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Gender Differences in Experiencing Diverse Shock§oping Strategies
and Reliance Mechanisms for Achieving Food Securityn KwaZulu
Natal Province, South Africa

V. Gowele
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Sokoine University of Agriculture,

Morogoro, Tanzania.

Email: vgowele @yahoo.co.ulandvgowele @suanet.ac.tz

Abstract

A cross sectional study was conducted in the y€di02o0 assess gender
differences on the status and factors influencimysehold food security
among 390 beneficiaries of the Empowerment for Fedurity Programme
(EFSP) in KwaZulu Natal province (KZN), South Adridhe study used
Household Food Insecurity Access Scale (HFIAS)dgasure food access. The
study findings revealed significant difference hme tfood security status
between male and female-headed households. Al3&stod female-headed
households were severely food insecure compared9% of their male
counterparts. Among the main shocks encountergdifisiant difference was
noted on serious injury or chronic illness of a kebold member whereby
female-headed households were highly affected camdp&o their male
counterparts. Male-headed households significarghed on livestock sales
while their female counterparts relied more on ieicey gifts or money in
coping against income or food shortage. These rgsliindicate a poor
situation of food security status among the respotgl Hence, policy
priorities related to food security in KwaZulu Nht@rea should be gender
oriented and focus on improving access to livestoskership, adequate
health care provision and support for child carerénluce the problem of food
insecurity among the EFSP beneficiaries.

Keywords: Gender, coping mechanisms, food security, KwaZwdtaN

Introduction
ood security is a widely known phenomenon, whidtdrically started to
make serious impact on the development debateglthen1970s and has
continued to do so for the last three decades (F28@9). Principally,
food security assessments were done at macrobg\essessing national food
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production and supply. This aggregated means ekasx) food security often
however masks major disparities at the micro leVel.help policy planning
and effective allocation of resources, food seguritist also be considered at
the household as well as at the individual levetqd@eyet al, 2010). The
main goal of food security is for individuals to &kle to obtain adequate food
at all times and to be able to utilize the foodneet the body's needs
(Olarinde and Kuponiyi, 2005).

The concept of gender came up during the 1990ssaimked to food security

in a fundamental way (World Bank, 2009). Genderenmefto socially

constructed roles and relationships between mennamden, which can vary
widely across cultures. These socially constructdels are usually unequal in
terms of power and decision making as well asnms$eof having control over
assets, freedom of action, and ownership of ressuramong others (Ellis,
2000). The concept of gender has also been coeslider agriculture and
development where agricultural opportunities acegaised to be different for
men and women (Omwoha, 2007). Gender-based inéigsadll along the

food production chain “from farm to plate” hindéretattainment of food and
nutritional security (World Bank, 2009).

The target of the first Millennium Development Gaato halve the proportion
of people who suffer from hunger. This goal is extely important in
Southern Africa, where food security has becomeessingly problematic
over the last 20 years (Lot al, 2006). In South Africa, food security has
increasingly become a central focus of many goventrand non-government
programmes. Various interventions not directly untlee ambit of food
security, but which impact on food security suchf@sd gardening, exists
(Lima, 2008). South Africa’s Integrated Food SewurStrategy (IFSS)
declares its primary objective to overcome ruraldfansecurity by increasing
the participation of food insecure households iodpctive agricultural sector
activities (De Klerket al, 2004). In this regard, joint collaboration beéne
the KwaZulu Natal Provincial Department of Agrieukt and the Government
of Belgium established the KZN Empowerment for F&aturity Programme
(EFSP). This five years programme that began Bmfdril 2006 aimed at
improving the livelihoods of poor households byyding access to food for
consumption and sale. Food access problems amusan KwaZulu Natal,
which ranks the second province in South Africaerms of food insecurity
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with 23.1 % of the households having inadequatsewerely inadequate food
access (Stats SA, 2010).

A gender based comparison study on food secur@yustand resource
endowment is necessary because men and women poetamt members of
the society and each play different roles. It isoalmportant because as
previously shown in the literature; women are ny@minently affected than
men within the population. Vulnerability assessrsehave identified that
female-headed households are more food insecureresmlirce poor than
male-headed households (Mtshali, 2002). Since nmehveomen experience
the problems of food security differently, theispense might also be different
indicating that the causes and consequences of ifeeaturity and resource
access constraints are gender related. Limitedsadoeproductive resources
(be it capital, credit, water, land, and suppogtems) have consequences for
agricultural productivity and environmental susgdiility, making households
prone to food insecurity.

In a South African rural situation, most reprodwetand productive activities

take place in the domestic sphere or the housetmhdain (Mtshali, 2002).
This study focuses on comparing benefits accruimgmiale and female
beneficiaries of the EFSP to explore if househokhdship by gender
significantly influences their food security status

Methodology

This study was conducted in KwaZulu Natal, whicltamong nine provinces
in South Africa. The province is formed by the femiZulu homeland and
Natal Province. KwaZulu Natal is now South Africalargest province,
containing more than 10 million people. The proeiig located on the eastern
side of South Africa occupying an area of 92,106.khlies between latitude
28° 40’ and 0”South of the Equator and Longitude€ 80’ and 0” to the East
of Greenwich. The principal language spoken isukiZfollowed by English
and Afrikaans. According to the 2000 National Cexsthhe population of
KwaZulu Natal constitutes mainly of Blacks (85%)lléwed by Indians (9%)
and Whites (5%). KwaZulu Natal ranks second as pm@ntributor to the
economy, accounting for 16.7% of South Africa’s G@Rvw.info.gov.za).
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Study design

This was a cross sectional comparative study innghbeneficiaries of the
(EFSP) in KwaZulu Natal province. The study was dwaried in 2010

involving four purposively selected Districts (Zldnd, Ugu, Umkhanyakhude
and Umgungundlovu) in Eight (8) Municipalities (efbe, Pongola,

Vulamehlo, Umuziwabantu, Big 5 False Bay, Umhlabmgmna, Richmond

and Umsunduzi/ Umgeni). KwaZulu Natal Province wasposively selected
out of the nine provinces in South Africa baseditsnvulnerability to food

insecurity. The baseline survey was conducted betwigpril 2007 and July
2008 in which the sample size of 646 respondents wgad. In this study, a
total of 390 households comprised of 215 Male Hdadeuseholds (MHH)

and 175 Female Headed Households (FHH) involvesimall scale vegetable
production and livestock keeping in the projecteveurposively selected from
the list provided by the KwaZulu Natal Provinciagfartment of Agriculture

initially used in the 2007-2008 Baseline Study.

Data collection and analysis

The study used Household Food Insecurity Acceske SE#IAS) to measure
food access. The HFIAS score is a continuous measuthe degree of food
insecurity (access) in the household during thé¢ foas weeks (30 days). The
maximum score for a household is 27. The highersttwe, the more food
insecurity (less access) the household experieanddvice versa (Coatex
al., 2007). The standardized HFIAS questionnaire ttioiieg of nine specific
guestions about worry as well as availability ofl accessibility of food for
the household during the previous 30 days was udesl.standard procedure
for scoring was used whereby zero was attributéigeifevent described by the
guestion never occurred, 1 point if it occurredeeioc two times during the
previous 30 days (rarely), 2 points if it occur@elO times (sometimes), and
3 points if it occurred more than 10 times (often).

The collected data such as socio-economic charstater type of shocks,
choice of coping strategies and reliance mechanisers analysed using the
Statistical Product and Service Solutions (SPSwWiodows version 18.0.
The purpose was to obtain both descriptive andentél statistical results.
Measures of central tendency such as means, freguehles, and standard
deviations were computed. Inferential statistiasigishe Chi squared test and
Analysis of Variance (ANOVA) were performed to ass¢he significance of
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association between different variables. These wwste undertaken with the
assumption that the household food security vaggblad a relationship with
household headship by gender.

Ethical issues

For ethical purposes, this study was introducegaddicipants before data
collection. Those who did not voluntarily consent garticipate were not
forced to do so. This was also stated clearly om filont page of the
guestionnaire. Confidentiality of participant wasisered by assigning
identification number for each participant.

Results and discussion

Household food security status

Based on HFIAS, the food security status was obthitor each household.
The HFIAS score corresponded to the sum of thetp@ind could range from
0 (food security) to 27 (maximum food insecurityigher score values
indicate that the household experienced more faowsedurity while lower

HFIAS scores indicate a household faced less fosdcurity. Results for the
classification are shown in Figure 1 where almast thirds (63%) of female-

headed households were severely food insecureisti8@t tests were

performed to examine if the differences for varimasiables between female
and male household heads was significantly diffefemm zero. The results
of this analysis are presented in Table 1.

62.9

Percent (%)

Food secure Mildy food Moderately food Severely food
ingecure insecure insecure
EMHH EFHH

Figure 1: Food security status by gender of the haehold head (%)
Source: Field survey KwaZulu Natal, July-Augusi1@0
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Table 1: Food security level compared by gender die household head

MHH FHH F-stat p-value
(n=215) (n=175)
HFIAS score 18.145.3 19.845.6 9.168 0.003

Source: Field survey KwaZulu Natal July-August 2010

Results in Table 1 show significant difference$ood security levels between
male and female-headed households (p=0.003). EaHHFIAS score were
higher in both gender categories. Male heads of¢loeid had a lower mean
HFIAS score (18.1+5.3) compared to their femalenterparts (19.8+5.6).
The poor situation in food security status amonddHBl supported by Rose
and Charlton (2002) in a study conducted in Southcé& and Kapungwe
(2005) in a study conducted in Zambia. The autheysorted that food
insecurity rates were higher among households libebgdemales. Literally,
the main reason that explains this situation isquaé access to livelihood
assets by female heads thus making their housepadde to food insecurity.

Common shocks faced by household heads

The adverse events which may lead to a loss ofniecoa reduction in

consumption and/or a loss of productive assetscansidered as shocks or
stress to the household. Such events may be duaritmus factors that are
beyond the control of the households. This couldabsociated with the

economic situation, health conditions as well ashvironment and climate
on which the households’ reside. Occurrence of lshoo the households
headed by males and females was assessed and edrapahown in Table 2.

More than 75% of household heads in both gendarteg to be affected by
the rise in food prices. This is also supporteddayt (2009) who reported that
a year-on-year food price increase for 2008 wa3%6 .being significantly

higher than a year-on-year increase of 6.7% in 2006addition, Jacobs
(2010) pointed out that the impact of intersectinglihood shocks; rapid food
price inflation and economic downturn, virtuallffedted all South Africans in

2008. Other important shocks that were mentionethbyrespondents include
the rise in food production cost (about 50%), didugnore than 40%), theft
(more than 20%) and death of livestock mentionechbye than 25%.
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Table 2: Percentage distribution of household headsy types of shocks

faced
% Response Comparison
MHH FHH v p-value
Shocks (N=215) (N=175) value
Number of people increased 335 34.3 0.168 0.682
Increased food production costs  49.3 51.4 0.037 0.847
Cut-off/decrease of government
grant 13.0 14.9 0.132 0.716
Flood 12.1 12.0 0.066 0.797
Tornado/Storm/Cyclones 11.6 18.3 2.513 0.113
Droughts 42.8 41.1 0.202 0.653
Serious injury or chronic illness  41.9 50.9 4.298 0.038
Loss of a job of the main
breadwinner 17.2 13.7 0.360 0.548
Loss of remittances 135 16.6 0.703 0.402
Loss of possessions/theft 28.4 21.7 0.300 0.584
Death of many livestock 31.6 25.7 0.934 0.334
Food prices increases 77.2 76.6 0.255 0.613

Source: Field survey KwaZulu Natal July-August 2010

About half (50.9%) of the female heads of householkre significantly
(p=0,038) affected by the serious injury or chroilicess of a household
member than their male counterparts (Table 2).|&mfindings were reported
by Kerr (2005) who stated that iliness of a fanmigmber or the women head
herself jeopardised food security of majority oé ttmallholders in northern
Malawi because her labour was drawn away from fo@diuction. However,
this was contrary to Dercagt al (2005) who reported that incidence of illness
shock was higher among male-headed household$iopi.

Households coping strategies during income shortage

Coping strategies adopted by household heads aré telhm and immediate
response that may be taken by an individual or éloalsl against changes of
context due to various shocks or adverse effeetstkimeaten their livelihoods.
In this study, coping mechanisms against income faod shortage were
assessed and compared by gender.

Results in Table 3 show that male heads of houde{@.9%) were more
(p=0,004) likely to sell livestock compared to thieimale counterparts. There
was a significant (p=0,011) difference in receivigifis or money for female
heads of household (24%) compared to MHHs. Thesbniys show that the
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choice of coping against the effects of shocks ditigr depending on gender.
Differences in the coping strategies could be due¢he level of assets the
household heads have in possession. Similar fisdwere reported by Bob
(2002) who stated that livestock ownership withimoaisehold and community
in Ekhuthuleni, South Africa are highly genderedrsthat households that are
female-headed rarely owned cattle which is viewea @ignificant source of
wealth in rural areas.

Results in Table 3 show that male heads of houdekete significantly more
likely to sell livestock compared to their femal®euaterparts 2 8.08;
p=0,004). Female headed households were signifjcardre likely to receive
gifts and money)R 6.469; p=0,011). There was no significant diffeesmt
the responses with respect to the remaining cognagegies, except for taking
loans from money lenders, where female headed holdse were slightly
more likely (22.625; p=0.105) to take such loans.

Table 3: Distribution of household heads by copingtrategies

% Response Comparison

Coping strategy MHH FHH e p-value

(N=215) (N=175) value
Sell livestock 41.9 28.0 8.080 0.004
Sell land, tools, or other assets 2.3 2.3 0.001 79.9
Use own savings 15.3 13.7 0.207 0.649
Borrow money from relatives or
friends 60.9 62.3 0.075 0.784
Take out a loan from mashorisa 15.3 21.7 2.625 0.105
Take out a loan from a formal
institution 3.3 2.3 0.331 0.565
Borrow food from relatives or
friends 46.0 53.7 2.269 0.132
Take on additional work 19.1 14.3 1.571 0.210
Reduce spending 52.1 47.4 0.840 0.360
Reduce food consumption 44.7 41.7 0.339 0.560
Reduce or stop dept/loan
repayments 7.9 9.1 0.190 0.663
Receive gifts or money 14.0 24.0 6.469 0.011
Receive professional counselling 8.8 13.1 1.861 7D.1

Source: Field survey KwaZulu Natal July-August 2010
" A township moneylender who lends out his/her ovamay for profit
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The coping strategies employed by households duringme shortage are
presented in Table 3 show that male heads of hols€B5.3%) were more
(p=0,011) likely to sell livestock as compared beit female counterparts.
Gender of the household head was independent inhibiee of other coping
strategies (p> 0.05). Food intake reduction (4Ahd 41.7% for male and
female respondents respectively) and receiving Hedp neighbours or
relatives were the most common options for 46%abale 53.7% of the male
and female respondents respectively. This indicadesarkable degrees of
food insecurity and reliance on social capital emtients by the respondents.

Reliance mechanisms adopted by household heads

Reliance of household heads on different kinds aafisd networks of their
choice during difficulties depends on their deguodetrust, reliability and
adaptability. This represents access to social talagndowments. The
relationship of reliance choices and gender wasya@@d by cross tabulations
using Chi squared test. Female heads of housel@8&o)( were more
significantly (p=0.045) likely to rely on neighbauduring difficulties as
compared to their male counterparts (Table 4).aRe& on relatives or family
within an area was the option for more than 66%hef respondents though
differences were not significant between MHH andHH

Table 4: Distribution of household heads by reliane choices

% Response Comparison p-value
XZ

MHH FHH value

(N=215) (N=175)
Neighbours 58.1 68.0 4.005 0.045
Relatives/ family in 66.0 66.3 0.002 0.960
area
Relatives/ family 30.7 394 3.249 0.071
elsewhere
Church 14.4 14.9 0.015 0.903
Other 3.3 2.9 0.051 0.821

Source: Field survey KwaZulu Natal July-August 2010

Support types provided to household heads

When households are affected by various shockesss support from social
networks is important, to avoid detrimental effeots their livelihoods. In
most cases, individuals or households seek forab@ssistance in order to
meet the most basic needs for their survival. Faad money were the most
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important claims made on their social networkstesteby almost 70% and
above of the respondents. A small portion of fenmalesehold heads (12.6%)
significantly (p=0.015) benefited from childcare ngoared to their male
counterparts (Table 5).

Support for child care to female heads of houselithportant due to their

multiple roles. Thus, female heads of household fath productive and

reproductive roles. Such support enables them tessc other livelihood

opportunities including earning income for theiukeholds. This argument is
supported by Mtshali (2002) who reported that, worhave less access to
wage employment, less job security and lower wagas men due to their
restricted mobility caused by their reproductivéerd&upport in the form of

food and money received by majority (above 69 %)tlug respondents
indicates the prevalence of low financial capitat &ood insecurity in the

studied population (Table 5).

Table 5: Distribution of household heads by supporprovided

% Response Comparison p-value
XZ

MHH FHH value

(N=215) (N=175)
Food 69.3 73.1 0.691 0.406
Money 74.0 73.1 0.033 0.857
Counselling 27.0 29.1 0.225 0.635
Childcare 5.6 12.6 5.923 0.015
Other 0.9 4.6 1.636 0.201

Source: Field survey KwaZulu Natal July-August 2010

The findings in Table 5 confirm similar findings bvitshali (2002) who
reported that claims of food, loans, gifts or wark KwaZulu Natal are
frequently made at the time of stress or shockhSQil&ims imply that people
can call upon moral, material, and practical agsis# or support when
responding to stress or shock.

Conclusion

The overall situation of food security status amaing respondents is quite
poor. Female-headed households were more sevelyifisecure compared
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to their male counterparts. The effects of shoakshsas serious injury or
chronic illness of a household member, increastau price, drought and
higher food production cost had an important inflcee on the respondents’
food security status.

Some coping strategies against income and foodagiersuch as reducing
food intake or overall consumption that were emetbypy respondents could
be detrimental to their health and food securigtust. Based on the findings
from this study, it is clear that some factors ueficing household food
security status are gender specific. Gender diffage were also significantly
noted regarding support for child care; female-keablouseholds benefited
more from this support compared to their male cewoarts.

An important contribution of this study to food ety program planners is
the findings that relate to the effects of shocks &hild care support for
female-headed households. Meanwhile, male resptsmtenefited more from
livestock ownership since they were more likely Have access to this
resource. Since food security is determined by iplalfactors, it is important
to investigate within each gender category the iipexonstraints faced by
men and women because lack of gender disaggregatdygsis can mask the
most important gender specific issues that arehydd be addressed in order
to reduce the impact of food insecurity in any dapan. The nutritional
status of target communities should be part of feedurity assessments in
order to address the component of food utilizatramch is important for
targeting specific intervention related to heakpects of food security.
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Influence of Farmer Field Schools on Adoption of Agcultural Farm
Innovations in Mbinga and Mbeya Rural Districts, Tanzania

K. M. Kajigili * and A. Z. Matte€?

Ministry of Agriculture, Food Security and Coopévas Dar es Salaam, Tanzania
2Department of Agricultural Education and Extensi®akoine University of Agriculture,
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Abstract

The Farmer Field Schools (FFS) extension approaels wiloted in Mbinga
and Mbeya Rural Districts for over 10 years, afednich it was out-scaled to
the rest of the country. However, this decision was based on empirical
evidence regarding the effectiveness of the appraacacilitating farmers to
adopt better farm practices. This study was coretliat Mbinga and Mbeya
Rural Districts to determine how the FFS approactiuenced the adoption of
farm innovations including intensification, divdisation and extensification
of production. Innovations considered include tynelperations, improved
maize and bean varieties, new livestock breedsrasasure of intensification,
new economic activities as a measure of diversiboaand expansion of land
under cultivation as a measure of extensificati@nstructured questionnaire
was used to collect primary data from 270 randorséyected respondents
consisting of 180 FFS participating and 90 non-Fg&ticipating farmers.
The data were supplemented with focus group dismssand key informant
interviews. Results show that there was a stasifyicsignificant difference
between FFS and non-FFS farmers in adopting farnmowations and crop
productivity. The FFS approach influenced the adwpof farm innovations
including intensification, diversification and ergfication of production and
resulted into increased agricultural productivitjowever, sustained adoption
and successful out-scaling will depend on the awbdity of resources.

Keywords: Farmer Field School, intensification, diversificat, adoption,
intensification.

Introduction
gricultural extension and advisory services areriical means of
Aaddressing rural poverty (Godtlaret al, 2003) by improving the
productivity of agricultural systems, raising tieome levels of farm
families and improving the quality of life of rurérm households (URT,
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2000). In addition, extension services aim at ma@mmng and conserving the
natural resource base for sustained agriculturakldpment and enhanced
food security. The design of agricultural extengmwagrammes in developing
countries has been the subject of heated debaterlé®y 1982). Guided by
these debates, extension services have undergureals&ransformations in
the past few decades. The main transformation| tedently, was the shift
from the transfer-of-technology approach to moretigpatory approaches
including the Farmer Field Schools approach.

The term Farmer Field Schools (FFS) came from aoriesian expression
sekolah lapangameaning field school. It is defined as a groupexrtension
processes based on adult non-formal educationdadgt(Gallagher, 1989). It
IS a participatory agricultural extension approdshsed on learning by
discovery. The aim of FFS is to build farmers’ aapato analyse their
production system, identify problems, test possdéutions and eventually
adopt the practices most suitable to their farnsiygtem. In addition, it aims at
increasing production/productivity of crops andebtock; reducing production
costs by using less inputs for example pesticided iaorganic fertilizers;
reducing unnecessary human exposure to agrochemerapowering farmers
to make decision on farming activities even in thesence of extension
officers; timely field operations and emphasiziraytigipatory and democratic
learning approaches (FAO, 1999).

The knowledge acquired during the learning proeessbles farmers to adapt
their existing technologies to be more productpmfitable and responsive to
changing conditions, or to test and adopt new teldyies (FAO, 2003). The
first Farmer Field Schools were established in 1@88entral Java during the
pilot phase of the FAO-assisted National IPM Progree (Brauret al., 2000).
Subsequently the approach has been extended t@akewentries in Africa and
Latin America. By the 1990s the approach was beised in several African
countries such as Burkina Faso, Kenya, Mali, ZamBienbabwe, Uganda,
Sudan, Malawi, Ghana and Tanzania.

In Tanzania, the approach was introduced in 199@fg8Btried out in Mbinga
and Mbeya Rural Districts on a pilot basis. Thigly assessed the adoption of
agricultural farm innovations including agriculturatensification aimed at
increasing the productivity of existing land and tevaresources in the
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production of cash crops and livestock (Dixeinal.,2001). Intensification is
associated with increased and more efficient us@rofluction inputs. The
study also assessed the extent of agriculturalrglifi@ation whereby farmers
changed into new enterprises such as food progesand marketing of
pesticide-free rice (Van den Ber al, 2002) by use of farm resources for
commercial gain. It also assessed the extent ehsKication whereby farmers
were utilizing larger areas of land in order torgase production (Beranga,
1998). Finally, the study assessed the effect & HFS approach on
productivity and income levels of participatingrfears.

Methodology

This study was conducted in Mbinga and Mbeya RDiatricts because they
are the Districts where the FFS approach was piloféne main economic
activity for both Districts is agriculture, whichmploys more than 90% of the
population. Agriculture comprises of food and casiop production and
livestock keeping. The major food crops for MbinDastrict include maize,
beans, paddy, cassava and green vegetables. CmHfdew nuts (grown around
the coastal areas of Mbamba Bay), tobacco, simsiirsaya are the major cash
crops. Livestock comprise of cattle, pigs, chiclker goats. The food crops
grown in Mbeya Rural District include maize, beanbgat, cassava and green
vegetables (tomatoes, onions and cabbage). Irightges, paddy, coffee,
pyrethrum, millets and sunflower are the main casbps. Animal keeping
comprise of cattle, pigs, chicken and goats.

Data collection involved administering a structurgdestionnaire to 270
randomly selected respondents consisting of 180p&ktcipating and 90 non-
FFS participating farmers for comparison purposéso, physical observations
such as crop stand, farm size and performancewfem¢erprises was made to
verify the collected information. The primary datere supplemented with
focus group discussion and interviews with key infants.

The effectiveness of FFS was determined in termthefextent to which it
influenced the adoption of farm innovations as mead by intensification,
extensification and diversification (Scoones, 1998jtensification is the
effective use of agricultural technologies in ortleproduce enough products
per unit of inputs. Some of the technologies exaohimcluded the use of
improved seeds, recommended seed rate, propengpéeitilizer application,
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insect/pest control, and improved livestock keepiDiyersification is defined
as the entrepreneurial use of farm resources fawnaagricultural purpose for
commercial gain. Hence, diversification reflectg tteduced dependence of
farmers on agriculture as a source of income. Farmwere therefore asked to
mention any entrepreneurial activities that theyenendertaking using income
they obtained from their agricultural activitiesadtly, extensification can be
defined as the process or trend of developing aeneotensive production
system that utilizes large areas of land, so is #iudy extensification was
assessed by asking respondents the extent to wieghwere able to increase
the area of land under cultivation. The data weralyged using Statistical
Product and Service Solutions (SPSS) version lizeAt was employed to test
whether there was statistically significant difiece in the acreage and crop
productivity increase before and after joining FFS.

Results and discussion

Intensification

Intensification is the effective use of agriculiutachnologies in order to
produce enough products per unit of inputs (Nid€i93). Under this system
farmers intensified the small pieces of land bycpsang the innovations that
were learnt during FFS sessions to increase priyct Intensification
involved a number of factors. In relation to thejpiibn of improved seeds, the
study shows that 90.6% of the FFS participatingn&as from Mbinga and
Mbeya Rural Districts used improved and certifiegds of maize while only
18.9% of the non-FFS participating farmers did About 83.9% of the FFS
participating farmers and only 15.6% of non-FFSnfars used improved bean
seeds. Mukam{2003)reported that the improved seeds are among theatrit
agricultural inputs required by farmers to imprgreductivity.

