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Abstract.

Adoption of technology is an important factor in economic development. Successful introduction of
technologies in the developing countries requires an understanding of the priorities and concerns
of the smallholder farmers at the grassroots. This paper presents experiences of adoption studies
in the Western Pare Lowlands, identifying the factors affecting adoption, constraints to adoption
and methodological problems in studying adoption of RWH technologies. A survey approach was
the main method used to collect the data from a sample of 86 farmers. The data collected were
analysed using descriptive statistics and estimation of empirical model to determine the factors
affecting adoption of RWH technologies. The empirical model used was logit regression. Impor-
tant factors affecting the adoption of RWH were identified as number of plots owned by farmers
and the sex of the head of household. Constraints in the adoption of RWH technologies were noted
including constraints facing those who are already using the RWH technologies. Problems facing
the users include difficulties with water distribution. Two important recommendations are made:
First because adoption of technologies by farmers takes time, there is a need for collecting a se-
ries of data (separated in time) about adoption rather than depending on single season static data.
The models used in evaluating adoption should also consider the time element. Secondly, since the
main constraints to adoption is lack of technical knowledge, it is recommended that training of
extension workers in RWH techniques and including RWH in the district extension package will
reduce the problem of availability of technical knowledge to farmers.

~ Adoption, probit, loglt regression, technology characteristics, rainwater har-
" vesting
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panded (for example Feder et al.,
Nkonya et al., 1997).

Introduction 1985 and

déption of technology is an important

factor for economic development espe-
ciélly/ in developing countries. Consequently
many adoption studies have been undertaken to
single out the most important factors that de-
termine the diffusion of innovations. Since the
earlier work of Rodgers (1962), efforts to ex-
plain, determinants of adoption have been ex-
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Feder et al. (1985) define adoption as the de-
gree to which a new technology is used in
long-run equilibrium when farmers. have com-
plete information about the technology and its
potential. On the other hand, aggregate adop-
tion is defined as the process of diffusion of a
new technology within a given geographical
region. Adoption at the farm level is related to
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the decisions made by farmers to use that par--

ticular technology in the production process.

Generally, two main questions were addressed
by “earlier adoption studies: The first is what
determines whether a particular producer
adopts or'rejects an innovation and the .second
one is what determines the patterns_of ditfusion
of the innovation through the population of
potential adopters (Ghadim and Pannel, 1999).
Nkonya et al. (1997) pointed out that factors
atfectmg adoption differ across countries and
are location specific, thus calhng for studies
that are location specific.

Despite the -efforts that have been "made in
studying adoption of innovations in agriculture
world-wide; very few studies have-been done

in Tanzania with respect to adoption of inno-.
vations related to Soil-Water Conservation .

(SWC) and Rain Water Harvesting (RWH) in
particular. Adoption studies in SWC/RWH in
Tanzania include that of Senkondo e “al.,

1998; Semgalawe (1998) and Kalineza et al,

1999. Findings from adoption studies are an
important tool to extension workers, research-
ers and policy makers involved in RWH in
targeting and delivering etfective RWH pro-
_grammes.
have determined the adoption and diffusion of
technologies would indicate what characteris-
tics new technologies should posses to become
qulckly and w1de1y adopted

\Based on Lhe above there is a need for under-
qtandmg the relative unportance ‘of -factors "and
‘constraints which may influence 1nd1v1dua1s
adoption of RWH technologles and thus
stimulating peoples w1111ngne<s “to mvest 1n
RWH technologies.

the ~results of socio-economic surveys con-
ducted by the Soil Water Management Re-

Knowing the characteristics that

search -Project (SWMRP) with particular em-
phasis on adoption of RWH technologies. The
results of these surveys are also compared with
the results obtained by other, studies in Tanza-
nia. :

The need for RWH technologies .

