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This study compared the knowlodge Jevels betwen adoptoms and non-adaptors of
sustainable land-usc management systems in Matalon, Leyte, investigate the influcnce of
farmers” knewledge and other factors on the extent ol adopiion of lechnologics, and identify
implications that may enhance technology adoprio,

The sustainable land-use management systens consivered in this sludy ineluded
contour hedgerow and agraforsstry technologies. The wdoptors ol suslainable land-use
mandgement systemis have significantly higher koowledie than the non-sdoptors. Their
knowledge is sipnificantly and posinively affected by their level of cducation, atlendance
to relaled lrainings, and concact with extension ageals.

Eesults of (he Tobil regression analysis showed that the extent of adoption of
suslainable land-use mansgement systems in the study area is significamly and positively
influeneed by farmers " knowledze and other factors such g aceesy woenedit and membership
in aleven (labor-sharing zroup).
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INTRODUCTION

Environmental degradalion in the form of deforestation, soil crosion, and
watershed discuption iy an alarming global phenomenon. It is likewise a sertious
problemin the Ihilippines. T'he country has nndergone much environmental
deckne notably in the form of deforestation and soil erosion (Myers, 1988),
The destructive practice of shifting cultivation has prevailed, resulting in the
rapid destruetion and denndation of forest areas (PCARRD, 1986).

InEastern Visayas, where Matalom, Leyte is located, about 103 million
hectares or 49.16 percent of the regional area has been classified as forest
land (DENR, 1990). The problem of forest and land degradation has been
noted in the area caused by both natural and anthropogenic processes.
Apricultural lranslormations had occurred in Matalom over the past 50 vears
that resulted in the problems of =ail erosion and soil infertility. Most farmers in
the ares have reported a decling in vield of their major crops (rice and corn}
by about 25 percent over a decade due to loss in soil fertility brought about by
soil erosion.

Recognizing the above-mentioned problem, the Farm and Resource
Management Institute (FARMT) of the then Visayas State College of Agriculture
(ViSCA) in Baybay, Leyte implemented the International Development
Rescarch Centre (TDRC)-funded Upland Agriculmare Project in 1990, The
praject mtensively promoted sustainable land-use management systems in the
form of soil and water conservation technologies such as comtour hedgerow
and agroforestry syslems. T'hese efforts were geared towards rehabilitating
and susluining upland production systems in the arca.

The adoption of sustainable land-use management systems like contour
hedgcrow and agrolorestry systems has been high in some villages but low in
others, Aside from knowing the profiabilily of these soil-conserving
technplogies, there 15 also a need o delenmine the tactors that influence the
adoption behavior of farmers,

There s also a gap in the adophion literature, How does the knowledge
level of farmers aboutthe technology, in general, and not only perceptions on
some technology-specific attributes, condition (he fumers” adoption behavier?
Hence, aside {rom perceptions on speeitic technology attributes or preforences
far technology characteristics, knowladge of farmers about upland Jand use
and management as well as the cconomics and environmental or ecological
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consequences of innovadon could play a major role in their adoption behavior
Knowing the influence on technology adoption of said knowledge system and
that of other ceonormic, social, institutonal and hiophysical factors confronting
the farmers would be beneficial for directing appropriate technology
development as well as technology diffusion efforts.

This study determined the influence of farmers” knowledge about
sustainable land-use management 5y5léms in their adoption behavior in
Matalom, Leyite. Specilically, this study sought to: 1) compare the knowledee
levels between adoptors and non-adoptors of sustamable land-use management
technologies; 2) investigate the influence of farmers” knowledge and other
tactors on the extent of technology adoption; and 3) identity implications that
may enhance technology adoption.

MATERIALS ANDMETHOD

This study was conducted in four upland villages or barangays of Matalom,
Leyte where the Soil and Water Conservation Project of FARMI at Leyte
State University in Bavbay, Leyte bas been implemented. Stratified random
sampling based on adoption of the various land-use management tcchnologies
was used in selecting the respondents. Ten farmer-adoplors and 10 Farmer
non-adoptors were randomly drawn as respondents in each barangay or a
total of 80 respondents. The study utilized primary data that were collected
through survey using pretested structured i nterview schedules.

The knowledge systen analysis was donc through a 30-point multiple-
choice test answerable by Yes, No or I don’tknow. This was admi mistered to
both adoptors and non-adoptors of the various sustainable land-use
management systems. Questions about land use and management as well as
the economics and environmental/ecological considerations of the technalogy
were administered to respondents. From this, a farmer knowledge score was
defined. The farmer knowledge score in lerms of estimate of competency
ohtained by each respondent lor all questions was computed using Ehr:' formmula
{(Romney et al., 1986);

(LT -1)
b= e
(L-l )
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where: D =estimate of competency
L= number of alternative answers o the questions
T = proportion of correct responses

T was obtained by getling the quotient between the number of correct
responses and the total number of questions. The knowledge score was used
in the regrassion model for adoplion analysis.