The use of improved seeds has impact on incregsodyctivit. TARP I SUA
Project (2005) reported that the increase in provdbte and income was a
result of use of improved crop husbandry and impdoseeds. Mungisha and
Diiro (2010) in a study conducted in Eastern anat@é Uganda reported a
significantly higher yield (2 941.5 kg/ha) for fagns who used improved maize
seeds compared to the yields from local variet$94 kg/ha). These findings
are in line with Godtlandet al. (2003), who reported that farmers who
participated in FFS farmers had significantly marewledge about use of
improved technologies than the non-participatingpparison group.
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In relation to adoption of the proper seeding rtte,study shows that 87.8 %
of the FFS participating farmers used the recommérskeding rate of 17-
25kg/ha of maize, while only 28.9% of the non-FFRStipipating farmers
used the rate of 17-25kg/ha of maize. Many (40.086)the non-FFS
participating farmers used less than 10kg/ha okzenaeed which was below
the recommended seed rate thus resulting into lmp productivity due to
few plant population/ha.

At the same time, 80% of the FFS participating fasn used the

recommended seeding rate of 61-80 kg/ha of bealssedile the proportion

of non-FFS participating farmers was only 20%. Efae, the participating

farmers showed a higher rate of adoption comparath-FFS participating

farmers. The use of proper seed rate for mairshates into 44,000 — 66,000
plants/ha which can increase yield from 3.5 t/hata® — 10 t/ha under

optimum management depending on seed variety (Karsteal.,2007).

In the case of proper spacing, the vast majority.®) of the FFS

participating farmers adopted the use of recomneersgpacing at 75cm x 30
cm in maize while only about one-third (35.6%) rain-FFS participating
farmers adopted proper seeding rate. However, 76#We FFS participating
farmers used the recommended spacing of 50cm x20dmeans while less
than half (40.0%) of the non-FFS participating farsn adopted. Mureithi
(2005) reported that to get high yields, propercspga is important. The
available soil moisture and nutrient levels wiltetenine the crop population
recommendation. Closely spaced plants cause cadiopefdr light, moisture

and nutrients resulting in low yields. Low yieldss@a result from widely

spaced plants since fewer cobs will be harvestad finy given area.

The rate of fertilizer application was measuredtenms of kilograms of
fertilizer rather than the amount of Nitrogen. Ttady shows that while 80%
of the FFS participating farmers applied fertilizdrthe recommend rate of
250kg-375kg of fertilizer/ha, only 24.4% of the ABRS farmers applied
fertilizer at the recommended rate, the rest eithérnot apply any fertilizer
(35.6%) or applied at less than the recommended(88.9%). In the case of
beans, 76.1% of the FFS participating farmers adpihe recommended rate
of 100-125kg/ha of DAP fertilizer at planting whitely 17.8% of the non-
FFS participating farmers applied the recommendsel af fertilizer in beans,
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and the rest either did not apply at all (61.1%applied at sub-optimal levels
(18.9%). In addition, due to the high cost of egitural inputs, some of the
FFS and non-FFS farmers were not able to purch&fkg bag of fertilizer,;
instead they bought small amounts from the retaolps which did not meet
the nutrients required by the plants resulting lote crop productivity.

In relation to adoption of proper crop storage, shely indicated that almost
three-quarters (73.9%) of the FFS participatingnfenrs stored the grain by
using industrial pesticides at the rate of 100glactsuper dust for 100kg of
maize while the rest used botanicals (usudkyphrosia sp. Only a quarter

(25.5%) of the non-FFS farmers used industrialipiests at the rate of 100g
actellic super dust for 100kg of maize while 36.Uu%ed botanical pesticides
and 37.8% did not use any storage pesticide. Icdlse of beans while 83.9%
of the FFS participating farmers used actellic sujust at the rate of 100g for
100kg of beans, and 16.1% used botanical pesticatesit a half (45.5%) of
the non-FFS participating farmers used industrestigides for storing beans
and 25.6% relied on botanicals. FFS farmers weseetre more likely to use
industrial pesticides compared to non-FFS farmers.

During focus group discussion farmers explainedptioeedures they followed
in the preparation and application of the botanpesticides. First, they pound
1 kg of Tephrosia sgreen leaves in a mortar then they mix with fikee$ of
water and then strain. The five litres were mixet i5 to 10 bags of grain of
100kg each. Thereafter the grain is dried in the gp to about 13.5%
moisture content. The grain is kept free from itgests for almost three
months. Alternatively they pound 1kg of digphrosia speaves and mix with
5 to 10 bags of grain which keeps the grain freenfrpests for the same
period. Sometimes th&ephrosia sppowder is spread in the store as
disinfectant before arranging the bags of graikiliothe insect/pests. At the
same time, the extension officers explained thenhéas were taught to use
botanical pesticides in order to reduce the cogirofluction to farmers who
could not afford to use industrial pesticides; allses safe for their health.
They pointed out that before FFS, most farmers nssdthion and kynakil to
store maize which was dangerous for their healtlhdyet al. (2008) reported
that botanicainsecticides are best suited for use in organid fm@duction in
industrialized as well as developing countries.
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In the case of adopting livestock keeping, theere three systems of animal
rearing that are used by farmers in Mbinga and Meyral Districts. These
are the intensive system whereby animals/birdskep indoors, the semi-
intensive system where animals/birds are sometkapsindoors and at other
times they are taken out for grazing, and the extensystem whereby
animals are taken out for grazing or free rangease of birds. Animals feed
on grasses in the bush and when they come badleievening they can be
provided with supplements such as maize bran aaskgs.

The study results show that while most of the FBR&ig@pating farmers used
intensive system for rearing livestock, most of tlea-FFS farmers used semi-
intensive or extensive system. Generally, intenaivé semi-intensive systems
of livestock rearing are more productive than tkieesive system. Sartika and
Noor (2005) for example reported that local chickerindonesia performed
better under semi-intensive system than in extensygtem because extensive
rearing system exposes the chicken to predatoversel environment such as
excessive heat, chilling and exposure to paraaidsliseases.

The findings show that farmers who participated k5 activities were more
likely to adopt improved farming practices and herto intensify their

agricultural activities compared to those farmetsowvdid not participate in
FES activities. This shows that the FFS approachan influence on farmers’
tendency to intensify their agricultural activities

Diversification

Diversification reflects the reduced dependencéaonhers on agriculture as a
source of income. The study observed that after RR& training farmers
adopted farm innovations and increased productmitych enabled them to
establish new agricultural as well as non-agricaltenterprises. Discussions
were conducted with farmers to know if there weesvrenterprises that had
been established as a result of the FFS trairiihgy reported thaafter the
FES training and after adopting farm innovationsytincreased productivity
and obtained a good income from selling crops whkitabled them to diversify
into other enterprises.

The study shows that 35.0% of the respondents gifieet into dairy cattle,
improved chicken and pig rearing. Other farmers4%) were engaged in the
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production of horticultural crops such as tomataed other vegetables. About
18.9% diversified into business such as milling hiaes, butchery, catering
and guest houses. Others were involved in treetiptall.7%); fish farming
and bee keeping (3.9%). Only 16.1% had not diviesiinto other economic
activities because they spent their farm incomehonse construction and
paying school fees for their children. Some of theners reported that after
FES training they sold their local breed cattle bodght improved cattle which
produced more milk, while others engaged in keepimgroved pigs and local
chicken as an additional source of income. A singhse was also reported by
Van den Berget al. (2002) that from the increase in profits after RF#ning,
farmers diversified from agricultural production tan non-farm income
generating activities such as purchasing refrigesafor selling yoghurt ,
milling machine, sales outlets for vegetables, tapdistribution, selling of
pesticide-free rice, fruits, legumes and food pesing.

Extensification

Extensification was measured by the extent to wHentmers were able to
increase the land under cultivation. The study olegk that there was
statistically significant difference in acreagergase after joining FFS for both
maize and beans at p < 0.0001. The mean area entteration for maize
before joining FFS was 0.81 + 0.032 ha for FFSigigsting farmers and 0.86 +
0.054 ha for non-FFS patrticipating farmers. Areétivated before FFS for
beans was 0.41 + 0.030 ha for FFS participatingnéas and 0.38 + 0.029 ha for
non-FES participating farmers. Thus, no significdifference was observed.
After joining FFS there was an acreage increasd-K8 participating farmers
from 0.81 £ 0.032 ha to 1.27 + 0.047 ha for maind there was an increase
from 0.41 + 0.030 ha td@.93 + 0.037 ha for beans, while for non-FFS
participating farmers there was no acreage incréasboth crops. During the
early stages of FFS training farmers were encoudrdiggt acreage increase was
not an issue but the emphasis was put more onuttgal productivity through
intensification. Farmers were advised to cultivateall pieces of land, which
under good management could produce enough crops.

During focus group discussion the farmers repotted after completing the
training at the end of the cropping season thejicedt an increase in
productivity. They reported that before the introtlon of FFS they used to
produce 1.6 t/ha of maize, and 0.3 t/ha of beaunsafier the introduction of
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FFS the productivity increased to 4.2 t/ha of maael 1.2 t/ha of beans. The
increase in productivity was noticed after knowkedmad been acquired from
FFS, which encouraged the farmers to expand taein &creage.

Effect on crop productivity

Baseline data obtained from the District Agricudtuoffices of Mbinga and
Mbeya Rural were used to compare the crop productoefore and after the
introduction of FFS. That means crop productivigfdve the introduction of
FFS was the same for FFS and non-FFS participatammers but the
difference in the increase in crop productivity vaediserved from the farmers
who joined the FFS groups. It was indicated by B DO’s offices in
Mbinga and Mbeya Rural that before the introductbthe FFS approach the
maize average productivity was about 1.63 t/hafantbeans 0.32 t/ha. After
the introduction of FFS approach maize averageymtbdty was reported to
have increased up to 4.75 t/ha and beans 1.21 t/ha.

A t-test was employed to check if there was diasiBy significant difference

in crop productivity between the FFS and non-FF&i@pating farmers

before and after joining FFS. The results show kediore the introduction of
FFES there was no statistically significant diffezenin maize productivity
between FFS and non-FFS farmers (P = 0.296). Then rpeoductivity for

both FFS and non-FFS participating farmers was tlh&. After the

introduction of FFS, the FFS participating farmenscreased maize
productivity up to 4.2 t/ha while there was no sase for non-FFS farmers
(1.6 t/ha). Therefore, there was a high statidticaignificant difference in

maize productivity (P = 0.0001) between FFS and-RBS participating

farmers. Likewise, for beans there is no statiiticaignificant difference

between FFS and non-FFS participating farmers bejoming FFS (P =

0.457). The mean productivity was 0.3 t/ha for b6#RS and non-FFS
participating farmers. After the introduction of &Fthe FFS participating
farmers produced 1.2 t/ha of beans which showedigh Istatistically

significant difference (P = 0.0001) between FFS aowlFFS farmers.

Participation in FFS activities therefore resuli@io an increase in crop
productivity of the FFS participating farmers. leased productivity was a
result of the FFS members adopting improved teduies based on
knowledge and skills that were acquired duringRR& sessions.
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Conclusion

The study shows that as a result of participatior-FS activities, farmers
acquired knowledge and skills that enabled thematmpt agricultural
innovations which led to increased productivity.eThon-FFS participating
farmers on the other hand lacked the knowledge slals on the new
innovations. The increased income obtained by ERAdrs facilitated them to
diversify into new enterprises and also encourapedh to expand the area
under cultivation. The study shows that the FFS@ggh was very effective
in stimulating farmers to adopt farm innovationsl amincreasing agricultural
productivity. Given adequate resources, more fasrirethe study districts and
elsewhere could also benefit from participatindgrk¥S activities.
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Abstract

A bibliometric analysis was conducted to understdredresearch productivity
and scholarly impact of forestry researchers at dhoi University of
Agriculture for the period of 1998 to 2013. Datareveobtained using the
Publish or Perish software that uses Google Schaotaretrieve scholars’
publications, citations and related metrics. A tadd 1031 publications were
recorded for all forestry researchers, giving areeage of 64.4 publications
per year and an annual growth rate of 6.3%. Thery2@08 had the most
(12.7%) publications followed by 2007 with 9% df @lblications while the
year 2003 had the lowest (3.2%) number of publocesti Majority (88.1%) of
the publications were multiple-authored and therdegof collaboration was
0.88. The top ten ranked forestry researchers domtied nearly half (46.3%)
of all publications; hence corroborating to the kats Law of scientific
productivity. However, these top ten scholars sliba@nsiderable variation
since no single scholar maintained the same ran&llimine metrics. These
findings suggest that many factors should be cemsdlin combination when
evaluating research performance. The study findoasfor a paradigm shift
for scholars to focus on the scholarly impactsheiitt publications.

Keywords: Research productivity, scholarly impact, foreshipliometrics

Background information

valuation of research performance can be conduatedrious levels
Eand for different purposes. Governments use relgaecformance to

get insights as to how far a country has progresseesearch and
development (Wickremasinghe, 2008), to plan andempnt research policy,
and for the value for money considerations. Fundorganizations use
research performance evaluations to decide thd lelveesearch funding
(Aroraet al.,1998). At times, institutes that seek researclifumare required
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to provide evidence of their research accomplistimeim universities and
research institutions, research performance is rapoitant criterion for
recruitment, promotion, rewards, professional redgn, workload decisions,
and for allocation of resources and facilities. &ash performance is also one
of the most important indicators in ranking univeées and research institutes.
Moreover, disciplines’ progress and reputation barntracked based on their
research performance (Ingram and Petersen, 1994¢ &eal., 1998). In
addition, companies use research performance as/afndetecting expertise
within universities, with subsequent hiring of fdguand graduates as
consultants or employees (Gonzalez-Brambila and36gl2007).

In principle, research performance has two compisnemproductivity and
impact. Traditionally, research productivity hasshemeasured through the
number of publications produced in a given timeiqeerOn the other hand,
the quality of publications, which reflects the iagp is measured by how
many times the publications are cited by other @sth the higher the number
of citations, the higher the level of impact. Thigt to say, research
performance has been determined by ascertainingtdted number of
publications and counting the number of times spchlications have been
cited by others. This is based on the fact thatyocay out research and
communicating the results go together, and thay, soentific research is
often steered by previous similar works. Howevenmany cases a great deal
of weight has been placed on the quantity of pabbns produced (Frostt
al. 2007). Nevertheless, considering that research mplex activity, a
combined use of several performance indicators ¢basider its breadth is
highly recommended (Van Leeuwest al, 2003). Consequently, several
sophisticated indicators have been developed ientegears for assessing and
comparing performances of researchers, researchpgyroinstitutions or
countries. Such indicators are a result of techyiodd advancements that
enable detailed analysis of data on publication@tation counts.

Research productivity and impact can be combinéd @& single index to
determine research performance. Such indices iachi@ h-index which
integrates the number of publications and citattoonts in a single number
indicator. According to Hirsch (2005), “a scientists index h if h of his or her
Np papers have at least h citations each and tier @Np-h) papers have at
most h citations each”. The advantage of the hxndethat it combines an
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assessment of both quantity (number of publicajiarsl quality (citation

counts) (Glanzel, 2006) - simultaneously conveyimjormation about

productivity and impact. That means, the h-index Heeen designed to
improve upon simpler measures such as publicati@itation counts. Large h
scores indicate that a scholar has produced mahlcptions that are well

received within the field based on a high citatmmunt. The h-index works
properly when comparing scientists working in tiaene field over the same
time period. Other variants of the h-index incluihe g-index which is a
supplement to the h-index in that highly citedc@es are given more weight.
The contemporary h-index (hc-index) gives more Wwetg new publications.

Furthermore, the HI-norm index normalizes the mtaicounts before the h-
index is calculated by first dividing the citatiobg the number of authors for
each individual work (Harzing, 2008).

Over the years, bibliometric techniques, which pegt of scientometrids

have been important methods for evaluating resgaedormance. According
to Pritchard (1969), bibliometrics deal with thephpation of mathematical
and statistical methods to analyze quantitative guodlitative aspects of
publications. These techniques are used in idemgjfghe most productive
individuals or units, describing collaboration patts, determining the
popularity and impact of specific authors or pudtions, and in discovering
research anomalies. Traditionally, the most commomsed sources of
scientometric data for individual researchers & $cience Citation Index
(SCI) and the Arts and Humanities Citation IndexXH#Cl). Recent advances
in information technologies have enabled innovatimeation of large
databases that incorporate publication and citadiat® from which, among
others, a variety of metrics are derived. Consetigenew data sources
including the Web of Science, Scopus, and PublisiPerish (PoP) have
emerged in recent years.

The Publish or Perish (PoP) software, which wagas#d in 2006, uses
Google Scholar to obtain the number of publicatiand sources which cite
them. Google Scholar is a search engine that esilia highly-guarded
algorithmic procedure to identify scholarly worksdaindex them accordingly.
Hence, using Google Scholar to identify publicasi@md citations allows for
the inclusion of the author’'s entire body of puldid work rather than a

1 Scientometrics is the science of measuring antyzing science.
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selected list of publications (Harzing, 2008). TlReP software produces a
number of descriptive statistics for individual fats including the total
number of papers, total number of citations, yesiree first publication,
average number of citations per year, total citegtiper paper, total citations
per author, and total papers per author. In additloP calculates several
indices including the h-index, g-index, Hc-index daHI-norm index.
Comparative studies indicate that the PoP softwetreeves more publications
and citations compared to others such as Web @&n8eiand Scopus (Bar-
llan, 2008; Saad, 2006).

Forestry research in Tanzania dates back to 183 wie first nursery was
established near Dar es Salaam for testing treeiespeOther notable
developments in forestry research during the caloperiod include the
establishment of the Biological Research Statiori902 in Amani, Tanga;
shifting of the Amani Station to Muguga Kenya iMd89and the establishment
of Sivilcultural and Utilization Research Statioms Lushoto and Moshi
respectively during the 1950s. Establishment ofRkpartment of Forestry at
the Morogoro campus of the University of Dar esa8al in 1973 and its
elevation to a division in 1974 further augmentexk$try research in Tanznia.
In 1980, the Tanzania Forestry Research Instifitd=QORI) was established
to carry out and coordinate forestry research & ¢buntry. Following the
establishment of the Sokoine University of Agricudt (SUA) in 1984, the
then Forestry Division became the Faculty of Foye@lshubemuki, 1998;
Abeli, 2000). In 1998, this Faculty underwent samamsformations including
renaming it to the Faculty of Forestry and Natuos$§zrvation along with the
establishment of the Department of Wildlife Managem At present, most
forestry research in Tanzania is carried out at Shbinly because there is a
high number of researchers. SUA is the only unitieia the country with a
dedicated faculty dealing with forestry and allgsiences.

This study was designed to understand the perfacenahforestry researchers
at SUA for the period between 1998 and 2013. Forestsearchers in the
context of this study include all academiciansha Faculty of Forestry and
Nature Conservation at Sokoine University of Aglticte during the study

period. Research performance was measured thitbeginalysis of research
productivity and scholarly impact of all researchat the Faculty of Forestry
and Nature Conservation. Specifically, the studwlyred the growth of
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forestry scholarly literature, the year-wise breal of publications, and
determined authorship patterns and the level dalbotation. The study also
analyzed individual researchers’ productivity angact. The 16 years period
was chosen in order to get insights about developsni@ forestry research
since the Faculty of Forestry and Nature Consermatttained its current
status. This study was also important in that moilar studies have been
carried out at SUA and in Tanzania at large.

Literature review

Bibliometric methods have been used to measure pidormance of
researchers across disciplines around the globe.field of forestry is no
exception. A bibliometric analysis of the Journélliedian Foresterfor the
period between 1991 and 2000 indicated that thebeurof articles published
yearly ranged between 114 in 1992 and 156 in 1RRftiple-authorship was
dominant (64.6%) and the degree of collaboratios @&4 (Hazarikat al,
2003). A bibliometric analysis of forestry resea(@B77-2007) in Bangladesh
established a strong increase of forestry papers f£1998 to 2000 but they
started to decrease in 2001 and again increas2@0id due to various factors.
Most of the published papers were multi-authoredhwilegree of a
collaboration of 1.0 (Mialet al.,2008). Joshet al.(2010) analyzed the global
trends of forest fungal research during 1987 - 2808 the results revealed
that the numbers of publications had increasedifsigntly especially during
2004 - 2008. Similarly, a bibliometric analysisgibbal biodiversity research
during 1900 - 2009 revealed that the number of ipattbns on biodiversity
increased from 117 in 1980 to 7,533 in 2009 (ktual., 2011). In a recent
bibliometric analysis of global forest ecology ras# covering the period
between 2002 and 2011, Song and Zhao (2013) fooadthe number of
articles published annually grew at a stable rate.

Several bibliometric studies have been conductedther fields as well.

Among these studies, Sevukat al. (2007) analyzed a total of 348
bibliographic records of plant sciences retrieve Science Citation Index
(SCI) during the interval 1997 to 2006. The studurid that there was a
sudden increase of publications in the years 19@82803 while a decreasing
trend was noted in the years 1999, 2002 and 200Bapty attributed to

changes in funding sources for research. In higystd Plant Science research
productivity in Chile during the past 20 years, ¥skopf (2008) noted that the
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number of articles published within the Plant Scendiscipline grew
throughout the 20-year period. The research prodtycbf social scientists at
the Centre for Development Studies in India dud®§8 — 2008 indicated that
there were 599 publications (Sudhier and Abhila,120Baby and Kumaravel
(2012) examined the research productivity of Perlyaiversity faculties in
India during 1998 — 2010 and found that the growitllesearch has steadily
increased from a single article in 1998 to 102ckes in 2010. Abramet al.
(2009) analyzed differences in research produgtieit researchers in the
scientific-technological disciplines of Italian wersities. They confirmed the
presence of significant differences in productiviitgtween men and women
although the differences were smaller than repartele literature.

A number of studies have computed h-indices ofviddial researchers in
different disciplines. Hirsch (2005) found that théndices of some prominent
physicists ranged from 62 to 110; that of Nobelz@winning physicists
ranged from 22 to 79; and that of the top ten suisoin the life sciences
ranged from 120 to 191. The study concluded thaesehwere clearly huge
figures and they reflect the publication habitsnatural sciences. The h-
indices of information scientists in the United gdom were found to range
from 5 to 31 (Oppenheim, 2007) whereas the h-irgdioé 31 American
information scientists ranged from 5 to 20 (Croamd Meho, 2006). Saad
(2006) found that the h-indices of consumer reseascranged from 3 to 17
and Sidiropoulost al. (2007) found that the h-indices of computer scststi
ranged between 14 and 24. In evaluating the relsgaoductivity of Zahedan
University of Medical Sciences (ZAUMS) from 1976320 Vatankhah (2012)
found that the h-indices increased from 1 to 19nduthe interval of the study.
Abramo et al (2010) observed that the h-indices differ depepdin what
publications a database covers and analyzes. Glgnéna literature confirms
that the h-index is sensitive to the disciplinaagkground of researchers.

Other studies have ranked researchers accordingrious productivity and
impact measures. Abrizah and Wee (2011) estimaedesearch productivity
of Malaysia’s computer science researchers using &@am the Web of
Science database during the period of 2000 to 28dtng other findings, it
was observed that 74.4 percent of 1662 authordghaal only one article and
the most prolific author had 34 papers. Author pribity was not in

agreement with Lotka’s law. Using PoP, Khatyal. (2011) re-ranked the top
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female academic “stars” in criminology and criminaistice that were
identified by Riceet al. (2007). Among other things, the findings were &yg
similar to those of Ricet al. (2007), although some scholars did move up in
some rankings. In a similar study, Copstsal. (2012) assessed the most
productive scholars in criminology and criminal tjoe using various
productivity measures. Through disaggregation afdpctivity measures by
academic ranks, Copes al. (2012) determined the most productive assistant
professors, associate professors and full professor

Notwithstanding the growing use of bibliometric dies to evaluate research
performance, such studies are very scarce in TénzAn extensive literature
search could only identify a study conducted by d@lehet al. (2012) to
compare the publication output and patterns of exwéal librarians in Eastern
Africa from 2000 to 2009. The authors establisheat there were minimal
publications over the course of ten years; mostieéc librarians preferred
publishing individually; and that the most publidhauthors were from the
University of Dar es Salaam and Sokoine Universify Agriculture in
Tanzania. Hence, the present study would contritiutee scarce literature on
scientometric studies in Tanzania.

Methods

This bibliometric analysis was conducted for fivayd from ¢ to 13
September 2013. This short period was importarddsse citation counts keep
on accumulating. At first, names of forestry reshars were obtained from
the Faculty of Forestry and Nature ConservatioorEf were also made to
obtain the names of scholars who worked with theufea for different periods
between 1998 and 2013 but had left for various omss In total, 72
researchers were identified for this study.

Using the PoP software, author impact analysesllof2aresearchers were
conducted for the 16 years period. The study etlidata that were publicly
available in the web; meaning that any publicatiand citations that were not
available on the web could not be retrieved. A deatrategy was developed
including all authors’ names and their possibleiards. Each individual

scholar was entered into PoP to determine individtagistics. Search results
were carefully refined to ensure that only worksimtended persons were
captured and duplicates were removed. Publicatimm homonym authors
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were identified and removed. If questions arosehenvalidity of particular
publications, these were re-searched via the wettetermine if they were
actually written by those particular authors. Tesults were sorted by years of
publications in order to obtain the year-wise disttion. In the context of this
study, the types of publications considered weuenal articles, books, book
chapters, conference papers and book reviews.of@lentumber of authors for
each publication was manually counted. For eaclolachthe retrieved
statistics included the total number of publicasiootal citation counts,
average citations per paper, average papers peoragiverage citations per
year, h-index, g-index, Hc-index and the HI-norrheTimitation of this study,
as alluded to earlier, is that it only focused ablgcations that were retrieved
by PoP through Google Scholar. This could howedso be considered as a
strength in terms of wider reach and impact.