Increased domestic food production is one of
the possible ways of achieving food security in
Tanzania. However, much 'of the agricultural
land in Tanzania is located in arid and semi-
arid lands (about 50% of the total land area in

"Tanzama) where rain falls 1rregularly and

much water is_soon lost as ‘surface ninoff.
RWH is one of the methods that can bel used to
manage the scarce rainfall in senu _arid areas in
order to enhance agrleultnral production.
Adoption of various RWH techno'logi_es/in arid

*anid semi-arid areas is therefore likely to bring

about "a ‘sustained agricultural production,
which-will improve food secunty of-the rural
people

RWH can be defined in various ways, how-
ever, a basic definition is that- glven by Myers
(1975) as ‘any system that encompasses meth-
ods for collecting, concentrating and -storing
wvarious forms of runoff for various purposes’.

RWH technologies used in Tanzania vary from
in-sitm methods (e.g. deep tillage, contour
farming and ridging) for conserving: rainwater
where it falls, to a system for diverting ephem-
eral streams and culvert discharges to pr0v1de
supplementary water for crop - production.
RWH technology therefore - encompasses soil
and, water. conservation and-partly supplemen-
tary irr_iga/ti’(/)n.‘ It is |therefore a . complicated
technolog}} with multi]ple ‘requirements for it to
be adopted. In addmon it is not easy to draw a

o . N ‘. . .clear line between ado ters and_non-adopters
.The main objective of this paper is to present ° P P

of RWH. Thus, the use of intensity. of adoption
i.e. the proportion of the area applied with



RWH or caretully- defining adopters and non
adopters, assist in solving this.

Methodology

Data sources

So far the rainwater harvesting (RWH) re-
search project has. gathered valuable socio-
economic information. through a number of
studies/surveys carried out in the project area.
Among the -studies/surveys, two main socio-
economic surveys that relate to the adoption of
RWH technologies are identitied. The first
survey was conducted in 1997 covering Lem-
beni and Kifaru villages. The second one was
undertaken at Hedaru and Kiruru villages in
1999. All the villages are located in the West-
ern Pare Lowlands (WPLL). This paper will
focus its attention on the 1999 survey data, and
use the information obtained from the 1997
data for comparison purposes.

Primary data were collected using structured
questionnaire administered to 86 farmers for
1999 survey. The sampling was both purposive
and random. In all the villages, the list of con-
tact farmers and site visitors was made and the
farmers were picked at random from a pre-
pared list. A formal questionnaire was then
used to collect the data. In addition to the for-
mal survey, informal interviews of key infor-
mants were conducted. The key informants
included village leaders, elders, religious lead-
ers and others who -were found to be conver-
sant with RWH.

Specification of empirical model

Different adoption models have been used in
describing the ‘factors affecting adoption of
technologies. They: include Probit models
(Lapar and Pandey, 1999, Senkondo et al.,
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1998, Nkonya et al., 1997); Discriminant
models (Yapa and Mayfiled, 1978) and Logit
models (Ayuk, 1977). However, with refer-
ence to RWH' it 'is important to consider the
nature of the dependent variable. Adoption of
technologies at the farm level is often quanti-
tied using a binary dependent variable (i.e.
adopters =1 and non-adopters =2). Because of
the problem of clearly defining adopters and
non-adopters in RWH, this method need to be
applied with great care. However, since RWH
can be a divisible technology, the use of inten-
sity of adoption (e.g. proportion of the area
applied ‘with RWH) or extent of adoption (e.g.

_ share of land or percentage devoted to the.new

technology) as dependent variable can be ap-
plied. This way of detining the dependent vari-
able has been applied by Senkondo ef al., 1998
and Nkonya et al., 1997. This paper however,
defines the dependent variable ‘as binary vari-
able taking a value of 1 for adopters and 2. for
non-adopters. This has been done after a care-
tul definition of RWH adopters. RWH adopt-
ers are those farmers who are practising at
least one technique of RWH.

