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HUMAN FACTORS INVOLVED IN THE DEVELOPMENT
OF A WATERSHED PROJECT IN THE SOUTH
EASTERN PART OF PUERTO RICC

By

Fernando del Rlo, Jenare Collaze
Angel Tomés Berrfos and Nicolés Lépez Gareia

i. INTRODUCTION

|. Nature and importance of the Study

A watershed project was planned for the Southeaster part of Puerto Rico,
at a cost of nfer tour million dollars. The area lies entirely within the munici=
pality of Yabucoo , between latitudes 18°N and 1807 30" N, and longitudes
£5°45' W and 64° 00 W.The watershed is approximately 14 miles long and varies

from three o six miles in width. It covers an area of 31,700 acres or 49.53 square

? . ’
miles. s overall purpose was to protect the area from heavy floods which in the

past had coused sevéré economic loss of property and even of lives.
The watershed project, as planned, Included. measures designed to eliminate

floodwater damage to the land, homes, roads and bridges. Additional measures

 were included to improve the drainage conditions in the flood plain area to the ex-

tent that higher yields of sugarecane ond greater carrying capocity of pastures
would be attained. in addition, the floodwater retarding structures would have

a sediment pool of over 90 acres which would be developed as a recreationol area

."tn the future.

Basides the structural measures, land treatment practices are required since

the adoption of soil conservation practices by the formers is considered a pre-requisite
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for the succass of the watershed project. [t is expected that uﬁ'er- campluﬁna, the
~ frequency, depth and duration of flooding will be signifiéunﬂ,r raduceci on the
7, 500 acres of flood plain land; that sediment damage will ha reduced by about
&7 pefcanf; and that upproxi’ml'niy 6,800 acres af.qgricull‘um! land, will have bene-
fited from the improved drainege.

It is commonly cccepted that ths success of any innovation such as a water-
shed project, is attained not only when such inﬁavutia? 't's. structurally sound from o
mechanical angineering p&int of view, but also *;vhen ;;m people, whose tives would
be affected by such innovation, are taken inm-considm_ﬁoh.' This is referred to as
social enginaering, | H#star}r shows that many innovations, no matter how structurally
sourd, -have Fﬁiledr when the views of the community involved were ignored, when
- they did not understand ﬂw innovations and when 1l'he)r felt that their security was

threatened,

The Yabucoa rag:on, for whrch the watershed project was planned, is mnm!y
an ngm:uhurul areu.r it is mhublhad by farmers of different economic and social
levels who depend on agriculture os their main source of livelihood. There furmers
are thus occasionally exposed to the ﬁnpre;:ﬁcrub!a forces of nature ussucinfed‘mith

 the agricultural industry. One of these forces, the Frequent floodings of the Guuynnés .
Rwar, as alrecdy mentioned, has caused severe lostes, Consequently, any m:cessful
attempt to develop the wai'arshed will rely heavily on how the people envision their

future under the new or modified situation resultant from such innovation,

o People react to change in different ways. Their reaction in terms of actions
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o
and decisions is dependent on the social, cultural and economic fC_IC‘ILﬂI'S that chormc-~
terize their lives. The residents* points of view on the project, their knowledge of
and attitudes toward it, are important in determining ’rﬁeir reactions.

In sﬁmmis, the ultimate success of the watershed project in the Yobucoo areo

will depend heavily on how the people of the area react toword it.

2, Objectives of the Study

Awareness of the importance of the situation described in the previous parc-

graphs led to the idea of undertaking a study to:

{. Determine some of the persona! characteristics of the people of the area
in terms of, among others: age, education, occupation, income, size of
the family, and levels of living.

L Chumcterize. the community in terms of such socio-psycological factors as,
community %ul_idc:rify and cohesion, p&pulu’rinn mobility, I;IEE-UF community
main services and their uHi\.‘ude toward the present ond the future,

3. Ascertain the knowledge, attitudes, and opinions of the people toward
the Guayanés River Watershed Project.

4, Determine the farming situation of the area,

5. Acrive at conclusions and formulate suggestions which moy help in the Bro-
gram development process ond in tHe evaluation of the watershed project.

It is envisaged that the accomplishment of the above objectives will assist in

counteracting difficulties which may arise in the development of the project. The

results may also assist in alleviating the constant decline of agriculture in the crec

under study. It is hoped that this research may be a precedent for future studies under

similar condbtions in Puerto Rico and a benchmark for evaluating changes in the

orea studied.




3. Population and Sample
| The populufiu;n for the study consisted of 432 families wha. would be most
affected by the #ntershed project --c}ﬁB families me- the highlands who experienced
erosion of their lands, and 29 families from the low=lying plains who were directly
affected by floods, |
The ﬁr';ul'number consisted of all 29 families from the lowlands and q 30 per-

cant sample from the highland dweller, and since funnmg was an important source of
livelihood for those of the highlands, these ﬁz-zmilies we;re stratified according to the
size of farm operated and from these, a final random sample was drawn from each
s!’rntu;'n as shown in Table 1. OF this number, Tntna.;wiews were carried out with [90
families: 29 from fha lowlands and 16! from the highlands.

Table I, Distribution of Farms in the Highlands with Reference to Size

Guayanés River Watershed Area, Puerto Rico, 1948

i

| Size of farm in No, of farms in No. of farms
_ the highlands the population in the sample Percent
} — — ? _ !
- Small (20 acres of 488 (27 2 26,1
larss) *
| Medium (2] to 40 85 42 49,4
acres) 1 |
| i
Large {41 acres or 30 | | 15 50.0 _
over) :

wr

" 4. Data Gaothering Techniques

Data about the general conditions of the area were gathered from secondary

sources, such as the farm inventories of the Agricultural Extension Service and
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records of the Soil Conservation Service and of the [?epur?merris of A._Qri culture,
Education nr-;d Health. Supplementary informf;inn waos obtained by direct ob-
servation in the orea of such aspects as farm equipment, house surroundings and
the availability of facilities such as electricity, running water, roads, schools and
recreational facillties.

A questionnaire was used o obtain information regarding the genercl cho-
racteristics of the people, their educational level, attitudes, opinions, and their
farm situation in relation to land tenure, and agriculteral prﬁctices followed,
Interviews were carried out by trained personnel and the researchers themselves to
190 Fﬁrﬁiliﬂs as already explained: 29 from the lowlands and 16l from the highlands.

. Il THE PEOPLE OF THE AREA

!
L

Almost in one-hundred percent of the cases, the man was reported as the
head of the household. Only three women in the highland were considered in such
" a status, DF the couples studied (173) 86 percent were reported as Ieg{:l_ly married

(88 percent in the lowlands and 72 percﬁni' in the Eighiqnd)'.

|. Age of the Head of the ngsghu_l_d

~ The heads of the household were chronologically a retatively mature population
 as reflected by un averaga oge of 54 years; heads of households in the lowlands, how-
ever, were somewhat older than the total population Wiﬁ'l an average of 58 yeu'rs; as
comprared to 53 years for those in the highlands, This condition is reflected in the
frequency distribution by age group. While for the total somple os well as for the

- 'ﬂiéhluﬁds the cl.istribuﬁnn approached normality, in the lowlands the age distribution

was geared to the right as can be observed in Toble 2: 58 percent of the cases in

the highlands fell in the 40-60 years bracket whereas in the lowlands the highest
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proportion concentrated in the over 50 years bracket. Furthermore, the proportion
of heads of households 6! years of age and over, was signfﬁénntly higher than those
30 years or under for:the total population studied, as well as for both lowlands and

highlands sectors,

Table 2, Parcuntuge Distribution of Head of Household According to Aga

Guayanés River Watershed Arec, Puerto Rico, 1968

Highlane ola
Age __n_=ig] n= |90

| 20 or less 0.8 0.6

21 - 30 0.8 1.2

{31 -40 4.9 13.4

41 -50 32.1 28,8
5160  37.8: | 26.2 27.6 —

s170 -+ 2.4 | usz - 1 150

. .?.T_Tcr. more 25.4 0.9 13.4

Total 100.0 . | 100:0

i —

11
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Table 3. Percentage Distribution of Housewives According to Age

Guayanés River Watershed Area, Puerto Rico, 1968

il ¥ e

l_ Righland '

Age nal? A n = 164 n=9
20 or less i 0.0 00 1 o0.0
21 =30 3.7 | : 7.8
31 -40 1.1 21,0 19.5
41 -50 22.2 - 34.6 . 32 .4
51 - 40 | 37.0 19.8 22 4
81 - 70 ] 1.6 | 127 13.7
‘71 or more 7.4 4.2

Fa = = = L

l g -
I TJotal | 100.0 100.0 ] 100.0

¥

The high proportion of heads of families in the higher age groups is something

-

to be considered for any future planning in the ared.

2, Ageof the Housewife

For the total population, on the average, the housewife wos eight years
younger than her spouse, howsaver, the housewife in the highlands was, on an average,
five years younger than the housewife in the lowlands. Sixty-four percent of the

housewives in the highlands could be considered in the reproductive ages, as compared

‘ wilth.37 percent in the lowlends. (Table 3.).




-8

(R TE

3. Formal Educaffnn of tha_He_qd of ngs:ehﬂid

The formal education of the Huusehﬁld, as measured by the number of years
of school attendance cgm#lefm‘ » provides an Enfén&sﬁﬁg contrast between the two
sectorsistudied. Although the average formal education for all heads of households
| was :._-:lcsed to functional illiteracy <3.99 -yenrs) ; significant differénca ¢ppeared
between the highland and lowlond residénts. The average formal ;adur.nﬁun of the
head of the household was higher in the Iuwfnﬁd 5 with 6.14 years in school as com-
pored to 3,14 yeors in the highland. Consistent wifhﬂthis cbhservation, it was noted
that the prnp:;:rtinn of functional illiterates {(people with 3 years or less of formal
education) was high';er in tjhe highlands (54 parcent) than in the lowlands (38 percent).
Orily 13 percent‘c;l’ the heads of huusehuldsl in the highlands achieved elementary

school level as compared fo 44 percent of the heads of houselold in the lowlands

(Table 4). | | o

 Table 4.. Percentage Distribution of Heads of Heusehold According to Formal Education

Guayands River Watershed, Puerio Rico, {748
¥ ’

il

e SR S -
| Schooi Level % Highiand % towland
| Attained N~ 161 ne 2%
- 3 years or less ‘[ 54.6 l 37.9
4 —dGeits 31.7 . 17.3
79 62 | 24,2
10 -12 = | 5.6 10.3
Bormore | 1.9 10.3
e L.
| —
‘ Total & - 100.0 L 162.0
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4, anm! Educutinn:nf the Hnufewife

The pattem observed for formal education of the housewife does not depart

" much from that cbserved for the head of household. The average number of years

for al! housewives was 3.43: for the lowland 7.69, and for l:ha highland 2,66 years.
About two=thirds (65 percenf}of the housewives in the highlands can be considered
fqncfinnﬂl illiterotes. While 89 percent of the housewives in the highlands atteined
elementary school level or less, 48 percent nf those in the lowlonds achieved above

that level of formal educatinn; (fable 5 .)

