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LINKAGES BETWEEN INVESTMENT IN EXTENSION SERVICES AND 
FARMERS' ADOPTION OF SOIL CONSERVATION PR4CTICES 

IN SOUTHERN HONDURAS 

Honduras is the most mountahws 
counb). in Central America. Eighty percent of 
Honduras is steeplands (slopes greater than 20%)). 
compared with steeplands comprising 25% of the 
rest of Latin America and the Cartibean In 
Honduras. 73% of staple crops (e~g.. corn. 
sorghum. and beans). 62% of perennial crops 
(e.g.. coffee and citrus), and 40% of cattle are 
produced on cleared steeplands (IICA 1995). 
Cropland area in Honduras increased by 928.000 
hectares from I974 to 1993: for the most p a  this 
increase in cropland was created by clearing 
forested steeplands (SECPLAN 1994). 

Clearing steepland forests for the sake of 
cultivating crops increases the risk of runoff and 
erosion because of the removal of perennial 
species that p r o d e  cover for the soil and have 
well established root systems nhch tie the soil to 
the hillside. thereby increasing these risks. A five 
year study of field-size steepland catchments in 
southern Honduras estimated that tmditional 
slash-and-bum systems hare an average soil loss 
of 92 tons/h~'ctare/year compared to a soil loss of 
less than I ton/hectare/year under a forest fallow 
svstem (lkurow and Smith 1998). 

As topsoil is last via erosion from 
cultivated steeplands. there is a corresponding 
reduction in nutrient and water storage a p a b i l i ~ .  
resulnng in crop yield decline Subsistence 
farmers respond b?- clearing more adjacent 
forests. in order to feed their families. As greater 
proportions of forest are I- vulnerability to 
severe landslides increases during periods of 
inkme rain. In the aftermath of Hunicane Mitch 
in Odober. 1998. the Hcmduran agricumval sector 
experienced losses of $800 million (The 
Economist IU 1998). These agricultural sector 
losses pale in canpanson with the dounstream 
loss of life and the i n h c t u r e  damage resulting 
from the associated -on and flooding 
damage. Total i-dure damages in 

Honduras due to Humcane MR& - OW and 
a b a e  agnculture's 5800 mlllon I- - aerc 
estimated to e \ d  $5 bdl~on expens agree rhar 
an nnportant pnman cause of mesf e\.*ns~re and 
p e n a s l \ C  damages \\as rmPnanagQlYn1 of 
steeplands o\er UIK (IDB 1999) 

Numerous d o w n s t r ~ a m  stakeholdm are 
adtersel? affected b\ m ~ ~ t  of 
steeplands Sedlmenwtlon and asoclated s~hauan 
reduces the useful hfe of dams. -an and 
naugable watemavs. lt also UIC- the 
frequem and w e n 5  of f l d n g  4s a caw m 
pomt. banana plantat~ons m nonhern Honduras 
hale h~stoncall> tnwsted m flood prcuntton 
structures along s~lted n\ers Thew need 10 bulM 
more and larger structures has dramattcalh 
~ n c r d  o\er the past meral dscadcr 

In southern Honduras subnant~al &on 
and evpendltures were requlred to the 
Choluteca Rner m the inunedmte aftermath of 
Humcanc Mltch to wrease the water \olume 
UpaClh of the channel and thereb! luluce rhe 
nsk of the sedunentshohed channel o\erflowng 
~ts banks and w-ash~ng out the bnclgrs and roads 
%a"' 

Habltar for aildltfe and fisheries 
populanons are aherseh affeaed b\ lugh rates of 
sed~mentahon \\iuch ma! hauz S I ~ I ~ I C U U  

emnomc ramfiations for the regm For 
eumple Samaoa al (2000) eauMled tbc 
c o s t s o f d m e n ~ t o t k e s h n r n p l n d u s t n m  
southern Honduas shnmp a the dud brgeg 
forelgncdange eanung ~ndunn for Honduras 
and nd IS ssltuated &real\ h n s m e m  fmn 
culmated steeplands In the (3dmeca RIW 
Basm Water suppl? channels kdq  shnmp 
ponds are oAm muckbed b\ dmmtatlon 
associated with erosion on rmrb\ cultnated 
steeplands The emmated na presnt d u e  of 
sed~ment costs for the southern Hooduras shnmp 
mdustn as a nhole o\er fith \pars IS 

apprournatel? W7 mll~on. asmmg a 100.. 
dscount rate The urreastng mgmde of 



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

Tourism 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). 

When small-scale steepland farmers 
modifv their farming systems to include soil and 
water conservation practices - notably, rock 
terraces. live barriers; andor 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 never get around to making the 
investments 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 organizations) have 
offered farmers financial incentives to participate. 
Given the medium- to long-term economic returns 
associated with investments in SWCPs, however, 
successful difision has proven complex. 
Significant effort and time is required to secure 
adoption. Subsequently, the farmers must 

recognize that it 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 is a key determinant of the success 
of public investments in soil conservation. 

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

The central premise of the research 
reported here is that projects to encourage 
con.servation on steeplands deserve attentionfrom 
policy planners who aim to reduce the risk of 
catastrophic damages and losses like those 
associated with Hurricane Mrtch (on-farm and 
downstream), as well as to sustain environmental 
quality (1. e.. the ecologicalintegrity ofwatersheds 
in Honduras). The main contribution ofthis study 
is an estimate of the per-hectare cost of extens~on 
programming to promote adoprron q f  rhree 
cunseivatron practices (rock terraces. live 
harriers. 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 mid-1980s did 
U.S.-based agronomists, ecologists, and 
economists begin to seriously consider the off- 
farm effeas of erosion in their analysis of the 
benefits and costs of soil conservation programs 
(Crosson 1986). 

Scientists affiliated with the Soil 
Management Collaborative Research Support 
Project (SWCRSP) at Texas A&M U~\,enity 
seized a unique oppomuut). to employ cross- 
disciplinap lllethodologies in studymg steepland 
soil consenation technologies and their adoption. 
What distinguishes this SWCRSP research 
program on steeplands is its commitment to 
conduct joint analysis of physical and 
socioeconomic l~nkages. and to conduct analysis 
at the landscape scale. 

Evaluations of three comervation techaologies 

The starting place for the SMICRSP 
research program was to conduct on-farm 
assessments of how much soil is saved when 
steepland farmers in southem Honduras install 
SWCPs. Thurosv and Snuth (1998) sUmmanzed 
lessons learned from a series of complementary 
studies of alternate soil consenation technologies 
in use on field-size steepland catchments in the 
Namasigue watershed in muthem Honduras. 
Most pertinent to the socioeconomic analysis 
described in this technical bulletin were 
assessments of three SWCPs: mulch. vetiver 
grass live barriers. and rock wdls. 