Specification of the logit model

With careful definition of adopters and non-
adopters the data from the 1999 survey were
analysed using binary variables as the depend-
ent variable i.e. adopters =1 and non-adopters
= 2. The model estimated was logit regres-
sion.

The logit model was specitied as:
P(e) = e¥/1+ e*or P(e) =1/1+ ¢*

Where P(e) is the probability of an event, e is
a natural logarithm and z is the linear combi-
nation, which can be expressed linearly as
Z=0o + Bixi + Paxe + ...+ Bixi

Where Biare coetticients to be estimated and x.
are sets of independent variables.
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The independent variables included are:

e CODVILL Proxy for external influence
* =1:if there is external influence and 0 if
»otherwise;.

e PLOTNUM The: number of plots owned;

o. LOCAT Dummy variable =1 if hlghland

.area and O if lowland area;

o: SEXCOD Sex code of the head of house-

hold =1.if male and 2 if female;

o 'NONFARM Non farm activities;

o “LABOUR Labour availability

The above- relationship -was estimated - using
SPSS PC+ maximum likelihood method.
Backward ‘stepwise selection method was used
in regression analysis. :

In determining the factors‘affecting adoption of
a new technology, the data from the two socio-
economic surveys were analysed using two
different models i.e. Probit (Senkondo et al.,
1998) and logit (in this paper). The probit and
logit models differ in specification of the dis-
tribution of the random error term. In logit
model the error term follows a cumulative logit
distribution while in probit model it follows the
cumulative normal distribution. However, the
two distribution functions .are very' close to
each other. Accordmg to Semgalawe (1998)
the results obtained from the two models are
comparable é;(cept for a very “large sample
size. However, the estimation of the coeffi-
cients differ from each other, although they are
related via a transformatlon function (Maddala,
1992). The main reason for using the two
models is, as pointed out by Aldrich and Nel-
son (1984) and Judge er al. (1985), that the
choice between the two models is usually made
on"the basis of practical concerns:such as. per-
sonal ‘preferences, experience; availability .and
flexibility of compuiter software.- .. = e

Results and Discussion

Farmers' Perception on Rain Water Har-
vesting

It was necessary to get an understanding of
farmers' perception of RWH. This is an im-
portant step before the identification of users
and non-user. During discussions with key
informants farmers were requested to describe
their understanding of Rain-Water-Harvesting
(RWH). This discussion “was useful in identi-
fying attributes of RWH as perceived by farm-
ers. Generally, farmers reached a consensus
that RWH involves collectmg rainwatef in the
fields and conserving it. For effective RWH,
they noted that there should be at least one of
the following (i) existence of a river, gully or
rills (i) canals for diverting water inte fields
(iii) water reservoir and (iv) canals to divert
water from the reservoir to the field. Based on
this definition they identified four different
RWH techniques as presented below.

(a) Deep Tillage (DT)

Farmers noted that deep tillage collects and
conserves moisture in their fields. This practice
is either done manually or by tractor. Farmers
noted that there is a-big différence between a
field which has been tilled and that which has
not. The yield difference is as high as 50%.

(b) D1ve_r31on of ; Ramwater from Gullies
(DRG)

Farmers defined gullies (makorongo)” as water
streams that flow during the rainy season only.

“They usanly dry du‘wring the dry season. Con-

struction of diVéI‘QiO‘Il channels is either done
1nd1v1dually or communally Farmers with ad-
jacent fields sometithes pull up resources and
construct chatiriels to water thelr ﬁelds



(c) Collection of Water from Rills/Sheet flow
(CWR)

Farmers defined rills as tiny or small gullies.
They therefore construct chanmels to collect
water from the rills ‘and/or sheet flow’and di-
rect into their fields. This is usually done indi-
vidually. This practice is comion in areds
without permanent water sources. o

(d) Diversion of Water from Rivers. (DWR)