Table 5. Percentuge Distribution of Huusawivés According to Formal

Education, Guayanes River Watershed, Puerto Rico, 1968

L= SR F I O e

chool Level _[ ~ Highland "~ Lowland I Total - |

Attained n ﬂél na 29 n=t% l
3 .yeurs or less 65,2+ 20.7 | 58.4 l
4-6 years - 23,6 20.7 - 23.2 |
7-9 ® | 8.7 | 24} 11.0
11-12 " 25 | 10.7 5.3
13 or more 0.0 13.8 . 2.1 |
f_nrul | 100.0 | 100.0 1000 |

5. Size of the Family
The size of the household, defined as the number of people at home (relatives
or not), when related to factors such as age, sex and educotion, provides basic

information for planning important community activities such as employment,

education and recreation,
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" The average size of the household for the whole area w&s above Hﬁ average
size of family for the island, 6.65 to 5.2, A significont difference was observed
between the lowlunds and the highlands that of 3,97 :::nd 7. 13.memburs rupa:ﬂval}rf.
in nearly 36 percent of the uﬁ:as ¢ there were 3 or less members in the ‘lwlund as

.compared to only 17 .part:enr in the highland. On the other hand, the number of
cases with 10 or more members constituted more than 25 percent in the highland and

only 7 percent in the lowland. (Table 6.).

Toble 6. Percentage Distribution of Families According fo Size of
Household Guayanes River Watershed, Pusrte Rico, 1948

L]

6. Occupation of the Head of the Household

~ Farming was the main occupation of the head of the fomily, male or female,

followed by homekaeping,: commerce and skilled labor in that order. A higher

proportion of household heads in the highlands were farmers than in the lowlands.
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On the other hand, the proportion of merchonts in the lowlands was hi’gﬁer than
in _the highlands: 17.5 percent as compared to 7.5 percent, .respecﬁvaiy. Likewise,
the proportion of household heads who were skilled mrkers was also higher in the
lowlands than in the highlonds (Table 7.). Only five household heads were clas-

sified as professionals:~one from the lowlands and four from the highlands. .

Table 7, Percentage Distribution of Heads of the Household Aceording fo

Main Oceupation Guayanes River Wuters;imd, Puerto Rico, 1968

Occupation

Farmer ' 48.3

Housekeeper 13.8

l Farm worker 0.0

Unskilled ‘werker - 0.0
Skitled workar = 13.8

| Merchant 17,3

Prt:;fe::imul 3.4

{ Uncertain or Unemployed 3.4

| Total 1 100.0

The stability of the uccﬁpuﬁdnul structure in the area is reflected by the ex-
.. tensive time period that each head of household has been engaged in his main oceu~
pation, Eighty-four percent of all household heads had devoted more than 1l yeors

to their main occupation. 'ﬁublesﬁ) . The average number of years wos 30,9 in
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the lowlond and 27.8 in the highland. The relatively stable accﬁphﬁmul
structure may be considered as an additional indicator of the community cohesion

- which is discussed in another section of this report.

Table 8. Purc&ntuge Distribution of Heads of Household According
to Years Devoted to Their Main Occupation

Guayanés River Watershed, Puerto Rico, 1968

"~ Lowlanc Highland ota

Years Devoted n =29 nw 161 n = 190
~ Less thon | year 0.0 1 B 1.6
FI0 yeas 17.3 13.7 14,2
11-20 B R R 9.2 18.5
2130 ‘ 241 28.0 27.4
31-40 20,7 Co21.0 21.0
as0 | 173 L 9.9, 11.0
51.60 3.4 | 3.7 - 3.7
61=70 3.4 - L 1.9 T2

71 and over | 0.0 Y . .5

il T

100.0 100.0

i N - il it
C e

SETRFS T
e B e

Given the opportunity, 3} percent of the houschold heads would change
. their mainioccupation. The three main recsons given were the low prices of famn

products, poor physical condition of farmers, and their having become tired of farm-

tng. . An interesting fact is that the proportion that would change their main



13-
occupation in the highlnnds' (33.3 percent ouf of 1'59 cases) was ﬁwica os .th as
that from the lowlands (I7.8 percent out of 28 cases). Highlanders mentioned low
prices of agricultural products as the main reason for considering abandoning agri-
culture, while lowlanders mentioned the declining rate of agriculture,
Wl';en asked to forecast the future of farming as an occupation for th.u
| Guayanés watershed area, 72 percent answered thot farming wos declining, 19 per-
cent that its future was uncertain, and only 9 percant that it was promising as an
occupation. (Table 9). Tﬁera ';Hns no major differance between lowlanders and

highlanders with reference to the opinion that farming wos still o promising enter-

prise, On.th&qt&&r‘ hand, lowlanders were more pessimistic about the future of

Furn;%ng, and highlanders ware more uncertain about its future.

Table 9. Percentage Distribution of Heads of Household Forecast of Farming

as an dccupaﬁnn‘-‘ for the Future, Guoyanés River Watershed,

E‘uartﬁ" Ri;:o,. 968, T
“Towland 1 Highlanc ' Toral
- Forecast na 29 ne 161 _n=1%
Uncertain or regular -6.9_ 21 -]' : 13.;9" "
1 (_Bc:ing down or falling g2.8 69.6 -I .I 71 6
Promising 16.3 | |

Total | , 100.0

7. Occupotional Mobility

A hypothetical question was formulated for the heads of families with reference

to what occupation they would elect to go into, in the event that they were compelled

to obgndon Fdrrnin'g_. * Their answers showed thot ﬁve_ur one~third {36 percent) from the *
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towland stated that they were unable to work, .as compared to 22 percent from the

highlands. The preferred océupation | were merchants in the lowlands and skilled

wnrkars. in the highlands.

Apparently, income was the math;*nﬁng force in these choices; both mer~
chonts and skilled workers were presumed Yo be making " good money" tin Puerto
Rico,

in the highland sector, around 61 percent of the residents (Table 7), iden-
tified themselves as farmers in comparison with 48 percent in the lowlonds. Farmers
felt that the future of agriculture as an accupation waos deelining; H;Iii decline may
be also reflected by the fact that there wes a significant decrease in the number of
soris who chose tl';ai‘r fathec's nccumfiuﬁr-funnirjg os. their future choice of occupation.
This is clearly iHlustrated in Table 10. Wthens 76 percent of parents of present
households in the highlands were farmers, :nniy 48 percent of their sons chose that

5
eccupation, while in the lowlands the figures were 76 and 60 percent respactively,

Furthermore, Inni}r g‘l percent of oll farmers infewiewe:i preferred agriculture as an
occupoation for their sonsz—~40 percent from the lowlands as compared to 52 percent
from the highlands. 1n sum, the trend in_dicufes the fﬁllwing--—in the highlands

93.7 percent of the fathers of infeﬁimmere considered by their sons to be far-

mers; that proportion dropped to 60 percent for the interviewees themsalves and to

31.7 for their sons. 1n the lowland the figures were 75.9, 48 and 40 percent res—

pectively. (Table [0.)
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Toble 10. Relationship of Three Successiva Generations ond Farming

Guayanés River Watershed, Puerto Rico, 1969

e S e PP e e B, e i it SO PO
o= Nl

owianc ighiand
Generation Percentage dedicated or aspiring to ogriculture
* as an occupation

ol

- ]

— ¥ = i e

First generation 75.9 93.7
- (father of interviewees) .

Second generation | 48.0 60.0
(interviewees themselves)

Third generation ' 40.0 52.0
(sons of interviewees) -

2ok ot 3
=t 8 YO w0 i i +ERE =

iy

The proportion of parents who were willing fo have their sons Follow their
own occupation (farming) was higher than the number of sons who actually chose
farming as their main occupation. In the lowlands 60 percent of the parents were

willing that their sﬁns_shnuld be farmers, as cnmpa.red to 57.6 percent in the high-

lands.

Although the actual answers could be considered somewhat unrealistic, the
farmérs wera questioned on their wi_llingness to insist that their sons follow their
own occupation. This question was included because ﬁurenis Py afteq._.mmpel sONSs
to follow the paternal occupations. 1f they actually &id exert prassure over their

sons tuwurd-ti-an:éoal, the success of the effort must be considered only moderaie when

only 52 and 40 percent for the highlands and lowlands, respectively, actually fol-

lowed their father’s occupation.
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8. Occupations A;pimfions
% .
Occupational aspirations in this study were clossified at two levels: first,

the occupations that parents would prefer for their sons and daughtérs; and second ’

the occupation they thought their sons and daughters would pursue under existing

circumstances. (Table H and 12.),

Table [1, Percentage Distribution. of Heods of Househo!d According

to their O&cupuﬁnﬂal Preferances for their Sons and

Daughters, Guayanés River Watershed, Puerto Rico, 1948

Farming

Housewife 1 0.0 1 GO

Farmworks | 0.0 0.0

Unskilled works 0.0 0.0

| skilled works '_ 5.0 l 0.0 19.8 2.5
Merchant 1 5,0 0.0 3.3 0.0
Professional. or | : | '
Semi-professional | 80.0 95.5 67.0 } 90.2
indefinite, not sure § - 5.0 4.5 3.3 4.0
i o St g “ _ -
Tatal {100.0  §00.0 l 100,00 [100.0 {100.0 1100.0

Occupational preferences of porents were consistently of a higher level for their

daughters than for their sons. In general, preferences were also higher in the lowlands
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than in the highlun;; About 69 percent of the parents preferre& professional or
semi-professional occupations for their sons and $0.2 percent for their daughters,
followed by skilled labor occupations, esp&cinlly for their sons. Parents both
from ri'hﬁ highlands and lowlands seemed fo be mure1 realistic as to the occupation
that they felt their children were actually going to enfer as compared fo the ones
that they preferred for them, for while 69 percent of parents preferred professional
or semi-professional occupations for their sons, and 90 percent preferred the same for
their daughters, they felt that only 19.3 percent of the boys and 34 .9 percent of
the girls were actually going to enter such fields. {(Table 1} and 12). Parents tumed
to less prestigious dnd !nwer.rémunarﬂﬁve_ n;:cupuﬁnns such as skilled labor (37,4
pércent) and farming (19.3 percent) for the boys: and for the gitls (36.7 percent)
chose housewives, and 24.7 percent skilied labor.