Results and discussion

Based on the “all counting method” whereby eaclh@uteceives a full count
for joint pulications, a total of 1031 publicationgre recorded for all scholars
at the SUA’s Faculty of Forestry and Nature Conagown during the period
between 1998 and 2013. This gives an average df fi4blications per year
and an annual growth rate of 6.3%. The year-wis&idution shows that the
year 2008 had the highest number (131; 12.7%) bfigations followed by
the year 2007 (93; 9%). The year 2003 had the lowasber (33; 3.2%) of
publications (Table 1). Although publications wen@duced every year, the
trend does not show a predictable growth pattefims Tay raise some
guestions such as why would the number of pubboatrise in the year 2000
followed by a fall in the following years? Why wHwere a rise again in 2007
and 2008 which was followed by a fall by almostfmalthe following years?
Partly, such trends might be attributed to the lisdvke availability of research
funds, which are often obtained through donor supgiocould also be due to
the fact that sometimes manuscripts take long tori® published in journals.
It should be noted however that these publicatiate dvere extracted in
September 2013; hence the total productivity of2@ight be incomplete.
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Table 1: Year-wise Distribution of Publications

Year No of publications Percent
1998 58 5.6
1999 42 4.1
2000 85 8.2
2001 60 5.8
2002 36 3.5
2003 33 3.2
2004 61 5.9
2005 75 7.3
2006 48 4.7
2007 93 9.0
2008 131 12.7
2009 71 6.9
2010 46 4.5
2011 59 5.7
2012 68 6.6
2013 65 6.3
Total 1031 100.0

Source: Google Scholar

With respect to the authorship pattern, the stualjirigs indicate that the great
majority (88.1%) of the publications were multigathored with over a fifth
(21%) of the publications being contributed by éjeint authors. A total of
194 (18.8%) publications had six or more authorsl &88 (18.2%)
publications had four joint authors. Only 11.9%tloé total publications were
single authored (Table 2). The ratio of team waorkhiat of sole work was 7:1,
indicating a very high level of collaboration inréstry research. These
findings support previous studies such as thoddazfarikaet al. (2003) and
Miah et al. (2008) that established somehow similar authorglaiferns and
levels of collaboration in forestry research.

The degree of collaboration among forestry scholas computed as the ratio
of the total number of collaborative publicatiors the total number of

publications (Subramanyan, 1983). The degree dalwotation in this study

was 0.88; which again points towards a high leveleamwork. This can be
attributed to the fact that forestry research ghlyi multidisciplinary in nature,

which often calls for researchers from diverse gbeations to share their
expertise. However, this is contrary to Onyanch@0{ and Ocholleet al.
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(2007) who reported that research collaboration Africa is weak.
Nonetheless, collaboration in research is ofteromenended as it enables
researchers to share skills and techniques; enbdraresferring of knowledge
(especially tacit knowledge); brings about crossitization of ideas; provides
intellectual companionship; plugs the researchdo ia wider scientific
network; and enhances the visibility of researchrkewo(Katz and Martin,
1997). However, it is often difficult to determiniee actual contribution of
each scholar when they collaborate in writing dipalar scholarly article.

Table 2: Authorship Pattern of Publications

No. of Authors No. of publications Percentage
Single Authors 123 11.9

Two Authors 166 16.1

Three Authors 216 21.0

Four Authors 188 18.2

Five Authors 144 14.0

Six or more Authors 194 18.8

Total 1031 100.0

Source: Google Scholar

The study findings in Table 3 indicate various prcitd/ity and impact
measures of the top 10 ranked forestry researc@te®$JA. The mean scores
for various metrics for these top 10 ranked redearcwere 47.7 publications,
325 citations, 8.36 cites/paper, 18.67 papers/aui88 cites/year, h-index
of 8.4, g-index of 15.4, Hc-index of 6.1 and Hl@xdof 5.7. These mean
scores are higher than the overall means for sflanechers. The top 10 ranked
forestry researchers showed variation among prodiyctand impact
measures since no single scholar maintained the sank in all nine metrics.
Hence, these findings support the argument thatipleiimeasures should be
employed when assessing scholars’ performance.niéans that there are no
all-purpose indicators for research performaités argument is supported by
Martin  (1997) who argued that research performangea complex
multifaceted endeavour that cannot be assesseg asimgle indicator.

When considering the number of publications, the 1® ranked authors
together contributed nearly half (477; 46.3%) of @hblications with an
average of 47.7 publications per author. Theseirfgsl corroborate Lotka’'s
Law of scientific productivity (Lotka, 1926) whiclpostulates that large
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proportions of authors tend to produce relatively farticle equivalents, with
the bulk of production being made by a small numifeindividuals. In this
case, S.A.O. Chamshama was the most prolific auf6er publications)
followed by R.E. Malimbwi (67 publications) and G.®&ajembe (64
publications). However, when re-ranked based oaticit counts, which
indicates the usefulness of the publications, BEubga ranked the first (528
citations) followed by E. Zahabu (495 citations)daA.N. Songorwa (468
citations). Surprisingly, the top three scholarstenms of publications had
fewer citations compared to some scholars with feweblications. For
example, Chamshama had the highest number of ptibls but dropped to
the ninth position in terms of citations whereas@owa with 19 publications
moved up from ninth to the third place. This camfir the fact that ones’
citation counts depend on factors other than thmbau of publications. Such
factors include the visibility and accessibilityjolirnals where one publishes,
quality of publications, author’s integration inszientific networks, age of
publications, the size of the scientific commur(@reamer, 1998; Zuckerman
et al, 1991), and the topic or issues which ones plédis

With respect to the researchers’ yearly impact,dauanked number one with
37.71 cites per year, followed by Songorwa (31.i8s@er year) and Zahabu
(30.94 cites per year). On the other hand, if @keg into account the number
of cites given to each individual publication, Songa ranked the first

followed by Luoga and J.J. Kashaigili with 24.63l.27 and 7.90 cites per
paper respectively. The average number of citaterspaper indicates the
relative extent to which certain publications gewerinterest in the scientific
community. The top three authors with the most paper single author were
Malimbwi (25.55 papers per author), Zahabu (25.2pegps per author) and
Chamshama (23.50 papers per author). The numbpapérs per author is
obtained by dividing each publication unit by thember of authors of that

publication and summing the results over all pdtlans.

271



Table 3: Rank-list of most productive authors

JCEE (2013) Volume 4 Issue 2

g %] — g X
g S 0 2 3 5 5 g
= IS S o @ 2 ) ) S £ =
o SRS, 2 B ) D S S c S} ©
= . 5 © 0} o 0} < c T c o
S oS = = © = ; T O - >
< Z Qo (@) (@) o O I O I I (@]
E. Zahabu 63 (4) 495 (2) 7.85 (4) 25.15 (2) 304 ( 12(1)) 2022 10(1) 8(1) 1
E.J. Luoga 37(7)  528(1)  1427(2) 1287(9 3® 9(3) 22(1) 7(3) 8() 2
J.J. Kashaigili 40(6)  316(4)  7.90 (3) 14.43 (8) 26.33(4) 10(2) 16(4) 9(2) 6(2) 3
G.C. Kajembe 64 (3) 280 (5) 4.38 (8) 19.82 (5) 0y 65) 8(4) 14(5) 5(5) 5(3) 4
A.N. Songorwa 19 (9) 468 (3) 24.63 (1) 12.43(10)1.28(2) 6(6) 19(3) 4(6) 53 4
R.E. Malimbwi 67(2)  252(6) 3.76(9)  2555(1) 1%(7) 7(5) 12(6) 5(5 5(3) 5
P.K.T. Munishi 42 (5) 252 (6) 6.00 (6) 15.04(7) 525(7) 9@B3) 14(5) 7(3) 5(3) 6
J.R. Kideghesho 34 (8) 244 (7) 6.97 (5) 2098 (4) 7.43(6) 8(4) 14(5 6(4) 6(2 6
S.A.O.Chamshama 69 (1)  206(9)  2.99(10) 23.50(3)12.88(9) 8(4) 11(7) 4(6) 4(4) 7
G.C. Monela 42 (5)  213(8)  4.84(7) 16.90 (6) 13 7(5) 12(6) 4(6) 5(3) 8
Means 47.7 325 8.36 18.67 21.88 8.4 154 6.1 57
Overall means 14.3 62.76 2.65 5.48 4.40 2.61 456 1.89 1.76

Source: Google Scholar

Note: Number in parentheses is the scholars rartkarmeasure
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The performance of forestry researchers was alssuned on the basis of the
h-index, which is regarded as the most robust arclrate measure of
productivity and impact (Harzing, 2008). Zahabu hiagl highest h-index of
12, meaning that his 12 publications had been digedr more times each, and
the rest of the publications had fewer than 12tioms. Kashaigili ranked the
second with the h-index of 10. These two were thl @cholars with h-
indices of at least 10. Since the h-index discotimtsdisproportionate weight
of highly cited publications or papers that havée yei been cited, adjustments
were made by giving more weight to the authorshhjigited publications (g-
index). In this regard, Luoga had the highest gindf 22 followed Zahabu
(g-index 20) and Songorwa (g-index 19). The g-intleerefore has a greater
discriminatory power that makes it easier to corajarformance.

When adjustments were further made to give morghtedo newly published
works (Hc-index), Zahabu (Hc-index 10) ranked thestffollowed by
Kashigili (Hc-index 9). In this case, another sempP.K.T. Munishi, moved
up sharing the third place with Luoga both havingiirtdex of 7. The Hc-
index often provides a slightly fairer comparisogtvieen junior and senior
scholars. For junior scholars, the Hc-index is gaiheclose to their regular h-
index as most of their publications would be recghéreas for seniors, there
can be substantial differences between the twa@sdas most papers included
in their h-index are relatively old (Harzing, 2008Yith regard to the HI-
norm-index which evaluates the effects of co-awghiprand estimates the per-
author impact, Zahabu and Luoga occupied the fiostition with HI-norm
index of 8 each whereas Kashaigili and J.R. Kidegberanked the second
with indices of 6 each. Five scholars - Songorwajekbe, Monela, Munishi
and Malimbwi - tied at the third position with irgis of 5 each.

Overall, Zahabu ranked the first followed by Luagad Kashaigili. Whereas
Zahabu maintained the first to fourth place in ®@asi metrics, Luoga
fluctuated between the first and ninth position le/hKashaigili fluctuated
between the second and the eighth place. Integhgtiof the top ten most
prolific researchers, five (Luoga, Malimbwi, KajemtKashaigili and Zahabu)
were from the same department - Department of Egrédensuration and
Management. This ranking somehow echoes the rardirgjJA researchers
in the Google scholar citations (SUA, 2013). It gldobe noted however that
topping the list of researchers should not be ctamed that these scholars are
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always more prolific; neither should it create @eyse of superiority for these
individuals. Instead, scholars should simply uss #% a means to show how
they fare among others in the discipline in a pat#r period of time. It should
also be emphasized that ranking of researcherdased on publications and
citations that were available online covering thexigd between 1998 and
2013. This means, some senior researchers could déferently if their
productivity and impacts were measured based om taseer life and if
offline publications and citations were retrieved.

Conclusion and recommendations

The study findings indicate that forestry researsh&t SUA produced an
average of 64.4 publications per year with an ahauarage growth rate of
6.3% from 1998 - 2013. However, there was incoasisgrowth of research
publications as the number of publications rose fefidThis situation can be
attributed to, among other reasons, unreliablelawdity of research funds.
The study findings also indicate a high level @nevork as most publications
were multi-authored. This high degree of collaboratis attributed to the
multidisciplinary nature of forestry research. Ttwp ten ranked forestry
researchers showed considerable variation in verioetrics as no single
scholar maintained the same rank in all nine metrithis supports the
argument that multiple measures should be used whalnating productivity
and impact of scholars. Overall, Zahabu was thedoging scholar.

The study findings suggest that several measureslagltbe considered in
combination when evaluating research performancéndividual scholars.
Relying on a single indicator such as total numbérpublications is
inadequate because each indicator might present sorawbacks. The
findings also suggest that researchers should giulsiubstantial number of
highly cited papers in order to improve their proikity and impact. This
implies that researchers should publish their mesegapers in “visible”
journals such as e-journals and particularly operess journals in order to
receive high citation counts. This calls for a plagen shift among researchers
so that they focus on the scholarly impacts ofrtpablications. Furthermore,
since research in fields such as forestry has prréwdoe highly collaborative
in nature, it is important for institutions to cae giving each author full
credit when counting the publications. Future loivietric research could
include more parameters and involve all forestiseagchers in Tanzania in
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order to obtain a complete picture of forestry agske in the country. A study
can also be carried out to investigate factors thetermine the research
performance of individual forestry researchers.tham bibliometric studies
can be conducted for other fields at SUA and Taiazainlarge.
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Abstract

This study assessed enrolment and performanceudersts in single and
mixed schools in senior secondary agricultural scee schools in Zaria,

Kaduna State of Nigeria. Data on students’ seniecomdary certificate

examination (SSCE) from 1996 to 2000 were obtaifinech Kaduna State
Examination Board. Twelve randomly selected schootaprising of single

and mixed schools were involved. Data were analysaty simple descriptive
statistics and spearman’s rank correlation for tegtsignificance (p = 0.05).

Results showed that 7066 students were enrolled tbeefive years out of
whom 33.3% were in single male schools, 36.4%nglsifemale schools and
30.3% in mixed schools. Performance results shotket female students
from single schools performed better (20%) thanergtudents from single
schools (16.6%). In mixed schools, male studentfonmeed significantly

(r=0.89) better (15%) than female students (10.580)noderate relationship
(r=0.6) existed between male students from singh®als and male students
from mixed schools, and between male mixed sclaualsfemale students
from single schools. A significant difference (188) was observed when
comparing female students from single schools getbiwse from mixed
schools, and when comparing female students fromadréchools versus male
students from single schools. It was concluded geatder does not affect
performance in single senior secondary schoolsthddes in mixed schools.

Keywords: Gender, single and co-educational schools, pegoo®, Nigeria.

Introduction
ome rural families in developing countries haverbesguctant to send
S their daughters to school for fear of learning nealues, become less
inclined to accept domestic work and more integegtigoining salaried
occupation. More priority is given to boys’ educatibecause at adult stage,
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they are expected to support their parents while girls follow their
husbands’ families. The Education Encyclopedia 220&ported that formal
education, both in developing and developed coemtriend to convey
messages and experiences that reproduce traditi@as of femininity and
masculinity and as such, the girls do not acquneskinowledge to question the
status quaand the boys do not learn to appreciate girl'sisesnd conditions.
Consequently, Watkins (1999) reported that aboud nllion of those
enrolled in primary school tend drop out before pteting four years of
education, majority of who are girls from poor féies or marginalized ethnic
groups. He further estimated that by 2005 about 95 billion would be
required in recurrent expenditure to close the geratlucational gap in 51
countries that had the largest gender differewotmati

According to the Education Encyclopedia (2012), bemefits of educating
women are enormous and they range from social fmystich as lower
fertility rates, improved children and women’s hkaland greater life
expectancy for women and men) to individual improeet (such as older age
at marriage, reduced teen pregnancy, greater jpatien and productivity in
the economy and a greater sense of independenespit® these advantages
of educating girls, some studies on gender enrdinrerNigeria secondary
schools (Okekeet al, 1996) have shown a decline in female enrolmetit wi
higher male enrolment at primary school level. Awotstudy (Zymelman,
1990) reported that the proportion of students’obnent into science
secondary school was less than 40%. Nonethelesthearstudy (Nworgu and
Agbo, 1996) in Enugu State, Nigeria reported higirerolment of girls than
boys in science secondary schools.

The reasons for a decrease in enrolment of boygeHion socio-economic and
cultural factors such as inability of parents ty pees, cost benefit analysis of
education, which mostly favoured females, a lowe ratf return from
education, and inability of educated male to do webnomically. There were
also cultural factors which put emphasis on matevealth that must be held
by men and the nouveaux riches and upstarts whags of life have become
attractive to other males in the society. An ingsight output of student in
science is another reason (Mohammed, 1994). Inhanatudy in Nigerian
secondary schools, the enrolment of boys was 1020% more than the girls
(Azimi, 1993). Similarly, Jibril (2000) reported ah boys’ enroliment was
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higher than that of girls. Gender disparity in smhenrolment in favour of
male students is further supported by Orire (198%) Okwo (2001) who
reported 73% enrolment for male and 27% for fenrallae University. These
scholars reported further that male enrollmentecosdary schools was 53%
while that of female was 46%. Similarly, the schslaeported higher
enrollment of male (56%) than female (44%) in ptiynschools.

Generally, enrolment trends in Nigeria are conttaryhe national policy on

education which stipulates that every child hasripkt to free education in

any school of their choice with public funding. tewd, the responsibility for
educating a Nigerian child is primarily on parentsading to forced

competition for the limited places. Inconsistent w$ educational policy gave
birth to multiple criteria of selecting students fenrolment based on sex
discrimination and academic performance of the esitsl in their entrance
examination (Edam, 1987) as well as other criter@duding catchment area,
educational advantage, and disadvantage statesn@sike, 2006). Inadequate
number and poor quality of agricultural teachersl aguipment are also
impediments to achieving quality education at sersecondary level.

Differences in family background such as the octiopaof parents have also
contributed to differences in students’ performafideos, 1978). Studies on
the achievement of pupils are regarded often jabtd to account for huge
government expenses on the education of childrevafiMisi, 1998) as well as
to serve as inputs for curriculum evaluation anseasment of educational
policy implementation. Zaria in Kaduna State of &tig is one of the

educationally disadvantage areas in the country.gegio-cultural reasons,
girls who are in schools in this state are oftehallmwed to seat together or
attend the same school with the boys, hence creagemder disparity and
further aggravating the position of girls in thatet

The position of agriculture both as a subject imosds and practice in Nigeria
is dwindling every day, yet promoting agricultur@asvone of the cardinal
policies at independence. Over the years, agri@llacience is second to the
least applied subject in the Nigerian Universityssibly due to the students’
poor foundation in secondary schools. The quessprhow can Nigerians
justify the huge amount of money the governmenested in agricultural
teachers training and curriculum development withmoeper monitoring and
evaluation of the students’ performance while &ost? Such investment was
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made to train youths who would be self reliantra$iecondary in case they did
not have the opportunity of pursuing furthering eation. Monitoring is
imperative to justify government expenses and toerain the level of
implementation and performance of students in afjtical programme.

The purpose of this study therefore was to establiee enrolment and
performance of students in agricultural sciencemsesecondary schools. The
specific objectives were to determine the enrolnoérgtudents in agricultural
science senior secondary schools; examine theomsaip between gender
and performance in each of the different schoolksypand compare the
performance of male and female students in threeddypes — single boys,
single girls and mixed (boys and girls) secondahposis.

Methodology

The study was conducted in Zaria, Nigeria in 2(0&ia is a cosmopolitan
city that lies between latitude 11.07 and 12 dedfegh and Longitude 07.44
and 8 degree east. The city comprises of two Igoakrnment areas, Zaria
and Sabon gari, which hosts over ten tertiary tusbns including a

University, College, Polytechnics, Monotechnics afititary barracks as well

as several public and private secondary school®lvenScience Secondary
Schools were randomly selected for this investogathamely (i) Kufena

Government Girls Secondary School, (i) Chindit &k, (iii) Government

Girls Secondary School, (iv) Kofan Gaya, (v) St.rtBalomew Secondary
School, (vi) Dogon Bauchi Comprehensive Colleg&) (Mherbow Secondary

School, (viii) Victory College (ix) Alhudahuda Celje, (x) Barewa College
and (xi) Government secondary School, and (xii) drdkukur. Eight among

the twelve schools were single schools (four baaiools and four girls’

schools) and four were mixed schools (Table 1)aDas collected from these
schools during 2003, compiling information on sttdé enrolment and

academic performance from 1996-2000. Data on stademrolment and

academic performance were obtained from the EduwatiBoard in Kaduna

State, Zaria centre. The record was both formadive summative and data
were based on a students’ cumulative record foir tBenior Secondary
Certificate Examination (SSCE) achievement oveffitreeyears.

The general annual performance of students in S&fi€ultural science was
carefully collected using the grading system ofoAFt(i.e. A, B2, Bs, C4, G5,
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Ce, D7, Es and k), where the grade A stands for distinction white@ covers
credit, D-Es covers pass andyStand for fail. The required grade, otherwise
called quality of performance, which enables caatdigl to continue taking the
subject in tertiary institution is A-C. Data weraadyzed using simple
descriptive statistics and spearman’s rank coroglatoefficient (‘r’).

X
9% Mean = ? x 100

Where
X = number that made a particular score per school
Y = total number of students that enrolled ovee fjxears

The Spearman’s rank correlation coefficient (‘s)given as;

_ o Ld?

EETC Y

Where

d = difference in ranks

n = number of grades from Ato F
0 = constant

Results and discussion

The study findings in Table 1 show that 7066 sestodents inconsistently
and in a declining pattern were enrolled into agtical schools over the
period of five years from 1996 to 2000. In 1996 4998, the enroliment of
male and female students in agriculture was aroR@%%. The highest

enrolment of 21.3% was observed in 1997 and sulesgdgudeclined to 19.7%

in 1999 falling further to 18.0% in 2000. The dgeeliin enrolment for

agricultural science in senior secondary schoojgessis that the subject is in
jeopardy. These results are in conformity with ha$ Nwanosike (2005a)
who reported fluctuation in the enrollment of stoidein senior secondary
agriculture in Owerri, Imo State in Nigeria. Thigustion was a result of
parents’ inability to pay school fees which consagly led to many of

students to drop out and move to trade and skiltexgiceship training.

Furthermore, it was observed that out of the 7Q68exnts that registered and

sat for the SSCE examination, 33.3% were male @&hd%3 were female
students from single schools. The remaining 30.3%ecfrom mixed schools
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(Table 1). Of the 2139 students in mixed schoo&4% were males and
41.6% were females, which means out of 3461 girthé sample, only 25.7%
(890) attended mixed schools. These findings gégenaply that parents in
Zaria preferred their daughters to attend singenéle) schools, but there was
a higher enroliment of boys in mixed schools, whprebably reflects the
parents’ preference to educate boys relative te @iiable 6).

The results on academic performance in Table 2 shatl1177 students from
single boys schools passed with grades ranging fseri. This comprised
16.6% of all the students sat for the SSCE examoimaturing the five year
interval. Out of these only 7.8% obtained the munin requirement (A-C),
which qualify them to continue with the subjectthé University or other
tertiary schools in Nigeria. However, out of 2358/b in singles schools 50%
passed but only 23.5% scored the minimum requiréfo@ncontinuing with
the agricultural subject into tertiary institutionBhis poor achievement was
attributed to lack of qualified and trained teash&nd inadequate facilities for
teaching agriculture as reported earlier by Nwaqeg2002) as well as
Nwanosike and Nwadibia (2005).
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Table 1: Schools and students enrolment in agricural science from 1996 to 2000
Number of candidate for year

S/N  Name of schools Gender 1996 1997 1998 1999 2000 Total % of
enrolment
1 S.S. Kufena College Male 146 124 126 118 109 623
2 Barewa College ! 200 109 190 116 62 677
3 Alhuhuda College “ 150 146 120 120 104 640
4 G.D.S.S., Tukur-Tukur “ 96 70 80 86 84 416
Sub-total 592 449 516 440 359 2356 33.3
5 G.G.S.S., Chindit Female 120 101 138 124 182 665
6 G.G.S.S,, Zaria “ 210 252 24 198 259 943
7 G.G.S.S.,Dogon Bauchi “ 118 120 112 122 103 575
8 G.G.S.S., K/Gaya ! 86 70 72 82 78 388
Sub-total 534 543 346 526 622 2571 36.4
9 St. Bath., Wusasa Mixed 50 49 66 58 52 275
10  Comp. College, S/Gari “ 151 148 162 145 112 718
11 TherbowSec. Sch, Zaria “ 32 23 30 24 35 144
12  Victory Sec. School ! 91 291 329 200 91 1002
Sub-total 324 511 587 427 290 2139 30.3
Total 1450 1503 1449 1393 1271 7066 100

Percentage (%) 20.5 21.3 20.5 19.7 18.0 100
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Table 2: Performance of male students in agricultual science in single schools from 1996 to 2000

Grades 1996 1997 1998 1999 2000 Total % of all male % of all
sec Schools student
N=2356 (N=7066)
A - - - 03 12 15 0.64 0.21
B 11 16 16 24 14 81 3.43 1.15
C 108 80 74 92 104 458 19.43 6.48
Credit 119 96 90 119 130 554 23.5 7.84
D 54 64 79 40 40 277 11.75 3.90
E 53 82 79 59 73 346 14.69 4,90
Pass 107 146 158 99 113 623 26.4 8.80
Su-total Pass 226 242 248 218 243 1177 49.9 16.6
F(Fail) 366 207 268 222 116 1179 50.1 16.70

Total 592 449 516 440 359 2356 100 33.30
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Table 3: Performance of female students in agriculiral science in single schools from 1996 to 2000

Grades 1996 1997 1998 1999 2000 Total % of all felms % of
(N =2571) students

(N=7066)
A 4 7 - - 3 14 0.5 0.20
B 22 22 23 28 12 107 4.2 1.51
C 121 97 77 128 167 590 22.9 8.34
Credit 147 126 100 156 182 711 27.6 10.0
D 28 78 58 38 114 316 12.3 4.47
E 80 94 66 86 134 460 17.9 6.51
Pass 108 172 124 124 248 776 30.1 11.0
Sub-total Pass 255 298 224 280 430 1487 57.7 21.0
F(Fail) 279 245 122 246 197 1089 42.3 15.4
Total 534 543 346 526 627 2576 100 36.4
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The results in Table 3 show that 21% out those pdssed with scores A- E
in agricultural science were female from singldsjischools. Out of these,
10% had good grades ranging from A-C while the iemg 11% scored D —
E. Within this category, out of 2571 girls thagjistered, 57.7% passed with a
score of A — E, but only 27.6% obtained high scdadishg in the range A-C,
which qualify them for further tertiary educatiam agriculture. This level of
performance is also poor considering the numbedrdheolled for the subject.
Generally in single schools, female students peréal better (10% scored A -
C) compared to only 7.8% of the boys within theitegory obtained the high
score. These findings do not support an earlieortdpy Nwanosike (2005a)
who concluded that the enrolment and performanckogé are higher than
that of females in the senior secondary agriculscgnce in Imo State

The results in Table 4 show that 15% male and 10esf&le passed with A-E
scores in the mixed schools from 1996 to 2000. Heweonly 10.4% of
males and 7.3% of females obtained the requireddegra(A-C) for
transmission to tertiary education institutions. n@paratively, students in
mixed schools had higher grades than their couaterpn single schools
because they had lower failure rate of 2.7% forsbaryd 2.1% for girls. Unlike
the observation in single schools, the male stiwdeatformed significantly (r=
0.89) better (10.4%) than the female (7.3%). THeskngs support those by
Olanrawaju (1982) who reported that boys in theedixntegrated science
performed better than in single schools. Furtheenoonsidering the number
of students (2139) who registered in mixed scho#®s7% of the males and
34.7% of female passed with A-E grade. Howevely 84.4% of males and
24% of female scored the minimum requirement (Agdes (Table 5). This
implies that in the mixed senior secondary schomlale enrolled more and
performed better than female students in agricailscience.
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Table 4: Relative performance of male and female stlents’ in agricultural science in mixed schools 195 to 2000

GRADE 1996 1997 1998 1999 2000 TOTAL % of all studes
(N=7066)
M F M F M F M F M F M F M F
A 8 4 6 1 9 7 8 6 13 5 44 33 0.60 0.47
B 30 16 19 19 43 22 27 20 6 19 125 96 1.80 1.36
C 98 8 52 47 162 96 161 83 93 74 566 386 8.0 5.46
Credit 136 106 77 77 214 125196 109 112 98 735 515  10.4 7.30
D 31 6 56 49 53 22 50 31 34 8 224 116  3.17 1.64
E 15 19 39 48 31 24 15 16 3 5 103 112 146 1.58
Pass 46 25 95 97 84 46 65 47 37 13 327 228 463 2 3.2
Sub-total 182 131 172 174 298 171261 156 149 111 1062 743  15.03 10.52
F(Fail) 15 13 35 35 89 58 23 20 26 20 188 146 270 2.06
Total 97 144 207 209 387 22®84 176 175 131 1250 889  17.70 12.58
r=0.89 58.4 41.6
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Table 5: Relative enrollment and performance of ma and female students’ in agricultural science in ked
schools 1996 to 2000

GRADE 1996 1997 1998 1999 2000 Number % of students
(N=2139)

M F M F M F M F M F M F Total M F
A 8 4 6 11 9 7 8 6 13 5 44 33 77 2.10 1.50
B 30 16 19 19 43 22 27 20 6 19 125 96 221 5.80 4.50
C 98 86 52 47 162 96 161 83 93 74 566 386 952  26.58.0
Credit 136 106 77 77 214 125 196 10912 98 735 515 1250 344 24.0
D 31 6 56 49 53 22 50 31 34 8 224 116 340 105 5.42
E 15 19 39 48 31 24 15 16 3 5 103 112 215 4.80 5.24
Pass 46 25 95 97 84 46 65 47 37 13 327 228 555 3 15.10.7
Sub-total Pass 182 131 172 174 298 171 261 13¢9 111 1062 743 1805 49.7 34.7
F(Fail) 15 13 35 35 89 58 23 20 26 20 188 146 334 .808 6.80
Total 97 144 207 209 387 229 284 17675 131 1250 889 2139 585 41.5
% of enrollment in mixed schools (N=2139) 584 416 100
% of passing students in mixed school (N=7066) 150 105 255
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The study findings in Table 6 show that althougimdée students had higher
performance (21%) than the males (16.6%), but tlvess no significant

difference between their performance (p = 0.05)li&a Nwanosike (2005b)

reported that gender is not a strong factor detengi performance in

agriculture in junior secondary schools. Howevdrge thigh correlation

coefficient (r = 0.89) for the mixed schools showst male students
performed better (15%) than the females (10.5%#gs€&Hindings are backed
by a moderate correlation coefficient (r = 0.6)ten@ting the observation that
male students in single schools performed bettér6¢d) than their male

counterparts in mixed schools who scored 15%.

