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LINKAGES BETWEEN INVESTMENT IN EXTENSION SERVICES AND
FARMERS’ ADOPTION OF SOIL CONSERVATION PRACTICES
IN SOUTHERN HONDURAS

INTRODUCTION

Honduras 1s the most mountainous
country in Central America. Eighty percent of
Honduras is steeplands (slopes greater than 20%),
compared with steeplands compnising 25% of the
rest of Latin America and the Carnbean. In
Honduras. 73% of staple crops (cg. com,
sorghum. and beans). 62% of perennial crops
(e.g.. coffee and citrus), and 40% of cattle are
produced on cleared stecplands (HCA 1995).
Cropland arca in Honduras increased by 928.000
hectares from 1974 to 1993. for the most part. this
increase in cropland was created by cleanng
forested steeplands (SECPLAN 1994).

Cleaning steepland forests for the sake of
cultivating crops increases the risk of runoff and
erosion because of the removal of perennial
species that provide cover for the soil and have
well established root systems which tie the soil to
the hiliside. thereby increasing these risks. A five
vear study of field-size steepland catchments in
southem Honduras estimated that traditional
slash-and-bum systems have an average soil loss
of 92 tons/hectare/vear compared to a soif loss of
less than ! ton/hectare/vear under a forest fatlow
system (Thurow and Smith 1998).

As topsoil is lost via erosion from
cultivated steeplands. there is a corresponding
reduction in nutrient and water storage capability.
resulting in crop wvield decline. Subsistence
farmers respond bv clearing more adjacent
forests. in order to feed their families. As greater
proportions of forest are lost, vulnerability to
severe landslides increases during periods of
mntense rain. In the aftermath of Hurmicane Mitch
i October, 1998, the Honduran agricultural sector
expenienced losses of 3800 million (The
Economist 1U1998).  These agncultural sector
losses pale in comparison with the downstream
loss of life and the infrastructure damage resultng
from the associated sedimentation and flooding
damage. Total infrastructure damages in

Honduras due to Hurncane Mnich - over and
above agriculture’s $800 nullion losses - were
estimated 10 exceed $5 bilkon: experts agree that
an mmportant primary causc of these extensn e and
pervasive damages was mismanagement of
steeplands over ume (IDB 1999).

Numecrous downstream stakeholders are
adversely affected by musmanagememt of
steeplands  Sedimentation and associated siftation
reduces the useful hfe of dams. resenvoirs and
navigable waterwavs. it also increases the
frequency and seventy of flooding. As a case in
pomnt, banana plantations i northem Honduras
have historically invested in flood prevention
structures along sitted nvers  Their need to build
more and larger structures has dramaticalh
increased over the past several decades

In southern Honduras. substantial effont
and expenditures were required to dredge the
Choluteca River in the immediate aficrmath of
Hurmcane Mitch to increase the water yolume
capacitv of the channel and therebv reduce the
risk of the sediment-choked channel overfloning
its banks and washing out the bndges and roads
agam.

Habitat for wildlife and fishenies
populations are adversely affected by lugh rates of
sedimentation which mav  have sigmificant
economic ramifications for the region  For
example. Samavoa et al (2000) esumated the
costs of sedimentation 10 the shrmp industn
southern Honduras shrimp 1s the third largest
foreign-exchange eaming industry for Honduras
and it 1s situated directly downstream from
culuvated steeplands in the Choluteca Ruver
Basin  Water supphy channcls feeding shnmp
ponds are often muddied bv sedimentation
associated with erosion on nearbyv  cultnated
steeplands  The estumated net presemt value of
sediment costs for the southern Honduras shnmp
industry as a whole over fifty vears is
approximately $47 mullion, assummg a 10%
discount rate. The increasing magniude of

-



sedimentation, and the costs this sediment
imposes on the shrimp industry, raises questions
about the long-term sustanability of this
important industry for the region,

Tourtsm opportunities are also degraded
by sedimentation. For example, a declining
number of tourists are visiting Lake Amatitlan in
Guatemala due to environmental problems
attributed to the mismanagement of steeplands
{Chacon 1998).

PROBLEM STATEMENT

When small-scale steepland farmers
modify their farming systems to include soil and
water conservation practices - notably, rock
terraces, live barmers, and/or mulching -~ soil
erosion is reduced and the deleterious effects of
soil loss are mitigated, both on-farm and
downstream.  Small steepland farmers bear
several direct costs of erosion (most obvious is a
gradual decline in crop yields.). Most farmers
understand the causes and effects of soil
degradation but, understandably, action with
regard to these concerns is of lower priority than
their efforts to meet to meet the immediate
subsistence needs of their family. Accordingly,
many farmers pever get around to making the
mvestments of labor and capital necessary to
improve soil conservation unless they are helped
to do so by an organization dedicated to this task.

In Latin America, a considerable amount
of both external and national funds have been and
are being invested to implement projects designed
to help small steepland farmers relax constraints
to the adoption of soil and water conservation
practices (SWCPs). These programs have had
varying levels of success. Numerous technologies
have been promoted and, in some cases, the soil
conservation organizations (e.g., government
agencies. non-government orgamizations) have
offered farmers financial incentives to participate.
Given the medium- to long-term economic returns
associated with investments in SWCPs, however,
successful diffusion has proven complex.
Significant effort and time is required to secure
adoption.  Subsequently, the farmers must

recognize that 1t is in their long-term interest to
maintain permanent conservation structures.

In Latin America in general, and
specifically on steeplands in Honduras, a cost-
benefit analysis at the farm level has been a useful
indicator of whether or not farmers will adopt
particular conservation technologies. However.
even when SWCPs are indeed cost effective.
education and technical assistance are required to
promote adoption and to sustain maintenance of
conservation structures. Extension programming
often constitutes a large share of the total cost of
soil conservation programming, and its
effectiveness 1s a key determinant of the success
of public investments m soil conservation.

Particularly in the aftermath of Hurricane
Mitch in 1998, heightened awareness of an
increasing number of environmental policy
challenges has fueled a ficrce competition for
funding among prospective projects. Ideally. such
competition will motivate the efficient allocation
of scarce funding and other development
resources.

The cemtral premise of the research
reported here is that projects to encourage
conservation on steeplands deserve attention from
policy planners who aim to reduce the risk of
catastrophic damages and losses like those
associated with Hurricane Mitch {on-farm ond
downstream), as well as to sustain environmental
quality (i.e.. the ecological integrity of watersheds
inHonduras). The main contribution of this study
is an estimate of the per-hectare cost of extension
programming to promote adoption of three
conservation practices (rock terraces, live
barriers, and mulching) and estimates of how
much their adoption is likely to reduce erosion.

REVIEW OF SOUTHERN HONDURAS
SOIL CONSERVATION RESEARCH

Little research has been conducted on the
adoption and diffusion of soil conservation
practices in steepland settings (Toness et al.
1998). Most existing studies focus on how
erosion affects agronomic production potential.
This on-farm emphasis is not unique to tropical



steepland settings: not until the mud-1980s did
U.S -based agronomists, ecologists, and
economists begin to seriously consider the off-
farm effects of erosion in their analysis of the
benefits and costs of soil conservation programs
{Crosson 1986).

Scienusts  affiliated with the Soil
Management Collaborative Research Support
Project (SM/CRSP) at Texas A&M Umiversity
seized a unique opportunity to employ cross-
disciphnary methodologies in studying stecpland
soil conservation techniologies and their adoption.
What distinguishes this SM/CRSP research
program on steeplands i1s its commitment to
conduct joint analvsis of physical and
soctoeconomic linkages. and to conduct analyvsis
at the landscape scale.

Evaluations of three conservation technologies

The starung place for the SM/CRSP
research program was to conduct on-farm
assessments of how much soil is saved when
steepland farmers in southern Honduras install
SWCPs. Thurow and Smith (1998) summanzed
lessons learned from a series of complementary
studies of alternate soil conservation technologies
in use on field-size steepland catchments in the
Namasigiie watershed in southem Honduras.
Most pertinent to the sociocconomic analysis
described in this technical bullein were
assessments of three SWCPs:  mulch. vetiver
grass live barners, and rock walls.

