 families, Of these 65 families, 53 still had
controtl over land in’§92§ and the three day iabpre;s who tost !;nd but
remained in the community, Of the 9 who were no }Qnger qwgefs crfrentu
~ers in the community, eight m?gra%ed from the~§0m$un§ty!snéﬂcne‘d?ed,
Thus, the major part of t%e analysis to follow will dea!jﬁifh 56 faml~_
lies who were in the 1963 sample and remained in ths~comﬁun¥ty and were
interviewed in 1971, | | -

The major technological changes dur%dg the past seven yeafs were
that two new coffee var&etiesv(ﬁaturra‘and aorbon}_and large app!icétions
of fertilizers and weed killers had become ava;léble. Public ihvestme;ts
during the seven=year per{od‘rgmained reiativé!y constant in the real
terms, 5/ |

Of the 56 coffee producéra used in the analysis, 17 had adcptea'the
new coffee varities (they had planted the new strains and these varieties
are now in production) and used commercial fertilizer and weed killer.
The remaining 39 had not adopted Caturra and Borbon,

' It was 1965 when the National Federation of Coffee Growers intro-

duced the new, high=yielding coffee varieties in the communiiy. The
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Federation is an action agency within the community which provides te§h¥
nical assistance, credit and marketing facilities., It also regulates
the internal price of coffee which is largely dependenf on internation=-
al coffee agreements. Its avowed prupose is to increase thé levels of

living of small coffee producers,

Consequences of Green Revolution Technology

'iGreen Revolution t;chnology“ refers to new seed andﬂfertiiféér}ig;ﬁ?i
puts that are highly divisible and,kthus, available to thegsmall.firm§¢ﬁ
Major emphasis on Green Revolution inputs developed In ;hé Iate‘fﬁﬁﬂis{

'!t'wasn't until the '"First Decsde_of Development'' ended that aéa}ysls:‘:
indicated thag the Green_ReVéiution may actuall? have a cpunteréi@du¢f-
tive aspect. 6/ ' " | )

Some ahalysts feel that the positive contﬁibutions of‘ﬁhe-Gékgﬁ;éi
Revolution were diminished bécause of accompanying problems of: {) 'tg
erosion; 2) the costs of the adoption package (improved seed vé?ieties,
often demand irrigatfon and intensive application of fertilizers §nd
pesticides); 3) storage, distribution, and marketing costs were in;
creased, and 4) the lack of awareness of theiriexistence by lower=
income farmers, |In a phrase, the Green Revolution'technology was of=
ten available only £o the‘!arge !aqd owner -- the man of means --‘énd .‘-'
this could lead té furthér concentration of agricultural'{ncomes. Z/

This says nothing‘about its possible adverse effects on employmeht; §/1"'
For a detailed analysis of these problems see Shulka $/ and Schultgr. lé/
In our opinion these studies clearly demonstrate the tegdency fovafeen '

Revolution inputs, to concentrate resources, Others also have argued that
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not only might the Green Revolution have these effects, it also resu?ﬁ»’
ed in expulsion of some microplot owners from their %énd. 11/ indeed,

a structural change in agriculture which doeﬁg‘t permit sufficient em~
ployment and hastens farm-to-city migration Is an important cause of

the urban problem. 12/

" Those who may not benafit fully from the fruits of the Greén Re?eé"
lution may be small farms, sharecfopgers, renters, shop keepers, arti-
sans, égr?cuitqrai laborers and industrial workers, 13/ #As one axam~§; ;
ple, Lele and Mellor note, ''As compared to the smalier au!é!vatefp, |
the larger farmers can better afford the r§sk§ of §nn0vat§eﬂ'and‘tﬁgy - i
wield more polltical power over the davelopm@ﬂ&é? ageﬁclgs whichﬁ§r0~ |
vide access to credit and crucial supplles such as ?ﬁrt§?§zer5, §;§d  '
and pesticides.” 14/ |

in other words, the introduction of new téchﬁa§¢gy, seems gsﬁﬁrait' 
ly to fall under the‘gredamfnaat control of those who own most of‘tha?:' 0
land and capital, Consequently, while new technology may Increase proé“
duction, and thus, incomes, these benefits may not automatically trickie
down to the méferity of those employed in agricuiture. 15/ |

How did the program:ta §ﬁtrod§ge Green Revaiutibﬁ Innuts into'theﬂ
community of Tamesi;, Ant%aquia, work out in fact;whaﬁ the aistrlbu!ion
of income and lend are considered? 7o what extent were Instltutl§nal_ .
arrangements affected by‘the program and 1imited non-adopter accéss to

credlt necessary for changing over to the new varieties?