When parents were asked why they thought their children would not athain

the occupations , the following were mentioned: lack of money (51.3 percent); too

long a career (4.2 percent); children's inability to pursue higher studies (14.0 percent);

and lack of interest (26.3 percent). Lock of money was more frequently mentioned

in the highland (56.0 percent) than in the jowland {21 percent). Too long a career

~and lack of interest were more often meniioned by the lowland residents while student

- inability was mentioned in about the scrme proportion by both sectors (Table 13.),
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Table 12, Percentage Distribution of Heads of Household According to the
Occupation They Thought Their Children Will Actually Engage

. in Under Present Circumstances

Guoyanés River Watershed, Puerto Rico, 19468

| | Lowland . His hlend Total
Occupational Levels [ sons ! daughters | sons daugnfers 1 sons  [daughters |
| n'_?O‘ n =22 n=132 | n=132 n=1521 n =154
Farming 0.0 0.0 23,2 0.0 | 19.3 0.0
Housewife ' .0 14,3 0.0 42 .0 0.0 36,7 l
" Farm work 0.0 0.0 { 10.4 0.0 8.7 0.0
Unskilled work | 0.0 0.0 6.4 3.0 5.0 2.4 |
| Skilled labor | 31.6 23.8 40.0 25.0 37.6 | 24.7
Merchant 15.7 | . 0.0 4.8 0.0 | 72 | o0
Professional or . 1 47.4 61.9 12.8 28.0 19.3 34.9
| Semi-professional !
~Indefinite, not sure 5.3 0.0 2.4 | 2.0 | 3.0 1.3
Total | 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0
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Tul_:_ilé"».ﬂ“. Tﬁrcmtuﬁéﬁistribuﬁm- of Heads of Huuggiialdﬁccnr&ingf to the Reasons
Why Their Childran Could not Achieve the Occupation of Parents® Choice

Guayunés River Watershed, Puerto Rico, 1968 :

kST TUT T SIS PR B T AT . TS . =iy, —— = =y

~ Reasons
L:::ck of money 21.{1 1 56.0
Too long a career - 15.8 2.4
Student inability 158 | 13.6
Lack of interest | 3.5 24.8
No future in th'e. |
bcecupation 0.0 0.C
Other - | - 10.5 3.2
. | | | )
Total 100.0_

. - . d = -_— —————— e —e -
T o R A ERAE . el o AR il ¢ e =, =l W = s —i— = g - A= W - = L s = ~—— W—— — — FrL=—.

9. E?_ntm:t of Family h:‘a_embgf with United Siotes
Thirty-seven percent of the families reported having some members living in
the United States and uppranmcfeiy one-fith (25%) repcirted‘ ‘thut some reluﬁ_v& had
.visited the U, $, A, at [eost once in their [ife. Residéﬁfs from the lnwlﬁﬁds visited
the United States more frequently for snciﬁl and fomily contacts, ﬂ:lvhﬂe o higher

proportion from the highland went in search of employment.
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10, Milltary Service of Family Members

/
Porticipation of members of the community in military service constihstes

another extermnal ;nmmﬁni’ry contact. Seventeen pémmr of the fumilies inter=
viewed had or had had some member in the army. Residents of the lowlands

hod o higher proportion of members with military mper"im:e (34.5 percent) than
i;hnsa of the highiandﬁ(l{-.ii percent), this ;ﬂus probably due to the higher age aver-

age of residents in the lowlands, as compared with those of the highlands sactor.

1. Fatalism or Optimism

It is hypofhesized that people who hold an optimistic (or less faiulisﬂ;)
view of life are usvally better educated, %;ava more contacts with the outside
world and are more willing fto‘accept innovations. [n this study, a scale of fa-
t&lism = oiaﬁmism consisting of 12 items was used, Weighu_'mnging frﬁm one to
thfe:e points were given fo test the reaction of each individual tn-e:ich specific
statement. - A h%éhﬂ; weight cnr'respnnde.d foﬁ less fatalistic reaction. Based
o the weight s};sfem adopted, the pessible variation ranged from a low of [2
to & high of 34,

The distribution of cases for the aredas under study nnd the total pnp;;lntmn
. (T ﬂbla 14) shnws that, people from i'he h;ghlunds were more fatalistic thun those

from the lowlonds as refiected by an average score of 22.4 und 25.3, respect-

ively, thus supporting the stated hypothesis.



_,_Iﬁblﬁ';ld-.' _Egr_qé,tqééfntalism Scale Score Distribution

Guuy&n&- E;f;fer'wﬁtérsheﬂ-; Puerto Rico, 1968
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i T e P _ 19 nn
n =29 . 0= 16!

12 - 18 6.9 26,1
19: - 24 g 44.8 40.4
| 25 - 30 3?;9 - 29,2
I 31 -490 - 10.4 i 4.3

111 THE COMMUNITY

Tha success of any mmvahnn dapends not only on the participation of its inhabitants
as 'individuals but alse, and pr._:;_;_sibly more, gmpa#unt on the feeling of balnngmg and the

espr‘irid& sorps that s dwet.ﬂped through peﬁgie's- interaction. The extent to which

are discussed in the following poragraphs, and which revolve around the concept of

community solidarity and conditions of living.

l. Community Solidarity

If solidarity is defined as the degree to which participants cooperate to create
' and reflect a weoll-defined image of their situation, the time element s important,
Therefore it could be expected that foctors such as the use of community services,

kinship relations network, interaction profiles with the best acquainted people, and
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ifs dimension of stability, as indicated by time, are indicators of community

- -solidarity and cohesion,

2, Population Mobiiity

Among the importont :bamﬁtal'isﬁc:s of community regarding plonning and
implementation of development programs uﬁd other activities, population mability
s a critical one, combined with such other r:huiucfaris.ﬁcs as age, education and
size of househeld. The-success of a given progrem ‘or activity may depend toa
great extent on the sh::b:hty of the populatien. Stability could insure continuity.
On the other hnn_d, it could alse occur that a given community may not chenge
much- due to a lack of sutside contacts, This situation, howaver, does not seam
!ikely fo occur in the Guayanés area due to modem maoss media mmmumcuhnns and
thei mcreasmg availability of urbun Fﬁc:ht;es - The relative sfub:hf)r nf the population
in the areu is a positive facto? for ifs future development. For instance, the average
number of years of ras:dance in the area was 27, thus indicating a highly stable
population. This is true for both the highland and lowlond sectors, even thaugh

the lowland residents seem to be slighlly more stable, (Table 15) .
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Toble 15, Perceniage Distribution of Families According to the Number of Years

of Residence in the Same Place

Guayanés River Watershed, Puerto Rico, 1968

T Highland T owland Total il
Number of Years nalél n =29 n = 190
| 1 ] s

10 or less - 28 .0 20.7 26.9

11 - 20 , 19 .9 | - 20.7 | 20.0

21 - 30 ; 15 .5 | 2.1 16.8

31 - 40 o 15 .8 10.3 1 4.7

41 - 50 10 .5 6.9 | 10.0

51 or more | 10 .5

I Total ‘ 00.0 |

Another factor which could be considered an indidator of stability is whether or not
people plan to move to another orea. OF the total population, only oround 18 percent
 had such plans. Among the reasons advanced for contemplating such a move were

tack of resources of the area, the fact that farming was not © prosperous business,

and the fact that people got fired of farming as an occupation, On the other hand,

the remaining eighty—ene percent who were not planning 1o move, expressed their

satisfaction with the place, existing family ties, and the fact that they owned prop-

- arties.
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3. Patronage of Services in the Community

Table 16, Percentags Distribution of Families According to

Patronage of Community Services

Guayanés River Watershed, Puerto Ric:;r , 1968

L i -H‘i-:._:;ﬁ'lnnd ¥ Lowland
Category n =16 . n=i29
] |
Buy clothing 98 &9
Buy food 96 1 86
Buy medicines 96 93 |
Visit physicion 94 69
Visit church 100 100
Education for 8. i 67 ;
t children !
Go to movies | 79 69 '
|. :
Go to donces h 95 92 s
Buy agricultural 98 78 | I
products |
Buy house 93 82 '
“equipment ‘
Buy farm -| 100 70 !
{ equipment
- - -

" On the basis of the cohesion and solidarity theory, the hypothesis of high solidarity

in the Guayanés River Basin area is supported., All community services were

patronized by more than 60 percent of the people in the community. (Table 16).
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Some differences however, wera detected between the highlands and the lowlands
residents, For instance, the residents in the highlands used community services
such as schools, movies, and food stores more frequeﬁﬂy than the lowlands residents
Church and dances were the only two services that were locally patronized of the
same rate by both lowlanders and highlanders, The most marked difference between
the two sectars was found to be in education. Only 2 percent “of the highlanders
secured educdtion for their children out of the community, as compared to 33 per-
cent of the Inwlunders.. Visits to physicians, shopping for farm and agricultural
~ products, also took place more often outside the community in the lowlands than
in the highlands.

Medical services and the use of orivate physicians were used more often by
the lowlanders than the highlonders. More than 40 percent of the people from the

highlands did not report having used ony medical services, as compared with only

S

3 percent from the lowlands. Since it is less likely that residents from the highlands
were healthier than those from the lowlands, it con b:—:; inferred that the highlond
residents were depriving themselves of medical services at a higher proportion than
those from the lowlands. The difference could be due to difficulties in contacting

a physician due to great distances and lack of transportation facilities, poor economic
t.:nndirinns , or o combination of both, Tradition could also be suggested as a factor

to explain such o difference. On the other hond, when people were uskfed about

what action they did take in case of illness, over 90 percent of both hightends and
lowlands residents answered that they uvsed prescribed medicines. Only four percent

of the highlanders used remedies, but none of the lowlanders reported such practices.