Mulch 

Thuron and Snuth (1998) estimated so11 
losses on mulch-managed fields with a 60'6 slope 
in southern Honduras at an amage of 39 
tomhanear Thrs compares \wth an awage of 
92 t o w W i ~  sod loss from stoepland on \\luch 
tradmonal slash and bum prmces \\we used 
Farmers who adopt mulchmanagement leabe 
crop resldues and weeds from the preA1ous Season 

on thew cropland as a ground cover No pmg 
or burmng IS allo\\ed The slashed \egetatlon 
prov~des an effectne ground co\er that reduces 

thecnagqofrarnfalIlmpaaaadsurfaccnmJff. 
decreasing the erosion rate The gmmd cowr 
also pments water 10s b\ eMporatraa rcdun 
sol1 temperature. reduos weed gmwth. aad 
Increases soll organlc mamr 

Wule mulchrng reduces sol1 ensma II 
does not pro\i& s a b s f q  eroswn prc&ctm 
under all clrmatc fondrtwns Mulch perfwM 
well m low to axerage precipitatm yeam but 
sloughurgevmtsoccuronmukhedfieldr m hrgh 
precrpttahon >ears. resuhng m mass~\r - 
\la land shdes For the penod 1993-1998. 
appm~unatel? 94'0 of total 9011 losses on 
mulched fields were assocmed with s h g l u q  
aents Clhurm and Snuth 1998) Sku-nhmg 
occurs on mulched fields because theat rs mdung 
to be the sod on steeplands to the hllsda.  
thereb? resuhrng m a land slip w i m  the topsol1 

lxcomes thoroughl\ saturated dunng prokmged 
ram f i a t s  In contrast. rock walls p r o d e  a 
ph\srcal structure or h e  bamm (eg . \m\a 
grass) hale a deep root structure mat helps to be 
the soil to the hrllside thus pmennng the 
landsl~des that contribute to most of the m l  loss 
on steeplands 

W k n  i n t e r p r w  eraston data fiun the 
tropics n a tmportant to anslder the mechods 
used to conduct the rm* Research musr be 
conducted at a field scale to gather mformaaon on 
effectlimess of consen anon opwns at protmng 
a p m t  landsirk Srnce most research done m 
the troptcs has ken  on a anallplot scale (leu 
than 50 m: plots) the resuhs are nd codtune to 
d@-'='mll!3 P m  such as land sllda that 
onl) larger scale research designs are able to 
reliabl? detat Small plus are well auted for 
demmg mternll eros~on. wiuch mulchmg 
effecttiel\ reduces So11 consenawn eaenswn 
programs someumes errorrousli reli on small 
plot research to  pro\^& a rahonale thar muldmg 
or other npn of ground coiers are an s f h i e  
solunon for reducing erosion Such rescuch 
msses an lmponant porn - d pla 
designs are not capable of measurn the 
processes that resuh tn the \as! mpnn of sol1 
loss from steeplands 411oiiing crop r c s k  to 
m n  on the field b? resmcmrg p a n g  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 
into 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. lm. 
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. retaining the soil and slowly 
releasing the water. Steepland farmers who 
installed VGLB have reduced cropland erosion to 
less than one todhdyear. on average (Thurow and 
Smith 1998. Smith 1997). This research is 
corroborated by a host of studies at many 
locations around the world, best referenced by 
consulting the vetiver grass web site 
(http://w.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 wal1.s 

Rock walls are built along the contours of 
a sloping field. The spacing between them is 
determined by the degree of slope (Toness et a1 
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 in 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 is accumulated when 
stopped by the wall, to form a terrace behind it. 
In conjunction with use of rock walls, soil erosion 
is reduced to approximately 0.7 tonhalyear. the 
soil's water holding capacity improves, and crop 
yields 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 in the soil behind the wall 
contributes to a significant improvement in crop 
yields. The contrast exists on any sites with no 
rock walls or even on sites where vetiver grass 
barriers are being used. Many farmers perceive 
this reduction in crop production risk associated 
with drought as just as important. 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 is 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 soil 
savings associated with the three most prevalent 
SWCPs in use in southern Honduras. the 
SMiCRSP research agenda is proceeding with 
policy-oriented socioeconomic studies. The 
context for initiating 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 - namelv. rock walls 
and VGLB - even though a larger number of 
farmers seemed to appreciate that these 



Plate I The first step toward &ewng more sustamable land use was to a~ourage farmers to slop 
burmng thew fields pnor to planbng theu crops The e q a d  sod substanhall\ increased tbe Wrdlhood 
of so11 loss (ave- 92 tons ma/)^) 

actmg to detachand mole the sod. substan~ally reduced the nsk of sod loss (mulched saes auaged 39 
tonskdyear soil loss during a 6 year study penod) 



Plate 3. Terracing fields reduced average soil loss to about 1 tonhalyear. a rate cornpatable with 
sustainable crop production on the field. In addition to preventing soil loss, farmers also very much 
valued the ability of the rock wall terraces to store water and thereby reduce the risk 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 consewation benefits as rock terraces in 
terms of reducing erosion: but were much easier to establish. 



technologies are costeffective. A plausible 
partial explanation is the riskiness of investing in 
these permanent or sani-pemanmt structures. 
since the on-farm payoffs (d or increased 
crop gelds) 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 Humcane Mitch 
- that soil erosion on steeplands has deletenous 
downstream effects. Publicly funded education 
and technical assistant programs. therefore. have 
a crucial mle to play in accelerating the pace of 
the adoption of SWCPs Yet in policy forums. 
both in Honduras and nith donor agencies. it had 
becoll~: increasingl! difficult to justifi spending 
scarce development resourcis on consenaaon 
extension programs solel? to sustain farm 
revenues by maintaining or slightly msmg crop 
vields for production of granos bastcou. 

T\vo linked SM/CRSP socioeconomic 
studies. completed in 1999. wdeavor to influence 
the tone of polic>- dialogue on conservation in 
southern Honduras The first study sought to 
broaden the policy justification for consenation 
on steeplands b! demonstrating the costs of 
sedimentation to one important group of 
downstream stakeholders. i e  shrimp producers 
(Samayoa et al 2000). If accounting for the 
downstream wsts of stepland erosion makes thc 
option of promoting adoption of SWCPs more 
wmpelling. thcn the second sru& - summanzed 
in this technical bulletin - antic~patss a pragmatic 
policx-implementation questton: if poltc? makers 
deem more steepland consewanon to be desirable. 
then what does it cost to implement extension 
programrmng to get consenation praCrses 
installed by steepland farmers? 

Poliq- makers are m m  likel? to be 
allocating public funding to extension 
programming if con\inced that off-site damages 
from sod erosion are important Samaxoa's 
preliminary evidence suppomng this noUon is 
presented in some detail. to set the stage for a 
detailed discussion of the costs of extension 
progranrming to promote adopaon of SWCPs on 
steeplands. 