Mulch

Thurow and Smith (1998) estimated soil
losses on mulch-managed fields with a 60% slope
in southern Honduras at an average of 39
tons/hasvear. This compares with an average of
92 tons/ha/rT soil loss from steepland on which
traditional slash and burn practices were used.
Farmers who adopt mulch-management leave
crop residues and weeds from the previous season
on their cropland as a ground cover. No grazing
or burmng is allowed. The slashed vegetation
provides an effective ground cover that reduces

the energy of rainfall impact and surface nunof¥,
decreasing the crosion rate. The ground cover
also prevents water loss by evaporation, reduces
soil temperature, reduces weed growth. and
increases sotl organic matter.

While mulching reduces soil erosion. 1
does not provide satisfactory erosion protection
under all chmate conditions. Mulch performs
well in fow to average precipitation wears. but
sloughing events occur on mulched fields m high
precipitation vears, resulting in massive crosion
via land shdes. For the penod 1993-199%8,
approximately  94% of total soil losses on
mulched fields were associated with sloughing
events (Thurow and Smith 1998)  Sloughing
occurs on mulched ficlds because there ts nothing
to tie the soid on steeplands to the hilisides,
thereby resulting in a land ship when the topsotl
becomes thoroughly saturated dunng prolonged
rain events. In contrast. rock walls provide a
physical structure or hve bamers (eg.. vetiver
grass) have a deep root structure that helps w be
the soil to the hillside. thus preventmg the
landslides that contribute 1o most of the soil loss
on steeplands.

When interpreting erosion data from the
tropics it 1s important to consider the methods
used to conduct the studv. Research must be
conducted at a field scale to gather information on
effectiveness of consenation options at protecting
aganst landsiides. Since most research done in
the tropics has been on a small-plot scale (less
than 50 m- plots) the results are not conducive to
documenting processes such as land shdes that
only larger scale research designs are able to
refiably detect.  Small plots are well sunted for
detecting nternll  erosion. which muiching
effectively reduces. Sonl conscrvation extension
programs someumes erroncoushy rehv on small
plot rescarch to provide a rahonale that mulching.
or other tvpes of ground covers. are an cffective
solution for reducing crosion.  Such rescarch
misses an impontant point ~ small plot study
designs are not capable of measunng the
processes that result in the vast majonty of soil
loss from steeplands. Allowing crop resyduc to
remain on the field by restncung granng and



burning is an important initial step in steepland
soil conservation, but it must be followed by
adoption of more intensive practices to tie the soil
mto the hillside to achieve soil conservation
objectives over the long run.

Vetiver grass live barriers

Vetiver grass live barriers (VGLB) are
established along the contour of the hillside by
planting slips with two or three tillers every 0. 1m.
The slips grow and multiply, closing the spaces
between them to form a dense live barrier within
1-2 years. The spacing between live barriers
depends on the slope: the steeper the field, the
closer the spacing (Toness et al. 1998). A VGLB
filters runoff, retaiming the scil and slowly
releasing the water. Steepland farmers who
installed VGLB have reduced cropland erosion to
tess than one ton/ha/year, on average (Thurow and
Smith 1998, Smith 1997). This research is
corroborated by a host of studies at many
focations around the world, best referenced by
consulting the vetiver grass web site
(http://www vetiver.com).

With VGLB in place, soil accumulates
behind the rigid leaves of the vetiver grass
barriers. eventually forming stable terraces like
those formed when rock walls are used. The cost
of installing VGLB is significantly lower than for
rock walls, but they require more routine
maintenance. Specifically, the VGLB must be
trimmed at least once per year to keep the
vegetation dense.

Rock walls

Rock walls are built along the contours of
a slopmng field. The spacing between them is
determined by the degree of slope (Toness et al
1998). A 50 cm trench is usually sufficient to
provide an adequate foundation for the rock walls.
Rocks are collected from the field and piled
adjacent to the excavated trench, To build the
wall. the farmer places the largest rocks i the
bottom of the trench, arranging them to fit as
solidly as possible. Smaller rocks are placed in

the spaces between the larger rocks to form the
wall. Finished rock walls are typically one meter
high.

Since rock walls do not contain any
cementing material, the runoff water is retained,
filtered, and slowly released through the existing
crevasses. Eroding soil i1s accumulated when
stopped by the wall, to form a terrace behind 1.
In conjunction with use of rock walls, soil erosion
is reduced to approximately 0.7 ton/ha/vear. the
soil’s water holding capacity improves, and crop
vields improve (Toness et al. 1998, Sierra 1996,
Gomez and Sierra 1993, Thompson 1992). In
contrast to VGLB, rock walls have an added
advantage in the minds of farmers because. in dry
years, the stored water i the soil behind the wall
contributes to a significant improvement in crop
vields. The contrast exists on any sites with no
rock walls or even on sttes where vetiver grass
barriers are being used. Many farmers perceive
this reduction in crop production risk associated
with drought as just as tmportant, or more
important, than protecting the soil from erosion
during rainy periods.

To summarize, in southern Honduras. the
lowest soil erosion rates are observed when
mulching 1s combined with either rock walls or
VGLB. In such farming systems, soil losses are
low, close to soil renewal rates, thus making
cropped steeplands more sustainable.

Socioeconomic and policy factors
associated with soil conservation

Having developed estimates of the scil
savings assoctated with the three most prevalent
SWCPs in use in southern Honduras. the
SM/CRSP research apenda is proceeding with
policy-oriented sociceconomic studies.  The
context for mitiating these studies was general
consensus among local experts that only a small
percentage of steepland farmers in southern
Honduras in the 1990s were adopting the SWCPs
which are the most effective in preventing soil
erosion over the long run — namely. rock walls
and VGLB - even though a larger number of
farmers seemed to appreciate that these



Plate 1. The first step toward achieving more sustamnable land usc was 1o encourage farmers to stop
burning their fields prior to planting their crops. The exposed soil substantially increased the likelihood
of soil loss (averaging 92 tons/ha/yT).

\ L e e - k . ]
Plate 2. Leaving mulch on the field. instead of buming the site. dissipated the energy of ram and runoff
acting 1o detach and move the soil, substantially reduced the risk of soil loss (mulched sites averaged 39
tons/ha/vear soil loss during a 6 year study penod).



Plate 3. Terracing fields reduced average soil loss to about 1 tonvha/year, a rate compatable with
sustainable crop production on the field. In addition to preventing soit loss, farmers also very much
valued the ability of the rock wall terraces to store water and therebyv reduce the nisk of drought. Note
the greater crop height associated with accessing greater soil moisture stored immediately behind each

terrace.

Plate 4. Rock walls were difficult to establish because of the substantial labor associated with their
construction. Vetiver grass terraces had about the same soil conservation benefits as rock terraces in

terms of reducing erosion, but were much casier to establish.




technologies are cost-effective. A plausible
partial explanation is the niskiness of investing in
these permanent or semi-permanent structures,
since the on-farm pavoffs (sustained or increased
crop yields) accrue over the long run.

It was obvious to several natural resource
managers and to astute policy makers - and even
more obvious in the aftermath of Hurncane Mitch
- that soi erosion on steeplands has deletenous
downstream effects. Publcly funded education
and techmcal assistant programs. therefore. have
a crucial role to play in accelerating the pace of
the adoption of SWCPs. Yet in policy forums,
both in Honduras and with donor agencies. 1t had
become increasinghy difficuit to pusufv spending
scarce development resources on conservanon
extension programs solely to sustan farm
revenues by mamtaining or shghtly raising crop
vields for production of granos basicos.

Two linked SM/CRSP socioeconomic
studies. completed in 1999 endeavor to influence
the tone of policy dialoguc on conservation in
southern Honduras. The first studv sought to
broaden the policy justification for conservation
on stecplands bv demonstratng the costs of
sedimentation to onc mportant group of
downstream stakcholders. 1.¢. shnmp producers
(Samavoa et al 2000). If accounting for the
downstream costs of steepland erosion makes the
option of promoting adoption of SWCPs more
compelling. then the second study - summanzed
in this technical bulleun - anticipates a pragmatic
policy-implementation question: 1f policy makers
deem more steepland conscrvation to be desirable,
then what does it cost to implement extenston
programming to get conservalion praclices
installed by steepland farmers?