=2 H—

4. Other Indicators of Community Cohesion

It could be expected that in a treditional rural type of society the community
would be supported heavily by kinship relations. it could aiso be expected that
the more traditional or rural the community, the closer the kinship ties within the
community bn;mdurias*. The figures obtained from the study support both lines of
reosoning. Cinsei friends and relatives of the head of househsld end of the house-
wife in a high proportion in both sectors, resided in the same community, but the
proportion was higher in the highlands than in the lowlands. For instance, more
relatives of the housewife in the lowlands resided in @ community more distont, than
relatives of those of the highlands. Therefore, it could be inferred that, in terms of
kinghip ties, the highland residents were more cohesive than those of the lowlands ,
These facts are thus consistent with those regording the use of main community serv- B
ices. It should be noted, however, that the highland caﬁmunitias were fur’rﬁer_, less

¥

accessible to the urban areas and to the main means of transportation and communi -
cation, than tl;le lowland community. ‘

Residents were asked about the best known person in the community and their

kinship relation, if any, to them. The best known person was more offen a resir._ienf

' of the same community but not necessarily a relative of the respondent. 1In spite of

this, it was found that the best known person was more often o relative in the high-

lands than in the lowlands.

. 9. Conditions of Living of the People

Conditions of living is a concept generally used to express the possession or

enjoyment of certain specific material items that, according to cultural standards 3
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contribute to the weli-being of the population. For this study fourteen such items
were submitted to th;furnilies in both séctars of the watershed. (T able I8). The
ifems "possessed” or "enjoyed", were classified in three levels of adequacy~-
ﬁdequutg, acceptable, and .exce“en’lr, with value weights of one, two and three
poinis, respectively. Thus the indax score for any family could fluctuate from o
minimum of {4 points to a maximum of 42 points,

Conditions of living vary according to factors such as education, income, and

size of family. It is expected that persons with less education, large families, ond

low incomes, for example, have lower conditions of living than their opposite. The
results of this study tend to reaffirm such a hypothesis. People from the highlands, who

conformed to the conditions above stated, had generally a lower index of living stand-

 ards than those in the lowlands, as can be seen in Table 17, i

Table 17. Percentage Distribution of Families According to the Index of

~ Conditions of Living Attained

Guayanés River Watershed, Puerto Rico, 1968

index of Condition ‘. o Lowland T "Highland L !
of Living n_= 29 1 n= 160

20 or less 0.00 1 5.6 |
‘ 2} to 25 0.00 16.83 |

26 to 30 10.35 41.68 - *
,i_. 31 to 35 | 6.90 23,40 '_

36 to 40 12.45

41 on {Z’I.OD

Total

|
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More than 60 percent of l6|. fomities in the highlonds scored below -?;0 ;;ﬁnh s in
contrast with only 10.3 percent in the lowlands, Similarly, whersas only 12.5
percent of the fomilies in i'ha hlghlunds s::ured 34 pm.nts or more, 83 percent
of the families in the lawlund reached that [evel

The lowest score accumulated by any family was 17 and the moximum 42,
The:- avearage for the -hi‘ghlunds was 28,9 and 37.6 for the lowlands. In synthesis,
Ilwmg conditions in the lowlands were around 30 parcanr higher than in the high-
londs, S:m:larly, the lowlanders were more hnmaganauus in this respect, judging

from a standard deviation of 3.8 , and of 5.0 in the highlands.
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The four items with the hi’gh;sf score in the lowlands weres storage facilities for
the kitchen (2.97); building material of walls (2.93); ratio bedrooms to number
of persons (2.93); and facilities for the conservation of perishables (2,93).
(Table 18). In ;hé highlands, the three items with the highest scores were:
facilities for keeping perishables(2.8l); the principal building nmtariu!. of walls
(2.@6) and storage facilities in the kitchen (2.50}. These three items also , correspond-
edlt-a the highest in the lowlands ; however, the scores in the highlands were consist-
ently lower than in the IMIun&. (Teble 18.). The-iferru with lowest scores in the
lowlands were: facilities for washing kitchen utensils (2.07); means of transportation
for the family (2;.]4); ond protection against insects (2.31). 1n the highlonds the
items with !nwest‘smras were: Ifype of floor covering {{.30); means of transportation.
 for the family (1.31); and the source of drinking water (1.69). (Table 18).

Water, wos by far one of the major concems of local residents in the Guayanés
area, Besides checking on the ;udequucylnf fhﬁe source of water, inhabitants from

both sectors ﬁére asked about the specific problems which they faced in relation to

the availability of this important article. (Table [9).
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" Itenis 6F Conditions iof Living

Guayenés River Watershed, Puerto Rico, 1968

_ Averdage Score for.ltems

Highland

1. Concrete,painted ~lumber 2,93 2,66
or durotex as principal
building material for walls 3
in contrast to other l

building meatearials.

‘2, Terrazzo, tile or vamished 269 2 .11

. fumber as principal build-
ing material for floors in
contrast to other building

materials, . |

3

3. Use of some floor covering 2.34 1.30
such as terrazzo, rugs and
linoleums in contrust with
no covering af all.

4. Rate of occupation per bed- 2.93 1.79
reom: 2 persons per bedroom
in contrast with more than
that number,

5. Use of electricity or ke~ 2.89 - 2.43
rosene for cooking in I |
contrast with other

materials, | i

&. lhse of buih’%n ormovchle.. | 2.97 2.5]
cabinets for storing of kit~ .
<chen equipment in confrast
wiihikh@!yﬁs_ vor no facility
at ail.




7,

ttem

Use of refrigerator-
electric or gas-to keep
perishobles in contrast
with other systems.

8,..Washing the dishes with

0.

12,

13.

14,

dish-washer or in a dish
pan or sink , in contrast
with washing in any other
type of container or in

o brook.,

Use of some mobile owned
equipment for transportation

Use of drinking water from
aqueduct (if available) in
contrast with water from

a river or brook.

Use of toilet for sanitary
purposes instead of a la-
trine or any other means,

Use of bath tub with shower
or without,for bathing

Lise of some type of protecition

against household pesis.

Use of electricity or gas for
lighting instead of candles
and other materials or
equipment,

31~
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Average Score for [tems

Lowland

2,93

2.07

2.14

2136

2.86

2.82

2,31

2,86

|

Highland

2,81

1.72

1.31

1.6%

2.11
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In general, 70 percent of the people in the highlands and 14 percent in the I-m-vlnnds
ﬂpress.ed some sort of water problem. The distance that people in the highlands
had to travel in order to get water was emphnsizéd by nearly one-third of the families;
lack of aqueducts and low water pressure were reported by a relatively high prop-
portion of people in the highlonds and by ﬁnly one person in the Iuwlu;'-ds. The
scarcity of water during the dry season was understandably reported by some families
in blofh-secfnﬁ. . |

In Table 20 information is given on the- means of .tmnsportuﬁnn owned by the
families, As stated, transportation was a serious problem; espaci’n!ly for the highlands

residents. A little.over 50 percent of the families in the lowlands owned automobiles

:Tnb!e 19.  Percentage Distribution of Families According to Problems
Faced on the Availability of Water

Guayanés River Watershed, Puerto Rico, 1968

T T B T
. Problem e na 29 ) nw= 161
. None I - 86.21 | 29.91
2. Lack of aqueduct - 0.00 . 16,78
3. Water too far 3.45 R ] 31.48
4, Too dry 5.90 | 6;84
3. lock of water pressure | | 3.45 12.43 .

, 6', Contamination 0.00 3.11

L P e s —
i e < SRR e
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and less than 10 paﬁ:enf in the highland. Jeeps or trucks were also used as o

means of transportation by some families, in a similar proportion for both areas.

Table 20, . Percentage Distribution of Families According

to the Means of Trnnsportutinn Possessed

Guayanés River Watershed, Puerto Rico, 1968

= _—=t -.“Warship —

Means of Transportation Lowland Highlan
b =29 n = 16}
l. Automobile - | 51.73
2, Jeep or Truck 10,35

| 3. Animal 0.0

4. None 37.94

The use of animals for transporfation was reported by 13 families in the highland
and by none in tha'h:nwiunds. -

In general, around 70 percent of the families in the highlands reported no means

of fransportation in contrast to only 38 percent in the lowlands. 1t is very possible

that families in both areas, especially in the highlands, depended to o great extent
on public transportation or thot it was provided for them, mainly for their. children,
| by govermnment agencies,
#ﬂ,:i__mparfqn't_-gmgct of conditions of living iifhnme..mnens}ﬁn; and its
. Judéquucy. To ;ha d.egree to which a family owns his home one can expect more co-
hesiveness and stability in the family, as well as in the community to which the fam-

ily belongs. In this ,;h:idf_ 3t was found that almest all families in both sectors owned
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their homes:=-98 percent in the highlands and 93 parcent in the fowlands, fhe
conditions of the homes, however, on the basis of the evaluation made by the
interviewers, were consistently lower in the highlﬂﬂ& with respect to house in-
teriors, house exteriors and home surroundings. For instance, with regords to the
interior of the hnmes-, around 90 percent of the igwiand houses wars ;i;:ssiﬁed
from good to excellent, whereas only 45 pefcant in the highland were classified
as such, A quite similar situation was reported by ﬂ'u_a Entar;iewers.with respect
to the house exteriors. Home s;.rrrauhdings ﬁf around ﬁne quarter of the houses in
the lowlands uﬁd two=thirds in the highlands, were rated from medium to poor, and
while houses in thg lowlands provided one bedroom for each [.47 persons, in the _h'jgh'_*f
larids the cu;ﬁﬂcif;r ratio was | 1o 3,97,

Closely related to the above described situation was the control of house-
hold pests such os rats, mosquitoes, flies, cockroaches and ants. As wos expected,
in general, a large percentage ;F the fomilies from both sectors hod problems with
pests, especiﬁily jwi-rﬁ cockroaches, mosquitoes and n::;s. (Table 2I). Ants ond
flies seemed to cause least annoyance, especially in the highlands, The relatively
cool climate prevaiiing in the highlund.s may account for the low incidence of flies.
Rat incidence was lower in the lowlands probably due to control measures adopted,

mainly in the sugar-cone fields,

A relatively high percentage of the families in both places did little to con~

. trol households pests (Table 2[), Chemical control was by far the most popular meas -~

| ure used followed by mechanicel control.. There was not much difference in the

control measures used by farmers from the highlands and those from the lowlands

(Table 22.-).
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fable 21. Percentage Distribution of Families Having Problems

With and Doing Something About Control of Pests

Guayanés River Watershed, Puerto Rico, 1968

= |

Families Having Probiems

with
Pests

Families Having Problems Whic
Did Something About Control of
the Pests

TR

Lowland 1 Highlend Lowland I Highland
-
| Reats | 52 72 j 54 1 71
Mosquitoes 79 76 | 79 73
i - | i
e : 3 {=r. —1_ e
Flies 38 28 27 46
Cn;kmche& 89 ! 25 11
Ants 19 [ - 36 18 }
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Biological control of some of the pests existed as a natural meosure, but

none of the farmers made a planned effort to use it

Yable 22, Percentage Distribution of Farmers According to Type of

Cnnfrﬁl of Huus.ehald Pests {tilized

Guayanés River Watershed, Puerto Rico, 1948

T i e

Type of Control Percentage of Farmers Using Pest Controls

) Mosquitoes | Flies 1 Cockroaches __Ants
Mechanical | 10.6 | 11.2 | 5.2 1.6 - 2.6
: Chemical . | 45.6 62,3 24,3 24,6 5.7
None 43.8 26.5 | 70.5 13.8 81.7

Attt s nelleciiane ”

Despite the inefficiencies observed in the maintenance of the homes, in t_ha upkeep
of surroundings and in the r:nni;ml of household pests, the fact that most fomilies
owned their homes is very important in the planning of action programs ‘daﬂgnéd

to improve the community in general and the fomily in particular.