The Possibilities

The National Federation of Coffee Growers made available new coffee
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varieties and fertilizers but credit to enable the small producer to
stand the cost of changing to the new varieties was not provided, Un=
tike improved corn or rice which are frequently presented as the exemplars
of the Green Revolution, when coffee trees are planted land to grow them
must be taken out of production for three years while the trees come into
production,
institutional arrangements usually provide that credit is not pro=-

vided if the loan exceeds the mortgage va?ue.ef property owned, Becauss
the small producer must take so much jand out of p?adu$t¥om zh#t would
ordinarily supporé subsiszanca‘crops, he does not receive enough credit
to sustaln him fér the length of the change~over perlod., Moreover, the
new varieties don't produce well until relatively large amounts of fer-
tilizer are applied, Smail producers cannot Inftially &§€séé th?; cost
gither, If the produéers who wsnt to plant new varleties could be proe
 yided with support during the'chaﬂgeevar pericd, regardless of sige;, all
fandowners could benef?t from new varleties, |

Unfortungte!y this is not the case, the owners of sm&!ier.éiots
are restricted%invthgir ability to adopt. Farmers with larger acreages
are regarded as éoéd credit risks and prime candidates for loans, Thiew
senhusen suggest other reasons for this blas In zéat,éo

the cost of servicing a loan te a small farmer may be as great

as that to a targe §ﬁeg The red tape and deiéy may also deter

the smali farmer from borrowing., Even assuming zero credit

‘avagiabiifty to everyone, large-scale farmers would be ébla

to finance a certain level of inputs from thelr own savings
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while small holders usually find this impossibie. And even

if small farmers who are prevented from recelving public cre=-

dit are able to borrow from private credit market, they will

probably have to pay usurious rates whfchvmay well cancel out

profit, Worse yek, the peasant may be so encumbered with past

due accounts that he is not able to avall himse!f of eny credit «-

private or public. 16/ | |

Griffin 17/ suggests that green revolution technology is biased
against the small producer unless iandcwnersh§g is equally distributed
In small parcels and that ali peasants have ap;rcxtm&te}y equal access
‘to fertiilzer, water, techniaa%vkncw!edgg, and credit.

Th§§ certainly Is not the casé in'?ames!s;. in ?963,‘s§xty percent
of the praﬁucers‘uwned less than five acres of’§and. Thggtit wou%é seem
reasonable to hypothesize that these producers would be at least partial-
“ 1y blocked from adopting unless institutional arrangements affecting
credit availability were changed, The case was that those who began
‘with higher incomes and owned mo%@ land could better withstand short-
run loss of production during change~over and were eiigibie for higher
credit levels. With this situation, the conseéuenges of Introducing new
techniques without changing Institutional arrangements s to further

concentrate control over Income and land, we predict,

The Findings

0f the 65 familles who were in the 1963 sample, 17 adopted and 48
did not. Of the 48, thirty-six stili were farm operators, elght migrated

to other areas, three became day laborers and one died, Twenty three
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percent of the non-adopters {11 out of 48) who were e%%ﬁﬁrAcwners or
renters in 1963 had become rural or urban day laborers by 1971, OFf the
efght migrants more than half of the familles migrated to Medellfn or
Sogota, All 17 of those who adopted the new tgchnGEng Gur%vg the
study period kept control of thelr @aﬁé {see Table 1),