Table 6: Relative performance of students in the dfierent schools types in
Zaria from 1996 to 2000 using Spearman’s rank cordation (‘r’)

No Type of School Spearman’s  Significance level
“pr

1. Male and female in single school 0.0 Not Significant

2.  Male and female in mixed school 0.89 Highly Significant

3. Male in single and mixesthool 0.6 Moderately significant

4, Male in mixed and female in singl®.6 Moderately significant
school

5.  Female in single and mixed school 0.89 Highly Significant

6. Female in mixed and male in singl6.89 Highly Significant
school

However, the quality of performance with A-C graaess higher for boys in
mixed schools (10.4%) than those in single maleaish(7.8%). Similarly,
only a moderate correlation coefficient of 0.6 (P£5) existed between the
performance of male students in mixed schools antafes in single schools.
The results show further that females in singlesthperformed better (21%)
than males in mixed school (15%). The quality offgrenance (A-C) was
similar for female in single schools (10%) and matemixed school (10.4%).
Furthermore, the correlation coefficient (r = 0.86dlicated that students in
single male schools significantly performed bet(&6.6%) compared to
female students in mixed schools (10.5%). Similaseovations were also
noted with respect to the quality of results whstedents in single male
school performed better (7.2%) than female studenisixed school (7.3%).
These results provide some evidence to supporrtngment that given equal
opportunity, girls will compete favorably with boysacademic performance.
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Conclusion and recommendations

Based on the study findings, three conclusionsdassvn from this study.

First, students in single female schools perfornbetter than their male
counterparts in single male schools. However, realdents performed better
in mixed schools. Secondly, students in mixed slkshperformed better than
those in single schools with males students peifagnrelatively better

compared to female students. Thirdly, gender hadstrang effects on the
performance of students in single schools althatighd a significant effect in

the performance of students in the mixed schoolss Tnight be due to

competition in performance among male and femaileesits.

Based on the study findings, this study recomméimals

* Enrolment of Nigerian youths (male and female) $thdn@ encouraged
considering that the educational system and cdumeus designed to
make the Nigerian child self reliant after secogdachool if they
cannot continue to tertiary education.

» Co-educational schools sets up academic competiaomong genders
hence increased performance among students. Sindolscshould
therefore be encouraged both in urban and rurakare

* Equal educational opportunity is required for botlale and female
students in terms of enrolment and training to erage their attitude
and interest towards the agricultural science stibje

* The government should ensure that schools are atEgunonitored
for proper implementation of polices on agricultusaience in any
school type and location

» The government should assist in providing tuitionbsidies or
scholarships for her youths mostly girls, to offget family economic
barriers as most of the parent complained of lddkmds.

» The government and other stakeholders who are vedolin the
management of public schools should intensify eéffir provide
trained and qualified teachers, an enabling enwem and facilities
for teaching agricultural science subject regasdtdshe environment.
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Abstract

Although climate variability and change are not nglaenomena in semi-arid
areas, their trends may change over time. Usingadabm Tanzania
Meteorological Agency (TMA) during the interval 2803 -2011, this paper
examined inter-annual anomaly (deviation from lo&gn mean) and seasonal
variability of rainfall and temperature in Iramband Meatu Districts.
Results showed no significant increase (P>0.05)imér-annual rainfall
variability. Nonetheless, a considerable shift ety rains was evident in
Iramba District. In both districts there was a shiff months with the most
rain. In addition, considerable rainfall and tempéure variability were
depicted by the trends in the number of hot and gehrs; number of dry and
wet years as well as by trends in the number afyralays in both districts.
While temperature showed an increasing trend thhowg April in both
districts, rainfall showed a decreasing trend, whican increase evapo-
transpiration and in turn reduces moisture avaiklibr crops, exacerbates
poor pasture productivity for livestock, and leadswater scarcity for both
crops and animals. Hence, adjustments in cropping la/estock production
systems and institutional support are critical irder to buffer the impact of
climate variability in semi-arid areas.

Keywords: Climate change, climate variability, rainfall, teempture, semi-
arid, Tanzania
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Background

ne of the contemporary and serious global probleansustainable
Odevelopment which is threatening rain-fed farmiggtams is climate

change and variability. While climate change ocawsr a long-term
period, usually a minimum of 30 years, climate &hility is a short-term
change which occurs through variations of weathariables within or
between growing seasons, between or within a yedrba&tween or within a
decade (IPCC, 2007). In this study, variabilitcansidered between years as
well as between and within growing seasons. Indtleeight stricken, rural and
semi-arid regions of Sub-Saharan Africa (SSA) idolg Tanzania where
poverty is common, livelihoods are largely anchooedfarming, pastoralism
and agro-pastoralism. Dependence on rain-fed dgrieus 80% at the global
level, but it is about 95% in SSA. In Tanzania,rheall smallholder farmers
and agro-pastoralists in semi-arid rural areas niga rainfall (IWMI, 2010;
Mongi, et al, 2010). Climate variability can adversely affeain dependent
livelihood options especially in semi-arid agro-legical zones compared to
other regions because rainfall in these areasdsrtain (Blench and Marriage,
1999; IPCC, 2007; Burket al.,2009). Notwithstanding their adaptation, crop
yields can be more affected compared to livestaddyrction system when
climate variability occurs at a critical stage obgth (Midgleyet al.,2012).

Defining semi-arid areas has largely been basedclonate. Yet, it is
problematic to define semi-arid regions based air tblimaté (Quinn and
Ockwell, 2010). Some scholars have defined thes&saas ones having mean
annual rainfall as low as 200 and not above 600(Muanget al.,2012; Sarr,
2012). Others give a range between 500 and 800 Mraimfall per year
(URT, 2007; Mongiet al, 2010); while some report mean annual rainfall,
which ranges between 600 and 800 mm (UDSM, 199830Aling to Quinn
and Ockwell (2010), the mean annual rainfall in isand regions is between
400 and 1200 mm with mean monthly temperature eiogel®C, with
evapo-transpiration exceeding precipitation in ope more seasons.
Unquestionably, an annual rainfall below 400 mrtoslow and can define an
arid agro-ecological zone, which is relatively diiean a semi-arid region. In
addition, an annual rainfall of 1200 mm is too miwha semi-arid zone. This
paper therefore defines the term semi-arid as ao-explogical zone which

2 Average weather conditions including temperatua@fall and day length (O’Brien, 1993
cited in Quinn and Ockwell, 2010).
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receives mean annual rainfall between 400 and 9®0wth a mean monthly
temperature exceeding 4B (Quinn and Ockwell, 2010).

Based on dryness and temperature, semi-arid refpomsnearly 30% of the

total global land surface area (Lambetsl.,2001; Tietjen and Jeltsch, 2007).
They form 18% of the total land surface area in S&#d cover a huge land
surface area in Tanzania, between 45 and 75% (UO3®R) and up to 80%

(Quinn and Ockwell, 2010). Regions which lie in s@md areas among other
places in Tanzania include Singida, Shinyanga, D@joTabora and some
parts of Arusha and Iringa (UDSM, 1999).

The literature reveals a high degree of agreentattdimate variability and
change have already happened, and that they dval glbenomena (Agrawala
et al.,2003; IPCC, 2007; Morton, 2007; Paavola, 2008;iiK@010; Roudier
et al., 2011). Proponents of the phenomenon including Bseger and
Pondorfer (2011) are of the view that rainfall eccbasing while temperature
is increasing over time. Yet, they fail to explageasonal variability
particularly within crop growing seasons over timg&ome scholars are of the
view that climate variability is not new in semiearegions and that it has
been affecting smallholder farmers, pastoralisth agro-pastoralists for many
decades (UDSM1999; Tietjen and Jeltsch, 2007; URT, 2007; Vet2&09;
Midgley et al.,2012).

Tanzania is no exception regarding climate varigbiRowhaniet al. (2011)
for example reported inter-annual variability ofnfall and temperature in
Tanzania. Frequent dry spells have also resulténl ieduced yields and
increased food shortages leading to food insec(itigyna and Majule, 2009).
Generally, annual rainfall reveals a decreasingdirat the rate of 3.3% per
decade - more so in southern Tanzania, while trenraanual temperature has
increased by 0.8 per decade during the period between 1960 an@ 200
(McSweeney, 2011). Both day time and night time geratures show an
increasing trend particularly during January andbré&ary, but night time
temperatures reveal an increasing trend at 19.8%yger compared to day
time temperature, which increased at 13.6% per getween 1960 and 2003
(McSweeney, 2011). Furthermore, Sarr (2012) prediobre decrease in
rainfall in semi-arid regions of Africa includingaizania and adds that if this
trend continues, the growing season in semi-argiors of Africa will be
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reduced by 20% in 2050. While climate variability differentiated by
geographical locations (Challinet al., 2007; Moyoet al., 2012), there is a
paucity of information regarding trends of climatariability in semi-arid

ecological zones. It is clear that climate varigpiill considerably affect
rain-fed farming systems and natural resources eémisrid areas, and
therefore, a clear understanding of the phenomesnanitically important in

order to inform decision making process to addtessmminent impacts.

This paper analyzes climate variability with theewi of contributing
knowledge on rainfall and temperature trends owee tin Iramba and Meatu
Districts, some of the semi-arid areas locatecemtral parts of Tanzania. The
specific objectives were (i) to analyze inter-arinuariability and (ii) to
analyze seasonal variability during crop growingiqms. The paper uses
monthly rainfall and temperature data to analyzeuahand seasonal anomaly
and monthly trends, which can reveal whether aquéar year or season was
dry (negative anomaly) or wet (positive anomaly). Znomaly is defined as a
deviation of mean annual or seasonal rainfall ardperature from a long-
term mean. The anomaly can also demonstrate whatkertain season was
hot or cold and whether the number of dry yearsemeed or decreased over
time. The trend on the number of rainy days is alsalyzed over time. The
paper concentrates on rainfall and temperatureusecthese are among the
most important climatic variables for a rain-fednfing system in semi-arid
areas. Rainfall for instance, controls moisture pdant growth, whereas,
temperature controls physiological processes ipsthrough evaporation and
evapotranspiration. The following sections are deddo explaining the study
area, source of data and presenting the resultsdemedission. Finally, the
paper provides conclusions and recommendations.

Study Districts

Meatu District is located in Simiyu Region (formerpart of Shinyanga

Region) while Iramba District is in Singida Regidrhe mean annual rainfall
ranges between 400 and 900 mm in both districtes&ldlistricts were selected
for the study because they lie entirely within ensarid zone and that farming
system is at risk.
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Meatu District

Meatu District lies between latitude$ &hd4° South and longitudes 34nd
35° East, South of Lake Victoria, and its altitude ges between 1000 and
1500 meters above sea level. The district recdreéseen 400 and 900 mm of
rainfall in the southern and northern agro-ecolalgarones, respectively under
a unimodal rainfall regime (Gonzalez-Brenes, 20BBpanzaet al., 2005;
Meatu District Council, 2009). The southern zonegha district is relatively
drier compared to the northern zone, with more g@ievt food insecurity
compared to the northern zone (Meatu District Cdu2009). The district’s
vegetation is characterized by shrubs and thoesstscattered or clustered in
some areas revealing a characteristic of a sewhizzsne. Most parts in the
southern zone of the district have bare soils eajeaduring dry season.
There are a number of seasonal rivers in the distRiver Simiyu, is the
biggest; it used to flow throughout the year Isutow drying up.

Demographically, women comprise 52.1% out of 299,@kople, and the
average household size is 7.4 (URT, 2013). Liveldw of the majority

depend on rain-fed crop and livestock producticstesys. Food crops include
maize, sorghum, paddy, sweet potatoes, cassavaespw@nd groundnuts.
About three-fifths of the district’'s population gve cotton, which is the main
cash crop. Livestock that are raised by farmersude cattle, goats, local
chicken, donkeys and sheep. It is difficult to sapa crop production and
livestock keeping in Meatu District because theangj of livestock keepers

are also crop farmers and vice versa. Agro-passonas most common in the
southern parts of the district which has less &dlinf

Iramba District

Iramba District lies between®4to 4 3 latitudes South and $4to 3%
longitudesEast. The district is divided into three major agowmlogical zones;
the western Great East African Rift Valley zonentcal highland zone, and
the eastern zone. The Great East African Rift \allene is relatively drier
compared to other zones. Generally, the districtives mean annual rainfall
between 500 and 850 mm. The onset of rainfall acduring mid-November
and cessation is normally during mid-May. Surfaesngerature ranges
between 1%C in July and 3®C in October (Iramba District Council, 2009).
Vegetation is mainly natural including Miombo woadts, acacia wood lands
and grasslands. More trees are found on hills cosdpt flat terrains in the
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low lands. Demographically, women constitute 50.&db of 236, 282 people
and the average household size is 5.3 (URT, 2013).

The profile for Iramba District (2009) shows thae tdistrict covers a land
surface equivalent to 790,000 hectares of which3%4.is arable land.
However, only 19% to 25% of the arable land is und#gization. The grazing
area covers 42.7% of the land, while forest co®eB8o. The rest of the land
surface area is covered by rocks and water bodigslynLake Kitangiri.
Agriculture, which includes crop and livestock puoton, is the main
occupation. About 85.2% of the population is englamgeagriculture and so
are at risk of being affected by climate variapilimajor food crops that are
grown include sweet potatoes, white sorghum, bhblrosllet, maize and
beans. Cash crops comprise of; sunflower, grousgdsesame, cotton, onions,
pigeon peas, cowpeas, lentils and green gram. togksnclude cattle, sheep,
pigs, goats and donkeys. Other economic activaresmining and sunflower
oil processing.

Source of data and analysis

Data for this study were collected from Tanzaniatédeological Agency
(TMA) recorded on monthly basis. TMA is a governinagency responsible
for meteorology issues in the country. Due to latKTMA meteorological
station in Meatu District, the study used the mehdata obtained from two
different meteorological stations managed by thetrgi Agricultural and
Livestock Department. One of the meteorologicaltiets is located at
Mwanhuzi (central part of the disrrict) and the esttat Mwandoya in the
northern part. Initially, the study intended to lgme rainfall and temperature
data over a 30-year peribdNonetheless, due to inconsistence in data
recording caused by either failure to record regslilor a certain day or period
of time, or due to failure to submit the readingenf meteorological stations
to TMA, the time frame with continuous data wasueztl to 17 years,
covering a period between 1994 and 2011 (Table 1).

TMA does not record temperature at the districele¥emperature data were
obtained from Shinyanga and Singida Regions melagiaal stations situated
at the regional headquarters (Table 1) to reprédeatu and Iramba Districts

3 This is the classical period of time defined bg tWorld Meteorological Organization
(WMO) in which change in the climate system cambserved (IPCC, 2007: 81).
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respectively. Hence, when interpreting temperatlaéa, caution has been
taken because temperature variability can exishfame district to another
within the same region. The paper analyzes maxirtamperature because it
is recorded during the day time and thus, it isicai in controlling evapo-

transpiration and drying up of water bodies, fagtibrat are relevant for crop
production. For rainfall variability, the analysi®cused on annual and
seasonal anomaly trends because anomaly can dhyeahd wet periods over
time. During data analysis, both anomaly and mgntiitans were computed.
The anomaly was computed as a deviation from a-teng (annual) mean.
The significance and extent of annual rainfall ability was computed based
on p-values at 5% level of significance.

Reporting that the annual rainfall and temperataeability was significant
or not significant cannot however, tell much abeariability, which threatens
small-scale farmers, pastoralists and particulaggo-pastoralists. In order to
uncover more about; (i) rainfall and temperatureiallity, the paper
analyzed six-month rainfall trends from Novembe®ril, (ii) trends in the
number of dry and hot years and (iii) trends in tlnenber of rainy days. For
temperature variability, the analysis focused @mds in humber of hot and
cold years. This study adopts a definition of ayalay as defined by TMA to
mean a day where at least 1.0 mm of rainfall issuesd (Kahimbat al, n.d).
A dry year is defined as one that gives a negativeual rainfall anomaly;
otherwise, it is a wet year. The study also defiadsot year as one, which
gives positive annual temperature anomaly; otherwitsis a cold year. The
calculated anomaly values are shown in Appendix 1.

Table 1: Location of meteorological stations involed: 1994-2011

District Station Latitude Longitude Elevation
(degrees) (degrees) (meters)

Iramba  Kiomboi administrative centre —

rainfall 04°17'S 34°24'E 1585
Singida regional HQ - temperature °08'S 34°43'E 1307
Meatu  Meatu District HQ — rainfall ND ND ND
Shinyanga HQ- temperature Q39'S 3325'E 1000

Note: ND means data not available
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Results and discussion

Trends in annual rainfall and temperature

Results for annual rainfall anomaly trends measurad Kiomboi
meteorological station are presented in FigureHe @nalysis shows that the
long-term mean was 852.2 mm per year for the pebetiveen 1994 and
2008. This is a typical trend for the semi-aridioeg as defined in this paper,
in which the upper limit for annual rainfall is 90@m. In addition, the
curvilinear trend reveals that the annual rainfedls decreasing at Kiomboi
meteorological station between 1994 and 2001. Tas followed by an
increasing trend for the period between 2001 ar@B2The P-value was 0.3
(P>0.05) implying that the change was not staafiiisignificant.
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Figure 1: Kiomboi annual rainfall anomaly trends [1994-2008]
Note: Poly (anomaly) means anomaly with many curves

Results of the regression analysis where the anpomas regressed against
time (years) show that the coefficient of deterrtiora (R%) was 0.17, which
implies that 17% of the inter-annual rainfall véildy was associated with
change in time, while the rest of the variance banexplained by other
factors. Annual rainfall decreased from 1994 toR0@ereafter increased up to
2008. The increasing trend which occurred afterl289 depicted in Figure 1
can be beneficial, but only if the increase wasificant and, that rainfall
patterns were consistent. Consistent rainfall padtsuggest that it rained at
the time farmers and agro-pastoralists wanted queebed it to rain.
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Furthermore, rainfall variability can be beneficihen the increasing annual
rainfall trend exceeds the range for semi-aridaegi The values for mean
annual rainfall and Rin Iramba District suggest that the rain-fed fargni

system was threatened. The dominant farming systensemi-arid regions

likely to be affected as reported by UDSM (1999)lule maize and legume
system; agro-pastoralist system; livestock/sorgmiliet system; and

pastoralist system.

It was difficult to fit the data for maximum tempéure in a linear or
curvilinear equation because they were so scatieheh plotted on a scatter
diagram. This indicates that the linear or curefin trend was not exhibited.
Results however, showed that the mean maximum tetype for Singida
Regional Headquarters, which was used as a praxyrdoba district was
27.59C over the period between 2003 and 2011. In adyitibere was a
higher number of hot years compared to cold ones tive same interval
(Table 2). Comparing maximum temperature with ahmaafall anomaly
presented in this paper, the period between 20@32807 had the highest
number of dry years compared to wet ones. Thisieapghat the periods of
highest temperature were also dry periods. It aigdies that the increase in
maximum temperature was associated with decreasmgunt of rainfall in
Singida Region and in Iramba District in particutecause part of the district
is located along the Great East African Rift Vallgkich is relatively warm
(Iramba District Council, 2009).

Table 2: Number of hot and cold years in Iramba Digict based on
annual temperature anomaly

Period Number of hot years  Number of cold years
2003-2007 3 2
2007-2011 3 2

Total 6 4

Maximum temperature is normally recorded during dlag time and so its
increase can reduce soil moisture through evaporaind evapotranspiration,
which in turn can negatively affect crops and pastdevelopment. It is
important to note, however, that maximum tempeeatiata that were used in
this study were collected at the Regional Headguarin Singida because
TMA does not record temperature at district lev&nce, when interpreting

303



JCEE (2013) Volume 4 Issue 2

the results on temperature, caution has been takethere can be some
temperature variability from one district to anathethin the same region.

In Meatu District, annual rainfall anomaly showetbag-term mean of 668.0
mm for the period between 1994 and 2011 (FigureA)in Iramba District,
this mean annual rainfall was typical of the send-aegions. Based on mean
annual rainfall, Meatu District was drier than If@anDistrict. Yet, the annual
rainfall anomaly in Meatu District showed almosteanstant trend between
1994 and 2003. The trend from 2004 showed a mininmeneasing pattern up
to 2011 (Figure 2). The P-value was 0.7 (P>0.05lying that the increase
was not statistically significant at 5% level afsificance. The Rwas 0.0074,
implying that only 0.7% of the inter-annual rainfalariability that was
associated with change in time between 1994 andl.201
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Figure 2: Meatu annual rainfall anomaly trends

Considering the Rvalues, it appears that the annual rainfall valitsb

accounted for by change in time was relatively iesMeatu than in Iramba
District. Furthermore, the P-value for each distnievealed insignificant
increase in annual rainfall over time indicatingnar rainfall patterns in these
semi-arid parts of Tanzania. The absence of sulistancrease in annual
rainfall is not surprising because both districts bbcated within semi-arid
region where annual rainfall is usually insuffidieRainfall variability can be
high, though not significantly increasing over timEhese results may not
reflect local perceptions about the extent of dhdugnd rainfall variability

because the local people can define drought anéatiavariability differently
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from the parameters measured by TMA. Insignifidantease in inter-annual
rainfall anomaly was also reported by NicholsonO@0in semi-arid southern
Africa. Nicholson (2000) on the other hand reportsdong inter-annual
rainfall anomaly in the semi-arid northern hemigghmainly influenced by
land-atmosphere feedback mechanism.

As it was the case in Iramba District, it was ddlt to fit the data for
maximum temperature in a linear or curvilinear treim Meatu District
because the data were also so scattered whendpiatta scatter diagram,
suggesting that the linear or curvilinear trend was possible. Based on data
from Shinyanga meteorological station, the meannfiaximum temperature
was 30.6°C for the period between 1994 and 2011. In additithe
temperature anomaly showed more hot years comparedld years for that
period (Table 3). The period between 1999 and 2€li@wved the highest
number of hot years - hence the hottest period |€T8p. As reported for
Iramba District, the hottest periods in Meatu Distwere also dry periods.