Food consumption is another aspect of great importance relating to conditions
of living of families. The Istudy called for some information on both the.food |
consumed the day before the interview was held, and the proporfion of feod rcnn-
sumed produced on the furrn-.. Although this study was not one on nutrition, it is
possible that o trained nutritionist may very well obtain useful date on the subject,

Table 23 presents information on the percentage of families who consumed certain

products on the given data. A large maojority of the families in both sectors, around
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or over 90 percent, had consumed rice, beans and miik the day befur& the inter-
view. Such foods were accomponied in the lowlands with some kind of meat by
most families (28 out of 29) ond in the highlands by meat or codfish. Differences
| ‘noted in food cunsunpﬁc;n in both sectors, corroborate the thesis that families in
the lowlands who, as previ.ausly noted, were economically and edunuti;mﬂlly
superior than those from the highlands, consumed foods that were more expensive,
and better sources of protein, such os meat {except fish), butter, cheese, and com
in higher quantities. Codfish, which is considered an excellent source of protein
was consumed by a lorger proportion of the families in the highlands; however,
fresh fish was consumed by.u very small number of families from both areas. A
higher proportion uf families in the lowlands used vegetables, but on the other hand,
people from the highlands consumed in larger quontities notive starchy foods such as
tanniers and dasheens. Potatoes, which are imported, were consumed in greater

proportion by families in the lowlands, and bananas were consumed in the same pro-

portion by families in both sectors.
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Table 23, Percentage Distribution of Families According to Fond Products
Consumed the Day.Previous to the Interviews

Guayanés River Watershed, Puerto Rj co, 19468

Percentage of Families Consuming Each

Food Product Food {tem
~ Lowland Highien
e 29
Rice | 3.1
Beans 89.6 |
Milk ¢ 9.6
Tanniers 58.7
Meoik (axcapt Fish) 9.8
Codfish 3i.0 |
Banonas {or plantains) " 62,1 I
| Potatoes | ' 82.8
Vegetables | 72 .4
Dasheens 1k - 3.4 I
Cheese l 58.6
Butter l 69.0
Fish 6.9 |
~ Com | 13.8
I _ — r —




3P

Toble 24. Proportion of Families Producing oll or Part of Food Products
Consumed by Them the Day Previous to the Interview

Guayenés River Watershed, Puerto Rico, 1968

== - - —— e e — e el B —— - = ——— d——tee — T iy - B e e L

Pmporhan of Families Pmducmg Food on their Forma

__'_ i Eig_Elund -
; N Part } All
Fruits 51.7 | 31.7
Eggs 51.7 62.0 |
Poultry 4.4 " 6.2
Milk 58.6 62.7
Vegetables 37.9 6.9 | 50.3 10.6
Pork 27.6 0.0 | 37.3 3.7
Beof 0.0 0.0 0.6 0.0
L T | | .

Despite the differences and similarities found in the consumption of food, one
cannot conclude that the nutrition requirements in one or the other sector were better
fulfilied since, no effort was made to determine the quality, quantity and frequency

of use of the various producis.

A higher proportion of families from the highlands than from the lowlands,

produced some of the foods that they consumed (Table 24). This was especiolly
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true of fruits, eggs, poultry and milk, As can be. recalled, farmers in Ithe High-
lands devoted themselves to the cultivation of o variety of farm products, both
vegetobles and livestocks, whereas in the Iuwlunds-lund was devoted mainly to sugar-
cane and livestock. Hawe*_ver, -r;ume families in the lowlands cultivated some foods
and raised livestock in their backyards, for family “consumption,

tn elosing, it should be stressed that community stability and conditions of
fiving are two interrelated aspects of great i;mpo&nrrl'sca in the planning of any

development program or in the introduction of any change in ony society,
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IV. THE AGRICULTURE OF THE AREA

As previously indicated, agriculture was the main activity of the area studied.
Great concern has been expressed by government officials and other interested
people on the role and importance of agriculture in the socio-economic devel-
opment of the Guayanes area, as well as in Puerte Rico in general. Such
concern stems from the fact that a larger proportion of the area, especiolly the
lowland sector, is well suited for other types of da‘velnpments, such as industrial

complexes which may affect negatively the future of the agriculture in the area,

l. General Aspects of the Area

Sugar cane and livestock are the iwo main cash crops of the area, pro-

viding an income of more than five million dollars annually. A sugar mill serves

most of the agricultural area in the lowlands, employing around 250 workers
during the grinding season with u payroll of nearly four hundred thousand dollars.
in addition, i200- field workers are emplny&d in the harvest operations of sugor-cane
with a payroll amounting fo ne;urly seven hundred thousand dollars. Pasture lands
and coconut growing are oddidional crops of economic importance in the lowlands,
fn the highlands minor crops are cultivated on the majority of the farms., Sugar~
cane, tobocco and pasture are also important crops in the highland, but‘ of lesser
importance than in the fowlands, .

It is estimated that less than 25 percent of the farms in the watershed area
entered into an c:greeﬁen’r with the soil conservation service, The Guayonés River
Watershed, as previously stated, covers an area of 31,700 acres. Of this acreage,

7,830 were in crops in 1968, 10,769 acres in virgin and improved pastures, 9,185 acres
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in wood land and bnﬁhiund, and 3,385 acres in uri:rnn and other ﬁses.- Mos? of |
the highlands consist of dissected plcﬁes developed over grandiorite rock. The
slopes average 40 to 50 percent. Soils in general h:-wer medium to low inherent
soil Fertiliry; moderate to rapid subsoil permeability, medium surface drainage,
and are well-drained internally. Flood plain soils range from elevated terrace

soils to low lying soils of swompy areas,

2s Land Tenure and Size of Farm Huldings.
Land tenure and size of farm holdings constitute two factors which may

counteract to some extent the displacement of land to other uses. in Table 25

some , Information on these fwo factors is included,

Table 25, Percanl'agé Distribution of Owners by Size of Holdings

Guayanes River ngeﬁhed, Puerto Rico, 1968

Size of Holdings . Highland Lowland
(in acres) n= |6 n=29
20 or less - | -71.3 57.0
21 =~ 40 6.7 25,0
4] -~ 60 7.5 3.6
b1 -~ 80 1.4 0.0
8l - 100 23 | 0.0
10t ~~ 200 . 0.0 . | 10.8
20! -- 300 - .. . 0.7 0.0
o ] s TN
_Tota! B I R -
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Land ownership in both sectors was telatively high ~97 percent of the fomilies in
the lowlands, and 88 percent in the highlands owned land, the remainder rented
or administered it, This foct may occount for the rel.uﬁvely high stability of the
families reported earlier. On the other hand, the size of the holdings owned
was relatively small. Around 88 percent of the families in the highlands and 82
percent in the lowlands, owned farms of 40 acres or less. (Jable 25).

The relatively small size of farms is something to be considered in ony fulure

planning of the watershed area, It may be that the presence of many families with
small farms represents o handicap for a more commercialized ond industrialized

agriculture and for the use of modern technology.

3. Technology in Agriculiure

The use of improved technology ond the technological level of farming was --
an important part of this study. 1t has been found that the degree of success @
farmer can expect depends heavily on the application of trisd ond proven agri-
cultural practices. The knowledge gleaned by the agricultural plunﬁers of whot
practices are applied, or are not appliad, may serve as a blueprint for diffusing
among formers, the technology most suifed to their purﬁculuf situation, 5n.i'ha
Iureﬁ under.' study the soil conservation practices were especially importﬂr;t for the
most efficient use and conservation of water and soil.

The technolegical leval of farming was determined in terms of thé number

of agricultural practices that each family performed or agreed to have performed on

his land, if applicable to his particulor sifuation. Each recommended praciice under-

taken received a value weight of one point and of zero if not performed. Twenty~
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eight agricultural practices were included in the study., Thus the technologicol
level of any family could fluctuate from zero, if none of the recommended prac-
fices applicable to his farm were performed to 28, if all applicable were performed.
If fact all practices were applicable in one -wa)r or the other in both sactors, even
though some may have differed fo o great extent in their consequence if not realized

in one sector, especially the soil conservation proctices in the highlands,

Table 26, Percentage Distribution of Families Applying Tested or Recommended

Agricultural Practices, Guayanes River Watershed, Puerto Rico, (948,

MNumber of Practices
Performed

None 6,8
| - 2 3.4
3 -4 6.8
5-6 13.9
/7 -8 10.4
2 - 10 6.8
| I - 12 6.8
3.4

13.9

17.6

6.8

3.4
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Tables 26 and 27 show Information on the rechnological level of farmers.

The average technological level of farmers in both sectors was not signif- |
icantly different: 11,0 points for the highlands und- 0.6 for the lowlands. This |
fact departs from the expected norm since, generaily, more educated farmers with
higher incomes, higher living standards and larger forms, conditions which -";Hfﬂ
more prevalent in the lowland, have a higher fachmlngigul level. 1t should be
bourne in mind, however, that in the study no ﬁf&rrf was made Yo evaluate the
adequacy with which ﬂw#pmcﬁcm were executed, For instance, sugar cane and
pastures were the mn.:ﬁn crops in the lowlands, for which certain agricultural prac-
tices such as the use of both new varieties, and of stundardized analyses of
ferfilizers, were very common. Both practices were the results of entensive
research dons by the Exporimﬁntal Stations. On the other hand, in the highlands
the main crops were the sturchgr type of product referred to as minor crops.