Tahng account of the o@fonn costs oferosam 

A fundamental h>pothesis bemg 
e m  by SMICRSP researchers a that d*- off- 
f m  effects of sod erosion han culu\a~ed 
steeplands in southern Honduras are imponant .a 
corollar?. is that u n d e m  the mgtcudc of 
these o f f - fm  costs mtght Increase public suppon 
for extension programmug to suppon on-farm 
invesbnenu in SWCP b: small h r s  

S m y o a  (1W) &atled the linkagis m 
southern Honduras bemeen dtsplaccd soil and as 
downsIrwm effeas. such as clogged na\ig&k 
watema:s. i n c r d  drinking nater 
costs. diminished qualip of nlldlife habtlat. and 
i n c r d  risks of flooding A mamtaurd 
assumption 1s that while soil c n a m  han 
cropland is nor the onl: source of sedrmentawn 
problems in southern Honduras. it a an imponant 
cause of muddied wters  donnstream Rather 
than afl~mpting to descnbe pnrisel: ~ h m e  
d lmen t  from st~rplands IS dsposilrd and 
emmate the cost of managtng that pamular 
sdtment. instead Sama!oa u al (2000) m m a t a l  
uhat d o u n s t r m  stakehokrs spend to manage 
sediment - whatever its sourcc - and ho\\ much 
the?- would save tf therc were I s  sediment to 
manage 

.Analysis b? Samayoa d a1 (2000) 
focusxi on the costs of m a n a p g  xdurrnt to d*- 
shnmp idus tn  in southern Honduras. the 
nation's third most important fowtgn evzhmge- 
earner Cun~ntl? . -ng d u w m t  c m i m t e s  
RYO percent of the am of producing shnmp i~ 
large smi-intensive producers (uho are 
responsible for 73% of the shnmp produced in 
Honduras) Honduran shnmp a naded in norM 
markets. accordingl: . this expense sufies 
Honduran producers' compruu\~cncss in 
addtuon to msing the indusqr's costs of 
production. the fuhrre economic and ecdqgd 
viabil* of shnmp farms in southern Hoodwas 
may be c o m p m s e d  if sedunenrawn continua 
at i u  curtem rates. or accelerata Most s h n q  
producers today d q m e  of dredged scdmnm on 
nearby parcels *id, are not bemg used 10 mse 
shnmp 



In some cases, however. environmental 
advocacy groups allege that these practices are 
damaging both the quality and quantity of 
adjacent mangrove ecosystems (Hagler 1998). If 
sediment continues to accumulate at its current 
rate for the next fi@ years, and if public 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 4 1 % in fifty years. 

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

Samayoa's preliminary 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 would be broadened. 
Preliminan; 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 
tune. 

A.sse.s.sing policy options 
/i,r promoting steepland conservutzon 

Convincing evidence about the 
effectiveness of mulch, VGLB. and rock walls in 
curtailing erosion 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 actlon: what is the cost of education and 
technical assistance programs to gct SWCPs 
adopted'? 

The main research findings summarized 
in the remaining pages of this technical bulletin 
arc (1) estimates of the costs of education and 
technical assistance programs to promote the 
adoption of mulch. VGLB. and rock walls among 
steepland farmers in southern Honduras. and (2) 
descriptive analysis of cv~dence from mterviews 
with 163 farmers in 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 turn. following a 
description of the study sitc. the consenatlon 
extension programs in place there. and the data on 
the costs of extension programming which were 
analyzed for this study. 

STUDY SITE AND DATA 

Est~mates of the costs of delivering 
education and technical assistance on SWCP for 
steeplands were calculated for two adjaccnt 
locallties in the Namasigue watershed. The Los 
Espabcles research plot. the site where the serles 
of studies summarized in Thurow and Smith 
(1998) were conducted. is located in this 
subwatershed. 

Characteristics of the Namasigiie watershed 

Thc Namasigue watershed is located I S  
kilometers southeast of Choluteca Cih in the 



Depamnent of Choluteca. southern Honduras 
(Figure I). The Namasigiie watershed is pan of 
the Sarnpile River basin that dram to the Gulf of 
Fonseca. From 1990 until 1998. steepland 
farmers in 24 c o m m d e s  in the watershed had 
access to education and techcal ass~stance on 
conservation. as administered through the Land 
Use and Produnivir) Enhancement project 
(LL'PE) ho_mamrmne - was coorh ted  through 
two offices located in the to\\m of Namasigiie 
and El Triunfo The operat~onal effectiveness of 
exmion programming in the physically similar 
localities of Namastgiie and El Triunfo are 
compared and contrasted in the study 

PrecipiIa~on in the stud? area folloms a 
bimodal pattern. with the first rainy season 

beguumg m earl\ Ma? and e d n g  tn mi-Juh 
The second mn) season begm m late Juh and 
BWls m earl\ No\ember . \ \ . w e  annual mnfall 
m the Samptle Rner basm ranges fran 1.8U1 mm 
m areas ulth the l o n ~ n  eimauon (f 8 m) to 2 ')(M 

mm m its lugha reaches of h e  basm ( I W? m 
elmanon) Snuth (1997) obsened thar dun% 
1993 to 1995 apprournatel? 95.0 of the d i l l  
occurred as norms of more &an 12 5 mm or 
r.unhllewntsgreater&anJmmm l5mmutes. 
oems ciasnfied as erosne b\ \Vtsehmeter and 
Snutb's (1978) c m n a  The annual ramfall 
dunq the same penod fo l lmd  a b d  paum 
and ranged from 1 -ti9 mm to 2 795 mm 
.&\ewe monthl\ temperatures tn the Choluteca 
-on range h 27 7 T  to 30'C 

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



Extension pragramming an soil conservation 

The SMICRSP scientists collaborated 
with extension agents and administrators affiliated 
with thc Land Use and Productivity Enhancement 
(LUPE) project in carrying out. first, field 
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 increase the socioeconomic 
well-being of 25.000 steepland families in 
southern and central Honduras: primarily through 
the transfer of SWCPs to improve agricultural 
productivity on steeplands. LUPE was one of the 
largest extension programs in Latin America. 

A hriefhistoiy of NRM' and LUPE 

LUPE was a continuation of the Natural 
Resource Management Project (NRMP); 1980 to 
1989. also a collaborative initiatit~e between the 
Honduran Ministy of Natural Resources and 
USAID. NRMP had emphasized the use of 
incentives (in particular. food for uork) 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 were well-built but 
poorly maintained in the years immediately after 
they were installed. A decade later, however. 
follow-up interviews (Santos 1999) indicated that 
ma? NRMP collahorators eventually 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 delivery of education and 
technical assistance. Farmers who worked with 
LUPE adopted conservation technologies after 
becoming convinced that they were worth the 
investment. rather than being motivated primarily 
by payments for conservation practices installed. 
Second. the new primary agents were tramed 
farmers who were back-stopped by technical 
experts. Finally. the extent and the intensity of 
programming was increased. 