Table 3: Number of hot and cold years in Meatu Distct based on
temperature anomaly

Period Number of hot years Number of cold years
1994-1998 2 3

1999-2003 4 1

2004-2008 3 2

2009-2011 1 2

Total 10 8

Trends in number of dry and wet years

Table 4 presents the number of dry and wet yearasuted at Kiomboi
meteorological station. A dry year is defined irstbaper as one whose annual
anomaly was negative as opposed to a wet year wiadhpositive anomaly.
Results showed that there were 6 dry years andt9yesrs in the period
between 1994 and 2008 at Kiomboi meteorologicdlastaA higher number
of dry years was recorded between 1994 and 2008.ntimber of wet years
was higher for the period between 2004 and 2008.
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Table 4: Number of dry and wet years measured in limba District

Decade Dry years Wet years Years with

[Negative anomaly] [Positive anomaly] missing data
1994-1998 3 2 0
1999-2003 3 2 0
2004-2008 0 5 0
Total 6 9 0

Table 5: Number of dry and wet years measured in Matu District

Decade Dry years Wet years Years with

[Negative anomaly] [Positive anomaly] missing data
1994-1998 2 3 0
1999-2003 4 1 0
2004-2008 2 3 0
2009-2011 1 2 2
Total 9 9 2

Analysis of rainfall data in Meatu District showadimilar number of dry and
wet years in the period between 1994 and 2011 €Tapl This was expected
because, as reported earlier, annual rainfall ahotnend showed a slow
increasing trend for the period between 1994 aridl 2ihd so the number of
dry and wet years was likely to remain constanbughout the period.
Nonetheless, the number of dry and wet years altedup and down or down
and up. An alternating pattern for dry and wet gearthe district suggests
presence of rainfall variability. Dry years werepnnciple, bad ones because
the amount of rainfall was below the long-term mean increasing number
of dry years can suggest increasing number of beatsymeasured at a
particular rainfall station. These results werdine with a study conducted by
Lema and Majule (2009) in Manyoni District, Singidgegion, which
indicated increasing frequency of dry spells. M&y@l (2012) also reported
recurrence of drought in semi-arid SSA includinghBabwe and stressed that
it is not uncommon for drought to occur each yaasami-arid areas.

Trends in mean monthly rainfall and temperature

Table 6 presents trends in mean monthly rainfallasneed at Kiomboi
meteorological station during the six-month growpagiod from November to
April. These results suggest that the highest amofimainfall during the
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growing season has been shifting from December 41998) to March

(1999-2003) and back to January (2004-2008). Agnd December showed a
continuous decrease in amount of rainfall throughthe period under
consideration, while the rest of the months shofherluating trends.

Table 6: Mean monthly rainfall at Kiomboi meteorological station

Month 1994-1998 1999-2003 2004-2008
November 71.0 123.6 67.3
December 195.6 139.1 112.9
January 140.2 192.4 149.9
February 158.8 60.1 134.7
March 151.8 202.2 135.3
April 120.8 87.6 66.6

Both shifts of heavy rains and fluctuating decnegsirends during the
growing season suggest presence of seasonal frauafiahbility. A clear
decreasing trend in the amount of rainfall in Amilggests earlier rainfall
cessation, which shortens the length of the cropwong season, hence
affecting proper maturity of crops and pastures Tkear decreasing trend in
December implies lack of rainfall at the beginniofythe growing season,
when crops need soil moisture most. The implicadrboth effects is to
reduce the productivity of crops and pastures. Rowlet al. (2011) for
example, have reported a decrease in productieityniaize, rice and sorghum
in Tanzania due to climate variability.

Results in Table 7 also show that the highest teatpe at Singida
meteorological station was recorded in NovembetHerperiod between 2003
and 2007. November also recorded the highest tetyse for the period
between 2008 and 2011 implying that it was thedsbttnonth throughout the
period between 2003 and 2011. In addition, Marcd April showed an
increasing trend of maximum temperature from 2003011. December,
January and February showed decreasing trend thootighe period under
consideration. It was difficult to establish théat®nship between maximum
temperature measured at Singida meteorologicabstand rainfall measured
at Kiomboi meteorological station because there wasnsistency in time
frame regarding rainfall and temperature recoramdtheless, the data clearly
showed that while rainfall decreased throughout rttenth of April for the
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period between 1994 and 2008, maximum temperahareased by 0°C in
the same month between 2003 and 2011 at Singidemdeadquarters and
presumably in the rest of the region, includingriba district.

Table 7: Mean monthly maximum temperature at Singila
meteorological station

Month 2003-2007 2008-2011
November 29.6 28.8
December 27.7 27.4
January 27.8 27.4
February 28.3 27.3
March 27.5 27.7
April 26.8 26.9

In Meatu District, rainfall data were available fbe period between 1994 and
2011 (Table 8). The results show that the highesbumt of rainfall was
recorded in January (1994-1998), March (1999-20D8gember (2004-2008),
and February (2009-2011); implying a constant ghifthe most rainy month.
The data also show a clear decreasing trend iartimunt of rainfall received
in January. The trend is generally also declinimgApril during this period,
especially between 1994 and 2008. The rest of thatims showed fluctuating
trends. The decreasing trend in January and thedrtnends in the rest of the
months suggest that there was seasonal rainfadlbibtty in Meatu District for
the period under consideration. The common phenomédar Iramba and
Meatu Districts is that there was seasonal rainfatlability in both districts
and the crop growing season normally began in Ndegro April.

Table 8: Mean monthly rainfall in Meatu District

Month 1994-1998 1999-2003 2004-2008 2009-2011
November 132.9 64.6 108.4 62.5
December 141.0 77.6 135.0 175.0
January 168.4 108.9 101.2 48.0
February 124.1 74.9 102.1 139.9
March 102.1 138.2 133.3 136.0
April 130.5 88.3 84.3 96.3
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These results also show that similar to IrambarBisthe highest temperature
in Meatu District was recorded in November throughthe study period

except for the interval between 1999 and 2003 wheloruary recorded the
highest temperature (Table 9). Within months, teesdowed that maximum
temperature increased in April throughout the mkbetween 1994 and 2011.
The rest of the months showed fluctuations overstmae period suggesting
temperature variability in Shinyanga Region inchglMeatu District.

Table 9: Mean monthly maximum temperature at Shingnga
meteorological station
Month 1994-1998 1999-2003 2004-2008 2009-2011
November 31.7 31.0 31.4 30.9
December 30.2 29.6 29.9 29.3
January 29.5 29.1 30.3 29.9
February 29.2 31.3 30.3 30.2
March 30.7 30.1 29.6 304
April 29.6 29.8 29.9 30.5

Interestingly, while on one hand the amount of fedirdecreased in April, on
the other hand maximum temperature showed an isiagearend over the
same month between 1994 and 2011. As argued in gaper, higher

temperature can intensify evapo-transpiration antliin reduce soil moisture
available for crops, particularly when it occursridg the growing season.
This phenomenon can in turn threaten crop and pastavelopment and
productivity. Water sources may also dry up thuwesskly affecting

smallholder farmers and agro-pastoralists whosditiwods largely depend on
rain-fed farming systems. Seasonal variabilityahfall and temperature was
similarly reported by McSweeney (2011) and Rowheinal. (2011) at the

national level in Tanzania.

Trends in number of rainy days within the growing £ason

Table 10 presents the number of rainy days duriggosving season which
occurred between November and April. Results frolmmboi meteorological

station showed a fluctuating trend in the numberanfy days for the period
between 1994. These increased during the period-2003, but decreased in
the period between 2003 and 2008.
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Table 10: Number of rain days at Kiomboi meteorologal station

Decade Number of rain Mean (in Seasonal Months with
days between rainy days) anomaly missing data
November and April

1994-1998 332 66.4 -2.6 0

1999-2003 341 68.2 -4.5 0

2004-2008 283 56.6 7.1 1

Total 1115 63.7 0.0 1

Although annual rainfall anomaly showed a slow é&aging trend during this
interval in the case of Meatu District as reporedier in this paper, the mean
number of rain days showed no clear decreasingl ti@oughout the period
between 1994 and 2011, suggesting rainy days wgabrhis increasing
rainfall trend is not necessarily beneficial to #hwder farmers and agro-
pastoralists due to the fact that annual rainfalsvalso too low in Meatu
District more so in the southern zone of the distas reported by the District
(Meatu District Council, 2009). Rainfall variabylicoupled with insufficient
annual rainfall can exacerbate the livelihoods psmallholder farmers and
agro-pastoralists.

A decrease in the number of rainy days especiallynd the crop growing
season may not necessarily mean that the amoumntiofall decreased
concurrently because the amount of rainfall depeosits intensity and
duration when the rain falls. This can clearly beisg in Meatu District where
the annual rainfall anomaly showed an increasiagdr(though insignificant)
for the period between 1994 and 2011, while the vemof rainy days showed
a fluctuating decreasing trend. The results indigaa decrease in the number
of rainy days are supported by Sarr (2012) who ntsp® substantial drop in
the number of rainy days in semi-arid areas of \Wdsta, and by Gongt al.
(2004) who reported the same in semi-arid regidrShena. This implies that
decrease in the number of rain days is a wide dgghkanomenon in semi-arid
areas not only in Tanzania, but also in other aaeagnd the world.
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Table 11: Number of rain days in Meatu District

Period Number of Rain Days  Mean (in Seasonal Months with
between November and rainy days) anomaly  missing data
April

1994-1998 240 48.0 -1.4 0.0

1999-2003 197 39.4 7.2 0.0

2004-2008 251 50.2 -3.6 0.0

2009-2011 151 30.2 16.4 2.0

Total 839 46.6 0.0 2.0

Conclusions and recommendations

This study examined trends in inter-annual anoraaty seasonal variability of
rainfall and temperature in Iramba and Meatu Distrover time. Specifically,
the study also assessed trends in the numbemgfdays, number of hot and
cold years, number of dry and wet years and alsotimhprainfall variability.
Based on the results and discussions therein, ttidy £oncludes that the
trends of rainfall and temperature variability isased over time from 1994 to
2011. Annual rainfall anomaly trends however, iased minimally indicating
that annual variability was somewhat a common featn the study districts.
Maximum temperature showed not only variabilityt laso an increasing
trend - a typical characteristic of semi-arid arddg study also concludes that
whereas annual anomaly showed weak rainfall vditiabn both districts,
within and between seasonal trends showed conbidereinfall and
temperature variability. When analyzing climate ighitlity, it is therefore
important to consider both seasonal and inter-drem@maly so as to have a
clear understanding regarding the extent of climatebility.

Based on these results and conclusions, the seaymmends that crop and
livestock (which depend entirely on rainfall) tratpports livelihoods in the
study districts require adaptation in order to euffarmers (crops and
livestock keepers) from the impact of not only faihand temperature
variability, but also higher temperature and desirep rainfall during the

critical period growth for crops and pastures.adidition to consolidating and
improving local knowledge that smallholder farmensd agro-pastoralists
might have regarding climate change and variabilapd corresponding
adaptation strategies, the district authoritiesukhose meteorological data to
create awareness and provide education regadingntéretation of such

data. The districts should also advise farmerangigg appropriate adaptation
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strategies, which can be applied to address thelgommocaused by insufficient
rainfall, higher day time temperatures, as wellramfall and temperature
variability, which have been demonstrated to eixighis study. One of these
strategies involves adjusting the planting datesvéoious crops, in order to
overcome variability and shifts of rainfall patterduring the growing seasons.

Smallholder farmers and agro-pastoralists alsoirecgupport on alternative
livelihood options in order to reduce their deparaieon rainfall. This can be
done through investment on irrigation infrastruetand provision of credit for

purchasing irrigation pumps. Through such suppfarners can be able to
irrigate their crops, but livestock keepers cam &le able to harvest water for
their animals and use it even during prolonged gibu Such heavy

investment calls for serious mediation of the gowsnt together with full

participation of the private sector and other depsient actors.

For this reason institutional support to smallholdarmers on general
husbandry of crops and animals such as supply pfaved seeds and breeds
that are short-term and drought tolerant need tm lggace and strengthened.
The private sector for example, should be facéato provide such services
with district authorities providing guidance thrdugolicies and guidelines
that enable private sector actors to operate efftty and equitably thereby
providing inputs and services that are affordablesmallholders. The paper
also recommends further studies on two pertines¢arch issues: first, on
farmers’ perceptions of climate variability and nga in order to increase our
understanding of the phenomenon from a farmersppetive, and secondly,
the effects of climate variability and change omried farming system in
semi-arid areas of Tanzania and how the systemstdjiw minimize the
impact on the people as well as on the environment.
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Appendix 1: Rainfall and temperature seasonal anomg (November-

April)
Year Iramba Meatu
Rainfall (mm) Temperaturd@) Rainfall (mm) TemperaturéQ)
1994 +233.0 NA -134.7 0.3
1995 -207.4 NA +75.2 -0.2
1996 -432.5 NA -132.0 -0.1
1997 +429.6 NA +598.6 0.3
1998 +281.7 NA +241.2 -0.3
1999 +102.4 NA -188.8 0.2
2000 -12.6 NA -118.0 0.1
2001 +16.4 NA +79.9 0.3
2002 +268.9 NA -128.8 0.5
2003 -236.8 -0.48 -228.8 -0.6
2004 -33.7 0.29 -260.1 0.0
2005 -77.1 -0.25 -17.1 -0.8
2006 NA 0.18 +251.1 0.4
2007 -47.8 0.34 +18.9 -0.1
2008 -284.4 0.48 -20.5 0.4
2009 NA 0.08 +62.6 -0.1
2010 NA -0.38 -45.8 -0.5
2011 NA -0.29 -53.5 0.0
NA = Data not available
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Abstract

This study was conducted in Njombe District to idgriactors influencing the
adoption of phosphate fertilizers among maize greweA structured
guestionnaire was used to collect quantitative daten 113 farmers. These
were selected using simple random sampling to sspeS percent of farmers
residing in four villages namely, Igagala, Ulembwé&hena and Uwemba. A
cross-sectional research design was employed fta dallection. Chi-square,
correlation and regression analyses were used tabéish the relationship
between the study variables. Thespondents’ needs, knowledge and
perception (intervening factors) show a stronged aonsistent relationship
with their adoption behaviour than personal and iemvmental factors. The
total contribution of intervening variables to teoption behaviour explains
up to 73.2% of the variation in the adoption beloavi This overshadows the
effect of personal and environmental factors thetcant for only 24.8% in
explaining adoption behaviour. In view of this, theervening variables seem
to be better predictors of the adoption behaviond ¢he influence of personal
and environmental factors become manifested viseti@ervening variables.
Based on the study findings, further research shbel conducted in different
cultures for the purpose of verifying and identifyinew intervening variables
that are relevant in determining the adoption bebax

Keywords: Personal, environmental factors, intervening fiess;tadoption
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Introduction

aize is one of the most important cereal cropsanzania. Majority of

people depend on maize as a source of food asawellcash crop. In

Tanzania, the main maize producing regions are N@mringa,
Ruvuma, Mbeya, Kigoma, Morogoro, Dodoma, Rukwa, cfab Mwanza,
Kilimanjaro and Arusha (URT, 2006; Amani, 2004). w&yer, the Southern
Highland agro-ecological zone currently comprisofdgive (lringa, Njombe,
Mbeya, Rukwa and Ruvuma) is the most important engiroducing area.
Prior to the split of Iringa region into two rege(ringa and Njombe) the four
leading maize producing regions were commonly retketo as “the big four.”

In order to promote maize production, among othractices, maize requires
an adequate supply of nutrients like Nitrogen (IRhosphorus (P) and
potassium (K) (Semoka&t al, 2012). However, low or non-adoption of
recommended fertilizers has been a common praetmeng many maize
farmers. According to Shetto (2007) and Kilima (20)1majority of farmers
who use fertilizers in their fields, apply at véoy level of about 8 kg/hectare,
most of this being nitrogenous fertilizers. Theeextof phosphate use is much
lower and in most cases farmers do not apply ptaispfertilizers at all.
Within plants, phosphorus plays an important raeéards seed formation.
Low use of this fertilizehas therefore contributed to low average maizealyiel
of 1.3 tons per hectare, instead of 7.2 tones petare expected under good
management conditions (Shetto, 2007). The low dsphosphate fertilizer
also applies in Njombe District despite being withthe leading maize
producing zone in Tanzania, thereby justifying adgtto be conducted to
determine factors that influence the adoption aforemended phosphate
fertilizers namely, di-ammonium phosphate (DAP) #éiple-super phosphate
(TSP) application in maize production among maizevgrs in the study area.

Reasons for the non- or poor adoption of recomnemactices have been
associated with personal and environmental fagiogers, 1983; CIMMYT,

1993; Lugeye, 1994; Machumu, 1995). However, figdinhave been
inconsistent as regards the relationship betweesopal and environmental
factors and the adoption behaviour. Other reseasc{Duvel, 1975; Botha,
1986; Divel and Scholtz, 1986; Koch, 1986; Koch87)9argue that the
intervening factors namely; needs, knowledge andgption are the more
direct and immediate precursors of the adoptiorabielir. Such opposing or
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even contradicting findings call for further invigsitions. This study was
designed with the main aim of comparing the role personal and
environmental factors and the other set of factwamely the intervening
factors or variables in predicting the adoption dxebur among the maize
growers in the Njombe District.

Personal and environmental factors which Divel {}9%eferred to as
independent factors are conceived as consistimgsgionses which, from the
point of view of a purely physiological analysiseanerely combinations of
verbal, skeletal, and visceral reactions; but wiitom the point of the present
action schema are identified and defined not imseiof their underlying
physiology but in terms of their “action meaning$blman, 1951). In contrast
the author contends that the intervening variablespostulated explanatory
entities conceived to be connected by one set aobatafunctions to the
independent variables, and by another set of fanstito the dependent
variable. Tolman (1951) adds that personal andrenwiental factors are
regarded as observable while intervening ones are actcessible to
observation. Assessment of technology adoptiorulghtherefore take into
account a wider range of factors including the waobed intervening factors.

Methodology

This study used a cross section research desigthvaibws data collection at
a single point in time (Babie, 1990). A pre-testsductured questionnaire
comprising of open and close ended questions wet tascollect quantitative

data from 113 farmers. These were selected ussigiple random sampling
technique to obtain a sample size that represeéstedf residents from four

villages namely Igagala, Ulembwe, Kibena and Uwentaservations were
used to supplement the collected information. Tla¢a dvas then coded,
entered and cleaned in Statistical Product andi@e8olutions (SPSS). Data
was analyzed using frequencies, chi-square ancelaton. The last two

analyses were used to test whether there is afismgmt difference and

relationship, respectively between the study véemlunder investigation. In
addition, multiple linear regression analysis wasdito establish the effect of
various ‘independent’ variables (personal, envirental and intervening

factors) on the dependent variable (adoption behayi Equation 1 represents
the linear model which was used for analysis. Prousing the outcomes of
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the analysis for statistical inference, the modat wested for multicolinearity
and autocorrelation, and both problems did nottexis

Equation 1: Y 30 + B1X1 + f2Xo+ ...+ PuXk + €0

Where Y is the predicted value on the dependemabiay; A is the Y intercept,

the Xs represent the various independent varigblesahich there are k), and
the Bs are the coefficients assigned to each ohttependent variables during
regression anebis error term.

Results and discussion

This section presents the results and discussgardeng the level of adoption
of phosphate fertilization and more specificallye tmfluence of personal,
environmental and intervening factors on the adoptiof phosphate
fertilization among maize farmers in the Njombe tbes. The influence of
personal and environmental factors is analyzedraggg and then the total
contribution is compared to that of the intervenifiactors.

Personal and environmental factors

Personal and environmental factors investigatethis study are sex, age,
formal education, farm size and area under maimethls section, each

individual variable is assessed separately to eggts influence on adoption

of the recommended rate of phosphate fertilizatibhereafter, the linear

regression model is used to determine the influehed investigated personal

and environmental factors on adoption with themi#dtie objective of assessing
their relative importance in adoption behaviour.

It is assumed that the age of respondents hasemdftion the adoption of the
recommended rates of phosphate fertilizers in éimses that adoption amongst
younger farmers is expected to be relatively highan that of older farmers.

The survey results with respect to the relationbleifpveen age and adoption of
recommended rate of phosphate fertilization arensanzed in Table 1.

Generally, the level of adoption is low in the serthat the majority of
respondents (61.1%) used the lowest rate (< 30akgtbmpared to only
10.6% who used the highest rate (> 50 kg/ha). differences between the
age categories are significant at 5 percent préibapx2 = 12.404; df = 4; p =
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0.015). The frequency distribution and negativealation (r = 0.232) indicate
not only that old farmers are less receptive ti@nybung farmers in adopting
the recommended phosphate fertilization but alsasedd on the linear
relationship that the tendency to adopt decreas#s wmcreasing age. For
example, the percentage of farmers not adoptirgpplying only a minimum
phosphate rate increased from 41.9% for young fexnte 61.1% percent in
the case of the middle-age group and up to 87%ltmst category of farmers.
Meanwhile, a higher proportion of the younger resjemts applied the higher
fertilization rates (30-50 kg/ha and > 50kg/ha).other words, there is a clear
negative relationship between the age and the emopehaviour, which is in
line with similar findings by Foltz and Chang (2002

Table 1: Distribution of respondents according to lheir age and phosphate
fertilization adoption

Age (years) Phosphate fertilization (kg/acre)

<30 30-50 >50 Total

n % n % n % N %
<36 13 41.9 14 452 4 129 31 27.4
36-56 36 61.0 17 28.8 6 10.2 59 52.2
>56 20 87.0 1 4.3 2 87 23 20.4
Total 69 61.1 32 283 12 10.6 113 100.0

X? = 12.404; df=4; p=0.015; r = -0.232; p=0.013

Although women are considered to be key actorgiicalture, their adoption
of recommended practices tends to be lower thah dhgéhe men (Shayo,
1991; Jefremovas, 1991; Stephens, 1992; Bwana,)1896iew of this, it is
assumed that the adoption of recommended phospédiézer would be
higher among men than among women respondentdinihiegs in relation to
gender and adoption of phosphate fertilizer for zmaiproduction are
summarized in Table 2, showing that there is noia@ant difference between
the sex categories in terms of adoption of phospfetilizers §? =1.514;
df=2; p=0.469). The correlation analyses also cordithe weak negative
relationship between sex and the adoption decisien0.116) where men are
only slightly more likely to adopt than women. Altatively state, the
adoption rate amongst female farmers is lower thmarthe case of male
farmers, as reported by Kalineza (2000).
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Table 2: Distribution of respondents according to lheir sex and phosphate

fertilization
Phosphate fertilization (kg/acre)
<30 30-50 >50 Total
Sex no % no % no % N %
Male 40 57.1 21  30.0 9 12.9 70 61.9
Female 29 674 11 25.6 3 7.0 43 38.1
Total 69 61.1 32 28.3 12 10.6 113 100.0

X? = 1.514; df=2; p=0.469; r = -0.116; p=0.223

Table 3: Distribution of respondents according to lheir formal education
and phosphate fertilization

Formal Phosphate fertilization (kg/acre)

education <30 30-50 >50 Total

(years) n % n % n % n %

0 20 100.0 0 0.0 0 0.0 20 17.7
1-7 40 62.5 19 29.7 5 7.8 64 56.6
>7 9 31.0 13 44.8 7 241 29 25.7
Total 69 61.1 32 28.3 12 106 113 100.0

x2 =25.356; df=4; p=0.000; r= 0.401; p=0.000

It is expected that the farmers’ educational ldwad influence on the adoption
of new technologies such as phosphate fertilizatidn overview of the
respondent’s education and adoption of phosphatdiZation in Njombe
District is presented in Table 3 below. Accordinghese findings education
has a very high significant influence on the admptf phosphate fertilization.
No respondent without formal education adoptedsrgteater than 30Kg/ha of
phosphate fertilization while about 31.9% (7.8% 4.126) of those with
formal education applied phosphate fertilizer a¢ thame rate, which is
recommended. The relationship between the two bl@sas further confirmed
by a highly significant correlation coefficient (r8.401; p=0.000), which
implies that as the farmers’ years of formal ediocatncrease, they tend to
adopt the recommended rate of phosphate fertiizativhich is in line with
similar observation by Rogers (1983).

Farm size and the area of the farm under maizeuptmh are considered to

be a function of the environment in which the farroperates. These factors
are influenced by several other factors such ag fanure, wealth and social
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status of the farmer and others. The distributibtihe respondents’ farm sizes
in relation to their adoption of phosphate fertilibn is presented in Table 4.
Most of the respondents (39.8%) had farms that Wweteveen 3 and 6 acres.
Only 25.7% of the respondents had farms that wargel than 6 acres.
Although the differences between the farm sizegmaies are not significant
(x? = 7.553; df = 4; p = 0.109), the analyses showsgaificant positive
correlation (r = 0.236; p=0.012) between farm s@e the adoption of
recommended phosphate fertilization.

Table 4: Distribution of respondents according thaifarm size and the
adoption of recommended rate of phosphate fertilizigon

Phosphate fertilization (kg/acre)

Farm size <30 30-50 >50 Total

(acres) % no % n % N %

<3 27 69.2 11 28.2 1 2.6 39 345
3-6 29 64.4 11 24 .4 5 11.1 45 39.8
>6 13 44.8 10 345 6 20.7 29 25.7
Total 69 61.1 32 28.3 12 10.6 113 100.0

X? =7.553; df = 4; p = 0.109; r= 0.236; p=0.012

This implies that the larger the farm size, thehbigthe adoption rate. The
evidence in Table 4 shows that 20.7% of those redgats with farms that

were more than six acres adopted the recommended ofa phosphate

fertilization compared to only 2.6 percent of thegéh less than three acres.
Conversely, 44.8% of the respondents with farm¢ Wexre greater than 6
acres adopted the lower range of phosphate fatitiz at less than 30 kg/acre
compared to 69.2% of the respondents who ownedsfahat were smaller

than 3 acres, adopting this rate.

Results in Table 5 provide information on the iefige of the area under
maize on the adoption of phosphate fertilizatiorajdity of the respondents
(53.1%) applied phosphate fertilizer to about 1.B -acres of their maize
farms. The remaining 23% and 24% applied theligtito less than one acre
or more than three acres, respectively. The ptmpoof respondents applying
phosphate fertilizer to three acres or less wakdrigt the lower application
rate (< 30 kg/acre) being 57.7% and 78.3% for miapr@s that were less than
one acre and those between 1.1 — 3 acres, resgglgciihe middle rate (30 —
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50 kg/acre) and the higher rate (> 50 kg/acre) dated for farmers who
applied phosphate fertilization to maize farms fieditin the range of 1.1 — 3
acres (44.4%) or above 3 acres (29.6%).