" Farmers differentiated rivers from gullies in
that, water flows in the rivers throughout the
year. They don’t dry up during the dry sea-
son. However, there were instances of confu-
sion between the two concepts. There are some
rivers e.g. Mtowashi in Hedaru that used to
flow throughout the year, about 5-10 years
back. But recently, due to increased use (diver-
sion of water) up-stream the rivers tend to dry
during the dry season in down-stream areas.
DWR practice involves construction of canals
from the rivers to divert the water to the fields.
This practice is common in upland areas where
the rivers flow throughout the year

LA

Farmers also identified three pract1ces that are

commonly used for providing water to live- -

stock, these are:
Ndoroto

Ndoroto is described as a natural land depres-
sion, which collects water during the rain sea-

son. Livestock are then brought into these sites_

for watering. Usually, a, ndoroto dries during
the dry season.

Lang'ata

A Lang’ata is a site along a riverbank which is
shallow. Lang atas are common sites where

‘These are described as natural canals,
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livestock can cross a river during grazing or
travelling from one place to another. Livestock
are therefore brought to these sites and watered
directly into the river. Livestock can be
brought to these sites for watering throughout
the'year. During the dry season some livestock

‘keepers travel very long distances to reach the

nearest Lang “ata tor watering the livestock.

Makono

which
develop during flooding of rivers. The water
remains in the canals for a long time after the
river subsides. Even during the dry season the

-so0il remains moist and somnetimes is used for
; crop production. It was noted during the study,

that some farmers own these canals privately
(individually). This results into contlict of in-
terest between livestock watering and crop
production in the canals. Table 1 shows differ-

~ent RWH techniques practiced by specific

farming systems.

Sources of information in RWH

-Adoption of any technology depends to a large

extent on the availability of information about
the technology. This helps to create general
awareness of that particular technology. There
are many possible sources of knowledge in
RWH. Table 2 shows the sources of knowl-
edge as identified by the respondents.

The overall results from the study reveal that

‘most of the farmers are applying RWH through

their own initiatives or through the use of in-

~digenous knowledge (Table 2). In the villages

surveyed, about 60% of the respondents indi-
cated that they apply RWH using their own
initiative or indigenous knowledge.
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Table 1: RWH Techniques used by Farming Systems

Farming system

RWH technique

Extent of use

1.Hedaru

i) Maize-Lablab-bean. e Rill/sheet flow (CWR) " Limited
S e -Deep tillage (DT)
ii) Maize-Bean-Cowpea ¢ Rill/sheet tlow (CWR) Limited
o Deep tillage (DT) o
lii) Maize-lablab bean-livestock e  Rill/sheetflow (CWR) - Moderate
e ‘Ndoroto’ (RWH for livestock)
iv),Livestock7111aizé§rice T . Diversion from rivers (DWR) High
o~ ‘Ndoroto’(RWH for livestock)
-e - ‘Lang’ata’(RWH for livestock) . '
¢ ‘Makono’(RWH for livestock)
Maize—vegetablé e Diversion from rivers (DWR)  High
e Diversion from™ rivers
(DWR)with storage
e Terraces (Infield struct}lre)
Rice-Maize-Vegetable ¢ Diversion ffom rivers (DWR)  High
o  Terraces (Infield structure)
2. Kiruru-Ibweijewa
~ Maize-beans o Deep tillage (DT) Limited
Maize-cowpeas-livestock o Diversion from gullies (DRG)  Moderate
¢.  Rill/sheet flow (CWR)
¢ ‘Ndoroto’ (RWH for livestock)
Bqans—maize—vegetables e Diversion.from rivers'(DWR)  High
' ' Diversion - from rivers (DWR)"
with storage \
»  Deep tillage (DT) ‘

“t,

|
Stone bunds/terraces” (Infield

Source: Survey data 1999

struc ture).
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Table 2: Sources of information in RWH techniques

This study

Source : - ~

- - Senkondo ef al. (1998)