N&I‘ much msﬁufci:r.hm been done on these crops and manﬁ.v of the practices, :;uch
as the use of -Fartilizﬁrs, were the results of the experience of farmers throughout
the years. As the study was made, each praclice received the same weight.,

The main conclusion that could be derived from the data on Table 26 is
that the t&::hnnlnglcal level for both sectors was relatively low and, mnsequunﬂy,
ﬂ':ara is still good potencial for improvement in this respect in both sac!urs. This
conclusion is further endorsed by an examination of each individual practice, and

the number of farmers ‘who were applying each in his land. (Table 27).
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Toble 27

Percentage Distribution of Farmers Applying Individua!l Agricultural Practices

Guayanés Wotershed, Puerto Rico, 1968

e

T

s e _?‘_ —
Practice 1 Lowland Highland
1 n= 29 n={6l
I- Use of commercial
fertilizears ?5.4 96.2
2= Use of organic
fertilizer ! 41,7 12.4
3- Use of insecticides | 76.1 52.7
4= Use of fungicides 14,3 Z2.5
3~ Use of soil analysis 32.0 33,1
| 6=~ Use of lime 40,0 35.6
7= Contour ditching 44 .4 38.6
l 8~ Contour planfting l 44 .4 29.9
1 9- Construction of vege-
tative barriers 0.0 10.0
[0- Construction of mech- ;
anical barriers | i4.3 227
{ ‘ll= Drainage protection 80.G 83.8
! 12~ Construction of devia-
| tion ditches | 75,0 35.0
' :
| 13- Planting forest trees 5.3 35.0
14~  Planting improved
pastures 69.2 70,6
| {5= Practicing crop
80.0 94.8

I rotation

A PR S oo i it T [P oA P et - ik Pt b Hm.l




—_—

Table 27 {cont.)

Use of crop residuves

|7= Construction of arti=
+  ficial lokes

Rotation of pusture

Keeping farm accounts

0- Preparing a soil con- -
.. servation plan

'2l- Use of recommended
*  livestock breeds

Vaccinating livestock

Use of commerciol feeds
feeds for livestock '

24~ Control of parasites
- in livesfock

25~ Providing replacements
for livestock |

26= Using artificial im%m-
L .,{’,_i-h#i'igrr_- R

97- Keeping farm livestock
records
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- The control of parasites (94.1% the use of fertilizer (95.4); the replacement of

livesiock (88.8), and the use of crop residues (88.2 per-cent) for fartilization
purposes were the four practices applied by tha mui'uril'y of the farmers in the
lowlands. On the other hand, relatively few of these fﬂrmei‘l used mechanical
bar-ﬁar:, nr-'. . prepared a soi! conservation plun. Neone used artificial insem=
ination, built vegetative barriers or constructed ath’ cial lakes. [t is very pos-
sible that some of the latter practices were nF no ggeut urgency in the lowlands
because of soil topography, even fhuugh,; under certain c'l'n:umstunm,l they -
could be valuable,

On the other hand, a large proportion of the farmers from the highlands used
far_fﬂizurs, crﬁp rotation, crop miduus and t:untrnl of purﬁsitﬂ,_ yot few famrs
used vagal'utw& barriers, had nrhfu:lnl lakes, used improved livestock breeds, fed
commercial feeds to their lwesf::ck or kept farm uccuunhng.

S:nil and water conservation is of particular importance in the area studied,
especially in the highlandstf . The information gleaned tends to show that

s L—

much needs fo be done in this respect,

4ie Agriculturol £quipment on Farms

The use of certain farm equipment by farmers anywhere is cqnditi;:nad by a
series of factors such as soil topography, farming i'ype,- economic status of the
' farmer and avaifability of rented equipment. In the areas under study the first
ﬁu'ne Fuctqrs--ropog'r;phf, farming fype,. and economic status of farmers shcrf:uly
differentiated for both highland and lowland areas. The ownership of more

sxpensive-and sophisticated farm machinery such as tractors, disk p!uws,. ond grass
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cutters was practically confined to farmers in the lowlands, although the propor-
tion who owned such equipment was not high (Tobie 28). The ownership of
ox=carts by some farmers may attract the reader's uftention, but by and large this
type of equipment is rapidly &fsdppeur_ing in Puerto Rico. However, ox-carts
are still used in some sugar-cane areas as auxiliary equipment with the use of
nthe; mochinery, Some farmers uwnéé'tubccmﬂewing machines, but os could be
expected these machines were limited to the highlands where tobacco is cultivated.
This type of equipment is, however, quite costly, and ifs use is not widespread.
The jeep is very popular on farms in Puerto Rico. It is not surprising fhat

one out of every twelve farmers in the highlands and one out of everysix farmers

in the lowlands, owned this type of equipment,
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Table 28, Per;:anfngé"'l}?sfribuﬁ_an of | Furmers Acmrding to Ownerﬁhip of FCII'_]'I'I

| Equiﬁrne_nf Guayanés River Watershed, Puarto'R;im, 1968

e L —
Kind of Equipment Highland All
P © U nolél - _ n..wo
Percantags um., nfngo Num.
of of nF of

Ownership | Items Ownershi 1tems Ownmhl
Caterpillars 0.0 0 10,3 10 1.6
Other types of tractors 0.0 0 13.9 12 2.1 i2
Disk plows 6.0 j:0 | 10.4 3 6 | 3
Other types of plows | 9.9 16 3.5 2 8.7 I8
Ox=-carts | 1.2 3 20.7 17 4.3 20
Jeaps 8.1 {1 I3 7.3 5 | 2.5 18
Trucks 4.4 7 6.9 3 A7 10

1 'Grasscutters 0.0 | © 3.5 | 0.5 N

Tobacco sewing | |
machine .9 3 0.0 0 1.6 3
Rackers 0.6 ! 6.9 ] 2 1.6 . 3

{ Sprayers 18.6 30 27.0 16 19.5 46
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Table 29, Percentage Distribution of Farmers According to Ownership of Farm

Euilding-éuuynna River Watershed, Puerto Rico, 1968

Kind of Building Highland =~ | Lowland All
| =lél ‘ n¥29 ‘ n=20
Percentage 1 Num, Percentage | -.Num. | Percentage Nﬁm.
Possessing of Possessing of Possessing of
! _ Bldg. ) _B|dg. Bldg.
| Tabacco Barns 15.6 33 | 0.0 0 3.1 33
Livestock Barns 2.0 3 4.0 4 t 3.6 i 7
Poultry Pens 21,7 42 3i.0 9 23.1 | 51
Storehouses 7.8 16 27.0 |10
|
Water Tanks 20,0 38 4.0 5
Hurricone Shelters 24.8 | 46 I 10.0 3
N N

5. Farm _Bui_ldings,; in i'_I'_r_a Area

The use and ownership of farm buildings, similar to farm equipment, s
influenced by various factors. In the the lowlands poultry pens, storehouses, and
livestock barns were the most common farm buildings, whereas in the highlands in

“addition to these, tobacco barns and hurricane shelters were also common. There
were no tobacco bams in the lowland (Table 29) and only 3 farmers out a!;' 29
had hurricane shelters, In the highlands these shelters are used as a profection
against the powerful winds occasioned by hurricanes, becouse usually the highland
houses are not built as sturdily as those in the lowlands.

The prevalent use of water tanks in the area may be an index of the scarcity

of water, Twenty pecent of the farmers in the highland, and I4 percent in the

B o
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lowlands owned such tenks F(Tuhla 29). However, it was axpluinﬁd that the tanks .
were without water most of the time because of 'fha prelonged droughts in the area.
In general it wos found that the upkeep or maintenance of farm building

were of a higher standard in the lowlands than in the highland area,

V. RESPONSE OF THE COMMUNITY TO THE WATERSHED PROJECT

The main purpose of the Guayanes Watershed Project, as already indicated
was to develop the area economically, socially and recreationally. One of the
chief concerns of the people of the area was the frequent floods of the Guayanés
qnd Limones rivers. The floods not only caused great economic loss of livestock
and .plunfaﬁuns in the lowlands but also threathened the lives of the residents,

In the highlands people faced serious erosion problems which decreased soil
fertility and bru_ugh’r about addiiional ci‘:nng;s that negatively affe;:l' the agricul=-

ture of the region. -

As the control of floods was one of the main objectives of the project, it
could , therefore, be expected then, that the people in the lowlands would be
more interested in and, possibly accrue greater benefit from such activity. The

farmers in the highland, on the other hand, were expected to apply certain con-

servation #mcﬁces so that soil sedimentation in the lowiand ecouid be reduced to
' a minimum, thus assuring fo a great extent the success of the whole projact.
Consequently, it could be expected that people from both sectors should be con-

sulted by the plonners and decision makers of the project.
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~ 1. Informatimation about the Project

Ninety seven parcent of the informants indicated that they were in
possession of some information on the project at I'hal time of the interview.
(Table 30). Both sectors were similor in this respect. Apparently the planners
of the project had succeeded in informing the pecple about the activity, The
main sources of information were personal contacts, mainly from the promoters
of the project and neighbors (Table 3I). Mass rﬁediu such as radio, lecflets,

and the press, in that order, were used but in a significantly lesser degree.

When comparing both sectors, it was found that information from the promoters
was used more or less to the some extent by both lowlanders and highlanders,
While sources such as neighbors, radios and leaflets were used to a greater pro~
portion among highlanders the press, however, was usad more intensively by

residents in the lowlands, who, were a more literature group.

Table 30: -Percaninéa Distribution of Informers According to Whether or Not

They Had Heard About the Watershed Project, Guayanes River

Watershed, Puerto Rico, 1968.