Policy makers are most likely to be
allocaing public funding to extension
programming 1if convinced that off-site damages
from soil erosion are important. Samavoa’s
prehkmmary evidence supporting this notion 1s
presented 1n some detail. to set the stage for a
detailed discussion of the costs of extension
programming to promote adoption of SWCPs on
steeplands.

Taking account of the ofi-farm costs of erosion

A fundamental hvpothesis  bang
cxamined by SM/CRSP researchers is that the off-
farm effects of soil crosion from culinvated
stecplands 1n southcrm Honduras are important. A
corollary 1s that understanding the magnitude of
these off-farm costs might increase pubhc support
for extension programming to support on-farm
investments in SWCP by small farmers

Samayoa (1999} detaled the linkages in
southern Honduras between displaced soil and 1ts
downstrecam effects. such as clogged navigable
waterwavs. increcased dnnking water treatment
costs. dimimished quahty of wildhife habuat. and
increased nisks of flooding A mantamned
assumption 1s that while soil crosion from
cropland 15 not the onlv source of sedimentation
problems 1n southern Honduras. it 1s an imponant
cause of muddied walers downstrcam.  Rather
than attempting to descnbe preaiseh  where
sediment from stecplands 15 deposited  and
estimate the cost of managing that particular
scdiment. instead Samazoa of al (2000) estimated
what downstream stakcholders spend to manage
sediment - whatever s source - and how much
thev would save 1f there were less sediment to
manage

Analvsis by Samavoa et al (2000)
focused on the costs of managing sediment to the
shnmp industin 1n southern Honduras. the
nation’s third most important foreign exchange-
camer. Currenthyv. managing sediment constitutes
two percent of the cost of producing shrump for
large semi-intensive  producers (who arc
responsible for 73% of the shamp produced n
Honduras) Honduran shamp 15 traded m world
markets.  accordinglv. this  expense  sufles
Honduran producers’ compeutiveness in
addmon to rasing the industn’s costs of
production. the future ecconomic and ecological
viabilitv of shrimp farms wn southem Honduras
may be compromused if sedimentanon continues
at its current rates. or accelerates. Most shnmp
producers today dispose of dredged sediments on
nearby parcels which are not being used to rarse
shamp



In some cases, however, environmental
advocacy groups allege that these practices are
damaging both the quality and quantity of
adjacent mangrove ecosystems (Hagier 1998} If
sediment continues to accumulate at its current
rate for the next fifty years, and if pubhc policies
change so that producers must dispose of dredged
sediment only on land which is currently under
shrimp ponds, then the area in shrimp production
would shrink by 41% in fifty years.

On-farm steepland conservation could
curtail the probiems faced by the shrimp industry
by reducing the amount of sediment entering the
rivers which feed their water supply channels.
Without measuring or even claiming a direct
relationship between steepland conservation and
sediment management on shnimp farms, Samayoa
et al. (2000) showed how much 20% and 40%
reductions of sediment delivered to shrimp farms
would be worth to the industry over 30 vears.
Assuming a policy which expects shrimp farmers
to manage dredged sediment within the area
currently bemg used for shrimp production (a
land-constrained scenario). then 20% and a 40%
less sediment n their water supply channels,
respectively, would reduce a representative
producer’s average costs of managing sediment
by 13% and 28% (assuming a 50 vear planning
horizon and a 10% discount rate).

Samayoa’s prelimmary evidence on how
much sediment management costs shrimp
producers makes a case for the importance of
upland/downstream linkages and. in addition,
suggests a methodology for estimating the
magnitude of the costs of sediment management
to other groups of downstream stakeholders.

If studies similar to this one were
conducted to demonstrate how other downstream
stakeholders — such as melon growers and those
who use and maintain transportation infrastructure
— are affected by sediment management problems,
then policy dialogue on watershed-level options
for coordination of public programs to support
steepland conservation wouid be broadened.
Prehiminary results on the costs of sedimentation
to the shrimp industry also suggest that failure to
invest in steepland conservation is likely to

impose costs downstream which increase over
time.

Assessing policy options
Jor promoting steepland conservation

Convincing evidence about the
effectiveness of mulch, VGLB, and rock walls in
curtailing ¢rosion on steeplands, and about why
downstream stakeholders might wish to support
more steepland conservation. raises a key issue
for policy makers who wish to be responsive and
take action: what is the cost of educafton and
technical assistance programs to get SWCPs
adopted?

The main research findings summarized
in the remaining pages of this technical bulletin
are (1) estimates of the costs of education and
technica! assistance programs to promote the
adoption of mulch, VGLB, and rock walls among
steepland farmers in southern Honduras, and (2)
descriptive analysis of cvidence from interviews
with 163 farmers i two adjacent localities in the
Namasigiie watershed in southern Honduras
concerning their decision making about whether
and when to adopt and maintain SWCP. These
findings are described in tum, following a
description of the studv site, the conservation
extension programs in place there. and the data on
the costs of extension programming which were
analyzed for this study.

STUDY SITE AND DATA

Estimates of the costs of delivering
education and technical assistance on SWCP for
steeplands were calculated for two adjacent
localities in the Namasigiic watershed. The Los
Espabeles research plot, the site where the seres
of studies summarized in Thurow and Smith
(1998) were conducted. is located in this
subwatershed.

Characteristics of the Namasigiie watershed

The Namasigiic watershed 1s located 13
kilometers southeast of Choluteca Citv in the



Department of Choluteca. southern Honduras
(Figure 1). The Namasigie watershed is part of
the Sampile River basin that drains to the Guif of
Fonseca. From 1990 untl 1998. steepland
farmers in 24 communties in the watershed had
access 1o education and technical assistance on
conservation. as admimstered through the Land
LU'se and Productivi Enhancement project
{LUPE) Programming was coordinated through
two offices located in the towns of Namasigie
and El Tnunfo. The operational effectiveness of
extension programming in the phvsicallv similar
locahties of Namasigiie and E! Tnunfo are
compared and contrasted in the study.
Precipitation in the study area follows a
bimodal pattern. with the first rainy season

beginnung in earlv Mav and ending in mid-Juh
The second rainy season begins m fate Juh and
ends in earhy November Average annual ranfall
n the Sampile River basin ranges from 1.300 mm
in areas with the lowest elevation (48 m) to 2. 900
mm 1 its highest reaches of the basin (1 007 m
elevation). Smith (1997) obsened that dunng
1893 to 1993, approximately 95% of the ranfali
occurred as storms of more than 125 mm or
rainfall events greater than 3 4 mm mn 15 manutes,
events classified as erosive by Wischmeser and
Smith’s (1978) crmena  The arnmual ramnfall
during the same penod followed a bimodal pattem
and ranged from 1439 mm to 2.795 mm
Average monthhv temperatures 1n the Choluteca
region range from 27 7°C 10 30°C

Figure 1. Map of the study sites, Namasigiie subwatershed, southern Honduras




Extension programming on soil conservation

The SM/CRSP scientists collaborated
with extension agents and administrators atfiliated
with the Land Use and Productivity Enhancement
(LUPE) project in carrymmg out. first, ficld
research on watershed plots and. later. this socio-
economic study. LUPE was a joint effort by the
Honduran Ministry of Natural Resources and the
US Agency for International Development
(USAID). In operation from 1990 to 1998,
LUPE’s goal was to mcrease the socioeconomic
well-being of 25,000 steepland families in
southern and central Honduras, primanly through
the transfer of SWCPs to improve agricultural
productivity on steeplands. LUPE was one of the
largest extension programs in Latin America.

A brief history of NRMP and LUPE

LUPE was a continuation of the Natural
Resource Management Project (NRMP), 1980 to
1989 also a collaborative mtiative between the
Honduran Ministry of Natural Resources and
USAID. NRMP had emphasized the use of
incentives (in particular, food for work) to reward
farmers who constructed rock wall terraces and
who used mulch cover. NRMP agents measured
the linear meters of rock walls built and farmers
were paid a predetermined quantity of food (e.g.,
grains_ cooking oil, sardines) for the work they
completed.