% of respondents

lndlgenous knowledge/own initiative 60 (42) 60 (52)
SUA RWH project 49 (34) 10 (9)
Fellow farmers/neighbours 17 (12) 10 (9)
Non-governmental orgamsatron 3(2) 13 (12)
Extension workers 3 0O
Visit to other areas 0O 6 (5)

s

Source: Survey data, 1999 and Senkondo ef al. (1998)
Number .in parentheses represents the number ot respondents Note that there are multrple

responses

The impact of the RWH project (in the WPLL)
as a source of information ijr RWH was mod-
erately felt in the study area. However, the
study by Senkondo er al.  (1998) showed that
the impact of the RWH project was highly felt
(34% of respondents). This might have been
influenced by the presence of RWH trials by
Sokoine University of Agriculture (SUA) at
Kisangara village (which is near Lembeni) and
in Kifaru village. The current (1999 survey)
study has low score because one of the villages
(Hedaru) is far.away from the trial site at
Kisangara and Kifaru. However, some influ-
ence has been due to the presence of Same
Agricultural Improvément Project (SAIPRO),

score on non-governmental ‘organisations in
this study also supports this.

There-'Wa»s'littl.eeyidenée of farmers learning
'RWH techniques from extension workers. This
) might- have been due to .the -absence of RWH
extension packige in the district ‘agricultural

offices, poor training of extension workers in
RWH techniques and the extension workers
orientation to soil and water conservation
rather than in RWH.

Extent of adoption of RWH

The study examined adoption of RWH tech-
niques by looking at the rate of adoption of
RWH techniques. This implies the proportion
of farmers who have adopted at least one of the
RWH techniques. Table 3 compares the extent
of use of RWH by the respondents. The table
shows that there has been more adopters of

" RWH as compared to the earlier results of
an NGO at Hedaru village. The relatively high ‘

Senkondo er al. (1998). This may be attributed
to the existing traditional supplementary irri-

gatio/RWH in Hedaru village. In addition,

Kiruru village has had more contact with RWH
projec_lt site at Krsﬁngara comi)ared to Kifaru
village .(surveyed by Senkondo er al. 1998),
which has had less contact.
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Table 3: Extent of use of RWH

Senkondo ef al.(1998) This study
o %. of respondents A o
. Adopters 49 (35)° . T6(56)

Non-adopters 51 (37)‘ B 24 (29)
Source: Survey data, 1999 and Senkondo ef al. (1998) o .
Number in parentheses represents the number of respondents

1,

Table 4: Constraints in the use of RWH (percent of respondents)

Reason ' C Senkondo ef al. (1998) This study

Lack of technical knowledge in RWH 462(12)  48.0(1D)
Requires a lot of labour 9.8 (5) 17.3 4)
Location of the. farm versus the catchment - 9.8(5) -~ S
Fear of erosion . e - 18&) 13.03) ..
Lack of Cdbh/(.apltal . - 3.9(2) -
Too much runoft ) o ’ 392) o
Soil not appropriate S - - "13.03)
Rain is not enough T - . 872

Farm flat no runoff" 2.02)

Source: Survey data, 1999 and Senkondo et al.(1998)
Number in pa1e11these< represents the number of respondents

RWH. The use of RWH practices requires a
Constraints in the use of RWH substantial amount of labour dnd/or capi-
tal/cash to use and manage runoff,-as a result
Varloux reasons were given as to why some  Jack of labour and or capital, affects the capa-
tarmers did not adopt RWH (Table 4). Among  bility of the households to undertake RWH.
the reasons, the most frequently’ mentioned is - - -

~ lack of technical knowledge _fcédfdmg rain- - ‘Farmers were also asked-to. mention the prob-
\ water harvesting. This was also identified from  lems they encounter when using RWH (adopt-

an earlier study by Senkondo ef al. (1998). ers). The main problem encountered is the
' difficulties with water distribution. This is es-
pec1ally for ‘those {farmiers who use’ diversion
‘channels from éphemeral strearns or rivers. In
"from ephemeral streams, 4s well as knowledge -some cdses the. water may- not. be enough
in control of runoft. B . thereby causing. conflicts. The second problem

is.related to soil eros1on and ‘water losses.
i

o - ) ~ Sometimes the speed of water in gullies is so
major problem hindering the adoption of  high that farmers fail to control it.