I lowland Highland . fota
n=29 ' n=:|6l n={90

Heard
Yes 6.6 97.5 ' 97 4
No 3.4 | 2.5 2.6

2 — T
Total 106.0 Joo.0 4 10.0
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The data of Table 3] once more confirms the hypothesis that the highland
is a more traditional community type of sector as indicated by the differential use

of neighbors and the press as sources of information,

Table 31: Percentage Distribution of Informers According to Use of Sources

of Information About the Project, Guayands River Watershed,

Puerto Rico, .E968 :

Lowland Highland Total
n=28 | _n=i60 n=188

Press 14,3 0,0 2.1

Radio ] . 0.0 3.7 3.2

A neighbor g I25.ﬁ 34.5 33.0

An officer | 50,0 53.1 52,8

! Leaflet 0.0 2.1 ' 2,1
| Other e 10.7 6.2 6.8
Total ) 106.0 100.0 100.0

2, Attendance of Residents fo Meetings

In spite of the high proportion of people who claimed to be informed about

the project, attendance at the ten meetings already held dealing with the matter was

| below the expected level, (Tuble-32). For the total population, around 70 percent

. feported not having attended any meetings ot all, 14.2 percent attended only one

meeting, 12,6 percent attended two or three, and around 4 percent attended four

or more meetings. Proportionately, attendance was higher by the lowlanders. 1t
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should be noted, however, that most of the meetings were held in the Yabucoa
urban area which may have facilitated the attendance fo meetings by the lowlands
residents. This fact tends to emphasize the fact that more importance be given in

choosing a suitable place where meetings are held in order to facilitote a more

 representative attendance by the residents.

Table 32, Percentage Distribution of Heads of H_ousahnid According to Their

Attendance fo. Meetings Reiufed to the Pﬁiecr, Guayanés River

Watershed, Puerto Rico, 1968,

Number of Meetings Lowland H‘ighlnnd
Attended n=29 | n= (71
-]
None 55,2
I 20-7
|
2 -3 7.2

4 or more

Total

In addition to the fact that most families reported not having attended any
. meétings, those who claimed attendance had very little or no participation at all
in such meetings, as shown in Table 33; they were mainly spectators,

From a theoretical point of view, if pepple are not personally and actively

. -involved in the planning stages of a project they may tend to keep away and their

response in general may not be the best for the success of the activity., Action

must be taken by the project officers to ensure people’s participation, especially
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among residents from the highlands.

Table 33: Percentage Distribution of Heads of Household According to Their

Roles in Project Meetings, Guayanés River wufershed, Puerto Rico 1948,

Lowland Highland
n=13 - n=44

Expectator

Presided

Commiﬂe& Member

Made suggestions

3. Attitudes and Ogiﬁinns about the ijecf

Attitudes and opinions of the people toward the project are influenced by

the extent and type of knowledge provided. As was previously indicated 97.4
percent of the Furmars‘axpressad having had some knawledéé about the pn:;iecl', and
.30 percent reported .huving aftended meetings, mainly as spectators. I:Iﬂwgver, Table
34 indicates that almost 60 percent of the resﬁondants did not know the main purpose
of the project, that-is, protaction from floods. This sitiation was more pronounced in
the highiund. sector where only 33.9 percent knew of the main purpose, whereas

82,7 percent of the lowland residents answered correctly,

This sharp difference between the fwo sectors suggests that mors emphasis
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should be given to educational orientation for residents in the highland areas,
Table 34: Percentage Distribution of Families According fo Their Understanding

of the Main Purpose of the Project, Guayangs River
Watershed, Puerfo Rico, 1968.

]—- Lowland Highland

Main Purpose as n=29 n= |59
. Understood .

Does not know 13.8 33.0
To provide electricity 0.C 0.0
‘Land irrigation 0.0 10.0
To protect land and people l 1

from flooding damages 82,7 33.9
Tourism 0.0 2,5
Other | 3.5 20.6

_Total = 100.0 | 1000 |

LB Sy T T

The opinion of residents as fo who they thought would benefit most from
the project is shown in Table 35. Around one-=third (1/3) expressed the ﬁpininn
that all residents would accrue some benefit. However, no major difference was
observed between residents from either areas. Around one~third (1/3) also
expressed the feeling that lowlanders would benefit more . It is aneresting to
note that people from the highlands expressed this sentiment in o higher proportion
than those from the lowlands'39 and 28 percent, respectively. Very few thought

that people from the highland would be benefited. This fact should be considered
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by the project planners in any future educational orientation regarding the

project.

Table 35: Percentage Distribution of Heads of Household According to Their
Opinions on Who Would Benefit more by the P;ﬂi;cf, ‘Guayanes |
River Watershed, Puerto Rice, 1948.

el - iy
P

. To be Most Lowlond Highland
Benefited n=29 n= |¢|

ot L el

Everybody 37.9
People iﬁ lowland 32.1
People in highland 3.1
Indefinite 6.2
Nobody b
Don't know =~ ) LI3.|
Total 100.0

The general opinrion of the respondents on the project is shown in Table 34.
Eighty percent considered the project to be good or excellent while 126 pecent
| expressed no opinfon, 17,3 percent in the lowlands, and 1.8 percent in the high-
. londs, 1t seems contradictory that a higher proportion of residents from. the lowlands
(10.3 percent) than from the highlonds (0,67 percent) should have expressed o
.negaﬁve opinion about the project. [In general, however, the opinion that the

project was not desirable was held by only 2 percent of the population,
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Exploring a-little further the aftitudes and opinions of the people toward
the project, a question was asked as to their willingness to become involved in it
by participating in a commission or committee for its development., .Eighly-unu
percent of the interviewers answered in the affirmative. Vﬁllingnass_ to participate
was higher in the highlands (86..2 perﬁanf) than in the lowlands (55.2 pel'caﬁl')__

Table 36: Percentage Distribution of Heads of Household According to
Their Opinions on the Project, Guayanés River Watershed,

Puerto Rica, 1968,

ST

Opinion Lowland Highland Total

n=29 n={6l n=190

'j' Hos no opinion -_ 7.3 It.8 2.6
Project is bad - 10.3 67 2.1
Project is fair 1 0.0 6.9 5.8
Project is Quud . 48,3 73.9 70,0
Project is excellent 24 .1 6.8 ?.5
Total L __100.0 100.0 100.0

— - e =

The main reasons given for participation on any committee for the initiation
of the project, were that they considered the project very useful for them (76 percent),

that they could hasten ifs initiation (If percent), ond that they wquld be better

informed, about the aims of the project (11 percent}), On the other

hand, those who indicated that they were not interested in porticipation on o

committee (19 percent) gave os their reasons lack of time (23 percent) little know
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ledge about the pmf;:i', that they lacked the adequate academic preéuruﬂnn,
and that the project would be of benefit to only @ segment of the population,
However, when questioned on their reaction to tha possibility of discontinuing
the project, fifty-eight percent reacted strongly against that possibility 159 percent
from the highlands, and 48 percent from the lowlands,

The image that each sector has of the other is clso considered important
in the introduction of any idea which requires fﬁa combined efforts of both groups
fo ensure its subsequent success. In the wotershed most of the flooding controls,
including the structures, would be located in the lowlands, this may result in
the expropriation of land from several residanfs.- On the other hand, most of the
soil' conservation innovations would be undertaken by the highland residents, Thus,
the extent to which each sector would comply with what was expected from them
is of crucial iﬁl‘arﬂsi‘ for the project planners. Their image of their counterparfs may
influence this :nllnbornﬂqn. ‘v:v'hen asked whether or not they considered the
residents of the n.!'hv:er sector as part of their own community, 86.3 é&rcenf of the
residents from the highlands envisaged the residents of the lowland as members of
the their own community. Similarly, 93.l percent of the people from the Ipwlnnds
considered the highlanders to be part of their -:nmmuni’l'y. {Table 37). The high |

proportion of residents replying in the affirmative may again reflect a higl';

community solidarity.
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Table 37: Pen:en_t_a;;e Distribution of Heads of Household According to the
Communal Feeling of the Highland Toward the Lowland and

Vice-Versa, Guayanés River Watershed, Puerto Rico, 1948,

| Highland |

Feeling
Are Considered a Part
Are not Considered a Part

Mo opinion

ST R ORL b - SOV, (o

Total

Lowlard
n= |6l n=29
846.3 23.1
;
" 13.1 6.9
0.6
~100.0 100.0

When residents from each sector were asked if they considered their

counterpart to be concerned about the problems of the other sector, half of the

highlanders stated that the lowlanders were slightly interested, oaround 42 percent

that they were somewhat  interested, and only around 5 percent that they were

very interested in the problems of the highlands. (Table 38). The lowlanders

expressed o similar feeling-more than two- fifths thought that the highlanders were

not very concerned about the problems of the lowlands, 38 percent were somewhat

interested, and 17 percent expressed the feeling that the highlanders had great

interest, In general, the lowlanders had « littla more favorable view of this

matter than the highlanders, even though in both cases it was the feeling that

each sector was not unduly concerned about the problems of the other,
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Table 38: Percentage Distribution of Heads of Household Accurdiﬁg to Degree
of Concern of Highland on Problems of the lowland, and Vice-

Versa, Guayan8s River Watershed, Puerto Rico, 1948.

R
. Hightand ‘
Degree of Concern L
Little 50.9
Some 41.6 :
Much 5,0
No opinion 2.5

100.0

The extent to which the residents from one sector feels that his counterpart
c.nu]d confribute in solving the problems of the other sector, is also important in the
implemenfuﬁanl of an idea or project that requires the combined efforts of both
sectors for its success. On this matter &9 percent of the lowlanders and ¢4 percent
of the highlanders indicated that their counterparts could help in solving their

respective problems, (Table 39) Thirty one-percent of the lowlanders, and 35

percent of highlanders thought otherwise.
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Table 39: Percentage Distribution t.:f Heu;:is of Household According to their
QOpinion.on Contribution for the Solution of Problems Faced By
The Highluﬁd and the Lowtund, Guayonés River Watershed,
Puerto Rico, 1968,

I__ L £l mclex ] o= R,

Opinion ] Lowland Highland |
n=29 n={4l
Can Contribute 69.0 64.0
Can't Contribute 31.0 | 35.4 !
F No opinion 0.6
Total - l 100.0 100.0
i = e = ey

When asked what each sactor- thought would be their best conkibution to
solve the problems of the other sector, nearly 40 percent expressed no opinion
(Table 40). Of those who did express an opinion, 24.l percent of the lowlanders
thought that they could offer srientation on various problems, while only 19.3
percent of the highlanders shared that feeling. Mutual assistance was expressed
by 19.2 percent of the highlanders as compared to 10.4 percent of the lowlanders.
Residents of the lowland sector ~13.8 percent- felt that highlanders could provide.
labor, while only 3.l percent of the highlanders were expecting such contributions
from the lowlanders. The sale of products in the lowlands was expressed by 3,7 of
t_he highlanders, while no one in the lowlands expected similar cooperation, |
| Apparently there was some concern about the way in which the project was

being administered, mainly among residents from the lowland sector., Seven out of