Rock walls accounted for the major share
of the conservation accomplishments credited to
NRMP. The rock walls werc well-buiit but
poorly maintained 1n the years immediately after
they were nstalled. A decade later, however,
follow-up interviews (Santos 1999} indicated that
many NRMP collaborators evenmally realized the
benefits of soil saved from rock walls and,
accordingly, many of their rock walls are working
today and are well maintained.

NRMP evolved into the LUPE in 1990,
Three changes re-focused its extension
programming and philosophy: first, there was a
change from incentive-based (food for work) to
education-based programming. LUPE employed

a teaching-and-visit extension methodology which
emphasized the deliverv of education and
technical assistance. Farmers who worked with
LUPE adopted conservation technologies after
becoming convinced that thev were worth the
investment. rather than being motivated primarily
by payvments for conservation practices installed.
Second. the new primary agents were tramned
farmers who were back-stopped bv technical
experts. Finally. the extent and the intensitv of
programming was increased.

LUPE's goals and accomplishments
regarding conservation differed from NRMP's.
Whercas NRMP emphasized getting rock walls
built. the major success claimed by LUPE was to
convince large numbers of farmers to cease
burning and begin using mulch. LUPE agents
considered adoption of muich the first step n a
two-stage conservation education process: in
principle, after adopting mulch and sccing the
associated improvements in productivity and
reductions in erosion, then those interested In
further curtailing erosion were open-minded to
information about either VGLB or rock walls.

Because LUPE was a continuation of
NRMP. the local extension offices never closed
and personnel never stopped working. For the
period 1990-1992, however. there were no
tangible changes in extension delivery methods.
For LUPE’s first three vears, the primary contacts
with farmers were still made bv professional
(university-trained) extension agents who had
worked with NRMP. Since these extension agents
were accustomed to offering incentives for
participation, they rtesisted switching to an
education-based methodotogy which they did not
understand and, therefore. did not believe in. This
resistance was reinforced by farmers’ reactions.
Old collaborators were less interested in meeting
with LUPE agents because they were accustomed
to receiving payments for nstalling conservation
practices, also few new farmers were recruited.
Accordingly, through late 1992, LUPE can claim
few tangible accomplishments.

Furthermore, administrative controls were
weak. Existing regulations were not enforced,
and LUPE resources were abused (e.g., vehicles



were desttoved by inexperienced drivers).  In
1992, evaluators deemed LUPE a failure and
USAID nearly termnated the project prematurely

In heu of closing the project. in late 1992
and m 1993 LUPE underwent systernic changes.
The admimstration was carefully reviewed and
reorganized. Kev personnel, including the
director, were replaced, all activiies were
reviewed. and there was close oversight by
USAID. All new and old personnel were required
to complete a training program to leam the
teaching-and-visit extension methodology. The
new tramning-and-visit strategy became fully
operational in 1993 or 1994, depending on the
locality and ns staffing. Roles and responsibilities
of the personnel were redefined, and vehicle use
and maintenance was regulated and stnetly
enforced. Many of the appropnate policies had
exsted pnor to 1993, but enforcement and
oversight was strengthened

Another result of the review team's
feedback was that LUPE was encouraged to try to
document impact. For exampie. NRMP. like most
extension programs worldwide. was accustomed
to reporting activity instead of impact (eg.
number of kilometers of rock walls built). The
response of some of the project reviewers to this
nvpe of data can be paraphrased as “so what”" and
"who cares™ This review mput provided the
opening for the SM/CRSP to become involved
with LUPE: the SM/CRSP provided the funds and
technical expertise for long-term research
necessary to document impacts of the programs.
and LUPE provided the logistic collaboration for
the SM/CRSP to tie into. Neither SM/CRSP nor
LUPE would have been able to accomplish therr
objectives alone. In summany. as a result of
numerous simultaneous strategic changes.
LUPE's effectiveness increased. From 1994 to
1998. LUPE was considered one of the most
successful conservation extension projects funded
bv USAID worldwide.

Calculation of LUPE s extension costs

LUPE records were the prnmary data
source used 1o estimate the extension costs

associated with convincing stecpland farmers m
southern Honduras to mstall and mamtan
consenation  practices Because of major
differences in approach between NRMP and
LUPE. and the lack of consistency m data
collection over time. compilation of an [8-vear
data series was deemed impractical  Among
publichv-funded conservation projects. however.
LUPE’s record-keeping was unusually thorough.
n particular for the penod 1993 1o 1998

To support locallv-based extension
prograrmming from an average of 37 offices {46 at
its peak) spread across central and southern
Honduras, the centralized organizanonal structure
of LUPE was divided o a technucal section
(onented to field work) and an admumstrame
section. In 1990, there were three geographic
regions in the techmcal section.  Three were
merged into two tn 1993 Each geographic region
had independent authonnn  Each  geographic
region was divided into several areas of influence
with four to five local offices

The admmstrative section  was
centralized and provided senices to all local
offices.  Given this structure. n order to
disaggregate costs. 1t would have been optimal 1o
have data which identified the share of time or
costs for project level departments (¢ g . the car
repair shop) to correspond with individual local
offices (1e. Namasigic and El Tnunfo)
Unfortunatelv. no such data were collected by
LUPE. Accordinglyv. average costs (the vear's
expenses in a particulac category. dnwded by the
number of offices in operation) were reported
rather than an actual cost per indinvidual local
ofhice.

The two most important data sources on
a local office s background and performance were
the tnmester report form sent to the LUPE
monitoring department by the Jocal extension
offices and the narrative repornts wmed 1n by the
head of cach local office to the centrahzed
admmistrative section  The namaine rcports
provided particular and qualitative information
conceming activitics in individual local offices
The tmmester reports consistenthy reported the
data required for this studv from 1993 10 1997



Furthermore, beginming in 1993, data quality was
assured by a monitoring unit which audited a
sample of the reports with field wisits, thus
assuring accuracy.

Indicators used to measure
accomplishment were ciear, specific, and
consistent. From 1990 to 1992, however, some
local offices submitted reports every six months,
others every trimester. others every month. In
1992 reporting was almost non-existent.
Extension agents recalled that one explanation for
the erratic reporting was that little was being
accomplished in the field.

To supplement trimester reports and
narrative reports, other LUPE records such as
work plans and evaluation documents were
consulted to glean complimentary mformation.
The diversity and quantity of records made it
challenging to obtain the time series data required

to estimate the costs of extension programming
for the period 1990-1992, but the advantage of
consulting muitiple data sources was the
opportunity to verify data accuracy. Data
consistency and quality for the period 1993-1997,
confirmed through cross-checking, was deemed
excellent.

During the summer of 1998, group and
individual interviews with LUPE personnel were
conducted to collect information not formaily
documented in LUPE reports (Santos 1999). A
pancl discussion was held with those who had
worked in the Namasigiie and El Triunfo offices
between 1990 and 1998. Little personnel turnover
had occurred. which made it possible to
reconstruct quite accurately important operational
details. The most important data from this panel
discussion was an estimate of how extension
agents allocated their time (Table 1).

Table 1. Typical time allocation by a local extension office, LUPE program, Honduras

15990 1991 1992 1993 1994 1995 1996 1997
Field extension tasks
Assistance to PEC* 35% 67% 67% 67% 60% 60%
Traiming of PEC* 10% 13% 15% 15% 15% 15%
Direct assistance to farmers 0% 70% 15% 3% 3% 3% 0% 0%
Micro watersheds 10% 5% 5% 5% 10% 10%4
Environmental education in 10% 3% 3% 3% 8% 8%
rural schools
SUBTOTAL 70%0 70% 80% 935 93% 93% 93% 93%
Administrative activities 5% 2% 2% 2% 2% 2%
Planning/evaluation/monitoring 15% 5% 5% 5% 5% %%
SUBTOTAL 20% 7% | 7% 7% 7% ; 7%
TIME SPENT on ag activities
(as a percentage of total time) .
Vetiver grass live barriers 5% 5% 2% 30, 22% 22% 21% 21%
Rock walls 39% 39% 1 19% 25% 18% 18% 17% | 17%
Other ag. practices 48% 48% [ 24% 31% 19% 19% 18% 18%, ‘
(including mulch) ‘
TOTAL 91% 91% P A45% 6% 60% 60% 56% 56%

* PEC = Productores Enlace Colaboradores, i.e. farmers trained and working as local extension agents
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Subsequently, individual interviews were
conducted with sixteen LUPE employees.
including Operations Director. Finance Director,
Head of the monitoring umit, field extension
agents. and admimstrative assistanis. In
individual nterviews, interpretaton of LUPE

report forms. nterpretation of financial
information, and subtieties of extension
methodology were discussed.