Table 5: Respondents’ area of maize farm under phgéate fertilization

Phosphate fertilization (kg/acre)

Area under maize <30 30-50 >50 Total

(acre) n % N % n % N %

<1 15 57.7 9 346 2 1.7 26 23.0
1.1-3 47 78.3 11 18.3 2 3.3 60 53.1
>3 7 259 12 444 8 29.6 27 23.9
Total 69 61.1 32 28.3 12 10.6 113 100.0

X? =25.792; df=4; p=0.000; r= 0.276; p=0.003

Only 7.7% of the respondents with maize fields thate one acre or less
applied the higher recommended rate of phosphaiézation (> 50 kg/acre).
An even lower proportion (3.3%) of farmers with tméddle range of maize
farms (1.1 — 3 acres) applied this higher recomraednéte. The correlation
coefficient (r= 0.276) between the area under margkthe level of phosphate
application is significant (p=0.003) implying thtie larger the area under
maize, the higher the level of adoption. Other $asohad also reported this
relationship (e.g. Rogers, 1983; Kalineza, 2000).

Total influence of personal and environmental factcs

In trying to assess the total influence of all peed and environmental factors
on the adoption of phosphate fertilization, a lmaagression analysis
presented in equation 1 was used. Data were téstedulticollinearity and
autocorrelation. The model was found to be freealbfthese problems as
reported by the respective test statistics in Téble

Table 6: Total influences of personal and environm#al factors

Variable Regression T test p
coefficient
(Constant) 1.220 0.225
Sex 0.020 0.215 0.830
Age -0.149 -1.492 0.139
Formal education 0.345 3.299 0.001
Farm size 0.100 0.930 0.355
Area under maize 0.129 1.322 0.189

R?=0.248; Adjusted R=0.213; p = 0.000; DW = 1.946; VIF = 1.451
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The overall contribution of independent variablesekplain the variance of
phosphate fertilization adoption rates is 24.8% YRnd 21.3% (adjusted®R
for the sample and the population respectivelyctvig highly significant (p =
0.000). Given a small difference between the vaeagxplained by the sample
and the population, which is 3.5% this study coasidhe sample reasonably
represented the characteristics of the populatiins suggests that the
conclusion drawn can be generalized across thelgiigpu However, only
the coefficient for education (0.345) had a higbignificant (p = 0.001)
positive effect on the dependent variable. Theugrice of sex, farm size and
area under maize was positive but not significadifferent from zero. The
coefficient for age was negative (- 0.149) as etguebut also not significantly
different from zero.

Intervening factors

After assessing how the conventional dependenabi@s influence adoption,
the effects of intervening factors on the adoptdphosphate fertilization are
also examined. These are (i) efficiency mispercep(EM), (ii) need tension
(NT), (iii) awareness and (iv) prominence.

Efficiency misperception refers to the degree tacWwhndividuals incorrectly
rate (usually overrate) their efficiency of adopgtinew technologies (Duvel,
2004). The author notes that there is a tendenaeyddfiduals to overrate (or
underrate) their own production and/or practicepsido efficiency. This, it
has been argued, to have a tremendous effect qiaaddehaviour due to the
fact that the more the current efficiency is oveda the smaller the problem
scope or need tension becomes and thus the srtadlancentive to adopt
recommended innovations. To establish this, farnaense asked to estimate
their own efficiency. A five-point scale was usedassist in understanding the
farmers’ misperception. As shown in Table 7, oby9% of the respondents
correctly rated their adoption efficiency. The nrdjo of the respondents
(about 84.1%) did not perceive their adoption éficy correctly (in this case
the adoption of recommended rate of phosphateliation). They either
overrated (54.8%) or underrated (29.2%) it.

When respondents underrate the efficiency of thewn phosphate
fertilization, it tends to increasing their needidgi®n and thus the assumed
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tendency to change their current fertilizationislisignificant that about 41%
of the respondents who underrated their currentptéaio efficiency had

adopted the recommended rate of phosphate fetidlizé¢> 50 kg/acre) while
not a single respondent who overrated or mispeedeitis/her current
fertilization efficiency adopted the recommende ra

The relationship between EM and adoption of theomenended rate of
phosphate fertilization is negative and highly gigant (r= -0.417; p=0.000),
which implies that the adoption rate decreaseti@®verrating of the current
adoption efficiency increases. The more respondevdsrate or misperceive
their current adoption situation to be better thtais, the lower the need to
change their behaviour towards what is recommendéd;h is in line with
similar findings by (Duvel, 2004).

Table 7: Distribution of the respondents accordingto their efficiency
misperception (EM) and phosphate fertilization

Phosphate fertilization (kg/acre)

Efficiency <30 30-50 >50 Total
perception (EP)

% n % n % n %
Underrate 16 421 16 421 6 158 38 33.6
Slightly underrate 10 417 8 33.3 6 250 24 21.2
Assess correctly 14 77.8 4 22.2 0 0.0 18 15.9
Slightly overrate 11 78.6 3 21.4 0 0.0 14 12.4
Overrate 18 94.7 1 5.3 0 0.0 19 16.8
Total 69 61.1 32 283 12 10.6 113 100.0

X? =26.617; df = 8; p=0.001; r= -0.417; p=0.000

Need tension (NT) or problem perception refer te plerceived discrepancy
between the present situation and the desiredtisituar level of aspiration

(Duvel, 2004). Based on this definition, farmersravasked to indicate their
present and aspired level (or goals) of adoptibrs éxpected that the higher
the goal or level of aspiration the higher the nedion. An indication of the
NT regarding the adoption of the recommended rafhosphate fertilization

in the study area is shown in Table 8.
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Table 8:  Distribution of the respondents accordingo their need tension
(NT) and phosphate fertilization

Phosphate fertilization (kg/acre)

Need Tension (NT) <30 30-50 >50 Total

n % n % n % n %
Low 62 100.0 O 0.0 0 0.0 62 54.9
Medium 3 429 2 28.6 2 286 7 6.2
High 4 9.1 30 68.2 10 227 44 38.9
Total 69 61.1 32 28.3 12 10.6 113 100.0

x2 =92.268; df = 4; p=0.000;= 0.803, p= 0.000

The need tension or need potential of farmers dagguthe application of the
recommended rate of phosphate fertilization is sainae low in the sense that
the majority of respondents (54.9%) were found aweha low need tension.
All the respondents in this category (62) fall itlh@ lowest adoption category
(applying no or less than 30 kg of phosphate feeti). Meanwhile, 28.6% and
22.7% of those with medium and high need tensispeaetively, adopted the
recommended rate of phosphate fertilization. Adfiomed by the correlation
analysis (r = 0.803, p= 0.000) there is a highiyndicant relationship between
the NT and the adoption rate implying that the bigthe NT the higher the
adoption rate. In other words, a higher need tenscore acts as the force that
energizes and drives a farmer in a direction towamabopting the
recommended rate of phosphate fertilization aseswted by (Divel, 2004).

Awareness about the technology also plays an irapbrole towards inspiring
farmers to adopt. It is assumed that lack of amess or lacking knowledge of
the recommended practices as solution to problémats & farmer faces can
contribute to the non-adoption of recommended prbdn practices (Koch,
1986; Koch, 1987). Respondents were asked to itedtbea recommended rate
of phosphate fertilization in their area and wesaesequently judged as being
aware or unaware of the recommended fertilizati&dn. overview of the
relationship between awareness and adoption igipies in Table 9.

328



JCEE (2013) Volume 4 Issue 2

Table 9: Distribution of the respondents accordingo their awareness and
phosphate fertilization

Phosphate fertilization (kg/acre)

Awareness of <30 30-50 >50 Total

solution n % n % n % n %

Not aware 43 79.6 10 18.5 1 1.9 74 47.8
Aware 26 44.1 22 37.3 11 18.6 59 52.2

Total 69 61.1 32 28.3 12 10.6 113 100.0

x2 =16.833; df = 2; p=0.000; r= 0.385, p= 0.000

According to results in Table 9, the majority (3&)20f the respondents seem
to be aware of the recommended rate of phosphatdizégion. The
knowledgeable and the non-knowledgeable farmersbigati a significant
difference 2 =16.833; df = 2; p=0.000) in terms of adoption. é&gected,
farmers who were aware of the recommended levphokphate fertilization
tended to adopt the technology more than thosendichave the knowledge.
This relationship between awareness and adoptidmgisly significant (r=
0.385, p= 0.000). From the distribution in Tablat%an be concluded (with
the exception of one individual who was supposedhaware of the
recommendation but nevertheless adopted it) thatevess is a precondition
but not a guarantee for adoption, thereby conttediarguments by Koch'’s
(1987) who states that awareness or knowledgeeofdabommended practices
as solution to problems that a farmer faces cauteh to the adoption of
recommended production practices.

Prominence is another intervening factor that finée as the degree to which
an innovation is perceived as being better thanidea it supersedes. It is
contended that the more an innovation or a pradscgerceived to be
relatively better than the traditional practicds higher the adoption is likely
to be (Duvel, 1991; Duvel, 2004). Insufficient prioence — implies that the
recommended practice is seen as less promineesgrldvantageous than the
current one or than other alternatives (Duvel, 199Rble 10 shows the
relationship between prominence and phosphatdiZation adoption.
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Table 10: Distribution of the respondents accordig to their prominence
and phosphate fertilization

Adoption
Prominence <30 30-50 >50 Total
n % n % n % N %
Low prominence 53 946 3 54 0 0.0 56 49.6

Medium prominence 5 71.4 1 14.3 1 143 7 6.2
High prominence 11 220 28 56.0 11 220 50 44.2

Total 69 611 32 283 12 106 113 100.0

x2 =59.535; df = 4; p=0.000; r = 0.673, p= 0.000

As indicated in Table 10, the majority of the resgents [55.8% (49.6%
+6.2%)] perceived the recommended rate of phosediézation to have a

low or medium prominence. Poor or low prominen@adly seems to have an
influence on the adoption behaviour since no redpphwho perceived the
recommended rate of phosphate fertilization to Haweprominence adopted
it. This clear positive relationship between perediprominence and adoption
is also reflected in the correlation coefficiento673 and the probability (p=
0.000) implying that the more the recommended iteerceived to have a
high or higher prominence compared to the currem¢ @r than other

alternatives, the higher the adoption tends tosb&tipulated in (Dtivel, 1991).

Total influence of intervening variables

To assess the total influence of all the intervgnirariables (efficiency
misperception, need tension, awareness and prooahea regression analysis
model presented in equation 1 was used. Priorgession analysis data were
tested for multicollineality and autocorrelatiordaihe respective test statistics
are reported in Table 11, indicating absence dfi pobblems. The same Table
presents the findings regarding the influence of thfferent individual
intervening variables as well as their combinedtigoution towards the total
variance in adoption behaviour.

The combined effect of intervening variables actsuor 73.2% (R) and
72.2% (Adjusted B of the variation in the adoption of phosphatgilfeation
for study sample and population, respectively, whis highly significant
(p=0.000). Given the small difference betweenwheance explained by the
sample and the population, which is 1%, this stadysiders the sample
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reasonably represented the characteristics ofestterf the population. This
suggests that the conclusion drawn can be genedadieross the population.

Table 11: Linear regression analysis showing theetationship between
intervening variables and adoption of phosphate feilization

Variable Regression tvalue p
coefficient

Constant 16.685 0.000

Efficiency misperception 0.030 0.514 0.608

Need tension 0.708 9.093 0.000

Awareness 0.053 0.933 0.353

Prominence 0.172 2.144 0.034

R?=0.732; Adjusted R= 0.722; p = 0.000; DW = 2.032; VIF = 1.9365;

The findings in Table 11 further show that the ficesnts for all the variables
are positive but only two are significantly diffatefrom zero; Need tension
(NT) at 0.708 (P=0.0) and Prominence at 0.172 @84). The findings

suggest that the needs tension makes the biggestibedion towards

explaining the adoption behaviour, which is comsistith similar findings by
other researchers (Koch, 1986; Duvel and Botha918fivel and Scholtz,
1986) who identified the NT to be a key dimensiomdoption behaviour.

Comparison between personal, environmental and intgening factors
When comparing the influence of observed persomal aenvironmental
independent variables relative to unobserved iet@ng variables, it is clear
that the intervening variables exhibit a signifitanhigher influence on
adoption behaviour. Not only is the influence alemening variables on the
variation of the adoption rate higher, but theuefice as reflected through
correlation coefficients of individual variablesatso much more significant.
Figure 1 show that the influence of interveningiafales far outweighs that of
the personal and environmental factors in termshef percentage variation
explained. The intervening variables explain 72.2% the variation in
phosphate fertilizer adoption as opposed to thg 2hl3% contributed by the
personal and environmental variables.
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Personal and Intervening Adoption
Environmental variables behaviour
variables

environmental

21.3 %

\ 4

Total
Personal and

variables

Total 72.2 %
Intervening

variables

Figure 1: Comparative contribution of personal and environmental
factors and the other set of intervening variable®n adoption
behaviour

Conclusion and recommendations

In general, the intervening variables show venorgir relationships with
adoption behaviour compared to personal and enviemtal variables. Most
significant among the intervening variables is th#uence from the need
tension for the technology and prominence of tlohrielogy as perceived by
the respondents. Moreover, the total influencentérivening variables very
clearly overshadows that of the other set of véembrhe logical explanation
for this highly significant difference is that thatervening variables are
probably the immediate and direct determinantsduipéion behaviour while
the influence of personal and environmental vaesblonly becomes
manifested in adoption behaviour via the intervgniactors. Studies should
be replicated in different cultural settings aslvasl for different commodities
in order to further verify and search for othesgible intervening variables,
which should be considered as researchers andageneht agents strive to
improve the adoption of various agricultural teclogees.
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Abstract

In Tanzania, the sweet potato crop (Ipomea batat&xtensively used as a
leafy vegetable crop providing food and cash incorfiis role is well
appreciated for improving livelihoods, especially urban and peri-urban
areas. A study was conducted within and around Mgoro municipality in
Tanzania to establish the relative importance oéetwpotato leaves among
leafy vegetables. Questionnaire were used to dolkta from growers,
market vendors and wholesalers handling the crdpe findings show that
sweet potato leaves were cultivated much more émttyu than other leafy
vegetables. About 83% of the farmers preferred uttivate sweet potato
leaves and nearly half (46.7%) of the market vesgweferred selling sweet
potato leaves because the leaves can easily baipeddthroughout the year.
Vegetable wholesalers and vendors preferred theele@ue to a longer shelf-
life. Economic returns were higher when grown ing& gardens for
perennial harvesting. This study recommends imntengroduction, improved
handling of the fresh product in markets, and depelg value addition
through processing and packaging to improve progiigtand production.
Further research is recommended to identify gaps pmoduction and
consumption patterns for promoting commercial piighn and marketing in
future, while safeguarding the product’s nutritidngharacteristics. Such a
move would also contribute towards greening pehaur areas.

Keywords: Sweet potato, Leafy vegetable, Market vendors,dgoro

Introduction
ivelihood in urban populations comes from a widege of activities.
According to Scoones (1998) livelihood means theabdities, assets
(material and social) and activities required fan@ans of living. One
very important source of livelihood for a great rhen of urban dwellers is
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low-income self-employment activities such as agtize. Worldwide, it was

estimated in the mid-1990s that almost 20% of tbpufation (about 800
million people) was engaged in urban agriculturenianuelet al, 2006),

majority of which constitute the urban poor (UNDE996). Various urban
agricultural activities are carried out includinginy cattle production, piggery,
poultry, fish farming, gardening, mushroom prodaigtiraising tree nurseries
and cultivating field crops. These activities cdnite significantly towards
ensuring household food availability, better nidrif household income, as
well as providing economic activities for many ibitants in cities and towns.

Gardening, raising nurseries and various food caspsvell as cultivation of
other plants form the most significant part of urkagriculture (Foeken and
Mwangi, 2000; Kaufman and Bailkey, 2000; Novo andirphy, 2000).
Among the crops grown in and around urban cenpeagluction of perishable
leafy vegetables is an important economic activitiese crops are grown
within urban areas as an important adaptive styaiegffset the high costs of
transportation and post-harvest handling losséseoproducts if they are to be
brought in from rural areas. In many cities of therld, almost all perishable
vegetables consumed within are produced in thescdind in the surrounding
peri-urban areas.

Although this practice is more common in developioguntries, urban

agriculture is also common in the developed wortdhsas USA (Kaufman
and Bailkey, 2000). In Shanghai, China, 60% of ¢itg’'s consumption of

leafy vegetables is produced in the urban and ypban areas (Cai and
Zhangen, 2000), while in Hanoi, Vietham, urban aedi-urban agriculture
account for 24% of all the fruit vegetables, 50%hd# cruciferous vegetables,
and up to 100% of the leafy vegetables @ral 2003). Examples from Sub-
Saharan Africa show that up to 100% of all the nessments of vegetables in
Bangui (Central African Republic) are produced franthin the city (Tixier

and de Bon, 2006). In Guinea Bissau and Antanamgiadagascar) the
propotion of vegetables produced within the ciiesbout 90%. (Moustier
and David, 1997). Between 60 - 100% of the consulaafy vegetables in
Dakar (Senegal) and Bamako (Mali) have also beparted to be produced
from within the cities and their peripheries (Mbayel Moustier, 2000; Smith,
2002; Drechsel, 2006). In Tanzania fresh vegetatids/ation within urban

areas is also an established economic activity.uAl® — 100% of leafy

336



JCEE (2013) Volume 4 Issue 2

vegetables consumed in Dar es Salaam are produmedwithin the city and
peri-urban areas (Sabel-Koschedtaal, 1998).

Of all the vegetables cultivated in urban and stiian areas, leafy vegetables
are perhaps the most important, because this grbppducts is indeed most
limiting in the urban areas owing to their inhetgnery short shelf life under
natural conditions. Moreover, leafy vegetables weally very bulky and in
most instances they cannot withstand any magnitfdeompaction during
transportation, conditions which are necessaryaiwy efficient haulage of
products over a long distance. Additionally, leaégetables cannot withstand
any magnitude of dryness, high rate of air movenaat build up of heat,
conditions that are also very common when transpptiulky fresh products.
For these reasons, most leafy vegetables have pydoleiced within or very
close to urban centers where they are sold. Sweatgleaves are perhaps an
exception because they are less prone to postdtahandling problems
characteristic of most vegetables.

Sweet potatoes are often known for their tuberthetieaves are also used for
food. Sweet potato leaves, locally known in Kisviiahs matembeleare of
considerable importance among indigenous or tadhti vegetables. The
leaves have become an important vegetable in maagtges especially in
Asia and Africa. In Liberia, for example, the crap often cultivated as a
vegetable than as a tuberous root crop (As-sa§8R)1 The leaves are usually
picked with their petioles from the vines as thegdme fully grown; and this
continues consecutively as new leaves form. Theeleare then cooked by
steaming/boiling or frying just like other vegetebl The vegetable is
sometimes used for medicinal purposes in treativagiia, since they are rich
in Iron. It is now a common practice for medicargpnnel in Tanzania to
prescribe sweet potato leaves for anemic pati€weet potato leaves are also
rich in vitamin A, B (riboflavin) and C and, according to Wolfe (1998hida

et al (2000) and Sokhat al (2008). In addition, they contain about 25.5 —
29.8% crude protein.

In Tanzania, there are many varieties of sweettpesasome of which are
specialized to supply leaves for use as vegetatilesg varieties are usually
narrow-leaved and often mistakably considered notuleer crop. The

traditional sweet potato clones have existed feerg long time as indigenous
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backyard garden crops. It was not until the 199@# the importance of
indigenous vegetables in Tanzania began to growilypaecause of efforts
made by the Asian Vegetable Research and Develdp@emire (AVRDC)
since its establishment in 1970s (Villaredlal 1982). In 1992, the Centre
launched an African Regional Centre in Arusha, &amg which has
indigenous vegetables as one of its priority redeagenda, working in
collaboration with National Agricultural Researctstitutes.

Establishment of the Tanzania Horticulture Reseancth Training Institute
(HORTI) Tengeru during the 1980s also played a iBggmt role in
implementing the indigenous vegetables projectth&tbeginning, Amaranths
was the most important leafy vegetable among iniige vegetables. The
importance of this crop increased drastically fram inferior traditional
vegetable to become the most important vegetabl€aimzania in terms of
production and consumption. Amaranths perhaps n®tahis position
countrywide, but in some places nowadays, at lieastorogoro town and its
sub-urban areas, the comparative status of Amarardgbems to be strongly
challenged by sweet potato leaves.

This paper reports findings of a study that asskdke production and
marketing of sweet potato leaves in Morogoro muypalkiy. Information on
production of this crop as a vegetable in Tanzanieery limited both in terms
of the technology used for production and the secmnomic significance
including contribution to livelihood improvement.eBpite observations that
sweet potato leaves are prevalent at vegetableatsaand farmers’ gardens,
hardly any research or development effort is reggban this crop beyond the
AVRDC recognition of indigenous vegetables. Thepsseemingly growing
importance seems to be spontaneous and localized.

The main objective of this study was to explorehtecal and economic
information pertaining to the production of sweeitgio leaves for food.
Information emanating from this study is relevamt future development and
improvement of the crop in terms of production, diang and marketing. The
research also elucidates on the crop’s contributmnpoverty reduction,
especially among urban and sub-urban dwellers whitivate sweet potato
leaves as a significant economic activity in thpartfolio.
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Methodology

This study was conducted through a survey in sedieateas within sub-urban
Morogoro where gardening activities and marketifigv@getable crops are
carried out, almost throughout the year. Farmemsedsas various marketing
agents were interviewed using structured and sémnitsired questionnaires.
The areas surveyed were those along the Ngerenmgere valley which
constitutes the most important vegetable garderamga in sub-urban
Morogoro. Three locations along this valley are am@nt for vegetable
production:Chamwino is located upstream towards the northevegpart of
Morogoro Municipality; Kihonda is located downstneaas the river
approaches the bridge along the road to Dodomasouth-easterly direction;
while Mazimbu is located in-between the two locasioThe river floods every
year during the long rains as water overflows fidmdu dam. Many farmers
take advantage of flood water to undertake vegetgllrdening along this
valley; water for irrigation is also available frotime river during most of the
dry season as well. Farmers also benefit fronptbnged residual moisture
after the rainy season.

Data for this study was collected between Febraay April 2010, from 50
respondents, of whom 30 were involved in garder{fagmers or growers)
whereas 20 were those involved in marketing inclgdietail vendors and
wholesalers. However, many of the respondents werelved in both

gardening and marketing. The survey involved astld® farmers for each
sub-location of the river valley. Sampling was pgmsive for farmers who
cultivated vegetables for sale in the study areaaddition, at least five
vendors were interviewed at the market place fohéacality. The number of
vendors who sell the same product in the market nwhybe very big). After
field work to collect data, the data was process®tianalyzed using SPSS.

Results and discussion

Results of the analysis are presented in Tablesl2as well as Figures 1 — 7.
Figure 1 shows the farmers’ preferences to cubiveveet potato leaves
compared to other vegetables. Throughout the suaves, farmers showed
higher preference to cultivate sweet potato leélvas all the other vegetables.
On average, 83.3% of the farmers preferred cuitigasweet potato leaves
compared to only 16.7% showed preference to cuétiviher vegetables.
These results generally show the significance oéetwpotato leaves as a
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vegetable crop for food and a source of incomeviBusly, as pointed out
earlier, Amaranthus was the predominantly cultisdgategetable crop.
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Figure 1:  Preferential cultivation of leafy vegetalles in different
locations in sub-urban Morogoro

Figure 2 shows the frequency of cultivating veglesiother than sweet potato
leaves. Other vegetables grown were Chinese cabiodigeved by tomato,
black nightshade, okra and Amaranthus in that ordleere were an equal
proportion of respondents who cultivated Pumpkiavés, African eggplant
and Amaranthus. Only a few farmers were growingesvpepper (6.7%) and
watermelon (3.3%). However, a good proportion obwgrs (20%) were
cultivating sweet potato leaves only.
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Figure 2: Frequency of cultivating different typesof vegetables in urban
and sub-urban Morogoro

Figure 3 shows the respondents’ preference for tswetato leaves at the
markets relative to other vegetables. The marketJeeet potato leaves was
almost of the same magnitude (in terms of prefeens that of all the other
vegetables combined. However, the degree of preferearied with location.

On average, almost 50% of the vendors (46.7%) @esg sold more sweet
potato leaves than the other vegetables. At th&ethathe preference for all
the other vegetables combined (Amaranthus, Chineakbbage, black

nightshade, pumpkin leaves, cassava leaves, colpeas, kale, etc) was
only about 53.3%. At Chamwino, sweet potato leavere preferred by 80%

of the respondents while the remaining 20% prefeotber vegetables.