[
o R P Ly N S
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- 29 ra;pnnda_nrs in I'hel Iuwlqnd;, expressed the Faéling that "good administration”
was esunﬁﬁ! for the-success of the project, however, only seven from the high=-
lands, axpmssacf any such concem. (Table 41),

Toble 40: Percentage Distribution of Heads of Household Accnrding to the
Kind of Cﬂnfrlbuhnn the Lowlund R&s:deni‘s can Provide the

Highland Res:denl's and Vce-Versa, Guayanés River Watershed,
Puerto Rico, 1968.

s
e
Kind of Contribution Lowlund- Highland All
_ _ _ n=29 n=1l
Provide .manual labor | 13.8 3.1
::- Provide ecﬂﬁnmic help 173 15.5
Sale of products | 0.0 I 3.7
Provide orientation | ' 24 .1 I 9.3
vaidé. assistance é 0.3 (9.3
No opinion . g .34.5 | 39,1
Total | 1000 _,_m.o
2 - T -

Sixteen percent of the highland residents, and 30 percent of those fr;:im
the Jowlands expressed the opinion that the project sﬂuuld ba started i'mmed‘i-ufe!y,
on the other hond only 25 percent from the ‘highlands and 10,4 percent from the
lowlands expressed their desire for its discontinuance. The desire for c;n early
- " start of the project may be reflected in the suggestions thot more employment uﬁd
improved water facilities would be provided to the residents of the area. As

could be expected a higher profortion of the highlanders made such suggestions:
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27 percent to 7,0 percent .in the highlands and the lowlands rqs;ﬁecﬁﬁely clamoured
for more employment while 19 percent in the highlands and 7 percent in the
lowland for 5nﬂsfucto:iy' water supplies, Twn other suggestions made by some
I’;:miliai dealt with sam;.ling fishes in the lake, and providing more information on
the project.

Table 4l: Percentage Distribution of Heads of Household According fo the
| Kind of Suggestion Made to the Administration Regarding the

Development of the Project, Guayanés River Watershed, Puerto
Rico, 1968.

Suggestion . - Lowland Highland
| n=-29 n=161
[~ ﬁmiect should be cccelerated 31.0 18,6
2- Provide more employment and - .
help to community , 6.9 24,1
3~ Provide help to others - 3.5 1.9
4- Provide water . 6.9 | (9.9
5~ Seed fish |- 3.5 0,6
6~ Provide good administration 24.] 6.8
7~ Discontinue the project 0.4 2.5
| -8~ Provide more information
| {innovation) 0.0 0.6
9~ No comments 3.7 23.0
+----—-—-- ER—— i A Sk 55 3 ctinz e -1
| Total 00,0 - 100.0
o e e e e
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In cuncfusian, the reaction of residents in the area, who would be offected by
the wnfersf;ed project, is of prime importance., How the cnmmﬁnify feels, and
“what knowledge they possess, are Important concerns of cny institution which
intends to introduce a new idea or mud.iﬁed tnnovation. Any innovation wiil,

in some way, affect the lives of the people, The extent to which people know
and q.l.nders!'and a change is indicative in the way they react favorably or
unfavorably toward such a chonge., People tend tu reject any change which they
consider may threaten their security, or which they do not understand, or which
fust does not correspond to their system of valves. In the case of the watershed
it may be concluded that, in general, people were in favour of the development
of the project. However, the future of the watershed project in the area was
very uncerfain af the date of the termination of the stfudy., In fact, press releases

have indicated that for the present, plans for the project were definitely shelved

by the quthorities concerned.

Vi. SUMMARY OF MAIN FINDINGS AND FORMULATION
OF RECOMMENDATIONS

The summary of this study attempls to p;resenr the main findings on ’
human factors involved in the development of the Guayan&s River Watershed
Pr::;iecf in the southeastern port of Puerto Rico, in the municipality of Yabucoa.
A 30% sample out of o population of &32 families was studied. Most of the

information was gathered by means of personal interviews, although some secondary

" sources were also used,
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~ SUMMARY OF FINDINGS

A= Characteristics of the Residents of the Guayonds River Watershed Project Area

. In keeping with patferns of Puerto Rican culture, the man was the
head of the household in 98 percent of the families, and 86 percent
of the couples were legally married,

2. The main occupation of the head of the family in 58% of the cases
was farming, fallowed by mmmarf:a and skilled labour,

3. The heads of households were a mature group with an average age of
54 years. In the lowland sector, however, the proportion who were
50 years or over, was higher than in the highlands, 83 percent in the
lowlands and 5i percent in the highlands.

4. Housewives, on an averaga, were eight years younger than the head of
the household. Sixty-four percent i.n the highlonds could be mmidar;d
in the rg_prnducﬁ?a age, as compared to 37% in the lowland sector,

5. The average formal Ieducuﬁun of the household head wos close to

- functional illiteracy, with an average schooling of 5.9% yeors. The
average for ﬂ"!E highiund was still lower with 3.1 years as compared to
6.! for the lowland. The situation was correspondingly similar for the
housewife. |

6. The average size of the household was above that for the island as ¢
whole 6.65 to 5.2; the average for the lowlands was 3.97 os compared
to 7.13 for the highlands.

7. The 5tabi.liry of the occupational structure of the orea was reflected in

the fact that residents of the lowlands had been engaged on an average
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of 30.9 years, and those of the highlands for 27.8 yenrs‘fn the same

| occupation, | .

In general, farming was considered to be & declining occupation,
seventy-two percent indicated that furming was declining, [9 bercenr
that its future was uncertain, while ;::nly 9 percent feit ;hat ifs future
was pmm'ising.- |

The trend in farming as a muin-nccupuﬁun in the highlur;ds wWas as
follows: 94 percent of the respondents considered their fathers as
farmers; only 60% considered themselves as such and 52% were planning
for, or considered their sons farmers, .Tha trend for the lowland also
followed the similar d#clinfng pattern,

in general, parents preferred professional or semi-professional occupations

for the sons and daughters,

1, Over one~fifth of the fomilies reported having some member of the

fumély |i.;ving in the United States or having visited U,S, at least once
in their lifetime. Seventeen percent of the families reported having
or having had some member in the army,

Residents from the highlands were more fatalistic than their counterparts

from the lowlands,

B~ Characteristics of the Cqmmunibf

|. The Guayan8s River Watershed Area can be de_s;::ribed as a highly

cohesive community with a deep feeling of solidarity as reflected by the



following ifu:l'c;rs:
a) People had resided in the community for an average of 27 years
ond very few {only 18%) were planningl to leave the community
denoting characteristics of a highly stable population;
b) All serviceﬁ in the community (church, stores, efc,) were
paironized by more than 60 percent of the inhabitants of the area,
and, |
e} Most relatives and close friends of the head of the household and

his wife lived within the limits of the community.

2. Conditions of living of the families were 30 percehl‘ higher in the lowland

sactor than in the highlonds as reflected by an index score of 37.6 out

of 42 for the former and 28.9 out of 42 for the latter. Families in

the lowlands ranked systematically higher in all the 4 specific items
;r.ubmiﬁed for consideration by both sectors.

Water appeared to be o serious problem in the area, specifically among

the highland residents; The great distance that people had to travel

to get water,and the lack of aqueducts and of high water pressure, were
expressed as some of the problems affecting many families in the highlands,
lLack of adequate transportation was ailso considered to be a serious

problem in the highland sector, where around 70 percent expressed having

no means of tronspertation.

'Home ownership was rather high in both sectors: around 97 percent of

the families owned their homes. Home conditions, however, were of
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a higherfsltandurc! ~ in the lowlands than in the highlands.
Food consumption of the families from both sectors varied somewhat as
noted in the food products consumed the ciuy previous to the interview .,
The highland farmers tended to consume greater quantities of native
starchy products, as contrasted with the higher consumption of protein
foods by lowland residents. On the other hand, families ﬁ-afﬁ the
highlands consumed o higher pmﬁortinn of the produce they cqlﬁvnted

on their farms.

C-~ Characteristics of the Agriculiure in the Ared
W‘m

l. Sugar cane and livestock were the two main cash crops of the lowland

3-

sector while food crops and fobacco were important enterprises in the

highlands.,
Most of the forming activity was undertaken on land owned by the
residents of the area ~97 percent of the families in the lowland and
88 percent in the highlands~ owned their land,

In spite of the variation in the type of agriculture in the two sectors,
no significant difference v«;us detected in the technological level at
which they operated. This level was relatively low in bor'h sectors:
uémximuteiy Il points out of 28,

The two agricultural practices utilized by more than 90 per'cenr of all
farmers were the use of commercial fertilizers ﬁnd the control of pora=
sites in livestock., On the other hand, none, or very few farmers had

artificial lakes or used artificial insemination.
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D= Atfitudes of Resi&anfs to the Watershed Pmiacf

Taking into comsideration the fact that over 97 percent of the people

were informed about the pmiaci‘, uci‘uul- involvement in it was relatively
fow=around 70 percent, hod not attended any meetings; of those who

had attended around 90 percent had done s0 in o passive role, as spec-
fators. The main purpose of the project was correctly understood by 34
percent of the highland residents; as cn'mpurad with 82 percent of those
from the lowlands,

Most of the residents in the area acquired information about the project from
radios or public officials; n;nly the _residenrs from the lowlands used the |
press as a source of information.

In general the aftitude toward the project was favorable as reflected by
the fact that more than 70 percent considered the project good or
excellent Iund muny. expressed a desire for the continuation of the activity.
People fmm each sector showed much concern for the: others’ pro-

blems, and felt that they could do something to alleviate such problems,

RECOMMENDATIONS

As previously emphasized, the general purpose of the study was to establish a series

of criteria which could be used af a later stage to measure or evaluate the success

of the Guayanés River Watershed Project in bringing about desirable changes in

‘the lives of the people of the community who would be affected by such innovation,

lf-if_. the opinion of the investigators that the study provides many benchmarks which
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have been :anvenieﬁ;iy quantified and which could be profitably used for measuring
the degree of change engendered, not only by the watershed project, if it is

finally developed, but by any other action program which is undertaken in the area

studied, It is therefore, necessary, that the results of this study be made available

to all inferested parties so that they can plan their program in specific ways to

accomodate the degree of change as it occurs,