Atl ﬁubséqu@nt analysis will only treat the 56 familles who remain-
ed in the community in 1971 (53 aé Geners andim?:?aaéer5 and 3 as day la-
borers). Table 2 presents data on annual net ?ﬁaamﬁrgﬁr.§&m§§y.ﬁﬁ§t in
1963 and 1970 for adopters and non-adopters for the 56 familles, Looks
ing at the total ﬁuébar of families and the distr%bmt?en of income In
1963 and 1970, we find that the Gini Coefflclant for concentration In
1963 was . 275 and in 1970 was k43 showing that §é€am@ d§§tﬁ§bn§¥aﬁ
has become more 5cncentrate§ during the elght year per§ﬁd; We caé infer
from Table 2 that & relatively small group Increased thelr control over
. the income in the community from 1963 o 1971, The adnpteré’ income '
increased from an average of 6,731 pesos per vear to 21,543 while the
non-adopters Increased from %,5@9 pesos to 12,063 pesos. The increase
In Income for both adopters and non-adopters Qas statistically signifl-
cant, but the difference in the amount of incréase batwaan adépters an& '_
non-adopters 18/ was also significantly diffé%@ﬁﬁ; in other words, o
more of the Increase in §n£aﬁa fiowed to the adopters than to the none
sdopters. It Is also worth underiining the Faci that adopters atarted
at a higher income level in 1963 than dig noﬁm&§gptavs*

Table 3 preéeﬁts the same data but 1971 currency is aan?eréed to

1963 pescs. The same differences are observed for adopters but the



increase for non-adopters rése from 4,509 to 6,274 which Is not statfsj
tically significant, When income is converted to real terms, therefore,
adopters have increased their income significantly but non-adopters haQe
not. Subsequent calculations are all expresssed In real terms. ‘

What is the~saar;e of thés‘n@w Prcome? Perﬁaps it is accounted for
by more family members coming of working age and coﬁtributing to total
family income., The avérage number of famiiy me@bers that‘wera amp i oyed
by families adopting §he new inputs was 2,1 In 1963 and 2.9 In 197%; for
non-adopters the average was 2.2 and E,E“Eﬁ 971, These averang are not
statistically different so we can reject the notion that more total family
members working éccognted fo} the increase in Income, _

Perhaps the best exé!anation for the €5crease in income is ip SUC=
cessful adaptét!cm of new varieties of co?fee, it was thought that mone- .
tary return for each écré of coffee in proﬁuci}sn would giveAa gdod mea=
sure 6f "successful adoption.,” Table &4 presents these findings. :Adop-
ters and non-adopters both hégan at about tﬁe same level of net Income
per acre In !363 {290 pesos for adcpéers versus 222‘for non-adopters),

But by 1971 the adoptefs increased net income per acrelto 1,642 pesos. .
Net return pér acre for noauadoptérs increased to cnfy 632 pesos 19/ .
and the déffereﬂce‘hwthaambnnﬁ of Eﬁerease ﬁezwaén adopters and non=
adopters was highly statistically signifiéant. Thus, there appe#ré to

be very little doubt that the change in income levels is !argé!y acco&nteé
for by the adoption of the new inputs, |

If adopters have increased their income levels, how ba§é~they Iﬁ-

vested their greater surplus? Clearly, part of it has been Invested In
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the change~over to new var%ét%esﬁ But Table § Beaéﬁ.usté belleve that
some new lend was bought by adopters as well; land has become concentra-.
ted in fewer hands., The Ginf Coefficient of concentration was , 706 for.
1963 and 859 for 1971, (¢ is also clear that it Is the adopters and
not tha nen»aéegters who acquire land, The adopters %écr@asad their
farm size from aﬁ‘avarage of 18,8 to 53423 acres while the holdings of
the non=adopters decreased from an average of 7.97 to 5,%2 acres, It

is worth underlining that even in 1963 those who subsequently a&o?ted
the technology controlled more acreage, The average farm size was 18,86

acres for adonters and .97 acres for non-adopters.

institutional Arrangements as Limlting Factors

It has been demonstrated that the 6%5tr§b§t§o& of income and land
has become more concentrated ?h the community under study and that the
_adopters of the new coffee varieties begaé with the more r@sourcesvéné
have enjoyed the bulk of these gains In income and land from !963;ta ?é?i.
Because they have more land to use as collateral, It is gquite prob&b}e'
that adopters have had greater access to credit than ﬁanoaéapters on the
average;