LUPE's goals and accomplishments 
regarding conservation differed from NRMP's. 
Whercas NRMP emphasized getting rock walls 
built. thc major success claimed by LUPE was to 
convince large numbers of farmers to cease 
burning and begin using mulch. LUPE agents 
considered adoption of mulch the first step in a 
two-stage conservation education process: in 
principle. after adopting mulch and seeing 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 years. the primary contacts 
with farmers were still made by professional 
(university-trained) extension agents who had 
worked with NRMP. Since these extension agents 
were accustomed to offering incentives for 
participation. they resisted switching to an 
education-based methodology 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 installing 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 destroyed by inexperienced drivers) In 
1992. evaluators deemed LUPE a failure and 
USAID nrarl! terminated the project prematurely 

In lieu of closmg the project. in late 1992 
and m I993 LUPE underwent systemic changes. 
The administration was carefully reviewed and 
reorganized K q  personnel. including the 
director. were replaced all actibities were 
reviewed. and there was close oversight by 
USAID. .MI nmv and old personnel were required 
to complete a training program to learn the 
teach~ng-and-\isit extension methodolog? The 
new training-and-visit strateg?. becane fully 
operational in 1993 or 1994. dependmg on the 
localit?. and its staffing. Roles and responsibilities 
of the personnel were redefined. and vehicle use 
and maintenance \\-as regdated and strictly 
enforced. Many of the appropriate policies had 
existed prior to 19%. but enforcement and 
oversight \\as strengthened 

Another result of the revie\\ team's 
feedback \\as that LUPE was encouraged to tr) to 
document impact. For example. NRMP. like most 
extension programs worl&\ide. \\as accustomed 
to reporting activih instead of lmpact (e-g.. 
number of kilometers of rock walls built). The 
response of some of the project reviewers to this 
hpe of data can be paraphrased as "so what"" and 
"who cares?" This review input prolided the 
opening for the Shl/CRSP to become involved 
'uith LUPE: the SMICRSP provided the funds and 
technical expertise for long-term research 
necessq- to document impacts of the programs. 
and LUPE provided the logistic collaboration for 
the SM/CRSP to tie into. Neither SM/CRSP nor 
LLrPE would have b u n  able to accomplish the~r 
object~ves alone In summan. as a result of 
numerous s~multaneous strategic changes. 
LUPE's effecti\~eness i n c r d .  From 1994 to 
1998. LLTE was considered onz of the most 
successful conservation extension projects funded 
bv USAID \\orl&\ide. 

LUPE records \%me the p r i m w  data 
source used to estunate the extension costs 

-1ated wth  con\mcmng seepland farmers m 
southern Honduras to Install and m n m n  
umsenatlon practices Because of mqor 
dlfferenccs in approach beh\oen KRUP and 
LUPE and the lack of anstam m data 
collzcnon o\er time comp~latlon of an 18-\ear 
data ser~es \\as deemed unpr;tblcal . .  
pubIlcl\-funded consenanon p q e a s  hownsr 
LL'PE's record-keep~n_p \\as unusualh thorough 
In particular for the pencd 1991 to 1W8 

To support locall\-bassd ntcnsm 
programmmg from an a\erage of 37 o h  (46 a~ 
~ t s  p k )  spread across central and southern 
Honduras the central~ud orgaruratlonal structure 
of LliPE \\as dnldrd lnto a tecluucal wtm 
(oriented to field \\orb) and an admuustractw 
sectson In 19W there \\ere thrce gecgraphrc 
reglons In the techmcal sect~on Three \\ere 
merged Into m o  in I 993 Each g e o g a p h ~  q m  
had Independent authonn Each geogmph~c 
reg~on \\as dl\ ~ded Into se\eral areas of mfl- 
~ 7 t h  four to file local offices 

The admmlstratne sectton was 
centralized and pro\ldd sen- to all local 
offices Gnen th~s  strumre. In ode7 to 
d ~ s a g g q a t e  co& II \ \odd ha\e beat opttmal to 
ha\e data \\h~ch rdenufied the share of nmc or 
costs for project le\el depanmcnts ( e g  the car 
r q u r  shop) to correspond nith d \ i d u a l  local 
offices (I e .  Namas~giie and El Tnunfo) 
Unfottunatel\. no such data \\me colleaed b\ 
LCPE .Accordmgl~. a\eragc farts (the \car s 
expenses m a parttcular -on d n d d  b\ the 
number of offices In +ranon) WXK rqmrted 
rather than an actual cost per mclnidual local 
office 

The~~monlmponantdaIasounrson 
a local office s badground and performanx \\ere 
the trimester repon form s d  to tk LL'PE 
mon~tomg -t b\ the local en- 
offices and the narrame repons ~ m e d  in b\ he 
head of each local office to the central~raf 
admmlstran\e secr~on The n a m m e  r+pons 
pro\ided part~cular and q u a l ~ w \ o  tnfommmn 
conmntng actnlnes in ~mlnidual k d  o k  
The mmester reports cons~stenth rcponed h e  
data required for thls stud! fran 199; to 1997 



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

Indicators  used  t o  measure  
accomplishment were clear, specific, and 
consistent. From 1990 to 1992. however, some 
local offices submitted reports every six months, 
others even; 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 information. 
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 multiple 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 fomaily 
documented in LUPE reports (Santos 1999). A 
panel discussion was held with those who had 
worked in the Namasigue 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 

I I I I I I 

SUBTOTAL 70' o 70% 8O0o 93"o 93"+ 93*0 93Oo 91'0 

SUBTOTAL 2O0,0 1 
I d  

TIME SPENT on ag activities 
(as a percentage of total time) 

Rock ualls 39% 39% 1 X"% 

Other ag. practices 4x40 48% 248.0 
(includinn mulch) 

TOTAL 91'0 9Ino 45Oo hO"o 56'0 56O0 

* PEC = Productores Enlace Colaboradores, i.e, farmers trained and working as local extension agents 



Subsequently, indilldual inteniews were 
conducted with sixteen LUPE mployees. 
includmg Operations Dirstor. Finance Director. 
Head of the monitoring unit. field exmion 
agents. and admuustrative assistants. In 
individual inten?ew. interpretation of LUPE 
report forms. interpretation of financial 
information. and subtleties of extension 
methodolw were discussed. 

LUPE total e x p d m m  for the period 
1990-1997 totaled almost USS13 million. For a 
detailed description of annual operating 
expenditures in nineteen categories. see Santos 
(1999. p 37). The average cost of operating a 
local LUPE office for this period was US6 
615.670: for a demled breakdown of these 
average cost figures. see Santas ( 1999. p. 40). 