341



JCEE (2013) Volume 4 Issue 2

[
=

+— th
[

Percent (%o)

oy
o

-
[

o

Kihonda Mazumbu Channvino

W Sweet potatoes B ALl other vegetables (combined)

Figure 3: Preferential market of leafy vegetablesniost sold) in different
locations in sub-urban Morogoro

Figure 4 shows the frequency of vendors and whidesaealing with sweet
potato leaves sold also other vegetables. Thedfmas that Amaranthus and
Chinese cabbage were leading among other vegettialesvere marketed at
retail level. Chinese cabbage and African eggplaete the only other
vegetable marketed by wholesalers. Dealers of mmmakra and carrots
appeared at very low frequencies of less than 1D#teovendors interviewed.
These data suggest that there is distinct speafaliz and diversity with
respect to urban and peri-urban production and etiaugk of vegetables.
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Figure 4: Frequency of vegetable vendors and wholalers marketing
various vegetables

The dealers in sweet potato leaves mentioned hieatrop has a longer shelf-
life compared to other leafy vegetables (Figure \Whereas the maximum
shelf life of Amaranthus in the market is reportecbe about 2 days, that of
sweet potato leaves was 5 days. The advantagelays83was an incentive for
market agents to prefer selling this crop in ordeminimize to post-harvest
loss. The crop can be transported convenientlyistawnt markets outside
Morogoro. As reported in Figure 6, about 20% of #veeet potato leaves
produced in Morogoro could be sold through wholesalitside Morogoro
town whereas no other leafy vegetable could bet eatld in like manner.
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Figure 5: Reported market shelf life of the leadingleafy vegetables in
Morogoro town markets
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Figure 6: Reported wholesale marketing centres fosweet potato and
other leafy vegetables cultivated in suburbs of Margoro town

Figure 7 reports the availability of sweet potaaves and other vegetables in
the market. About 86.7% of the vendors indicated fweet potato leaves are
available in the market throughout the year whiidyd,3.3% of the vendors
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indicated that Amaranthus was available throughbetyear. No other leafy
vegetable was reported to be available year round.
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Figure 7: Reported year-round availability of leafy vegetables in
markets in sub-urban Morogoro

The farmers normally sell to vendors based on thetp be harvested. The
price to venders is therefore given per plot. Base the area cultivated per
farmer, market price of the harvested crop and gpamant practices the study
established that farmers cultivating sweet potatovés could earn between
91,000 and 9,750,000 Tshs per year with an anrvweabge of Tshs 2,432,000
(Table 1). The study shows further that farmerdsivated areas ranging
between 100 f and 1,500 rh (equivalent to 0.01 to 0.15 hectares
respectively), earning income from 7,000 to 25,080s from each hectare per
harvest. An established and well managed farmedds gan be harvested
throughout the year at two weeks intervals. (i@.tithes per year). Thus, if
area under the crop, price and the duration ofdsirwere highest the farmer
could earn 9,750,000 Tshs from a small area ofQLiBO(Table 2). When alll
the three criteria are at their minimum, the farsx@rcome would drop to to
91,000 Tshs. When the criteria assume averagesathe farmer’s earning
rises to 2,432,000 Tshs. In Table 2, different boations of the criteria are
used. As reported in Table 1, the computed incfaite between 91,000 Tshs
assuming the lowest criteria for all three variablarea, frequency of harvest
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and price) up to 9,750,00 Tshs when all criteraat their highest. Pairs of
combinations that give income above one milliorllisigis (Table 2) include;
high area and low harvesting cycle (1,365,000 Tdbg; price and high area
(1,365,000); high area and high harvesting cyc|g3@000 Tshs); and high
area and high price (4,875,000 Tshs). All thesepgdations are made based
on the assumption that costs of inputs used inymtieh could be increased in
any proportion since the inputs are divisible. THoenputations also assume
negligible production cost because most farmers hmesehold labour, and
reasonably low cost of inputs. Many sweet potaiwés farmers use organic
sources of soil fertility improvement, especialbpacco dust and they irrigate
using manual water pumps such as Moneymaker medath are fairly
affordable. Considering the low cost of productionsweet potato leaves, the
study considers only the gross revenue for compangth other crops, which
undoubtedly involve higher production cost. Thiadnittedly a weakness of
the results that could be presented in this repgrich warrants further study.
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Table 1: Estimated income from production of sweepotato leaves based on high and low values of argajce
and harvesting cycle
Name of criterion Area Price per Harvesting Cycle Estimated Gross Income
(m?) 100n¥ Cropping cycle Number of Computation Computed
(Tshs) (from 1st harvest) harvest value

(2 weeks (Tshs)
intervals)

All values lowest 100 7,000 6 months (26 wks) 13 x 113 x 7,000 91,000

Acreage highest 1,500 7,000 6 months (26 wks) 13 5x 13 x 7,000 1,365,000

Acreage lowest 100 25,000 1 year (52 wks) 26 6 x 25,000 650,000

All values highest 1,500 25,000 1 year (52 wks) 26 15x 26 x 25,000 9,750,000

Computed average 800 16,000 9 months (38 wks) 19 x 18x 16,000 2,432,000
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Table 2: Range of income from sweet potato leavdmsed on different
combination highest and lowest income value criteai

Lowest Highest criterion Computation Gross income
criterion (Tshs)
Acreage None 13 x 7,000 91,000
Price 13 x 25,000 325,000
Cropping cycle 26 x 7,000 182,000
Both price and cycle 26 x 25,000 650,000
Cropping cycle Acreage 13 x 15 x 7,000 1,365,000
Price 13 x 25,000 325,000
Both price and acreage 13 x 25,000 x 15 4,875,000
Price Acreage 7,000 x 15x 13 1,365,000
Cropping cycle 7,000 x 26 182,000
Both acreage and cycle 7,000 x 26 x 15 2,730,000
None All 15 x 25,000 x 26 9,750,000

Based on the computations in Table 1 and 2, itvideat that bygrowing
sweet potato leaves poor farmers can earn quiteeaipple levels of income
from the crop. Considering that many such growershdt only grow sweet
potatoes for livelihoods, income from sweet potatves can be subsidiary to
the main subsistence food (cereal) crop produatioother vegetables. The
average farm sizes for small-holder farmers in aareis between 9,000 and
30,000 M (URT, 2011) equivalent to 0.9 and 3 hectares smy. This
means many households can afford ro acquire orees the higher range
(0.15 ha) of the area under vegetables in Moroguasoicipality

Sustainable livelihoods, according to Scoones (),998one that copes with
and recovers from stresses and shocks, maintaieat@nces its capabilities
and assets, while not undermining the natural megobiase. Tanzania belongs
to low income countries with of USD 530 equivaleéat TShs. 848,000 in
current prices (World Bank, 2012). This income laggust above the extreme
poverty level (1.25 USD per day = TShs. 730,500 ywar, Ibid). From the
findings of this study, the average income from ewmtato leaves estimated
at 2,432,000 Tshs. Based on the average houselwdd far Morogoro
municipality which is 4.1 (URT, 2013), then averageome from producing
sweet potato leaves wound translate to 591,170 pehesapita, which is more
than half of the national per capita income.
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It is evident from the study that sweet potato ésaliave a clear comparative
advantage relative to other leafy vegetables, vawgpi higher preference
among famers as well as vegetable venders and shthzs. The incentive to
grow sweet potato leaves is threefold: economiojogical and technical.
Economically it has been established that the sogasy to cultivate, but is
also convenient to market even outside Morogoroidgegbecause it is
preferred by many clients. Once a field is esthlgld with sweet potato
leaves, it can be used for up to a year. In the ch®\maranthus is necessary
to plough the land afresh every month, with addaigplanting cost. Owing to
the short shelf life, much higher losses can beeetgn from Amaranthus
during marketing compared to sweet potato leaves.

Ecologically, leafy sweet potatoes are much moraptetl to water shortage
conditions, low temperatures and flooding condsgidhan other vegetables.
Leafy sweet potatoes can tolerate occasional dngitons when irrigation
water is insufficient or the frequency of irrigaties limited, compared to other
vegetables like Amaranthus, Chinese cabbage oradpinSweet potatoes
leaves are insensitive to low temperature condstiomike Amaranthus, which
does not grow well during cold periods. Additiogalduring floods leafy
sweet potato can even survive for several days rutmtally submerged
conditions, which is impossible for other vegetabl€he crop is technically
very much easier to produce. The planting matefjelgtings) are usually
locally available, often easily obtained from ad otop field. Sweet potatoes
are also less demanding in terms of in irrigaticegfiency. These were also
findings from this study and are summarized in &bl
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Table 3: Comparison of ecological advantage of swigeotato leaves relative to Amaranthus

Ecological parameter

Sweet potato leaves

Amaranthus

Soil requirements

Can thrive well in heavy soils (ell as in light Does well in light soils (sandy and loamy). Verurged growth on

soils

compacted poorly aerated heavy clay soils

Heavy rains

Insensitive to heavy rains

Very gdmsto heavy rains. Young seedlings pre-emergethfthe
soil, and a few days later after germination amg weeak and can be
totally destroyed by heavy rains. Established slagpecially when
under a heavy canopy are often attacked by a tefmivig decay
most likely caused by Botrytis fungi under heavinréand cloudy)
conditions. The disease also attacks stems andlldiseanches and
makes recovered plants stunted with very poor aadular canopy.

Drought

Can thrive better in drier soils. Stend getioles Sensitive to low soil moisture and needs more fe@qurrigation
are succulent and adapted to store more wateith sufficient water. Water stressed plants, embgc at the
Leaves are usually narrow and seem to be losinggetative stage become stunted and turn yellowiich is a sign
less water through transpiration. The crop seews difficulties in chlorophyll synthesis under muise stress
to be able to synthesis chlorophyll sufficientlgonditions. The crop generally has a wide leafi®Javhich make

even under moisture stress conditions.

them more likely to lose water through transpinatio

Poor drainage

Can withstand poor drainage conditusual
during rainy periods

The crop becomes stunted and yellowish under p@inatje due to
poor root aeration

Flooding Tolerates even temporary submergeditond The crop and most other leafy vegetables are yadaktroyed under
during floods submerged conditions after floods
Temperature The crop grows well even during vet co The crop growth becomes very slow and stunted epeat early

temperatures

vegetative stages during very cold periods of ter yespecially the
commercial vegetable types)

Nutrients fertility

Seems to be less sensitivedd N deficiency. No The crop generally has wide leaf blades which mtdean more
very conspicuous chlorosis even when high levelgely to lose much water through transpiration

of N application are not maintained

Propagules

Cuttings are very convenient propagabsly
available and hardy

Propagation is by seed more difficult to producstaBlishment more
difficult and demanding in land preparation

Post-harvest shelf life

Comparatively longer, o tdays

Very short, less than 2 days (Figure 5)

Source: Current research
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As already stated, very limited information is dable on the production of
sweet potato leaves in Tanzania. Most publicationsthis crop focus on
nutrients content and the nutritional importanceweéet potato leaves (Maeda
and Salunkhe, 1981; Lyimet al 2003; Ngegbat al 2009; Mwanriet al,
2011; Semu and Mlaki, 2012). However, Mwaertial (2011) have indicated
the ecological advantages of the crop as; beingada for a longer period of
the year because the plant is less sensitive tagtitp being tolerant to heavy
rains; and being able to grow in a wide range afoagological zones.
Production of sweet potato leaves also requiresiigputs. These ecological
advantages were also confirmed in the current reséaable 3).

In terms of the production and consumption (mark&tjus of the crop, Keller
(2004) provides perhaps the most comprehensivéaalainformation. In his
study of traditional vegetables cultivated in Tamaathe author was able to
report detailed information on production and tmeportance of various
vegetables in four Districts of Tanzania: ArumeKgngwa, Muheza and
Singida. According to this study, sweet potato ésawere cultivated in all the
areas of the study with the exemption of Arumerwm@Pared to other
traditional vegetables, sweet potato leaves warkedh 4" in importance after
okra (3%, Amaranthus (?) and bitter lettuce ) in Muheza. In Singida the
leaves were ranked“dn importance while in Kongwa they were rankétit
dry area and '8 in irrigated area. This gives some clues of themarative
importance of sweet potato leaves in those areas.

Income and consumption are very important livelidhandicators (Bhandari
and Grant, 2007) (WRI/IIED, 1988). The level of amee can derived from
producing a particular commodity provides someetion of livelihood
sustainability. In this study, even though no nuosrconsumption data was
sought, the level of income estimated for differemteet potato leaves
production options gives some indication regardimg extent to which the
crop can contribute to improving livelihood susgbility. It is also important
to state that farmers consume some proportioneotitbps they harvest. In the
literature it has been established that poor ufaaming families eat more
fresh vegetables than other families in the samenme category (Potutagt
al, 2000) because they are often farming these Jielgstand hence, have
free access to them. It is also important to nbet urban and peri-urban
horticulture is flourishing because of its conttibn to household food and
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nutrition security, especially among low incomeantdwellers. Sweet potato
leaves are also cheap, therefore more accessilbagathe poor. It can be
argued therefore that the sweet potato leaves Hret wegetables cultivated
do not only contribute to the livelihood sustairigypiof the farmers producing
them, but also of the majority of the consumerthete products.

Conclusion and recommendations

This study has established that the sweet potatty leegetable crop has
significant contribution to the income of farmensdavegetable venders in
Morogoro municipality. The crop also has additionaemparative ecological

advantage. It has generally been shown that sveatpleaves are cultivated
and marketed in the study area much more frequémdly all other vegetables,
and therefore, an important source of livelihootle crop was preferred by
market venders because of a higher shelf life tither leafy vegetables. The
crop also enjoyed ecological and technical advastag the sense that it can
be cultivated throughout the year without sensitivio; low temperature,

excessive rain and floodwater; demanding less &efjuepeated land

preparation, and cheaper planting material.

Based on these findings, this paper recommendsifiiirer research to identify
constraints, which if resolved, can improve producand marketing, both for
wholesale and retail markets. This should inclu@due addition such as
processing and packaging in a form that minimizst p@arvest losses, while
safeguarding the healthy nutrition. Research shalslol focus on consumption
patterns for more commercial and income orientatiofuture. This should

entail increasing consumption especially among liglome urban dwellers.
Improving the quality and assurance to consumegsrding the product’s
safety will enable the products to be marketed bdywending into

supermarkets thus broadening the market basepthemeeating a demand pull
for increased production.
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Abstract

Literature review was undertaken to gauge proga@samplementing REDD+
in Tanzania. The review noted the willingness efgbhvernment to undertake
measures to mitigate and adapt to climate change. REDD+ initiative has
received financial support from two donor agencibat has enabled the
existence of functioning basic institutions at ttegional level including the
National REDD+ Taskforce and the National REDD+ rfrawork, strategy,
and action plan. Others include REDD+ pilot projgcthe REDD+ Technical
working groups and Financial Mechanism (the NatiomEDD+ Fund).
Implementation of REDD+ readiness phase in Tanzanmeountered several
challenges including insufficient participation andwnership of the
programme by local government authorities and higkarning institutions;
inadequate coordination of National REDD+ pilot jpeots; inadequate efforts
in addressing drivers of deforestation; erroneousbysidering carbon as the
only benefit of a forest; inadequate baseline data carbon credits;
inconsistence in land ownership; gender inequalippor governance and
inadequate livelihood alternatives. Effective REDIPfocess in Tanzania
would require a robust mechanism which will addregssting challenges by
facilitating majority of the dependants from foresimnmunities to derive their
livelihoods mostly from outside the forests, angpsuting the country in
resolving the impending climate crisis, therebytpoting forests.

Keywords: Climate change, REDD+, deforestation, Tanzania.
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Background

eforestation contributes to the global climate dearand it is
D considered to be the cause of about 20% of totake@rouse Gas

(GHG) emissions. To avoid the worst impact of husratuced
climate change, average global surface temperaggeeeds to be stabilized
as far as possible below’@ above the prindustrial level (Dhital, 2009;
IPCC, 2007). Limiting warming to this level is liketo be critical to the
protection of forests, which are considered theomaptural sink for GHGs
(Zahabu, 2008). Reducing emission from deforestadiod forest degradation
(REDD) is key to achieving such a goal. Climateng®is the most pressing
challenge facing the global community today. Theeasle impacts of climate
change on environment, human health, food secuntynan settlements,
economic activities, natural resources and physidahstructure are already
noticeable in many countries, particularly the depmg countries, which are
most vulnerable (World Bank, 2009; FORCONSULT, 2810The United
Nations Framework Convention on Climate Change (ORE) recognizes
various mitigation and adaptation options, inclgddevelopment of a policy
on reduced deforestation and forest degradationsezwation, sustainable
forest management and enhancement of forestry gastocks (REDD+). In
addition to addressing emission, through deforiestaand degradation
REDD+ is a mechanism whereby carbon stored in deuslj countries’
forests could be paid for as an incentive to redeméssions from forested
lands and invest in low-carbon paths for sustamalelvelopment (IRA, 2009;
Regalia Media Limited, 2010).

Tanzania has been privileged to be one of the cesntarmarked to piloting
REDD+ activities in order to inform the UNFCCC gidlprocess on designing
and implementing REDD+. Since April 2008, the couritas been piloting

REDD+ after signing a climate change partnershqgmamme with the Royal
Norwegian Government as part of its global goaldolving climate change
crisis through supporting REDD+ initiative. Thiscinde a 100 million NOK

(US$ 80 million) commitment to support national RED strategy

development, REDD pilot projects, research and agpduilding projects

(including the programme on Climate Change Impaétdaptation, and

Mitigation (CCIAM)), private sector engagement, aadtablishment of a
national REDD+ Trust Fund (Milledge, 2009).
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Tanzania also received US$ 4.28 million from the-REDD Programme,
which is largely funded by Norway. This is a cobadtive partnership
between three UN agencies namely Food and Agrieu@uganization (FAO),
the United Nations Development Programme (UNDP) tiiedUnited Nations
Environment Programme (UNEP) (UN-REDD, 2009). Pegubinterventions
under the UN-REDD Programme are coordinated witieioREDD+ activities
through the national REDD+ Task Force (URT, 201Ahother support
involved the development of a Readiness proposah fthe World Bank’s
Forest Carbon Partnership Facility, the developmainta national forest
monitoring system from the Government of Finlaabdut US$ 5 million)
and improving forest management in the Eastern Mountains from the
German Climate Change Initiative (US$ 3.5 milligBurges<et al., 2010).

Tanzania qualified to participate in piloting anthplementing REDD+

because the country has a total of 33.4 milliontdres of forestland out of
which 16 million ha comprise of reserved forestsniflion ha are forests in
national parks and 15.4 mil. ha are unprotectedstsrin village and general
land (URT, 2009; FAO, 2010). Forests in unreseniidge and general land
are basically open access, characterized by urestdand tenure, shifting
cultivation, annual wild fires, harvesting of wotitel, poles and timber, and
heavy pressure for conversion to other land usels as agriculture, livestock
grazing, settlements and industrial developmentTLER09).

The readiness process for REDD+, therefore, provide exceptional
opportunity for Tanzania to piloting REDD+ mechanishat recognizes the
increasing importance of sustainable forest managém reducing emissions
and increasing storage of €@ mitigate climate change and its impacts. The
challenges of REDD+ so far include insufficient mination and integration
of National REDD+ pilot projects, inadequate meahsddressing drivers of
deforestation, inconsideration of co-benefits aksts other than carbon, and
inadequate baseline data on carbon credits mamgorreporting and
verification. The purpose of this paper was to gatlite REDD+ readiness
process by looking at the progress attained soafad the challenges
experienced in the piloting and propose on hovatle the challenges.

358



JCEE (2013) Volume 4 Issue 2

Methodology

This is a review paper in which information wadlexied through a review
and analysis of relevant literature from variousrses including unpublished
institutional REDD+ reports, published articles, risghop proceedings,
REDD+ pilot project reports and web-based resources

Progress of REDD+ in Tanzania

REDD+ institutions

As far as REDD+ piloting and implementation is cenmed, the government
of Tanzania has put in pladestitutions which provide guidance, overseeing
and supervising the implementation of evolved REDB-the country. The
institutions are made up by Permanent Secretalfi8s)(from the ministries
responsible for forests and natural resources nemegt. These institutions
are advised by the National Climate Change Tech@ocanmittee (NCCTC)
which oversees all technical issues related toitipgementation of climate
change issues, including the implementation ofNagonal REDD+ Strategy
(National REDD Task Force, 2009; FORCONSULT, 2010ize President’s
Office Report, 2012). The Institute of Resource esssnent (IRA) of the
University of Dar-es-Salaam provides secretarial lagistical services to the
National Task Force in Tanzania. Despite the faet the institutions are
operating, overall supervision is done at the etrigvel through the Vice
President Office (VPO). Local authorities and prévaector stakeholders are
not fully involved. This causes unaccountabilitack of ownership, and
unsustainability of REDD+ operations.

Institutions piloting the National REDD+ Projects in Tanzania

The National REDD+ Strategy and action plan hasbe®alized through
stakeholders’ consultation. The piloting was expédb draw lessons to feed
into the Strategy development which was finaliseadMarch 2013. Non-
governmental organizations (NGOs) that participateclude the African
Wildlife Foundation (AWF); CARE Tanzania; Jane Galbbdnstitute (JGI);
Mpingo Conservation and Development Initiative (MKED Tanzania
Community Forest by Network (MJUMITA); Tanzania Est Conservation
Group (TFCG); Tanzania Traditional Energy Developtn®rganization
(TaTEDO); Wildlife Conservation Society (WCS); awdldlife Conservation
Society of Tanzania (WCST) (Vice President’s Offikeport, 2012).
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TANZANIA’S REDD READINESS
SITES FOR REDD PILOT PROIJECTS

TATEDO

Institure

Figure 1: Map showing distribution of REDD+ pilot projects and
facilitating institutions in Tanzania (Source:
http//www.reddtz.org)

It is important to note that piloting the REDD+atgy was spearhead by the
Civil Society organizations (CSOs). The Centralgrament, private sector,
higher learning institutions and local governmeatl minimal participation.
The question is; who will take on board the implaemé&on of the best
practices documented in the REDD+ strategy afteptloting phase?

Activities of the REDD+ Technical working Groups

Three REDD+ Technical Working Groups (TWGSs) haverbestablished for
implementing REDD+ activities. These include Leg&@pvernance and
Safeguards; Monitoring, Reporting and VerificatigiRV), and Financial
Mechanism (National REDD+ Fund). On the legal, goeece and
safeguards, improvement on governance at locall lénag will eventually
facilitate sustainable forest management and saftdes REDD+
implementation was envisaged. However, the reviestedh inadequate
involvement and capacity building at local levelg ensure sustainable
management and conservation of Tanzania’s foretisge level institutions
need to be involved and their capacity improved pianning, finance
management, good governance, and lobbying. Theateggvernment ought
to provide relevant skills through training prograss at the regional, district,
and village levels. Involvement of higher learningtitutions in research and
capacity building would add value to the REDD+ fdation setting.
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The Monitoring, Reporting and Verification (MRV) stgm was meant to
establish a participatory and functional monitorenyd reporting verification
system (MRV) to monitor deforestation and foregjrddation, and respond to
the needs for data collection, synthesis, anabysds provision of information
on all aspects on REDD+. The MRV system is alsonnhé&a monitor rural
livelihoods, conservation of biodiversity, key govance factors related to
REDD+ implementation and assess the impacts dREIRD+ activities in the
forest sector. The monitoring system will be impésred at the national, sub-
national and local levels, involving the centravgmment and state actors,
civil society, private sector entities and localVgmment authorities including
villages, women groups, youth and consumer gradpaever, the design of a
national MRV system was developed from a policyspective that prioritizes
the overall objectives of lowering carbon emissiavithout hindering and
potentially enhancing economic growth. To fulfiletipolicy requirements of
this strategy, the MRV system needs to supportsamtimaking through
reliable, accurate and up-to-date information oredts, forest cover change
and greenhouse gas emissions.

The financial Mechanism (National REDD+ Fund) while established to

consolidate and distribute funds to different sketders based on efforts in
implementing REDD+ strategy. The fund will operatethe national level. It

is believed that the fund will observe issues oéansparency and

accountability. Also, the performance of past foresvenue management
systems, benefit sharing and incentive schemesbeilassessed to provide
lessons for REDD+ (VPO, 2012). In order to ensure fund operates

efficiently, there is a need to enhance mechaniemgloughing back forest

royalties to the managing authorities; harmonizegbadministrative line of

command (local government versus central governmestplore other

potential financing options; promote Payment forviEanmental Services

(PES) to support sustainable forest management,apptdove cost-benefit
sharing systems between the government and fodjatemt communities

under Joint Forest Management (JFM).

Challenges of REDD+ development in Tanzania

REDD+ is theoretically well thought, but operatibniag it in the field and on

a large scale remains a big challenge due to vari@asons. First, the
initiative is characterised by insufficient coordilon and integration of the

361



JCEE (2013) Volume 4 Issue 2

ongoing National REDD+ pilot projects. Althougtete has been important
progress and learning in the context of the pilobjgrts nationally, all
activities are run by colourful individuals, elitgsro-market NGOs, and the
national government ministries. It is doubtful whit local communities and
private stakeholders will participate fully in REBDmplementation. Further,
there is no common approach among pilot projeatsafreed methodologies,
no guidelines on data collection and carbon assa#sym including
establishment of baselines in REDD+ pilot projestsoss the country. This
translates to lack of ownership by forest adjacamimunities, which in turn
threatens the sustainability of the same.

The second challenge hinges on having inadequatmsn®o address the
drivers of deforestation. The main direct causesrafontrolled deforestation
and degradation in the forests are; settlement agritultural expansion,
overgrazing, firewood, charcoal production, uncolled fires, timber
extraction, development of infrastructure/indusinining, refugees and most
recently the introduction of large scale agricudtwf bio-fuel production.
Indirect causes include market and policy failumegid population growth,
rural poverty, and the poor state of economy. Qmeniup new farms,
developing new settlements coupled with demand @mdwWor curing tobacco,
wood for fish smoking and making burnt bricks aneoag other causes that
accelerate deforestation (Ministry of Agricultutéyestock and Environment,
2009; Vice President’s Office Report, 2012).

The third challenge relates to overstocking. Largels of cattle arising from
unwillingness of livestock owners to de-stock, wdiso takes the advantage
that the forests/woodlands as open access (notveede contributes to
deforestation and forest degradation.
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Plate 1: A Iarge herd of cattle in Kona Distict(Photo by Sangeda,
2012)

The high rate of using firewood is another seriprablem. About 85% of the
total population in Tanzania depends on fuel waadl éharcoal for household
cooking and energy for small and medium enterpriSasve, 1997; Angelsen,
2008; Blomley, and Iddi, 2009). The demand for bassifuels for cooking is
increasing due to population growth and unavailgbilof affordable
alternative energy sources. To meet current bionagssands, people are
forced to over harvest existing natural resourceadihg to an annual
deforestation rate of around 412 000 hectares@srsin Plate 2.
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Plate 2: lllega ha_rcoal making in Kilosa District (Photo by Sangeda,
2011)

Plate 3: Uncontrolled wild fire in coastal forestsof Zanzibar (Photo by
Tamrin, 2012)

The use of fire during land preparation for shdticultivation, collecting
honey, charcoal making, and hunting or livestockers burning to prepare
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areas to provide green flush for livestock and datml pests such as tick
contributes to deforestation and forest degradd@domley and Iddi., 2009 ).
Timber extraction is one of the main causes ofdteréoss. Timber harvesting
had become an issue for public debate over thelfagears, with the public
media campaigns against the illegal logging scandalMorogoro, Pwani,
Lindi and Mtwara regions (Milledgeet al, 2007). The Joint Forest
Management (JFM) strategy has not been able tditédei improved local
level governance, by opening dialogues over accasd control over
resources, financial management and the role ofezlecommittees (Sangeda,
2013). Timber harvesting can also damage the rengpgmaller trees, destroy
much of the original forests and disturb the topsOiher effects include
suppressing regeneration by weeds or failure termexgte and damage to the
watershed functions of the forests (Blomley and, 12609).

i " = Sl - i . .““!ﬁh S
Plate 4: lllegal timber harvesting in Ruvu Forest Reserve, Morogoro,
Tanzania (Photo by Sangeda, 2012)

Introducing bio-fuel farming without carrying Engmmental Impact
Assessment (EIA) has given way clearing large areas of natural forests
habitats (e.g. the Coastal forests) with high hiediity. There is a need to
support development and implementation of proped lase planning and
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monitoring of commercial farming activities (FBDQ@D). While the drivers

of deforestation and forest degradation are inanggsunderstood, addressing
them in effective and equitable ways remains a majmllenge. Unless

Tanzania tackles the drivers of deforestation, simmns reductions will not be
achieved. In order for Tanzania to move away from use of fuel wood and
charcoal so that REDD+ works, the programme shoeeditect its plans and

strategies towards alternative energy sources (®olergy, wind energy, bio
fuels, gas and the use of efficient energy saveahrologies (eg. energy
saving stoves). Thus, forest conservation and isiadtie forest management
should go hand in hand with provision of alternatanergy sources.