éurfng thfs ten~year period adopters feceiveé‘gn average of i,@ka-‘
pasos of credit per acre eaéﬁ'year while ﬁon»adopters recelved an average
of 436 pesos per acre annually. Moreover, a significantly greater ﬁumber

of adopters than non-adopters used credit (79 péreent of the adopters and

47 percent of thelnon-adOpzers).
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Based on this pre!imina?y evidence, we constructed three measures
of institutional constraints that may be biocking receipt of the new
technology to non-adopters, There is little doubt thét adopters athlevér
the goals of the action gfograms, they significantiy increaséd thelr in-
come levels, The.prGQEem is wit% the 70% of the sample farms that did
not adopt the new varéeties, It s our contention that this !ack‘of
adoption is partiaify due io perceived or real §ﬁs€§tut§onal btock; to
credit avalisbility,

Three measures were constructed to reflect the real or poréelveﬁ
blocks to credit: 1) total credit received from 1962 to 1971 for the
1tota% samplie; 2)'the percent of credit asked for and received during
the same time period; and 3) the respondents Q@rceptien‘e§ ;redtf aveilils
ability ?rém the institutionalized credit sourﬁﬁﬁg 20/ Table 6 presents
thé intercorreiation metrix batweea these var%#b?es and the adgption of
Caturra, As can be seen, the fota! amount of cred!: used per acre s |
related significantly to the adoption of Caturra as is the percent of -
credit asked for én& received, Respondents' perception 6? the sase of
receiving credit is highly related to adoption and to the percent of
credit asked for and received,

it seeﬁs that small scale farmers have ”Eeafhad” over & long period
of time thét credit can only be qseé for those with greater levels of in-
come and ?arger'acraages, indeed, ihe small acreage farmers may n&t av%n
ask for credit. Asone small farm owner (& acrzs) said, i don't ﬁave.~v
any land or money resources, if 1 did, | would use Caturra . but ﬁt‘is

only for those who have lots of land.” Another (.4 acreas said, vy would
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Vike to use Caturra but up té now | have not been sbie to find the means
to do so.'" A non-adopter with 1.5 acres explained the sltuation thus,

U1 haven't cultivated it because [t Is very costly due to the requireméﬁt
of chemical fertllizers, insecticides, and fungiclides, H@w.caﬁ a poor
Serson éf?orﬁ that whén he can't get cradit!'? Another coffee proﬁucer'
also Indicated they didn‘t/aﬁagt Tt due to lack of money and credit,
Thus, there appears to he é definite structura!‘§§m§t§ng factor.af?ectn
ing the action program, Lack of credit seems to block more thaavha§f

of the farm owners from participation In the program,

implications

Rural commué%t!e& in developing countries are not satonemba§;un§;s.ﬁ
Economic §6st§tuticaﬁ are largely controlled di%ect%y or Influenced by
decisions taken in the major econcmic centers of the country where there
" may be little knowledge of or concern for the needs of local people. |n
this study, the major sources of public credit in the community were banks
which have their main office in the capital city. whethér or not there
is a consgicusgeifcrt of the city go%écywmaker ta withhold resources frgn
small farmers is not at issue here, The fact is that #redtt was not
included as part Qf‘the gréen revolution package ﬁo many‘smai! farmérs.

An argument can be made ihat these ?érms are too small to operate
eff!ciéﬁtly and that thelr loss may be 2 better allocation of resources,
Six of the elght migrants, however, became part of the migration sgream5 '
to lérge cities, such as Bogota and Medeilfn. 21/ The qaesfion is whafher

the migrants are economically more productive to the Colombian economy in
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the urban sector than they were i the agricuitrual sectér.‘ ?ra!im?nary
analysis of the migrant data indicate that this may not be the situation.
411 six rural=tomyrban migrant househoid heads moved tb Madelifn and
Bogota which had anvﬁnemggoyment rate of apprgximate§§ 15 and 13 per-
cent respectively in %?6?. 22/ upon arrival In the clity, over one-
half of the m?graﬁtalw&re unemployed for & period of one mﬁngh,ér ¥ong§rf
Thus, many may be trading under employment in the agricu?t@saﬁ sector
for unemployment In the urban sector, These “forced" migraéﬁs (néﬁ~
adopters who could not compete with the adopters) seem to be less pre-
nared for urban %E?e than those Ypulled' by the citf, 23/ For example;
they possess lower levels of education and skiils, |