LUPE total expenditures for the period
1990-1997 otaled almost US$13 mitlion. For a
detailed description of amnual operating
expenditures in nineteen categones. see Santos
{1999, p. 37). The average cost of operating a
local LUPE office for this period was USS$
6153670, for a detailed breakdown of these
average cost figures. see Santos (1999, p. 40).

To esimate adoption rates, two statistics
were cructal from trimester reports at the
beginning of 1993: the cumulative number of
farmers receiving assistance and adopting new
technologics and the arca under SWCPs. These
cumulative total statistics reflected onlv the
accomplishments that couid be attnbuted to LUPE
and that could be venfied in the field. Though
adoption data were collected and reported for
cach vear from 1990 through 1997, the annual
estimates for 1990. 1991, and 1992 were not
reliable  For purposcs of this study, the arithmetic
mean of the cumuliative total reported 1n 1993 was
used to represent accomplishments for the vears
1990, 1991, and 1992.

Interviews with steepland farmers regarding their
perceptions of LUPE’s extension programs

To learn more about steepland farmers’
responsiveness to LUPE’s extension
programming. in July. 1998, 163 farmers in the
Namasigiie watershed were interviewed.
Interviews with 160 farmers had been planned,
stratified two ways: half were from the locality of
Namasigie and half from the locality of El
Triunfo, and half had used SWCPs for at least
three years and half were non-adopters. The
SWCPs used by adopters were rock walls or
VGLB or both. All farmers interviewed had been
visited by a PEC (Productor Enlace Colaborador
-- farmers trained by LUPE to aid the local
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extension effort) previoush, thus all had
considered whether or not to adopt SWCPs. Onh
farmers who had used a SWCP for over three
years were interviewed because. in general. at is
two to three vears after installing them when
farmers report that thev fully appreciate the
benefits from SWCPs  Interviews with 163
farmers were actuallv conducted. but ten were
discarded because of contradictony responscs or
because they operated farms substantially larger
than normal LUPE standards (suggesting farmers
wealthier than the norm). The final sample
analvzed was 153, representing 77 farmers from
El Triunfo and 76 farmers from Namasigue

Intenviews  were  conducted as  a
conversation rather than as a question-and-answer
sesswon. i order 10 chictt candid opmmons. This
permitted the farmer to explain 1n his own words
his expenence with soil consenvanion on s farm,
and his impressions of LUPE programming. rather
than the farmer providing the response which he
thought the interviewer was secking.  Inteniews
were often lengthy. somectimes ondyv four farmers
were interviewed m a dav of work  Four
interviewers were needed to conduct the survey
within the month of Julv. 1998 LUPE's PEC
farmer agents recommended which farmers met
the critena for inclusion in the rescarch project
and guided the interviewers to the prospective
interviewees’ farms.

RESULTS OF LUPE's Soit. CONSERVATION
EXTENSION PROGRAMS

The three conservation technologies
which LUPE promoted were mulching. vetiver
grass live barners (VGLB). and rock walls. LUPE
had their greatest successes in promotng VGLB
and rock walls with farmers who had already
made the transition to mulching. for whom VGLB
and rock walls were the second step i thar
adoption process. For the local offices operated m
the locahties of Namasigue and El Tnunfo. the
average area under these three SWCPs was
estimated The average area under SWCPs as a
result of LUPE extension cfforts m 1997 was
3265 halocahty. The use of mulch cover
accounted for most of the protected cropland (291
ha/locality) and smaller areas were protected with



rock-walls (1.3 ha/locality) and vetiver grass live
barriers (23.8 ha/locality).

Analysis of extension activities relative to results

Four factors were helpful in
understanding differences between the El Triunfo
and Namasigile extension effort and results: the
number of extension agents in the field, the
availability of vehicles, the number of farmers
assisted, and the number of hectares where
SWCPs were installed.

Number of extension agents

The LUPE office in El Triunfo had more
manpower to provide extension services than did
the Namasigiie office. The team of professional
extension agents in El Triunfo was fully staffed,
mn accord with what LUPE considered optimal,
and there were no personnel changes during the
period 1990-1997. The number of PEC farmer
agents was also consistently hgher in El Triunfo
than in Namasigiie. There was an average ratio of
3.5 PEC farmer agents per professional extension
agent in El Triunfo, while in Namasigiie the ratio
was 4.6.

This means that the El Triunfo office had
more capacity to train, supervise, assist, and
support farmer agents than did the Namasigie
office. LUPE had a sufficient budget and
administrative authority to hire additional
personnel for the Namasigiie agency, but none
were hired.  None of the LUPE personnel
interviewed in July, 1998, could explain this
under-staffing phenomenon.

Availability of vehicles

The Namasigile office struggled with
transportation problems throughout much of the
period 1990-1997. The vehicle assigned to the
agency was broken for most of the period of
1993-1995. forcing the extension agents to rely on
occasional support from other agencies or other
headquarter-borrowed cars. The lack of rehable
transportation hindered the operational efficacy of
all Namasigie’'s field-related activities, n
particular during the critical transition years of
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1994 and 1996. This had a direct effect on the
supervision and monitoring activities, training,
and the production and distribution of vetiver
grass planting material. The vehicle assigned to
the agency of El Triunfo was broken only once.
during half of 1994

Number of farmers receiving assistance

In the two localities in the Namasigie
subwatershed, 743 farmers received LUPE
assistance with the adoption of SWCPs. The El
Triunfo office had more personnel and more
reliable vehicles than did Namasigie;:
accordingly, LUPE in El Triunfo assisted more
farmers than did Namasigiie. In El Triunfo. 460
farmers worked with LUPE., 42% of the
prospective population. In Namasigie, 283
farmers worked with LUPE, 32.5% of the
prospective population. Figure 2 shows that the
number of newly enrolled farmers each vear. 1993
through 1997, was lower in Namasigiic than in El
Triunfo, except in 1994.

Both agencies experienced significant
gains in the numbers of new farmers working with
LUPE in 1994 when the PEC farmer extension
agents entered the field. Figure 3 shows the total
number of farmers assisted by LUPE in
Namasigtie and El Trnunfo. Consistent with
Rogers™ model of the diffusion of new
technologies (1995), the cumulative number of
farmers working with LUPE plots to a logistic
curve. For the decade of the 1990s, farmer
participation in LUPE activitics in Namasigiie
was consistently lower than in El Triunfo. For
LUPE as a whole, 40 was the average number of
farmers whom one extension agent could
effectrvely assist. Staff numbers were not only
consistently higher in El Triunfo, but also
increased at a faster pace than mm Namasigie.
More personnel allowed the local office in El
Triunfo to work with more new farmers. while
continuing to follow up with existing chentele.

Area on which mulch system was adopted
LUPE considered a farmer to have

adopted a mulch system if two conditions were
satisfied: first, if burning was eliminated and.



Figure 2. Newly enrolled farmers in LUPE soil and water conservation activities in Namasigwe
and FI Triunfo, southern Honduras
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Figure 3. Total number of farmers assisted by LUPE with adoption of soil and water
conservation practices in the Namasigue and El Triunfo local offices. southern Honduras
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Figure 4. Total hectares protected with mulch cover by farmers assisted by LUPE
in Namasigiie and El Triunfo, southern Honduras
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also, if crop residucs were left on the field (ie.. no
harvesting of crop residue. including no grazing
by hvestock). Due to LUPE initiatives in
Namasigiie, 227.9 ha were protected by mulch; in
El Triunfo 354.9 ha were protected by mulch.
Figure 4 depicts farmers’ cumulative adoption of
mulching. For both local offices there was steady
growth in adoption of mulch. Adoption levels in
E! Triunfo, however, were consistently higher
than i Namasigiie, reaching a higher level, and
occurring at a faster-increasing rate.