The \peeiﬁe knowledge ‘they lack is in‘the de-
\lélllllt: of ~water canals for d1vert1ng water

Labour constraint was mentioned as the second



Empirical determination of factors influ-
encing adoption of "RWH techniques in
WPLL ’

Many of the adoption studies (for example
Ayuk, 1997 and ‘Adesina and Zinnah, 1993) try
to group the’ factors affecting adoption of tech-
nologies into three categories -namely technol-
ogy, biophysical/farm and farmer characteris-
tics. Technology characteristics examined in-
cluded the potential for availing water at criti-
cal times, easiness of constructing the struc-
tures, construction-costs and maintenance, risk
of erosion and accessibility. ’

Together with technology characteristics,
adoption of RWH technologies is also ‘influ-
enced by biophysical/farm characteristics.
Farmers-consider two important farm charac-
teristics. These are location of the field in rela-
tion to the source of runoff and the soil type.
The former may be'a source of conflict if up-
stredmy’ farmers “deny ‘downstream farmers
enough water or if they do not manage water
properly thereby causing tlooding in down-
stream farms.

Important farmer characteristics considered in
adoption of RWH techniques are labour avail-

ability (espc(:lally family labour) and tarmers
perception of the RWH technologies.

Table 5: Estlmated results of logit model

The dependént variable ‘is:-
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Results of the logit model are presented in Ta-
ble-5.

The results of the estimated logit model show
‘that farmers with- larger numbers of plots are
less likely to-adopt RWH techniques. In this
case the ‘farm. size was conceptualised as dit-
ferent plots that are owned by the farmers, as a
result farmers have already taken risk against
crop failure by diversification. They expect
-some harvest (large volume of harvest in good
year) during the season and thus may not be
adopters of RWH techniques. This is why
these results appear to contradict the findings

- by Senkondo et al. (1998), which showed that

farmers with large farm size are likely to adopt
RWH compared to those with small sizes.

According to the results of the logit model
(current study), family labour seems to have no
significant influence on adoption of RWH
techniques. Fifty five percent.of adopters have
family labour of two people or less. While
59% of non-adopters have. also labour of 2 or
less people. These results contradict the earlier

- study in RWH by Senkondo er al. (1998). The
- differences may be due to the small number of

family labour available as explained above.
Another reason for this may be that there are
other sources of labour e.g. hired labour and
exchange labour. A study by Semgalawe
(1998) found that participation in labcur shar-
ing groups increased the probability of using

RWH Dlscrete variable indicating whether the respondent

adopted RWH or not .

' Variable . Estimated  Std error Wald  Signifi- R . Exponen-

' Ny coeff. “statistic  cance ' tial(B)

. PLOTNUM -1.1069 0.5331 .4.3107 0.0379 -0.1501* 0.3306

' SEXCOD ) -1.6209 0.5438 8.8862 0.0028  -0.2595%* 0.1977
CONSTANT -~ 2.0294 = 0.5069 16.0261 0.001

"Source: Survey data 1999

Model Chi-square 14.204 sign. 0.0008
Model prediction 70 %

** Significant at p=0.01

* Significant at p=0.05
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improved soil conservation measures by 11 % .
Auother explanation is that for most tech-
-niques, labour requirements are a.long-term
input. As such’ cross-sectional .data collection
“may- not be appropriate for assessing the effect
of labour on adoption of RWH technique..