The creation of jobs for this gre&g.fs:thg m0st costly and-aifficg§§,
For examplie, Jjames 24/ indlcates that It ccst‘$¥ﬁ;ﬁao oévyew capital

to provide one urban job in Mexico in the %36&‘5,‘ Te,caas&ruct'a-manuu
.faétgriag plant which can ca&pet@‘an the Internationel merket, hcﬁevsr,
requires a capital outiay of apgrax?m&ta%? $h0,@é@ per job, Th&s; policy
determination Is not an easy task, The answer lles sémswhere b@tweeé
“keeping them down on the farm' --status Quo-= and induced migréticn -
chactic change. |

I community ﬁcﬁésﬁ program, which §ntroé§§@sfgreaﬁ;revclution tech-
notogy, Is to raise the S@§§§€C§59m§§7§€V€i5 of the majﬁf%ty cf the peocpie,
it must provide for more equal access and control of Enstitutionai‘reé’
sources, in Colombia, severa§‘ac€ian p%ag?ams are currentiy direét%wg
energies to th?s'issug, The problem Is that the number of small férmeré

s large and the available resources may not be sufficient for the task,
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it broad asccess to pr@&ustéve resources is not feasible, planners
nust be cognizant that induced changes may have negative consequences
for certain segments of the population who are strmcturaiiy‘blacked
from institutions! resources, Thus qreén rev@?ui&@n technology may be
exaseraaaiﬂg what s é%reﬁéy 2 bad situatione=~ increase rural-to-urban

migration, Increase Income gap between the rich end poor, and trade uﬁd%?*

emp i oyment for unemployment,
Summary

For the gaventeeh adoptérs of the new coffee varieiy, the new tache
notogy greatly iﬁcr@a&edk%&aama per acre, ‘Gn the other hadd; fourteen
of the 48 non-adopters lost acﬁt%wi of thelr land and are'emp§@yed.as
wage Eabo?ers {see Table 1}. Sixty percent of these migrated to urban
centers cf more than ?Q OQG inhabl tants.

Focusing on the small farmer who remained behind, there seﬁms to
be a clear iendency'for fand and‘aag¥ta! resources to become more cone
centrated in few h&hds; o5t of this a@naenﬁratioh occurred among those
who ware aﬁ%e ;o make use of an adequate package of new varletles and a .
heavier rate of fertilization. Those who used the new‘inguts had>graater
acces§ to institutionalized credit resources. Similar tgnéenc!es'have.
been noted in other regions of Colombia, 25/ so, the present study ap-
pears to be part of a general pattern In the coffee growing ar@é of Colom=
bia and not an excepﬁion* Thus, the zypa.ef tand tenare»systém an&

the delivery of credit--social structural variables-- seem to be crucial
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y determining how technology is shared and, hence, how and to whom
:reams sre directed, Given a more egalitarian arrangement; however,

e results might be quite different. 26/
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TABLE 1. Change In tand Tenure Patterns of Adopters and Non-AdOpters of New c::ffe& Variettes,

Tameslis, Colombia, 1963-1971

STATUS

. TN _
, Owner or Renters Day Sold Property  Household ,
Status Tn 1963 owner /renter Only Laborers and migrated Head Died Total
1. Adopters 1% ' 0 0 14
owner or ot -
owner/renters
" Renters only . PG 1 1} 3
Day laderer only lg .3 [] 0
Sud-Tota? . 16 - 1 0 17
2. Nomeadopters |
,Omer/renter c 28 3 3 8 43
Renters only v 0 0 1
Day latorer z(d | ] [ - L
. Sub-torat | - 7 32 5 3 8 48
GAND TOTAL - T us .8 3 8 65

(a) in 1971 one Tndtvidual secured property through inheritance, one purchased land and one

- still rents land,

“’ﬂ\e sverage: amount of !and tn coffee for mlgrants In 1963 was &, 29 acres. ‘The range was

+ 1.58 to 7.90 acres.

-~

("me average amount of coffee land bought or inher]ted by these Individuals in 1971 was
‘ .93 acres. The range was 39 to 1. 58 acres.

.