To estimate adoption rates, m o  sIatistitics 

were crueial from trimester reports at the 
begimung of 1993: the cumulative number of 
fanners receiving assistance and adopting new 
technologies and the area under SWCPs. These 
cumulative total statistics reflected only the 
accomplishments mat cwld be atbibuted to LUPE 
and that could be verified in the field. Though 
adopt1011 data were collected and reported for 
each year from 1990 through 1997. the annual 
estimates for 1990. 1991. and 1992 were not 
reliable For purposes of this stud\. the arithmetic 
mean of the cumulative total reported in 1993 w3s 

used to represent accomplishments for the \ears 
1990. 199 1. and 1992 

Inremews with steeplm@rmers regardrng thew 
prcephorn of  LUPE s externton programs 

To learn more about steepland farmers' 
responsiveness to  LUPE's extension 
prOgramrmng. in July. 1998. 163 farmers in the 
Namasigiie watershed were interviewed 
Intervieus with 160 farmers had been planned, 
stratified two ways half were from the localit). of 
Namasiee and half from the locality of El 
Triunfo, and half had used W C P s  for a! least 
three lars and half were nonadopten. The 
SWCPs used b>- adopters were rock walls or 
VGLB or both. All farmers inteniewed had been 
visited by a PEC (Productor Enlace Colaborador 
- farmers trained by LUPE to aid the local 

extension effort) pre\lousl?. thus all had 
considered whether or not to adopt SWCPs Onh 
farmers who had used a SSWCP for over drree 
)ears were mtentaed because m general it IS 

tuo to three \ears after d l m g  chan when 
farmers report that the\ full! apprectare the 
benetits from SWCPs laenisur  w d ~  163 
farmers were actualh conducted. but ten \\ere 
discarded because of c o n ~ c t o n  rsspoms or 
because h operated farms substantlafh larger 
than normal LUTE standards (nrggemng farmers 
wealthier than the norm) The final sample 
anal\zed MS IS?. representang 77 farmers fmn 
El Tnunfo and 76 farmers from Namasigue 

1ntenlev.s wvre conhKced as a 
conkersatlon ratha than as a quesnon-and-answer 
sessron. in order to e11c11 candd op- T ~ L S  
permlned the f-r to sxplam in  IS own 
ha evpznence with so11 consenahon on h s  h. 
and h ~ s  unpms~ons of LUPE programnung r -  
than the farmer pro\ ~dtng the respaw utuch he 
thought the tnteni \er  w a s  s&mg h m s  
\\em often length?. sometunes onh four famm 
\\we intenio\ed m a da\ of worC. Four 
~ m e n ~ m e r s  \%ere needed to fonhra the sun= 
\\dun the month of Juh 1998 LCPE s PEC 
fanner agents recoMnended v;tuch famm ma 
the cntena for mclus~on in the research propa 
and gu~ded the mtsniewrs to the prospecme 
inten lmees' farms 

RESULTS OF LUPE'S SOIL CONSERI'AT~#~ 

EXTENSION PROGRAMS 

The thrae con+matm b % o k g ~ ~  
\\tuch LUPE promoted were mulchmg \etlrrr 
grass Itw bamers (VGLB). and mck walls LUPE 
had h r  successes m pmmdmg VGLB 
and rock walls with farmen w i ~ ~  had aln;lm 
ma& the tansibon to muldung. for ntrm VGLB 
and mck ualls were the second step m thar 
adopbon process For the local o f k s  opaated m 
the localms of Namas~gue and El Tnunfo. the 
average area under these three SWCPs was 
esbmated The akerage area under SWCPs as a 
result of LUPE eaenslon efforts m 1997 was 
326 5 hailocaiin The use of mulch m\er 
accounted for most of the pmcctcd cmplaad (29 1 
haflocalrty) and smaller areas wat prcuccld u h  



rock-walls (1.3 hdocality) 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 Namasigiie 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 ofextension agents 

The LUPE office in El Triunfo had more 
manpower to provide extension services than did 
the Namasigue office. The team of professional 
extension agents in El Triunfo was fully staffed, 
in 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 higher in El Triunfo 
than in Namasigue. 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. 

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

Availability of vehrcles 

The Namasigiie office stmggled 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 reliable 
transportation hindered the operational efficacy of 
all Namasigiie's field-related activities, in 
t articular during the critical transition years of 

1994 and 1996. This had a direct effect on the 
supervision and monitoring activities, training. 
and the produ&on and distribution of vetiver 
grass planting material. The vehicle assigned to 
the agency of El Triunfo was broken only once. 
during half of 1994. 

Numher uf farmers receiving assistance 

In the two localities in the Namasigue 
subwatershed, 743 farmers received LUPE 
assistance with the adoption of SWCPs. The El 
Triunfo office had more personnel and more 
reliable vehicles than did Namasigue: 
accordingly, LUPE in El Triunfo assisted more 
farmers than did Namasigue. In El Triunfo. 460 
farmers worked with LUPE. 42% of the 
prospective population. In Namasigue. 283 
farmers worked with LUPE. 32.5% of the 
prospective population. Figure 2 shows that the 
number of newly enrolled farmers each year. 1993 
through 1997, was lower in Namasigue 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 
Namasigiie and El Tnunfo. 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 activities in Namasigue 
was consistently lower than in El Triunfo For 
LLIPE as a whole. 40 was the average number of 
farmers whom one extension agent could 
effectively assist. Staff numbers were not only 
consistently higher in El Triunfo. but also 
increased at a faster pace than in Namasigue. 
More personnel allowed the local office in El 
Triunfo to work with more new farmers. while 
continuing to follow up with existing clientele. 

Area on whrch mulch system was adopted 

LUPE considered a fanner to have 
adopted a mulch system if two conditions were 
satisfied: first, if burning was eliminated and. 



Figure 2. Newly enrolled f a w m  in LUPE soil and water conservation activities io X- 
and El Triunfo, southern Honduras 

Figure 3. Totrl number of farmers assisted by LUPE with adoptioo of soil and water 
conservatioa practica in the Namasigue and El Triunfo I d  otlices. southern Booduns 

Y e a  



Figure 4. Total hectares protected with mulch cover by farmers assisted by LUPE 
in Namasigiie and El Triunfo, southern Honduras 

also; if crop residues were left on the field (i.e., no 
harvesting of crop residue, including no grazing 
by livestock). 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 
grouTh in adoption of mulch. Adoption levels in 
El Tnunfo. however, were consistently higher 
than in 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. 
ln Namasigue 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 in Namasigiie and 10.0 ha in El Triunfo. 
VGLB were implemented at a more rapid rate 
than were rock walls (Figure 5 and Figure 6).  

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 southem Honduras. 
switching from traditional slash-and-hum farming 
system to mulch practices required little economic 
commitment as compared with installing either 
rock walls or VGLB. Observed farmer 
participation in LUPE programming follows 
patterns consistent with Rogers' (1983) general 
observation that people are reluctant to adopt 
innovations if their investments cannot be 
reversed in the future with only minor losses. 