Meanwhile, the analysis of adoption of soil conservation measures in this
study was undertaken using Tobit regression analysis (Tobin, 1958 and
MacDonald and Moffit, 1980). The analysis was done by maximum likelihood
employing the LIMDEP software,

The extent of adoption in terms of rank of adopting sustainable land-use
management systems is believed to be a function of knowledge of farmers,
labor, and credit markets as well as membership in alayon (exchange labor
groups). For estimation purposes, the modcl in this study was cxpressed as:

AS =P, + f, (KNOW] + B, (OFF-FARM) + f, (DCREDIT) +
(2) (DMEMBER]

where: AS = the rank in terms of extent of adoption of sustainable land-
use management systems based on land area devoted to
each system
KNOW =Knowcldge score of respond&nta

OFF-TFARM = Off-farm income inprevious year (% of Lotal
houschold meome)

DCREDIT = Availability of eredit dummy, = 1 if availed of credit

for technology, 0 otherwise
DMEMBER = membership in alavon dummy, = 1, if alayon
member, 0 otherwise

The rank in terms of extent of adoption of sustainable land-use
management systems was based on the percentage of upland area devoted to
different management systams. Each management system was assigned weight.
Itis believed that in terms of5nil conservation, an agroforestry systemis more
sustainable than acontour hedgerow system. Assigned weights were as follows:



Trachtional lartning =0
Contour bedgerow system — 1
Agroforestry systeny =3

For cach respondent, the rank of cxtent of adoption of various man-
agement systems was obtained as the sum of the weighted upland arca
devoted to cach manapement system.

The ather tools used in analyzing datain thas study inchaded descnplive
statistics, t-test, and muliple linear regression (W determine the factors that
alfect farmers” knowledye),

RESULTS AND IMSCUSSION

Introduction of sustainable land-use

management systems

Theproblem of low-crop productivity due to declining soul fertility has
been evident in the study area. In fact, as early as the 1980, the area has
been a recipient of rescarch and development activitics of the Farmung
Systems Development Project in Fastern Visayas (FSDP-EV), a collabura-
dve project of the Department of Agticulrare, Comell Umversity, and the
Visavas State College of Agriculture (VISCA).

The project introduced vanous innovations in the locality, These
technologies and fam practices included the use of new crop vanctics, use
of extemal inputs like norganic fertilizer and pesticides, application of
anapog or lime, and use of contour bedgerows. For the contour hedgerow
technology, the project first promoted the use of Lewcaena leococephala
(ipil-1pil) and Gifrfcidia sepium (madre de cacao) as well as Peanisetum
purpureng (napicr grass) as wee and grass hedgerows. respeclively,
Adoption of the technology took place but the problem of syl mlosta-
tion on Lencaena and grazing by asway animals on the grass hedgerows led
furmers 1o abandon their contoured larms,

When the FSDP-EY was phased vut,the IDRC-Upland Agriculre
Project spearheaded by FARMI was putin place in the early 1990s. The
project intensively promoted soil and water conscrvation technolomes by
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emploving sustainable land-use management systems in the formn of contour
hedgerow and agroforestry systems, The project introduced another grass
species, Vetiver grass (Veriveria zizanoides) as well as integration of trees on
the upland larms. The project promoted the hedgerow lechnology notonly
with the use of grass species but with the inlegration of tree species as hedgerow
materials, It introduced exotic species of wees like Gmeling arborea and
Swietenia macrophylla. In addition, the Federation of Omegy Benelicianies,
Incorporated (FOEI), a non-government organizaiton, promoted the
agroforestry technology in some selected barangays of the study area towards
the late 1990,

The sustainable land-use management systems included the contour
hedgerow and agroforestry technologies. The contour hedgerow technology
made use of grass species alone as hedgerow material while the agroforestry
technologies integrated rees into the upland larms, Trees were planted either
in hedgerows orin blocks.

Adoption of sustainable land-use management systems

The adoptors ol sustainable land-use management systems adopted one
or both systems. More than one-half (55%) of the adoplors adopted the
contour hedgerow technology emploving prass species particularly Vetiver
grass as hedgerow materials. Likewise, more than three-fourths (R5%) of
them adopted the agroforestry systems. About 43 percent of Lthe adoplors
adopted both lund-use systems.

The earliest adoption from among the technologies included in this study
was noted in 1990 for both technologics (Figure 1). A more rapid adoption
took place aftér 1992, During this period, the Upland Agriculture Project of
FARMI was in place.