Where sex of head of household change trom
-male to female,
RWH- decreases-(Table 5) (The odds of. adop-
tion of RWH. are decreased by the value off3
i.e. 0.1977). The odds of an event occurring
--are defined as the ratio of probability that it
* will- occur to’ the probability that it will - not
occur. . ,
Comparison of results from WPLL with
other similar studies in Tanzania =

There are’ relatively few adoption -studies in
-SWC and RWH in Tanzania: Three studies,
Kalineza et al., - (1999); Senkondo et al.,
(1998) and Semgalawe (1998) are reviewed
~.(Table 6). Kalineza et al., (1999) investigated
. factors influencing adoption of soil conserva-
tion technologies in Gairo Tanzania, using lo-
;,1st1c regression.

The study by Senkondo et al (1998) investi-
- gated the factors affecting adoption of RWH
techniques using probit model, and defined the

the chance of adoption of

‘techniques
(including this paper) lumpcd together the

dependent variable as intensity of adoption
(proportion of total land committed to RWH).

The study by Semgalawe (1998) aimed at ex-
plaining household adoption behaviour towards
the use of improved soil conservation measures
to reduce land degradation (soil erosion) and
reverse declining. soil productivity and attain
sustainability in.land use. The study was con-
ducted in Pare and West Usambara Mountains.

The study findings are-summarised in Table 6.

The results of the above- studies do- not, show
similarities to the results reported- in-this paper.
However there are similarities among-the three
studies reviewed. Despite the differences in
models used, the study by Kalineza er al.

-(1999) and that of Senkondo et al. (1998) indi-
.cated technical knowledge as. the main factor

affecting adoption-of SWC/RWH. ‘Similarities
were. also noted in.the-study by Semgalawe,

.(1998) and Senkondo et al. (1998). Bor.h stud-

ies indicated that-labour and farm s1ze are im-
portant factors in the .adoptlon decisions of

- . farmers.

Whereas the study by Kalineza et al. (1999)
estimated the logit model to identified SWC
separately, . the - other .. studies

techniques and estimated a single model.
Despite the difficulties of the technologies

Table 6: Summary of adoption studies in SWC and RWH in Tanzania

Methodology Sample’

Study Model Factors affecting adoption
. . size (n): .
Kalineza et al.  Survey approach ' 114 Logistic ~ Knowledge* (+)
v (1999) (questionnaire) : regres- Secure land tenure (+)
) - . : sion :
Results of this Survey approach 86 Logit Number of farmmg plots -

-study - .- {(questionnaire)-" ce . Sex of the. head of household (- ) .
Senkondo et al. .Survey approach v 70 Probit - Knowledge* (+) =
(1998) (questionnaire) e " Farm size* (+)

N - -Expenence in farmmg (+) s s
: Labour* (+) .
Perceptlon of the technology (+)
> . ’ l\ - . _}
¢ J N

i PO
L

* Indicates that the factor is similar to other studies

(+) and (- show.the direction of the relationship between adoption and the mdependent vari-

ables

N .

o



Despite the ditficulties of the technologies
studied, ‘the approach adopted by this -paper
and the studies by Semgalawe (1998) -and
Senkondo et al. |(1998) .may be a:limitation in
studying - adoption of SWC and RWH
technologies.

Limitation of the studies in understanding
factors affecting adoption -

All the studies summarised in Table 6 used
similar methods of data collection. All the ap-
proaches depended to a large extent upon the
reliability of the infornation provided by the
farmers. Accurate and reliable information
from farmers using..questionnaire is always
ditticult because of reliance on memories of
the farmers. All the studies tried to counteract
this by combining informal discussion and ac-
wal tield observations.

Adoption of technologies is an exogenous sce-
nario that atfects production, consumption and
marketing decisions. .The household is thus
trying to maximise the utility- of production,
consumption and marketing (as a result of new
technology) subject to a set of. constraints. 1t
tollows therefore that assessing the adoption of
a new innovation and its eftects on the house-
hold/farmer production, consumption and mar-
keting are important. However, modelling of
the whole systemn is inherently ditficult. In
modelling the ‘l}ppsehold’_decision making as
represented by utility maximisation, - most often
the decisions aftecting pfoduétjbn, consump-
tion and marketing are made simultaneously,
with each decision affecting the other. Model-
ling household decision-making. 1\ thus very
complicated and time consuming.