TABLE 2., Changes in Actual Net Family Income for Adnpters and
Non=-Adopters of New Coffee Varieties, Tamesis, CQicmb!a,

1963-1970

Adbpfers Non-Adopters T Jotal

income in Pesos 1963 1370 1963 1970 Tae3 1970
: ' (=17 (N=39)  (N=17)  (N=33)  (N=17)  (N=39)

¢ to 2,500 5.9 © 0.0 23,1 5.1 17,9 3.6
2;533 to 5,000 »’ ié.s 0.0 1.0 ‘ i2.8 : 35.6 8.9°
5,001 to 7,500 41,2 11,8 25,6 20,5  30.6  17.8
7,501 to 10,000 17,6 5.5 10.3 17.9 12.5 14,3
10,001 to 12,500 5.9 1.8 0.0 1.8 1.8 12,5
12,501 to 15,000 0.0 17.6 0.0 51 0.0 89
15,501 to 17,500 5.0 0.0 0.0 51 1.8 3.6
17,501 to zo,eaa. 0.0 23.5 0.0 2.7 2.0 8.9
120,001 to 22,500 0.0 0.0 0.0 2.7 0.0 1.8
22,501 to 25,000 © 0.0 5.3 0,0 5.1 0.0 5.4
25,501 to 27,500 0.0 0.0 0.0 5.1 0.0 3.6
27,501 to 30,000 0.0 0.0 0.0 0.0 ' 0.0 0.0
30,001 pius 0,0 - 23,5 0,0 5,1 8.0 !0;7
Total 0 100.0% 100.0%  100.0% 100.0% 100.0%  100.0%

Average income $6,73! $21,043 $ﬁg50§ $12,063 | $§;i33 $14,910

Difference iIn fata% fam?iy income between ad@pﬁers and noﬁ»adopters !n
1963.
t =2, 335 D,F. Sh > .0

Difference in actual total Fami!y income beﬂxaen adopters and nano ’
adopters in 1871,

t = 2,336, d.f. 54, > .0} "
Changes in actual family income betWeanv¥9636§9?Q for ﬁonwadoptérs.
, = 3,807, 4,€, 39, 7 .01
Changes fn actual total family ?ncoma.between.l963~!9?9-fér éduptérs.
t=3.893, d.f. 17, > .01

Cﬁanges in the amount of Increase or decrease In actual total fami!y
income hetween adopters and non-adopters during period i9&3-}979

= 4,278, d.f, 54, 7 .01

The Gini Coefficient for income concentration in 1963 is: 27§
aini o . - ,



"TABLE 3. Changes in Real Total Family Income for Adopters and
Non-adopters in New Coffee Varieties, Tamesis, Colombia,

19£3-1970

SPn WEeem  miton

(N=17) (N=39) (N=17) (N=39)  (Nel7) (N=39)

0 to 2,500 5.9 0.0 23,1 20,5 17.9 4.3

2,501 to 5,000 23.5 17,6 51,0 33.3 35.6 28,5

5,001 to 7,500 . 41,2 23,5 25,6 15,4 30,4 17.9

. 7,501 to 10,000 17.6 23,6 163 10,2 12,5 14,3
10,001 to 12,500 5.9 1.8 0.0 7.6 1.8 8.9

12,801 te 15,000 0.0 0.0 0.0 7.6 6.0 5.k

15,001 to 17,500 5.9 0.0 0.0 2.7 | 1.8 1.8

17,501 to 20,000 0.0 5.9 0.0 0,0 : 5.9 1.8

20,001 to 22,500 0.0 " 0.0 0.0 0.0 0.0 0,0

22,501 to 25,000 _ 0,0 _17.6 0.0 _2.7 0.0 7.}
Total ©100,0% 100.0% 100.0% 100,0% '~ 100.0% 100,0%

Average Income $6,731 §11,620 si;,,sos $6,274 35,183 $7,897

- Difference in real famlly income between adopters and non-adopters in 3963.

¢ = 2,335, d.f. 54, > .0l |
pifference in real family Income beiween.adopters and non-adopters in 1971,
) t = 2,479, d.f, G4, > .0
Changes in real family income betwéen 1963-1970 far‘noneaéopters.
t= 1.996, d.f. 39 n.s.
Changes in real family income between-iQéB«lS?O for adopters,
¢ = 2,284, d.f. 17, 2 .01