Area on which VGLB & rock walls were installed
Adoption of VGLB and rock walls
occurred at a slower rate than adoption of mulch.
In Namasigiie 14.6 ha were protected by VGLB
due to LUPE’s efforts. and 33.1 ha were protected
in El Triunfo. The area under rock walls was 12.6
ha m Namasigiic and 10.0 ha in El Trunfo.
VGLB were implemented at a more rapid rate
than were rock walls (Figure 5 and Figure 6).

Year
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1994

Discussion of observed adoption patterns

Farmers tend to be most responsive to
technologies that require the least commitment, in
both economic terms and physical terms.  For
steepland farmers in southern Honduras.
switching from traditional slash-and-bum farming
system to mulch practices required little economic
commitment as compared with installing either
rock walls or VGLB. Observed farmer
partictpation in LUPE programming follows
patterns consistent with Rogers’ (1983) general
observatton that people are reluctant to adopt
mnovations if their investments cannot be
reversed in the future with only minor losses.

A related issue is that technology
diffusion is most 1apid on technologies which are
easy to try. which Rogers (1995) dubbed good
“triability.”  Before farmers adopt a new
technology, they collect their own evidence about
it. Use of mulch cover can be tried easily, with



Figure 5. Total farmland protected by vetiver grass live barriers by farmers receiving LUPE
assistance in Namasigue and El Triunfo, southern Honduras
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Figure 6. Total farmland protected by rock walls by farmers receiving LUPE assistance in
Namasigue and El Triunfo, southern Honduras
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Plate 5. The better soil/water/nutrient storage enabled by rock terraces enabled more reliable crop
production behind the terraces. The more reliable crop production (reduction of risk) was was very
important to the farmers.

Plate 6. Maize, sorghum and beans are important staples of the diet, but command a very low market
price. The better water and nutrient characteristics behind the rock terraces enabled farmers to plant fruit
crops with greater market value (banana, coffee, papaya, etc. planted in a diverse mix). This picture was
taken in 1999 at the same location as in Plate 5 (taken mn 1993).




Plate 7. A landscape view of the phenomenon discussed in Plate 5 and 6. This 1s a 1993 photo of a rock
terraced landscape estabhished in 1985,

Plate 8. A landscape view of the same hillside m 1999 (the roofs of the houses are visible but mostly
hidden by trees - onient vour view by the hills on the skyline). This shift in land use associated with
terraces was a phenomenon driven by individual farmer decisions: this step in the evolution of terraced
field use was not directly associated with a LUPE extension objective. Thus, after about 40 vears this
hillside has returned to forest cover (albert fruit trees instead of native forest). Tree cover affords the
best protection of the steepland watershed.



nominal cost. If performance of the new system
is not consistent with expectations, then it is easy
to revert to the traditional system at a low cost.
Rock walls and VGLB, in contrast, are both more
expensive and more permanent. Once
implemented, they are costly to remove. If
dissatisfied, the farmer will not only have
squandered the physical and economic effort
expended to implement the practice, but also must
commit additional resources to remove them or
work around them, VGLB are easier to try than
are rock walls, a partial explanation for more
hectares under VGLB than rock walls in both
Namasigiie and El Triunfo. Moreover, mulch has
significantly better triability mulch than either
VGLB or rock walls. Triability 1s an important
component of LUPE’s f{raming of therr
technologies as part of a two-stage education
process, first mulch and then VGLB or rock walls,

Diffusion of VGLB

Before 1993. LUPE emphasized rock
walls and mulch practices; VGLB were first
introduced in 1993 when nurseries were
established to provide all LUPE local offices with
a stock of vetiver grass.

Prior to 1993, the only locaily-available
grasses were King grass (Pennisefum purpureum
x Pennisetum typhoidesy or eclephant grass
(Pennisetum purpureum) which most farmers
considered to be too competitive with their crops
for water and nutrients and too invasive (requiring
mtenstve control} to use as live barriers. The
lmiting factor in 1993 and 1994 for LUPE’s
promotion of VGLB was availability of planting
materials; only after two vears (i.e.. 1995 or 1996)
could vetiver slips from VGLB planted n a
farmer’s field be used as a source for planting
materials for other farmers. Both the quantity of
vetiver plants available and access to reliable
transportation made a difference m local offices’
effectiveness in helping farmers to adopt VGLB.

In 1993 both of the local LUPE offices, in
El Triunfo and in Namasigiie, were given an
initial nursery stock from which to produce
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vetiver plants. Distribution, however, was limited
in Namasigiie because they had no working
vehicle for 83% of the time during the period
1993 - 1995, Because the Namasigic LUPE
office was not able to distribute planting material
to potential adopters, production of vetiver slips
was limited to the initial sites where it had been
established. thus constraining the span and rate of
diffusion of VGLB in subsequent vears.

Diffusion of rock walls

The number of hectares enrolled in rock
walls were consistently higher in Namasigie than
in El Triunfo, a reversal of patterns observed for
mulch and VGLB. Higher adoption levels in
Namasigile may be partially explained because
less effort was being expended to disseminate
VGLB than in El Triunfo, since Namasigiic
personnel had no transportation to disseminate
vetiver slips.

A more fundamental issue - according to
anecdotes related in interviews with LUPE
personnel familiar with activities in the
Namasigile subwatershed - was that the extension
agent in the local office in Namasigiic had several
vears of experience with farmers who had
successfully adopted rock walls and harbored a
strong bias in favor of them. Rock wall adoption
rates were consistently high in Namasigie until
1995, when this experienced extension agent was
moved to ancther local office. When a new agent
arrived 1 Namasigiie, adoption rates for rock
walls plateaned. Rogers (1995) corroborated the
general observation that an experienced extension
agent’s beliefs and preferences often exert an
influence on the content of educational messages.
both directly and more insidiously.

CosT oF THE LUPE EXTENSION PROGRAM

The total costs of LUPE programming.
involving over 40 local offices plus its centralized
admimstrative support division, were estimated at
USS 12,969,513 for the nine-vear period, from
1989 through 1997, This estimate includes
salarics and [abor for extension agents.



administrators, and PEC farmer agents: pensions.
msurance. and accident compensation. rental of
facihiies. vehicle maintenance and fuel. technical
traming and per-diems. The capital costs of
purchasing vehicles 1s not inciuded in this total
cost figure. For a detaled descnption and
breakdown of these costs. please refer to Santos
(1999).

For the peniod 1990 1o 1997. the average
cost of operating <ach local office was US$
615.670. Diwiding this figure to match the time
allocation of LUPE local office personnel (as
descnbed n Table 1). the share of this cost
attributable to the transfer of agnicultural practices
was US$S 229963 {The definition of
"agricultural practices” includes mulch as well as
other productivity-oniented agncultural practices
adopted simultancoushv} The average cost per
local office of transfernng rock walls for the
period 1990-1997 was US$ 155.553. The average
cost per local office of transferring VGLB for the
period 1990-1997 was US$ 13.787).

For the two local offices in Namasigie
and El Tnunfo for the period 1990-1997. the
average per-hectare cost of LUPE's programming
to promote the adoption of mulch was US$
663'ha.  On average it cost US$S 2.458/ha to
transfer the VGLB technology to steepland
farmers.  The avcrage per-hectare cost of
transferring rock wall technologies was USS$
13.787/ha. Figure 7 depicts how the annual costs
of technology transfer deciine over time for these
three conservation praciices. The margmnal
reduction in costs over time 1s most dramatic for
the technologies which are most expensive to
transfer. rock walls and VGLB.