A related issue is that technology 
difhsion is most rapid on technologies which are 
easy to tw. 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 



Eire 5. Total farmland protected by vetiver grass live barriers by farmm receiving LUPE 
assistance in Namasigue and El Triunfo, southern Honduras 
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Figure 6. Total farmland protected by rock walk by farmers receiving LUPE r s s i s t . m c e  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 d 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 in 1993). 



Plate 7. A landscape vim of the phemmamn discussed in Plate 5 and 6. This a a 1993 pbdo of a rodc 
terraced landscape established in 1985. 

Plate 8. A landscape slew of the same hillside in 1999 (the roofs of lhe houras are visiMe bt m d y  
hidden b!- trees - orient your Mew by the hills oo the skyline). Tbis rhiA in land use asociad arib 
terraces was a phenomenon driven by mdividual farmer decisions: this step in the evolutiaa of tnracod 
field use mas not directly associated vntb a LUPE eaension objectwe Thus. after about 40 )ears dus 
hillside has returned to forest wver (albeit fruit eees instead of oatlve forest). Tree cover affordr tk 
best protedioo of the steepland watershed. 



nominal cost. If perfomance 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 
Namasigue and El Triunfo. Moreover, mulch has 
significantly better triability mulch than either 
VGLB or rock walls. Triability is an important 
component of LUPE's framing of their 
technolo~es as part of a two-stage education 
process. first mulch and then VGLB or rock walls. 

Difi.sron of VGLB 

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

Prior to 1993. the only locally-available 
grasses were King grass (Pennrsehrm purpureum 
x Pennrsetum iyphoides) or elephant grass 
(Pennisetum purpureum) which most farmers 
considered to be too competitive with their crops 
for water and nutrients and too invasive (requiring 
intensive control) to use as live barriers. The 
limiting factor in 1993 and 1994 for LUPE's 
promotion of VGLB was availability of planting 
materials: only after two years ( i e .  1995 or 1996) 
could vetiver slips from VGLB planted in 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 in 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 

vetiver plants. Distribution, however. was limited 
in Namasigue because they had no working 
vehicle for 83% of the time during the period 
1993 - 1995. Because the Namasigue 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 years. 

Dryfision of rock  wall^ 

The number of hectares enrolled in rock 
walls were cons~stently higher in Namasigie than 
in El Triunfo, a reversal of patterns observed for 
mulch and VGLB. Higher adoption levels in 
Namasigiie may be partially explained because 
less effort was being expended to disseminate 
VGLB than in El Triunfo. since Namasigue 
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 
Namasigiie subwatershed - was that the extension 
agent in the local office in Namasigiie had several 
years of experience with farmers who had 
successfullv adopted rock walls and harbored a 
strong bias in favor of them. Rock wall adoption 
rates were consistently high in Namasigue until 
1995. when this experienced extension agent was 
moved to another local office. When a new agent 
arrived in Namasigiie, adoption rates for rock 
walls plateaued. Rogers (1995) corroborated thc 
general observation that an experienced extcnsion 
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 
administrative support division, were estimated at 
US$ 12.969.513 for the nine-year period, from 
1989 through 1997. This estimate includes 
salaries and labor for extension agents. 



administrators, and PEC farmer agents: pensions. 
insurance. and accident compenution: rental of 
facilltlrs. \ehiclc maintenance and he].  technlul 
m m g  and perdems The capital costs of 
purchasing vehicles 1s not included in this total 
cost figure. For a detailed description and 
breakdonn of these costs. please refer to Santos 
(1999). 

For the penod 1990 to 1997. the average 
cost of operating each local office \\as L:SS 
615.670 Dnlding t h~s  figure to match the ume 
allocat~on of LUPE local office personnel (as 
described an Table 1). the share of th~s  cost 
attributable to the transfer of agncultural practices 
nas CSS 229.963~ (The definition of 
"agncultud practices" includes mulch as well as 
orher product~vity-onented a g n c u h d  pracuces 
adopted simultaneously ) The average cost per 
local office of uansfemng rock \\ails for the 
period 1990-1997 \\as USS155.553. The average 
cost per local office of transferring VGLB for the 
period 1990-1997 \\as USS 13.787). 

For the hvo local offices in Namaslgiie 
and El Tnunfo for the period 1990-1997. the 
average per-hectare cost of LUPE's programming 
to promote the adoption of mulch was US6 
66341a. On average it cost US$ 2.458.ha to 
transfer the VGLB technology to steepland 
farmers The alerage per-hectare cost of 
transferring rock wall trchnologies was LISS 
l3.787ha. Figure 7 depicts how the annual costs 
of technolog transfer decline over time for thtw: 
three conservation practices. The marginal 
reduction in costs o\er time is most dramatic for 
the technologes wh~ch are most expenslvs to 
transfer. rock walls and VGLB~ 

C o s ~ s  OF LUPE IN SOIL SAVED 

The largest marginal reduction in Sai loss 
occurs w h e n  a fanner inmaliy adopts mulching~ 
Thuro\\ and Smith (1998) documented that 
traditional slash and bum pracflces a\e& 92 
tonsb.iyr sod loss and mulch-nunaged fields 
a\eraged 39 tocluhail-r soil loss. thereby resulung 
m a 53 t o n i w s  reduction in soil loss \\hen 
mulching  as adopted. The substantial extra 

effon and cost requlred to encourage adopbon of 
rock \\ails or \%LB after mulchlng has alrrd! 
bun adopted results in an ~ncrrmentall> mulkr 
decrease (I e . a reducnon of an addmaul 78 
tonsim!~ soil loss) Flgure 8 shows the a\~xagc 
costs of so11 saved. annbutable to Ll-PE 
progmnmng. on an annual bas~s 

The inltial costs of t r a n s f v  VGLB 
and rock \\ails technol31.s to f m n .  In thc tint 
!cars of prqranun~ng. \&ere substanoal .Ukr tht 

LCPE prwram \\as \\ell establ~shsd. howncr - 
b> thc m~d-1 Q9os - thc cost per ton of so11 s a d  
\\as simtlar for the threc pracrices This 
corroboratr~ thc nwon that progammm - to 
promote these technologes a tndred framd 
appropnatcl!, as a two-stage crducanmal p rows  
(mulch. thcn VGLB or rock \\allst \tow 
~mponantly. a\erage annual uats of -1 
sa\ings take Into account the fact that mon of tht 
benefits assoc~atd wth adopuon of muk& 
accrue soon after the? are adopted In contrast. 
thr per-hectare benefits assocwtd urth adoptlrm 
of VGLB and rock \\ails are susrarned o\cr tlm 

Becausc thc in~tlal costs of working \ \~th  a Fanner 
to establish VGLB and rock \mils are relamel? 
htgh. the average annual costs of e\tens~on 
prqrammtng to suppon adoptton of VGLB and 
rock \\ails plateau tn the third \ear after ths\ arc 
adopt&. and arc lo\\ thereafter 