The adoption of the technologies has been observed to be continuously
taking place through the years. This implies the increasing awarcness and interest
among upland farmers to rehabilitate their upland areas.
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Reasons for adoption of sustainable land-use management
FUNLEHIS

The adoptors of the sustainable land-use management systems disclosed
several reasans for engaging in these systeins. The foremost reason they cited
was the need to control soil erosion. This implies that the adoptors were awar
that the technologies were intended to address the prevalent problem of seil
erosion.

The other reasons for adopting the contour hedgerow technology were
utility of the grass prunings (napier) as livestock feed und pussibility of
reproduction of Vetiver grass slips for sale. Some farmers might have been
encouraged 1o earn additional income from Vetiver slips. Vetiver grass had
been for sale in the area at PhP0.30 per slip to some non-government

- organizations and agencies as well as private individuals,

Another reason for adopting the azroforestry system implies belief in
financial socurity. 1he farmers considerzd Lrees as rescrved capital. Besides,
trees provide iumher for building purposes and serve as guarantee for some
hank Jowes Inded, the adoptors belicved on some ecological and economic
men te thal the agreforestry systemn could provide them.

Coustraines to adoption of sustainable land-use management
SVSIEMS

o

For their purt, the non-adoptors cited reasons for not engaging in any of
the sustainable land-use management systemns introduced in the area, It was
" poted that the tenure status of the upland farmers influenced their decision-
making wilh regard to non-adoption of innovations like contour hedgerow
and agTolorestry systems whose benefits are not easily realized.

Other reasens for their non-adopuionof the contour hedgerow technology
included reduction of the cronped avca, limited farm parcels, lack of knowledge
ahout the technology. end unavailabiliy of hedgerow materials. Meanwhile,
the other reasons for non-adoption of the agroforestry technologies included
fear that trees would shade on erops. hmited farm parcels, unavailability of
tree seedlings, and difficulty in plowing contoured area.
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Knowledge of farmers on sustainable land-use management
Sysfemy

Table 1 shows the mean response scores of bolth adoptors and non-
adoptors as compared with the scientific score for ¢ach of the questions asked.
Tt can be notad that the mean response seores of the adoprors were generally
closer to the scicntific scores than the mean response seorcs of non-adoptars.
This implies that the adoptors were more knowledgeable than the non-adoprors
about the topics/guestions asked. This is supported by the sigmficantly higher
mean scientific scores ol adoptors than non-adoptors for all questions (Tahle
), The adoptors had 90 percent mean seicitfic scare as compared with only
56 pereent by the non-adoplors,

Factory affecting knowledge of upland farmers

Among the independent variables included in the model, attendance in
trainings. contact with extension agents, and cducation of the upland fanmers
sienificantly and positively influenced their knowledge scores {Table 3}

Atrendance in related trainings had a strong positive and significant
influcnce on the knowledge scores of the upland farmers. This implies that
those who attended related trainings had bigher knowledgre scores, This could
be attributed to the fact (hat most trainings conducted were facilitaled by
FARMI and FOBI with topics on soil conervation mesures Lo check the
problem of sl erosion.

Contact with extension workers had likewise strong positive and
significant influence on the knowledge scores of th upland farmers. This mphes
that those who had contact with extension workers had higher knowledge
scores. Contact with extension workers could have provided the upland farmers
the opportunity to discuss and learn relevant upland farming issues like
appropriate sustunable land-use systems.

Moreaver, education of the upland fainees had a positve and sipnificant
influence on their knowledge seores, 1The coefficient value of education (1.16)
implies thata 1-ycar increase in formal education increases the knowledge
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Table 1, Knowledge scores of adoptors angd non-adoptors of sustzinakble land-use
management systems, Matalom, Leyte, Philippines, 1999,

TOPIC MEAN RESPONSE SCIENTIFIC
AdopLor MNon-adoptor SCORE
L. S0l 15 dn impoTlan L resourcs
TIECEssary in Larmmiay, L0 L.0¥ I
20 Topsoil can b host by L 125 1)
soil erosion.
3, 501l can regenerate by iself, 13 1.35 11}

& 1o general, the mte of soil

tegeneralion 15 [aster than soil

degradatiot. 1925 1875 20
3. The more the vegetative cover

of the soil, the lesser is the mate

of soil erosion. 1075 |.475 Lo
6. The steeper the-area cultivated,
the faster is the rte of erosion, 10 |05 1.0

7. Continuous open calivation
in the uplands hastens the

process of soil 2rosion. 1.25 |60 1.0
8, Deforestavon/kaingin dossn't
contiibute to soil erosian. 20 L2 20