CosTs OF LUPE IN SOIL SAVED

The largest marginal reduction in soil loss
occurs when a farmer ininally adopts mulching.
Thurow and Smith (i998) documented that
traditional slash and bum practices averaged 92
tons’haiyt soil loss and muich-managed ficlds
averaged 39 tons’ha/vr soil loss. thereby resulung
m a 53 ton‘hasvr reduction i soil loss when
mulching was adopted. The substantial extra
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effort and cost required to encourage adoption of
rock walls or VGLB after mulching has already
been adopied results in an incrementally smaller
decrease (1e. a reduction of an addmonal 33
tons/ha/vr soil loss). Figure 8 shows the average
costs of soil saved. artnbutablc 1o LUPE
programming. on an annual basis

The mmual costs of transfermng VGLB
and rock walls technologies to fammers. i the first
vears of programming. were substannal  Afier the
LUPE program was wcll establhished. howerver -
by the mid-1990s - the cost per ton of soil saved
was simular for the three practices  This
corroborates the notion that programmng [0
promote these technologies 15 indeed  framed
appropnaichy as a two-stage oducanonal process
{mulch, then VGLB or rock wallsy Morc
importantiv. these average annual costs of sol
savings take into account the fact that most of the
benefits associated with adoption of mulching
accrue soon after thev are adopted  In contrast.
the per-hectare benefits associated with adoption
of VGLB and rock walls are sustarned over time
Because the inihial costs of working with a farmer
to estabhish VGLB and rock walls are relatneh
high. the average annual costs of extension
programmung to support adoption of VGLB and
rock walls platcau i the third vear afier they are
adopted. and arc low thereaficr.

In summan. large numbers fammers n
Namasigue and El Tnunfo dunng the 1990s were
responsive to efforts by LUPE to promote mulch
The munonty of farmers who also adopted VGLB
and rock walls. however. achicved sorl savings at
per-ton costs quite simlar to the costs to LUPE of
promotmg mulch  Costs and benefits and trade-
offs associated with extension programmung 10
promote these three SWCPs wall be discussed. i
formulatng policy imphications from this study n
the final section of this publicanon To set the
stage for this interpretatinve discussion. more
detalled anabvsis of whether and when steepland
farmers in southern Honduras were responsine 10
LUPE’s educational messages 1s presented in the
following secton Data from internviews with
farmers i Namasigue and El Trnunfo are
summanzed and discussed



Figure 7. Average annual cost of a2 LUPE local office to work with new farmers adopting
SWCPs in Namasigiie and EI Triunfo, southern Honduras
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Figure 8. Average annual costs of soil saved due to adoption of mulching, vetiver grass live
barriers, and rock walls in response to LUPE programming in local offices in Namasigiie and
El Triunfo, southern Honduras
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Figure 9. Percentage of farmers not burning their cropland in Namasigue and El Triunfo, 1967 to
1997, grouped by adoption and non-adoption of rock walls (RW) or vetiver grass live barriers {L.B)
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FARMERS' DECISIONS WHETHER OR NoT
To ADOPT CONSERVATION PRACTICES

Characteristics of the farmers interviewed

Interview data collected in July. 1998 for
153 farmers i the Namasigie watershed were
analvzed. Sevenn-seven of the respondents
worked with LUPE’s El Triunfo office and 76
worked with the local office tn Namasigiie. The
average farmer interviewed was 47 vears old.
Average farm size was 4.6 hectares. Seventy-four
percent of the farmers inteniewed expressed the
belief that thev have an crosion problem on therr
farm.

1§79
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Shift from slash and burn 10 mulch management

Only one of the 153 farmers mterviewed
still uses fire to prepare his fields for planing On
average, the farmers inteniewed had farmed for
nine vears without burning their fields. Figure 9
shows the percentage of farmers who had ceased
to bum for the penod 1967 to 1997, m Namasigue
and El Triunfo. Before 1982, 90% of these
farmers used slash-and-bum farmmg techniques
By 1990, those burming had dropped to 40%.
Virnally all burning had ceased by 1994 This
upswing in the adoption of mulch management
{i.e.. elimination of burning) corresponds with the
earlv activities of the NRDP and LUPE programs
in the region. The results should not be
interpolated to suggest that slash-and-bum



techniques have died out in southern Honduras.
During the summer of 1998, numerous
observations of burning cropland were reported in
the Departments of Choluteca and Valle. The
extent of burning appears to differ between areas
mfluenced by LUPE programming and those
without active conservation extension initiatives.

Technology choice of VGLEB & rack wall adoptery

The population of 153 farmers surveyed
were stratified to represent half farmers who had
adopted either rock walls or VGLB at least three
years before ("adopters," N = 75) and half farmers
who had been visited by a PEC farmer agent but
had not installed either ("non-adopters,” N = 78).
Among the 75 adopters interviewed, 38 were
using both rock walls and VGLB (15 in
Namasigiic and 23 in El Triunfo). Thirtv adopters
had installed rock walls only (17 in Namasigiie,
13 in El Triunfo). Six adopters in Namasigile and
one in El Triunfo were using VGL.B only. Among
the adopters interviewed, 41% used rock walls
only and only 9% used VGLBs only. Fifty
percent used both SWCPs. This sampling reflects
a significantly larger proportion of farmers using
rock walls than in the general population of
adopters in Namasigiie and El Triunfo.

Rock wall adopters were over-sampled
because the PEC farmer agents who directed
interviewers to interviewees was instructed to
select only farmers who had used a permanent
SWCP for at least three years {i.e., before 1995).
Adoption of VGLB began in 1993 but was
strongest after 1995, Farmers started using rock
walls in the 1980s. To make sure that they
selected farmers who had adopted a SWCP before
1995, they inadvertently over-sampled -carly
adopters, which meant mainly those who had
mstalled rock walls. The farmers interviewed had
been using SWCPs for an average of scven years
in Namasigie and six years in El Triunfo.

Perceptions of crop vield differences between
conservation treatments

Adopters teported an average 70%
increase in their crop vields after mnstalling rock

17

walls and/or VGLB, comparing 1998 vields with
vields six to ten years earlier. Non-adopters in
Namasigiic reported production declining by 12%.
on average. comparing current yields with vields
from six to ten years before; non-adopters in E!
Triunfo reported a 23% increase in production for
the same comparison, Differences in fertilizer use
are a partial explanation for this discrepancy
among non-adopters in the two localities: in El
Triunfo, 78% of non-adopters use fertilizer
whereas it Namasigiie only 55% use it.

Motivators and cbstacles to adoption

Statistical analysis was conducted to
identifv factors which made a difference i this
group of farmers’ decisions about whether to
adopt rock walls and/or VGLB. In fitting a logit
modcl to predict adoption. five explanatory
variables were used: the farmer’s locality (ic..
Namasigite or El Triunfo, age. farm size. how
much the farmer believes erosion 15 likely to be
reduced if a SWCP is installed. and whether the
farmer perceives an erosion problem on his own
cropland. The two explanatory vanables which
were statistically important were perception of an
erosion problem and the cxpected improvement in
crop vields associated with adoption. The logit
model predicted that for the average participant in
this research projeet - a 46-vear-old farmer whose
farm is 4.6 hectares - the likelihood of adoption
increases by 0.94% for every kilogram increase in
production expected in comunction with adoption
An average respondent is 95% more likely to
adopt 1if he perceives an erosion problem on his
own cropland than if not.

In an open-ended discussion format.
adopters were asked to identify the factors which
made a difference in their decision to adopt a
SWCP. The most prevalent response was that
they perceived an erosion problem, indicated by
89% of Namasigiie respondents and all of the El
Triunfo respondents (e.g. "My cropland was too
deteriorated.” "Sloughing washed away my soil "
"Fertility and crop production was in decline.").
The second most important, and consistent.
response from adopters was that they received
technical advice from LUPE (55% of adopters in



Namasigtie, 70% in El Trunfo). Only 24% of
Namasigiie adopters and 16% of El Trunfo
adopters mentioned other factors.

Responding to a similar open-ended
question. non-adopters named diverse obstacles to
adoption, hsted in Table 2. The percentages do
not sum to 100% because each respondent was
encouraged to offer multiple explanations for non-
adoption. Most prevalent responses were the cost
of installation, labor constraints, the need for crop
residues for livestock. and lack of technical
assistance or matenals. Drawing on their
expenience with rock walls and/or VGLB,
adopters were asked to describe their expenence
in adopting and working with SWCPs. Each
respondent listed multiple advantages and
disadvantages associated with adoption, as hsted
m Table 3. The most commonly cited
disadvantages were the expense of imtial
instailation and the loss of crop residues used as
livestock fodder during the dry season.