In summar. l a ~ e  numbcrs h x s  In 
Ir;-~gur and El Tnunfo dun- the I W!s \\ere 
responslvs to efforts b! LC'PE to pmmote mulch 
The mlnonc of f'rs \\ho also adopted YGLB 
and rock \\dls. how\cr. achieved so11 $a\- at 
per-ton costs qulte slmllar to the cons to LKPE of 
promoting mulch Costs and *fits a d  uYls- 
offs assoclatcd wth estenslon p rogammq lo 
promote h e  three SWCPs \\ill be m s c u s s  m 
fonnulanq poky  lmpllcar~ons from thrs hwf?hwf? m 
the final section of thls publlcauon To rr the 
stag for t h~s  interpretacne d~scuu~on.  morc 
detatled anal!~ls of \\he&r and \\ha, steepland 
h r s  tn southern Honduras \\ere responsne to 
LLZPE's rducational mrssages a prcscnted m thr 
f o l l o ~ ~ n g  w o n  Dam from mtm-s ullh 
farmers m \ m c l g u c  and El Tnunfo are 
s u m m a n d  and d~scusscd 



Figure 7. Average annual cost of a LUPE local office to work with new farmers adopting 
SWCPs in Namasigiie and El Triunfo, southern Honduras 

1990 1991 1992 1993 1994 1995 1996 1997 

Year 

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 

1990 1991 1992 1993 1994 1995 1996 1997 

Year 



figure 9. Percentage of farmers not burning tbeir cropland in Namasigut and U Trimdo, 1%7 to 
1997, grouped by adoption and nobadoption of rock walk (RW) or vctiver grass live b.rricrs (LB) 

1961 1970 1973 1976 1979 19BZ 1985 1988 1991 1594 $59' 

Year 

FARMERS' DECISIONS WAETHER OR NOT 
T o  AWFT CONSERVATION P R A ~ C C S  

Characteristics of the farmers interviewed 

Inteniew data collected in July. 1998 for 
I53 fanners in the Namasigiie watershed were 
analyzed. Snmty-seven of the respondents 
worked wvith LWE's El Triunfo offife and 76 
worked w n h  the local office in Namasigiie. The 
average farmer intenlaved \\as 47 years old. 
Average fann size \\as 4.6 hectares. Seventy-four 
p e r m  of the farmers inten.ie\wd expressed the 
belief that have an erosion problem on their 
farm. 

Shihrft.fiom slash and bum ro mulch mmylgement 

Onl) me of the 153 farmerr i n t e n d  
d uses fire to prepare hs fie& for pbmg On 
average, the farmers unen~ened had hmal for 
nme >ears without burnmg thew fields F v  9 
show the perceotage of farmers a& bad ceased 
toburnforttrpenod 1%7to 1997. mNamaslgw 
and El Tnunfo Before 1982. 90.i- of ~ K S  

fanners used slash-and-bum fammg tcdnuques 
By 1990. chose b u m  had mopped fa JOo* 
Vutuall> all burmng had ceased b\ 1994 nus 
u p n k m g  m the adopt~on of mulch ma~ganw 

(I e . eltMMtron of burmng) correspoods \\nh the 
earl\ annlt ta  of the URDP and LLTE p m  
tn the regton The r w h s  should mn be 
~nterpolated to NQ~H that slash-and-burn 



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 
influenced by LUPE programming and those 
without active conservation extension initiatives. 

Technology choice o f  VGLB & rock wall adopterv 

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 
Namasigue and 23 in El Triunfo). Tl~irty adopters 
had installed rock walls only (17 in Namasigue. 
13 in El Triunfo). Six adopters in Namasigue and 
one in El Triunfo a-ere using VGLB 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 Namasigue 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 makc sure that they 
selected farmers who had adopted a SWCP before 
1995. they inadvertently over-sampled early 
adopters. which meant mainly those who had 
installed rock walls. The farmers interviewed had 
been using SWCPs for an average of seven years 
in Namasigiie and six years in El Triunfo. 

Perceptions qf crop yield drfferences between 
conservation treatments 

Adopters reported an average 70% 
increase in their crop yields after installing rock 

walls andor VGLB, comparing 1998 yields with 
yields six to ten years earlier. Non-adopters in 
Namasiguc reported production declining by 12%. 
on average. comparing current yields with yields 
from six to ten years before; non-adopters in El 
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 in Namasigue only 55% use it. 

Motivators and obstacles to adoption 

Statistical analysis was conducted to 
identify factors which made a difference m thls 
group of farmers' decisions about whether to 
adopt rock walls and/or VGLB In fitting a loglt 
modcl to predict adoption. five explanaton 
variables were used: the farmer's locality (i c.. 
Namas~guc or El Triunfo. age. farm size. hou 
much the farmer believes erosion is likely to be 
reduced if a SWCP is installed. and whether the 
farmer perceives an erosion problem on his oun 
cropland. The hvo explanaton. variables which 
were statistically important were perception of an 
erosion problem and the expected improvement in 
crop yields associated with adoption. Thc logit 
model predicted that for the average participant in 
thls research proJect - a 46-year-old farmer whose 
farm is 4.6 hectares - the likelihood of adoption 
increases by 0.94% for e v e e  kilogram increase in 
production expected in con~unction with adoption 
An average respondent is 95% more likely to 
adopt if he perceives an erosion problem on h ~ s  
oun cropland than if not. 

In an open-ended discussion format. 
adopters were asked to identify the factors whlch 
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 Namasigue respondents and all of the El 
Triunfo respondents (eg.  "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 



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

Rcqowhg to a similar openended 
question. non-adopters named diverse obstacles to 
adoption, listed in Table 2. The percentages do 
notrumto 100%becauseeachrespondentwas 
encouraged to offer multiple explanations for non- 
adoption. Mosi prevalent responses were the cnst 
of installation. labor fonstramts. the need for crop 
residues for livestock. and lack of technical 
assistance or materials. Drawing on their 
experience mith rock walls andlor VGLB, 
adopters were asked to describe their experience 
in adopbng and workmg with SWCPs. Eaeh 
respondent listed multiple advantages and 
disadvantages associated with adoption as listed 
in Table 3. The most commonly cited 
disadvantages were the expense of initial 
installation and the loss of crop residua used as 
livestock fodder d u ~ g  the dry season. 