Changes in the amount of increase or decrease In real family income between
adopters and non-adopters during 1963-1970,

t = 3,884, d.f, 54, » .01



TABLE 4, Changes in Actua! Net Income for (offee per Acre of
Coffee Production for Adopters and Non-Adopters of
Mew Coffee vawaezses, Tamesis, €o%0mba&, 1963-1971

income per Acre 1663 1971

from Coffee Non= Hon= ; .
“Production Adppters Adopters Total Adopters Adopters Total
(N=17) (N=39)  (N=86) (N=17)  (N=39) {N=56)
0 to 250 35.% Bl.o% o 39.3%  0.0%  15.h% 10.7%
251 to 500° 52,9 53,9  53.6 5.9 154 125
501 to 1,000 1.8 5,1 7.7 17.6  53.9 . 42,8
1,001 to 1,500 0.0 0.0 0.0 23,5 2.8 vié;i
1,501 to 2,000 0.0 0.0 0.0 59 2.5 3.6
2,001 to 2,500 | 0.0 0.0 6.0  35.3 0,0 i0.7
2,501 plus | ¢.0 0,0 0.0 11,8 - 0.0 ", 3.6
Total O 100.0%  100.0% 100.0% 100.0%  100.0%  100.0%

Average (ncome | :
per Acre of Coffee N ' : : ,
Production $290 $222  s2h2  41,6k2  §632 4938

Difference in net Incame per scre between adopters snd non-adopters zp’!963a
b= 121, d.f. Shn.s.

ﬁffferenca HED ?etvihcome per acre between adeptefsband'naﬁ»adopters in 1971,
t=_7.777, d.f. 54, > 001

Changes in net income per aa%@}betweaﬁ 1963-1970 for nonj§depters.‘
t = 4,709, d.f, 39, 7 .01 |

'Changes»ln net income per acre between 13631970 for adopters,
t = 6,437, d.f. 17, 7 .00

Changes in the amount of increase or decrease in net income per acre
between adopters and non-adopters during 19631970,

t = 9,185, d.f, 54, 3 ,001



TABLE 5. Changes in Farm Acreage for Adopters and Non-Adopters of
New Coffee Varieties, Tamesis, Colombfa, 1963-1970

Adopters Non-Adopters - TJotal

Acres in Farm 1963 1970 1963 1970 1903 1970

(N=17) (N=39) (N=17) (N=39) (N=17}) _ (N=39)

0to5 , C17.6%  17.6%  6L,2% 64,2% sa,aéa 50.0%
5.1 to 10 .8 17.6 12,8 17.8 12,5  17.8
10.1 to 15 L8 17.6 10,2 2.6 10,7 7.1
15.1 to 20 17.6 0.0 2.6 2.6 7.1 1.8
20.1 to 25 7.6 166 0.0 0.0 5.4 5.5
25 plus , 23,6 29.6 10,2 12,8 14,3 17.8

Total 100,0% 100.0% 100,0% 100,0%  100.0%  100,0%

of hemes T 18.86. 33,00 7,97 em2t® 1128 b2

e )Three farmers accounted for most of this Increase. On the other hand
© five farmers who owned and rented land stopped rent ing and more fn=
tenslively farm thelr cwn land,

(®)this mean is computed on the basis of 38 farmers, One landless
farmer inherited 79 acres and was dropped from the analysis. With
this individual Included the average farm size for non-adogters in
1971 was 8,28 acres,

 Difference in ammunt of land bezween adopters and non-adogters in 1963,

| 't = 3,503, d.f, 54, » .00 |
Difference ?n‘ameunt of land between adopters and non-adopters in 1971.
t = 4,021, d.f, 54, » 001
Changes in amount of land between 19631970 for non-adoptars.
= ,601, d,f. 32, n,s,
Changes In amount of land between 1963-1970 for adopters,
t = 3:9693- d.f. 17; ;’ .05

Changes in the amount of Increase or decrease in land between adopters
and non-adopters &uring the period 1963-1370,

= ;-.9?3, dtfi Sh} 7 2 5

The Gini Coefficient for land concentration in 1963 is ,706.

The Gini Coefficient for land concentration in 1970 is . 859,



TABLE 6,

Interrelationship of Total (redit Used of Credit Asked

for and Received, Perception of Credit Avallability and

Adoption of New Coffee Varieties,

Varliables | . YVariables
1 2 3 1
1. Total Credit Used 1,000 5@ (3330 b3
2. Percent of Credit Asked A .‘
for and Recelved 1,000 B37u . 33Guex
3. Perceptlon of Credit ' | o
Avallablility : 1,000 607%%
%, Adoption 1,000

& 'Slgngficanﬁ at .05 percent level,