Maintenance intentions and overall satisfaction
with SWCPs
The farmers interviewed were

unanimously positive in their response to
questions about whether rock walls and/or VGLB
are worth installing and whether thev are worth
maintaining. Asked "now that vou have mstalled
SWCPs on your farm. if vou had 1t to do agam.
would vou™ all 65 respondents saxd they would.
Furthermore. 63 of the 65 respondents expressed
their intention to continue mamtainmg therr
SWCPs. Only two eclderty respondents were
concemned that they were 100 old to mamtam
existing conservation structures.  Table 4
summarizes farmers™ intentions concerming
expanding the area on their farms under SWCP
Eighteen percemt of adopters have all therr
cropland under rock walls and/or VGLB. another
72% mtend to install more SWCPs.

Table 2. Obstacles to adoption of soil and water conservation practices, as described by non-adopters,

southern Honduras, 1998

Namasigie El Trunto

(N-38) (N~
Too costly 1o estabhish 15 (39%) 36 {90 o3
gﬁmﬁm as hvestock todder 14(37%) 16 (40P )
Do not have time 12{32*a 19(48%;

Do not belicve they work 1 (29%) RN
Do not have matenals (rocks or vetiver shps) Hi2ra 26 i65%)
Need techmical assistance (o install them 9(24% 31 {78%
Work off fanm. cannot hire someone 1o install them £21*0 B

Ceasing burming 1s encugh to maintain production GiI6%) 1434
Do not have an crosion problem 513 P28
Do not think | need them 8% 124300
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Table 3. Adopters’ perceptions of the advantages and disadvantages associated with the use of rock
walls and/or VGL.B, southern Honduras, 1998

Namasigiie El Tniunto
N=38 N=37
ADVANTAGES OF USING SWCF:
Increased crop yields 32 (84%) 34 (92%)
Reduced loss of soil. tertilizer, and/or organic matter 19 (50%) 35({95%)
Conserves soil moisture, thereby reducing consequences of drought 17 (45%) 37 (100%)
Crops are more ordered in rows, thus are easier to manage 16 (42%) 24 (65%}
It is easier to plant crops and do the weeding 15 (39%) 27 (73%)
Recovers soil fertility 11 (29%) 17 (46%)
Forms terraces 7 (18%) 1(3%)
DISADVANTAGES OF USING SWCF:
Cannot use the crop residues to feed livestock during the dry season 23 (61%) 12 (32%)
Too costly to establish 15 (39%) 26 {70%)
Lose cropping area occupied by the SWCP 3(8%) 4 (11%)
More difficult to plant the crops 0 (0%) 9(24%,)

Table 4. Adopters’ intent to increase the area on their farms under SWCPs,
southern Honduras, 1998

Namasigiie El Triunfo
N=38 N=37
Farmers who have all their cropland under rock walls and/or VGLB 9 (24%) 4 (11%)
Farmers who have only a portion of their cropland protected with SWCP 29 (76%) 33 (89%)
Farmers who plan’to protect more of their cropland with SWCP 22 (58%) 32 (86%)
""What are the obstacles to your expanding your use of SWCPs?"
itis costly ... I don’t have the money 11 (29%) 25 (68%)
I do not have time ... T also work off-farm ... I must provide food for 11 (29%) 16 (43%)
my family
I do not have the materials (rocks or vetiver slips) 9 (24%) 0 (0%)
I need the crop residues to feed my livestock 3 (8%) 1 (3%)
[ am too old to do it myself 2 (5%) 0 (0%
I have not been interested 1(3%) 1 (3%)
I am not sure of land ownership 1(3%) 0 (0%)
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SUMMARY

Based on mterviews with LUPE
collaborators in Namasigiie and El Tnunfo.
perhaps the most convincing endorsement of the
value of rock walls and VGLB to steepland
farmers is their willingness to maintain the
structures and. furthermore. their affirmation that
if they had the choice to re-consider their adoption
decision thev wouid. indeed. make the same
choice agamn. to adopt. Most adopters ntend to
expand the proportion of therr cropland under
SWCPs. another strong indicator that they
consider them worthwhile. The most important
obstacles to adoption were the mitial costs of
installing conservation practices and farmers not
percening a soil crosion problem on their
cropland. The education and aid provided by
LUPE was targeted at helping farmers overcome
these obstacles.

LUPE's experience m Namasigiie and El
Triunfo in the 1990s demonstrates that mulching
1s the least costly to promote and most readily
accepted SWCP offered to steepland farmers in
southem Honduras. For these two localities. on
average 291 hectares per locality were protected
from erosion with mulching. at an average total
cost of US$ 663 per hectare. Promoting VGLB
cost a total of USS 2. 458 per hectare. on average.
and VGLB were installed on 23.8 hectares per
locality. Promoting rock walls cost a total of US$
13.787 per hectare, on average. and rock walls
were installed on 1.3 hectares per locahity
However. Figure 8 - a companson of the average
annual cost of the soil saved from adoption of
these three practices - highlights an imporiant
issue. because the soil saving benefits from rock
walls and VGLB are sustained over time, as the
costs of LUPE programming 1o get them adopted
are averaged over ime, they become comparable
with the average annual costs of promoting
mulch. The cost saving differential associated
with extending mulching as opposed to rock walls
and VGLB is obtained in the first several vears of
the program, after which there is little difference
in the average annual cost of soil saved by
implementing any of the three technologies.
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CONCLUSIONS AND POLICY IMPUCATIONS

Widespread diffusion of the mulching
practice bv LUPE was an effectve extension
strategy tor tao reasons.  First. it was rcadih
adopted by a large number of farmers and their
use of mulch saved a significant quantity of sorl
Second. it 1s the logtcal first step  a consen anon
education process: farmers are most open-mnded
to considening imcstment in more permanent
consenation practices. such as rock walls and
VGLB. after having had a positive expenence
with reducing erosion through the use of mulch
Indeed. mulching 15 the first step i a two-step
conservation technology  adoption-and-diffusion
process necessan in southem Honduras  The
second step. adoption of a 1cchnology such as
rock walls or VGLB, 1s neccssan to tie the soil
onto the hiliside. thereby reducing soil erosion to
a rate that docs not exceed estimates of soil
formation rates

The cost per amount of soil saved
associated with taking the second step of
mstalling rock walls or VGLB s immallv much
greater than convincing farmers to stop burmung
and grazing thewr fields Because of tus. it would
make sense if these more targeted - mcluding
further extension programming. educabion and
technical assistance - to sites where erosion
hazard 15 greatest and/or sites where erosion 1s
known or suspected 1o cause sigmficant
downstream iatensine consenation mvestments
were  damages  Policy makers in the United
States started discussing how 10 target
consenation expenditures 1o reduce the water
quahty damages from cropland crosion m the
1980s (Batic 1984). and similar proposals have
been raised more recentlv within the context of
Latn Amencan soil conservation (Schery 1999)
A ratonale for these targeting decisions will be
provided in the next publicanons in this senes
using 2 Geographic Informanon System (GIS)
analvsis of the factors that determime where
erosion rates are greatest within the watershed
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Back Cover:

Vetiver grass was one of the soil and water conservation technologies introduced into the region by
LUPE. Prior efforts to encourage establishment of rock wall terraces showed that farmers maintamed
and valued the rock wall terraces, but the cffort associated with building the terraces was a substantal
barricr to self-motivated expansion of this technology. Vetiver grass was able to quickly form terraces
upslope of the ridgid buchngrass lines that were planted following the contour of the slope: thereby
enabling the objective of tying the soil onto the hillside without having to mvest in the ngourous labor
necessany to build rock terraces. Both rock or vetiver grass terraces proved to be very effective at
preventing landslides, even dunng the extreme rainfall event (39 inches of rain {991 mm}m three days)
that occurred during Hurricane Mitch.

A