The farmers t a t en lewd  Here 
unarumousl? postme m tbe~r response to 
questtons about whaher rock walls d o r  VGLB 
are ~0I'th d l r n g  and \itwtha tlq are w d  
mamhmng Asked "m that \ar ha\% mdled  
SWCPs on your fann. ~f >ou had 11 to Q agan 
u d d  ~ou"" all 65 respondents sad d m  mould 
Furthennore. 63 of the 65 respondents expressed 
(belr mtenflon to contmue nmamnq h r  
SWCPs Onl? two e w  respadaas were 
concerned that tlq w m  too old to marmam 
ewstlng consenanon strudurs Tabk 4 
summarizes farmers' lntentlons amcemmg 
eupandmg the area on the~r farms udez SWCP 
E~ghteen p e r m  of adopten haw all chew 
cropland under rock d l s  andlor VGLB. anocher 
72% Intend to d l  more SWCPs 

Tabk 2. Obst.cks to adoption of soil md water coorrwation practices, as described by nom-dopaar. 
southern Honduras, 1998 

N.nusle* 
04-38) 

- ~~~ 

L o u  ui income from rating thc M 
for crop d u e s  dunng thc d? szawn 

WorkolCim.cpnnotbucsanamctouur(allhm 
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L a s e d  crop yelds 

Table 3. Adopters' perceptions of the advantages and disadvantages associated with the use of rock 
walls andlor VGLB, southern Honduras, 1998 

I Reduced loss atsorl. fefilizer. and!or organic malter I I9  (50%) 

ADVANTAGES OF USING SWCP: 

I Recovers soil fertility 1 11 (29%) 1 17 (46%) 1 

Namasigile 
N=38 

Conserves sail moisture, thereby reducing consequences of drought 

Crops are more ordered in rows, thus are easier to manage 

It is easier to plant crops and do the weeding 

El Triunfo 
N-37 

- 

17 (45%) 

16 (42%) 

I5 (39%) 

Forms terraces 

I Lose cropping area occupied by the SWCP 3 (8%) 

37 (lOOOa) 

24 (6%) 

27 (73%) 

Cannot use the crop residues to feed livestock during the dry season 

I More difficult to olant the croos 11 0 (0%) 

DISADVANTAGES OF USING SWCP: 

7 (1 8%) 1(3%) 

23 (61%) 

I Farmers who have all their cropland under rock walls andlor VGLB 1 9 (24%) 1 4(11%) I 

12 (3240) 

Too costly to establish 

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

I Farmers who have only a portton of their cropland protected with SWCP 1 29 (76%) 1 33 (89%) 1 

15 (39%) 1 26(70%) 

Namasigile 
N=38 

El Tnunfo 
N=37 

... I dso work off-farm ... I must provide fwd for I 11 (29%) I 16 (43%) 
my family I 

Farmers who plait0 protect mare of their cropland with SWCP 

"What am the obstacles to your expanding your use of SWCPs?" 

It is cnstly ... I don't have the money 

I have not been interested I 1 (3%) I 1(3%) 1 

22 (58%) 

11 (29%) 

I do not have the materials (rocks or vetiver slips) 

I need the crop residues to feed my livestock 

I am too old to do it myself 

32 (86%) 

25 (68%) 

9 (24%) 

3 (8%) 

2 (5%) 

I am not sure of land ownership 

0 (0%) 

1 (3%) 

0 (0%) 

I (3%) 0 (0%) 



Based on interviews nith LUPE 
collaborators in Namasigue and El Triunfo. 
perhaps the most convincing endorsement of the 
value of rock ualls and VGLB to steepland 
Farmers is their \\illingness to maintan the 
structures and. furthermore. their affirmation h i t  
if the had the choice to reconsider their adoption 
decision the! would. i n d d .  malie the same 
choice again. to adopt Most adopters mend to 
expand the proportion of their cropland under 
SWCPs. another strong indicator that they 
consider them worthwhile The most important 
obstacles to adoption were the i ~ t i a l  costs of 
installing consenatron practices and farmers not 
perceiving a soil eroslon problem on their 
cropland The education and aid provided b! 
LCPE \\as targeted at helping farmers overcome 
these obstacles. 

LUPE's experience in Namasigiie and El 
Triunfo in the 1990s demonstrates that mulching 
is the least costly to promote and most readily 
accepted SWCP offered to steepland farmers in 
southern Honduras For these hvo localities. on 
axerage 29 1 hectares per localit) were protected 
from erosion with mulching. at an average total 
cost of US6 663 per hectare Promoting VGLB 
cost a tofal of US$ 2.458 per hectare. on average. 
and VGLB were installed on 23.8 kctares per 
locality Promoting rock walls cost a total of US$ 
13.787 per hectare. on average. and rock \ \ d k  
were installed on 1.3 heaares per locality 
However. Figure 8 - a cornpanson of the average 
annual cost of the soil s a d  From adoptlon of 
these three practices - highlights an important 
issue: because the soil saving benefits from rock 
walls and VGLB are nrsrained over *. as the 
costs of LUPE programming to get them adopted 
are averaged over time. they become comparable 
with the average annual costs of promoting 
mulch. The cost saving chfferential associated 
with extending mulching as opposed to rock \\ails 
and VGLB is obtained in the first several years of 
the program. after which there is little difference 
in the average annual cost of soil saved by 
implemenling any of the three technologies. 

Widespread d~ffusion of the mulching 
practrce b\ LCPE \\as an effecme eltensnn 
strateg for h\o  re;lSON F I ~  it \\as rwdll\ 
adopted b\ a large number of farmers and dutr 
use of mulch s a d  a significant quannn of sod 
S a d  11 1s the logical fin1 nep in a omsenston 
educat~on process farmen are mos~ open-mudsd 
to consldenng in\estment in more pemunent 
conscnauon practlus such as rock. H ~ I S  and 
VGLB after ha\mg had a posme e\p- 
wth reduclng eroslon through the use of mulch 
Indeed mulch in^ is IIIC fim nq in a n\o-nep 
-nation technolog adoption-andd~ffusKnm 
process nrcasan in southern Honduras lk 
second step adopnon of a technolog such a 
rock ualls or VGLB is nemun to tie the sol1 
onto the hrllside therebt reducmg sotl smrton to 
a rate that dms not e \ d  esnmales of so11 
formation rates 

The cost per mount of sol1 sated 
associated 581th dmng the second step of 
i~ta l l rng r o d  ~ta l ls  or \'GLB IS inltlalh much 
greater than con\incmng farmers to smp burniw 
and grazing their fields b s e  of ctus it would 
nukc s e m  if thex  more taqered - uwludtng 
further evtenslon programming educawn and 
tduucal assistance - to s ~ ~ e s  \\here e m s m  
hazard is grates! and/or snes \\hex uosm is 
known or suspected to cause sipticant 
do\\nstream intcns~\c consenanon m\emna,tS 
were damages Polic\ makers m du Cmtd 
States started d~scussuig how to targe~ 

consenation c\pend~tures to reduce the m a w  
quallh damages fran cropland erosm m the 
1980s (Bane 1984) and sunrlar proposals hare 
been r a i d  more R.centl\ \ d u n  the c m m ~  of 
Lann .hencan sotl consenanon (Scherr 1999) 
A ranonale for these tar_eetmg Q~ISIUIS mdl be 
pro\~ded m the next publlcawns m ttus smes 
using a Geographrc lnformarwn Ststan (GIs) 
anal\sa of the factors that daennur \\bere 
eroston rates are greaten nittun the matashed 
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