9. When the soal s eroded,
nutricnts i the soflare also

washed away. 105 105 L0
100, Seal erosion reduces crop

productivity. )| B4 L
1E Plowing along the congons

hastens soil erosion. 20 20 20

12 Eroded soil contribules (o
sedimentation of dama. rivers,

lakes and canals, 105 1,10 10
13. Froded soil contnbules lo
inereased ineidence of [looding. 1225 1,80 1.0

14, Boil erosion atfects the
quality of water n rivers

and lakes. Li¥75 135 10
L5, Putting an araa to Tulloa s
beneficial, 1025 | L0 10

£6. The longer the fallow period,
the better for Lhe sol. 10 105 10
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Contipnarion of Tolie §

TORIC MUANBESPOMSE SCIENTIRIC
Adepror Non-aduplor SCORE

17, Soil crosior & an imporcant

eovirommentas] probdem thar needs

o b controlled!pravented, LEzs 105 0
L&, Suil consarvation measierss

should oot be adopted as long

a5 e soil 15 #11l productive. JRLY] 160 20
19, Conlour hedseroas and

agrolorestry systema help

control soil erosion ord its

CONSeqUEnces, 14] 1.20 L
20, Mixture of wrassos and trecs

as hoedgerow smip s heree than

sy ulone., 1073 1.0 10
21, Comour bed gerow
lechnology s amor intensive, 1675 20 1

22, Economic roctums from
contour hedgeroe: and
ageoforestry syslems are
nol easily realized. 1405 1775 LI
23. Contour hedgerow and
agroforcatry systems ars
cooamically ageficial
i the long run, 14125 1673 10
a2 Contowr hedgerow and
aproforsaicy svslems help
rraiotain and reslore the
productivicy of the land. in 1,175 Lo
23 s of inee crops provide
higher retums Mrom the lind
comparcd to raditicnzl native
CIaps, 14173 | .F1 |
26, Tree lioer increases sl
cover and hence reduces sl
ETTRINT. 12X 163 1.0
27, lreecsrrangthen and stabilize
garth's stenciures for ¢rosion
control through the binding
action of nools, 110 L0 n




12 (3abunada and Rcla

Continuarion of Table |

TOPIC MEAN RESPONSE SCIENTIFIC
Adopror Miom-adoplor SCORE

28. Trees provide capital
resetve that could be used

in imes of emergeney, 1o L. 60 1.0
20, Trees need to be replanted
when cut or harvested. Lo L1 L0

30. Agroforestry does batter
than contour hedgerows in
contrelling sail erosion, 1025 1.273 14

score by 1,16 percent. This could be due to the fact that formal education also
increases one’s knowledgze or competence.

Factors affecting extent of adoption of sustainable technologies

Among the explanatory variahles considered, knowledge score,
membership in alavon, and access to credit significantly and positively
influenced the extent of adoption of sustainable land-use management systems
(Table 4), The knowledge of upland farmers in indeed important in their
decision-making of adopting sustainable land-use management systems. As
upland farmers become more knowledgeable on upland land-usc management
as well as on the cconomic and environmental/ecological considerations of the
technologies, they become more inclined 1o adopt more sustainable systems.
They might have known well the benefits (¢.g. control of soil erosion) that they

Table 2. Scientific scores (percent) of adoptors and non-adoptors of sustainable land-
use management systems, Matalom, Leyte, Philippines, 1999

Ttems Adoptors MNon-adoptors Both
Mean*#* o000 5563 7481
Std. Dev. BT 1965 257
Minirmurn B i 0
Maximniu Ly LW 100

#3% . Sienificant at 15 level
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Table 3. Ordinary least squares (OLS] estinmles of multiple regression model for
knowldege scores of adoplors and non-adoplors of sustainable land-uss
managoment systems, Matalom, Leyis, Philippioes, 1999

Varable Cocllicient Standard Error
Intercept 47.8158== 3.568]
MernberOep -8 30eKg 6710
ArtendTimg 251000 SOR0E
ExiContact 20,2 | 5T 52405
Education 1.1560= Da706

F-valus 3747

R*valuc 67

w2 sienificanl al 1% level
o Bipmlivaot al 10% level
6 - o0t seenifisant

Table 4, Tobit estimates of factors affecting rank of extent of adoption of sustamable
tand-use maragement systems, Matalom, Leyte, Philippings, 1999,

Yarjable Coelficient Standarel
Lrrur

Intergept SEBLHS iy 1158

Enewledge scorc {355+ na1E

Membhorship in alayon L. [0 13314

Off-non-fanm income (XN} (e

Credit BRETE L 2T3H

Sigma R 1 F 0,10k

Log-likelihood Function {unmesiricied) -G1.8254

Log-likelithood Funcrion (restricted) -1020521

Likelihood ratio #4454

Critical Chi-square SARTT

*4k Girnificant at | % lovel
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