The reported studies used. static rather than
dynamic adoptjoh models. This may not repre-
sent the true case because adoption of
SWC/RWH is a continuous process, which
requires- the models, to consider the time ele-
ment. The following advantages of dynamic
adoption models need to be considered.
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e Experience and information about the
. technology accuniulated over-time tend to
update the parameters, the farm house-
holds use in decision making, and thus re-
sulting to high adoption rates.

e Changes in household effectiveness in the

technology over time can be captured.

o~ Changes in prices over time can be ac-
commodated. Changes in_ prices can also
be as a result of adoption of a particular
technology which occurred over time

e Perceived risk and uncertainty associated
with a new technology is assumed to de-
cline over time as a result of learning by
- doing and- the accumulated technical in-

" formation over time. For example, farm-
-ers may decide to use part of the technol-
ogy in the initial stages towards full adop-
tion or rejection of the technology.’

e Adoption is also looked at as a gradual
process, which involves sequential stages
e.g. awareness, trial, evaluation and adop-
tion. These normally occur over time.

Finally, as already mentioned, the use of dis-
crete dependent variable where adopters =1
and non-adopters = 2 as used in Kalineza er
al.(1999), Semgalawe (1998) and in this study
need great care because in practice it is ditti-
cult to accurately distinguish between adopters
and non-adopters in SWC and RWH

Conclusions

The paper has analysed and presented the
results and experiences ot adoption of RWH in
WPL_L. The . paper shows that many farmers
are interested in RWH through the use of
external catchments and infield water
management and distributions. The findings of
the studies show that there is relatively high
adoption rate of RWH techniques in the survey
areas.

The limited extent of knowledge in RWH by
tarmers was identitied as the main constraint in
RWH adoption in, this study. In a study by
Senkondo et al. (1998), knowledge in RWH
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techniques was significant in explaining the
iittensity of adoption of RWH techniques .and
this was supported by empirical evidence. Im-
plications of this finding include the need for
imparting RWH skills among the extension
agents. This is mainly because the source of
innovations in RWH. techniques has been the
farmers' own.initiatives/indigenous knowledge
and the RWH project in Kisangara and Kifaru.
The contribution of extension workers in
knowledge dissemination on- RWH techniques
was low. :

Constraints in the adoption of RWH technolo-
gies: were noted including constraints facing
those who are already using the RWH-tech-
nologies. Problems facing the users include
difficulties with water distribution. This is es-
pecially for those farmers who use diversion
channels from ephemeral streams or.rivers. In
some cases the water may not be enough
thereby causing conflicts. The second problem
is related to soil erosion and water losses.
“Sometimes the speed of water in gullies is so
high that farmers fail to control it.

Given the identified constraints, farmers
choose to use or not to use any of the RWH
techniques. Any support to encourage the use
of RWH needs to address these constraints.
Minimum external support in the form of tech-
nical advice and financial assistance can have a
substantial impact in technology adoption.

The analysis of the adoption studies shows that
two factors are important in designing adoption
studies. These are time and location.” The tune
at which the studies are conducted since the
introduction of the technology affect the results
obiained. This is because adoption’ Tate changes
w1t11 time. Dependmg on the acceptablhty of
the technology, the adoptlon rate may 1ncrease
or decline with time. As a result there is a need
for continuous data collection in order to
monitor "adoption of -a- particular technology.

Empirical -models_ should also include . time
element :

The location also affects adoption because of
the distance from  the source of technology.
Areas located far away from the. source of
technology (for example far way from on-farm
trial sites) may reduce the adoption rate. -
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