Thus far we have discussed various issues thangepnegatively on forest
ecosystems. However, there are many ecosystencagrand goods that are
derived from forests other than carbon (Sangeda32®ome of these other
benefits are; water catchment areas, energy, fiwidd food, honey,
construction materials, climate regulations, biedsity, scenic beauty,
medicinal plants and erosion control (Figure 3)eS#hare not considered by
REDD+ policy makers. This is probably due to podartigipation of
stakeholders in the decision making process. Imetuduch stakeholders in
future processes will add value to REDD+ implemgoita

i am il S

Figure 2: Showing multiple benefits of REDD+ projets (Source: Regalia,
2013)
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Another problem relates to having inadequate baselata on carbon credits
monitoring, reporting, and verification. Tanzastarted payments for carbon
credits in 2006 in Ayasanda village, Manyara Regiatihout having enough
baseline data because there were no systematanakforest inventories as
required (Zahabu, 2008). This arose because there imadequate technical
and financial resources. The starting point wasefloee to initiate a rigorous
National Forest Resources Monitoring and Assessm@AFORMA)
programme in order to facilitate the following; loimg the capacity on
national forest inventories and remote sensinggrdehing the current land
use cover/forest extent, determining the currerggiogrowing stock, assessing
drivers of deforestation and forest degradationg alesigning a forest
monitoring system using permanent sample plots $lPSPis expected that
through NAFORMA most of the essential inputs to Reference Emissions
Levels (RELs) or Reference Levels (RLs) will beakdished. The first phase
of NAFORMA was completed in December 2012 and gocsibn of the REL
has been done.

In line with the methodological guidance by UNFC®Murban, Tanzania is
undertaking her national forest resources invent@stimating historical
deforestation and forest degradation as well asstaresources growth rates.
However, as suggested in the guideline, there asildllity on whether to
determine RELs or RLs to enable the country to @egjvely include more
REDD+ elements as data becomes available. Witlertherging information,
the national REL will be constructed based on #@gtiata.

The dilemmas facing Tanzania in implementing REDD-Strategy

In implementing the REDD+ strategy, Tanzania isethdy inadequate
alternatives to biomass energy, leakage in carb@ckspoor governance in
forest management, conflicts in land tenure, gebhtied REDD+
programmes, the money syndrome in REDD+ strategyleémentation, and
inadequate coordination and integration of NatioR&DD pilot projects.
Successful implementation of REDD+ hinges on raayaisage of forest
resources. Meanwhile, Tanzania being a developiogntcy, still relies
heavily on using biomass energy to foster developinbecause alternative
energy sources such as solar energy, wind energybagas energy are
inadequate. This dichotomy poses many challengesv Ean REDD+ be
successfully implemented under such scenarib$® a common phenomenon
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that protecting one area of a forest drives usersutds another in another part
of the landscape. This phenomenon is referred leasge. It occurs due to
lack of alternative sources of biomass. People alillays go elsewhere if one
piece of forest becomes inaccessible to them. éldrefforts are not made to
minimize such leakage, the net effect of REDD-+Hatites may be minimal or

even negative.

This syndrome was also observed during initiatidnparticipatory forest
management (PFM). Some forests that were under iRfvbved in terms of
resource base and the pressure of degradatiomdhdt nearby forests that
were not under PFM. A good example of this is KizddR (PFM) versus
Ruvu FR in Morogoro rural District (Plate 4). Whiteere are laws at the
national level and bylaws at the local level to imize such leakage, often the
management and utilization of forest resourcesasght with corruption and
mismanagement. Such poor governance may limit thecessful
implementation of REDD+.Currently, bad governance underlined by
corruption is a common phenomenon in the managemueatutilization of
forest resources in Tanzania, with some of foresetakers being part and
parcel of the corruption syndicate. Smooth impletagon of the REDD+
strategy requires a clean and committed government.

Land tenure is another limiting factomconsistencies in land legislation
regarding the distinction between “general landd dwillage land” could
create conflicts between the Central government @anmunity forest
managers over benefits from trees and forest carband in Tanzania is
divided into three broad categories; (i) reserv@ll,village and (iii) general
land (URT, 1999; Regalia Media Limited, 2010). &wed land is aside by
the government for specific purposes such as beogity conservation
through the establishment of forest nature resey@se reserves or national
parks. Village land is contained within the villageea and falls under the
direct management of village governments, includamg for settlement and
for local use. In contrast and somewhat confudiing,1999 Land Act defines
general land a&ll public land, which is not reserved land or kage land and
includes unoccupied or unused village landfiere are no provisions in the
Act which clarifies the exact definition of unocdeg and unused.
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As a result of these legal inconsistencies, intgtions vary widely between
different parts of government about the exact cayer of village land,
distinguishing it from general land. Looking intdet future, it will be
important for the government to clarify on a numbglegal questions. First,
clarity is required to establish the status andalletgfinition of “unused and
unoccupied” within village land as well as outsidiéage land forest reserves
and in particular those lands with extensive natimast or woodland cover.
Second, the actual demarcation and geographicatibdigson of village,
general and reserved land should be identified,adinstakeholders informed
accordingly. Third, the rights of village governneno carbon revenues in
unreserved forests on village land, and the pdigibi creating more positive
incentives for local management and conservatioquire clear and
transparent guidelines. Fourth, clarity is requimegjarding the rights of
community level forest managers to carbon reveinogs forests under Joint
forest Management (JFM). Similar clarity is alsocessary regarding the
beneficiaries of carbon sales from wildlife managatrareas (WMAS), where
agreements have been reached on sharing wildlifiéingurevenues between
village, district and central governments (URT, 999BD, 2000; Regalia
Media Limited, 2010). All these aspects affect #@ire community, but,
considering the position of women as managers aadswof community forest
resources, there is a need to consider carefudly position under REDD+.

Women have knowledge and skills that contribute nimural resource
management and are effective agents of changeheAsame time, women
generally have limited formal and informal powershieh limit their
participation in forest governance systems. Thep &ave limited access to
justice, markets, capital, formal education, empiegt, and other resources.
Consequently their role in forest management isrofimited, despite their
important forest knowledge and skills (Regalia Metimited, 2010). These
constraining factors to women'’s participation imefst management arise due
to limited recognition of their values and intes@ forest and ecosystem
resources, insecure land and tenure rights, oftental lack of understanding
and respect for statutory rights (Vice Presider®@ffice Report, 2012).
However, women have greater responsibilities fadfarop production; food
preparation; and collection of fuel wood, wild f@dnedicines, water, and
other natural resources (Vice President’s Officpde 2012). In some cases,
forest management requires that forests that haea ighly degraded be
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closed to allow for rejuvenation and for conseiwati The rules of forest
closure forbid entry by humans and livestock. Sudles not only burden
women, who subsequently have to walk further andndplonger hours
collecting firewood, but also prompt them to brélad rules.

Generally, women face wide discrimination, and thnes more vulnerable to
bearing the costs of REDD+ and losing out on itselfies. Because of these
and other differences, gender-blind REDD+ prograsincan exacerbate
existing inequalities and exclusions. There are ynesasons for seeking
gender equity and women's empowerment in REDD-Hudleg legal and
ethical obligations to respect women's rights asddom from discrimination.
Many international and national laws, policies astdategies, as well as
donors, investors and others engaged in REDD+eastngly support gender
equity principles. Additionally, engaging womenREDD+ programmes can
enhance its benefits and effectiveness. Indeedjagesquity in REDD+ can
result in broader social benefits as women tendotadribute more to family
and community well-being (Vice President’s Officeg®rt, 2012). For these
and other reasons, it is important that REDD+ ntesasns gender, and seeks
opportunities for further gender equity through vems empowerment at all
phases and levels of the initiative.

Financing REDD+ initiatives, especially paying foarbon credit, involves

transferring money from developed to developingntoes to protect forests
for carbon credits. This opens another frontiersfpeculation within the global
money economy that does not sound like the rigtipeefor protecting forests
and people who live around them. Communities livagacent to forests need
to change their attitudes towards protecting thHerest resources without
payment. It would be better to think of a foresteofacilitation mechanism

which builds on the willingness of people to camite to reforestation and
forest protection efforts with their own meansgiven the opportunity. The
opportunity could be securing land rights for logaéople, providing

alternative energy sources, strong reduction ofedsi and some funding for
things like seedlings and capacity building. Cudtly; people value trees
because of their importance in their livelihoodshey only need robust
institutional framework that would prevent problenmassociated with

communal resource ownership. This could tap exjspiotentials instead of
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throwing around money that will corrupt the systérhere is a need to think
more on how to sustainably run REDD+ (TNRF, 200BDEF2000).

Way forward

While there is commendable progress and learningarding the
implementation of REDD+ pilot projects, all thes#ods need to be well
coordinated, documented and disseminated to &élktdders at the national,
regional, district and local levels. Deliberateoef$ need to be stipulated
regarding the institutional arrangement for REDDRrategy implementation.
For Tanzania to benefit and be able to implemenDBE sustainably, it is
important that all foreseen challenges are propadgressed. First, there is
need to strengthen coordination and integratiothefNational REDD+ pilot
project. A National REDD+ coordination frameworkathis in line with
existing government structures needs to be develoftas should go hand in
hand with building the capacity of the REDD+ cooation teams at the
National, Local government, Civil society organiaas and at community
levels. Improving coordination also entails supipgr effective use of the
national REDD+ coordination framework embracing siékeholders and
activities related to REDD+.

The second step for improving successful implenemaf REDD+ involves
addressing drivers of deforestation and forest atbggion. This calls for
developing strategic options which will addressveirs of deforestation and
forest degradation. Some of the strategic optiorolire; promoting use of
wood fuel efficient technologies and wood wastespmting and supporting
private investment in efficient and alternative \ddechnologies, constructing
infrastructure for distribution of natural gas t@acilitate easy access
nationwide, supporting the development and impleaten of land use and
management plans, monitoring commercial farmingviiets to minimize
negative environmental impacts, institutionaliziqpgrticipatory land use
planning, establishing Village Land forest Reser\§#&FRs) as well as
encouraging the establishment of trees on farmoanddodlots. In addition,
as Tanzania becomes integrated into global carbedits markets, there is a
need to establish holistic methods of quantifyiagoon credits payment from
different forests categories. Ecosystem servioespaoducts that are obtained
from forests include biodiversity, ecotourism, éoos control, firewood,
timber, food, medicines, wildlife, climate regutaii and water for various.
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At the national level, there is need for estabiigha National monitoring,

reporting and verification System for carbon tradgnsactions. Accurate

determination of carbon changes based on histotiesdd against which

additional carbon benefits are made as a resuingfscheme is important.
Integrated methods to quantify REDD+ and other doteenefits are as well

important to realize equitable co-benefit sharifige use of fast and accurate
ways of measuring carbon stocks with new technelbguch as satellite
imageries and computer modeling are required. Nleekss, there is the
guestion of cost for the relatively new technolggend capacity building

required to carry out effective monitoring and aguing system.

In order to resolve the land tenure issues, effeatnplementation of the new
land tenure policy is necessary. The governmenutyir the Ministry of Land,
housing and human settlement working in collaboratiwith Non
Governmental Organisations (NGOs) should supportd afacilitate
participatory land use planning. This should gacha hand with facilitating
construction of village and district land registrieand supporting
implementation of land reforms and issuance ofifi@ates of customary right
of occupation(CCROs). These efforts will encourage reforestatnthe
efforts by individual and corporate investors a thilage level, which is a
necessary step for sustainable implementation @RE

The gender dimension of REDD+ is equally importemtsustainability and
equity. As stated earlier, there is need to enhavameen's full and effective
participation, representation, and information sitpat all levels of REDD+
programmes. This entails taking explicit measuresehsure that forest
conservation and management respect women's rigitta)so that women are
not inequitably burdened women as a result of thegmtives. Moreover,
women should share equitably the benefits and oefiis arising from
REDD+. This calls for mainstreaming gender in tissessment, monitoring
and reporting of REDD+ projects, as well as puttipgnder issues in
international and national laws and policies. Fig to happen it is important
that under REDD+ there should be women’s empowetrimenvell as support
to organization that facilitate the implementatioh REDD+. This implies
treating gender mainstreaming as a process — tatveed out all the time —
rather than a one-off event.
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At the local level, there is need to develop likebd alternatives to address
poverty in order to relieve the dependence on foresources. Alternative

ways for income generation include investment im-fayestry sectors and

employment programmes targeting rural areas toceedarest dependency.
These efforts should go in tandem with vocatiordhlaation to create skill-

based training opportunities. An environmental taechanism could be

established and the revenue used to generate mpidyenent alternatives.

Another alternative could be capacitating local eyoment to be able to

provide forest-dependent communities with otheelihood options such as
income generating activities and making tree fagwa an entrepreneurship to
people and tackle the issue of poverty.

Conclusion

REDD+ is a new initiative in Tanzania and the waaldlarge, and therefore
still under progress. Much of what has been doweluwes preparation for

implementation, actual implementation of REDD+ hast yet started.

Nonetheless, REDD+ is rather promising for futufeTanzania because it
strives to develop and test mechanisms for presgrthe environment for

sustainable use, hence sustainable livelihoodsb&ate efforts are required
to make it work in practice on a large scale. Tlerea number of challenges
that need to be resolved, which include improvihg Pparticipation and

coordination of various actors and projects at lallels of the REDD+

initiative. Other challenges to be overcome entadkling the drivers of

deforestation, reducing leakage, developing cheapagppropriate alternative
sources of energy; resolving land ownership issaes, improving gender
balance. The other set of constraints to be oveecaayuire resolving

methodological for measuring carbon; issues sudbasng at co-benefits of

forests other than carbon and developing off-foregtome generating

activities, to provide livelihood alternatives wrést dependent communities.
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Abstract

This study was conducted to investigate the posifoimproved dairy goats
farming in transforming gender relations among paak societies in Kongwa
and Mvomero districts in Tanzania. Specifically #tudy examined the extent
to which integration of improved goats within adesming systems enhanced
women’s access to resources and their participatiordecision making at
intra-household level. Data were collected usinguf group discussions,
structured interviews and participatory gender arsad. Quantitative data
were analyzed using SPSS while content analysisusad for qualitative
data. The findings revealed that both men and wowene engaged in dairy
production with women participating more on foliagellection, cleaning
barns and feeding livestock while men were invoivediatering and health
management of the animals. Joint decision making lteecome a common
phenomenon in most households in the districts usscaof gender
mainstreaming in most project activities. Howeube study showed a clear
gender disparity in decision making, land and eattwnership with the
women being disadvantaged. It is thus recommentiedd development
practitioners should engage more on empowering bodmn and women to
enhance their participation in decision making aedhance respect for
women'’s opinions among community members.

Keywords: Gender relations, dairy goat, root crops, Kongwagiviero

Introduction
ender issues in agricultural systems have becomeportant subject
of inquiry worldwide since the 1970s (Yisehak, 2p0Bnhe literature
indicates that in the developing world, many depgient workers use
the term gender, sex and women interchangeablyhwdften results in mixing
the terms with unintended results. Gender referthéosocially defined roles
and relationships of men and women within specgacio-cultural and
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economic contexts in a given place and time; thisvicontrast to biological
sex which is universal and unchanging (Bravo-Bauma000; Miller, 2011).
Gender relations focus not only on women, but an rédationship between
men and women, their roles, access to, control @ ownership of
resources, and distribution of needs. AccordinglR&D (2003) gender
relations are among the key determinants of houdeiood security, well-
being of the family, planning, production and othspects of life.

Gender equality and gender inequality are key ssween looking at relations
among different groups such as men/women, boys/giich/poor and
young/elderly people, among others. Gender equaditrs to the allocation of
socially valued resources, opportunities and resvanthout discrimination on
the ground of sex, class, and ethnicity (OledebteMonkhei, 2008). There is a
common agreement among development agents thaegereuality limits
economic growth and sustainable development in cAfriThe World
Development Report (2012) noted that gender inéguahs been recognized
as an underlying cause of food insecurity, maltiatriand poverty throughout
the developing world. There is also overwhelmingdemce that gender
inequality in livestock production perpetuates dremation against women,
making them numerically and propotionaly predominamong the poor in
the rural areas (FAO, 2009; Kristjonson, 2010). d¢ired¢ intra-household
power relations, often results in limited educatiimited access to resources
and services, low participation in decision makasggwell as limited income
earning opportunities. All these negatively affeatrition and health practices
in developing countries (USAID, 2012).

Worldwide, women constitute a larger proportiontbé& population that is
economically involved in agricultural system. In shdow-income countries
like Tanzania, women are key managers of livestdtiey are producers of
food, managers of natural resources, managingrehnildnd providing proper
nutrition for households (Mollel and Mtenga, 20@dpwn et al.,2001; FAO,
2004). Despite their considerable involvement andntrdbution in
development, women'’s roles in livestock productammd management have
often been underestimated or ignored (Yisehak, ROOBderstanding the
prevailing gender relations in dairy goat ownershipd production could
contribute to developing innovative strategies, chhiacilitate more equitable
development while also enhancing attainment of dglels for improving
nutrition, food security and income among agro-pasthouseholds.
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This paper is base on a study and a developmegtgimne that was designed
for integrating production of improved dairy goagmd root crops for
increasing food, nutrition and income security ohadholder farmers in
Tanzania (CGP Tanzania) funded by the Internati@®lelopment Research
Center (IDRC) and the Department of Foreign AffairSrade and
Development (DFATD) of Canada for the period. THBRCTanzania project
started in 2011 and expected to end in August 20h& implementing
agencies include the Sokoine University of Agriotdt (SUA) and Alberta
University in Canada in collaboration with the Imiational Livestock
Research Institute (ILRI), Kibaha National Agricubl Research Institute, a
non-government organization known as the Founddborsustainable Rural
Development (SURUDE) as well as Kongwa and Mvoni&isirict Councils.
The programme (CGP Tanzania) addresses gendes issobjective number
four which aims to analyze the impacts of integy@timproved goat breeds
with sweet potatoes and cassava into agro-pastoraing system in Kongwa
and Mvomero districts. Improvement is measurederms of changes in
productivity, environmental quality, gender and emvprment relations, food
security, and nutrition

The project uses crops (sweet potatoes and casmagtdivestock components
as an entry point for raising gender awarenesseguady in the communities.
The two components are generally considered to dye dssets for rural
livelihoods because societies that are consideastbpal, almost all household
members have access to livestock. They are alsmvied in integrated crop
production and livestock activities. Involvementlivestock activities enables
farmers to acquire animal products such as eggsuraeand milk, which are
marketed throughout the year, without seasonalriceshs (World
Development, 2012). The project implements a rasfgactivities, including
raising awareness regarding redistribution of Hmoasehold tasks and
responsibilities, decision making, control over amwehership of resources are
among the activities conducted in the project sites

It is against this background that the paper fodus® understanding gender
relations among agro-pastoral societies followihg introduction of a new
intervention which required integrating dairy goatsl improved root crops.
The study was conducted in Kongwa and MvomeroidistrSpecifically the
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study determined gender roles and women'’s timeirugeeping dairy goats,
examined access, control over and ownership ofuress related to dairy
goats and production of root crops; and examineth&os’ participation in
decision making after the introduced dairy goatd anproved cassava and
sweet potatoes varieties.

Methodology

The study was conducted in four project villagesaly Masinyeti and lhanda
in Kongwa district, Dodoma region, and Kunke and nWauhindo in
Mvomero district in Morogoro region (Figure 1). Thiedings cover two
gender related activities; (i) a gender inventdudyg carried out in June - July
2012 and (ii) participatory gender analysis coneddcin November 2012.
Information from project reports such the reportsdzh on focus group
discussion and the baseline survey was used tmeathe study findings.
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Figure 1: Map of study sites in Kongwa and Mvomeradistricts (Source:
ILRI, 2013)

The conceptual framework for social relations ptagender at the center of
development practices. The framework focuses onlgeanalysis to identify
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gender inequality as a consequence of structumlirsstitutional forces that
work through the rules (how things get done); aiéls (who does what);
resources (what is used and produced) people (o or out) and power
(who decides what and who has the last voice) (IFAID3). The conceptual
framework furthermore recognizes that gender matatiare context-specific
and constantly changing (FAO, 2009). The framewsrtherefore useful for
identifying the driving forces for positive changd$e framework, including

key issues associated with gender relations withiwp-livestock farming
systems are presented in Figure 2.

Economics/
Cultural roles

Gender roles in
managing root
crops & goat

Engendered
livestock &
crops for rural
development

Livestock & root
crops improves
livelihoods of men
& women

Improved access to
resources & assets

Figure 2. Key issues associated with gender cropsistock farming
(Adapted from IFAD, 2003)

A semi-structured questionnaire was administeredetoale farmers only
(who were the projects’ target group), while a d¢ist of questions was used
to collect primary data from key informants compris of both men and
women. The study also used Focus Group DiscusgleB8€) with women,

men, village leaders and extension officers forghgose of verification and
triangulation of some key gender issues. Generdlig, methodology was
designed to encourage dialogue and the involvewfeiarmers in the research
process. The questions sought to gather informatmn household
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characteristics, gender division of labour for nging dairy goats as well as
for production of cassava and sweet potatoes,cpgaation in decision making,
ownership, and control of livestock and other hbos® resources.
Quantitative data were analyzed using the StagistRackage for Social
Sciences (SPSS) software. Qualitative data werdyzath using content
analysis, which helped to reduce the volume of néexb information to a set
of categories that represent some characteristitheoresearch. Secondary
information was obtained from a review of publistad unpublished reports
as well as website sources.

Results and discussion

Socio-economic characteristics of respondents

The study findings show that only 5% of the resmorig were less than 25
years, 36% were between 25 and 35 years old, 2484 between 35 and 45
years old while 36% were above 45 years old (TdfleFarmers who are
between 18 and 45 years old tend to be more autiyeactical “hands-on”
livestock keeping activities compared to older farsn(Rota, 2007; Jackson,
2007). This aspect indicates that most of womemlirad in the sample for
this study were in the productive age (25-45 yearg)lying that they are
capable of undertaking various activities. Thigigood indicator for project
sustainability since a significant proportion oetparticipants are energetic
and active to engage in project activities.

The findings show further that 47.6% of the femalesre single with or
without children followed by those married (21.4%lyorced (19%) and
widowed (12%). The prevalence of commuting housghoethere husbands
worked or conducted business far from the distvcile the wife remained at
the family’s residence, serving as a defector abakl head. The proportion
of such households was higher in Kongwa distrightin Mvomero district.

382



JCEE (2013) Volume 4 Issue 2

Table 1: Distribution of Female Respondents’ by chacteristics in the
study areas

Characteristic Category Frequency Percent (%)
(n=42)
Age 15-24 yrs 2 4.8
25-35 yrs 15 35.7
35-45 yrs 10 23.8
> 45 yrs 15 35.7
Marital status Single (with/without child) 20 47.6
Divorced 8 19.0
Widow 5 12.0
Married 9 21.4
Educational level No formal education 21 50.0
Primary education 20 47.6
Secondary education 1 2.4
Household size 1-3 Members 7 16.7
4-7 Members 27 64.3
8 and more members 8 19.0

Most (50%) of the female household heads in agstgpal system had no
formal education while 48% had primary educatioeryfew (2%) females

had secondary education. These results are camtsigith the baseline report
for Kongwa and Mvomero districts, which indicatekdat many women

farmers had no formal education compared to memRI(I[2013). Studies

conducted in African countries have also shown & level of education

among the agro-pastoralists (Kristjanson, 2010).alrstudy conducted in
Kongwa and Babati districts in Tanzania, many worocenfirmed having no

formal education, which also hinders them from astey credit from service
providers (Jackson, 2012). This calls for effodsdesign mechanisms for
upgrading reading and basic mathematical skills rgm@aomen in agro-

pastoral societies. In addition it is important t@velopment practitioners to
design implementation strategies that accommodate Iearners using adult
learning approaches, which are more participatory.

The household size varied greatly, the majority.36¢) of respondents had
family members ranging from 4 to 7, followed by 1990 had 8 or more
household members, and the remaining 16.7% hadcdu3ehold members.
The majority (54%) of the household members waleysiung (school going

age and youths) with an implication that the sarpliependency ratio was
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relatively high which could have negative effect dmusehold labor
availability with a direct bearing on food productiand hence food security.

Resource endowments

Many studies conducted worldwide indicate that éhisr gender disparity in
land and livestock ownership, with women being dsantaged. Within the
project villages land and livestock were predomilyaowned by men as
expected. Three quarters (75%) of the FGD partitgpaaid that land was
controlled and owned by men. In a few cased madelée households (9.3%)
and female headed households with their male @nld6.3%) reported joint
ownership of land. Ownership of land by the clanwasdl as by sons or
daughters also exists at very low rate 6.3% an#3dspectively. Ownership
of livestock reflected changing patterns in relatito the dairy goats
introduced by the programme. Majority (55%) of tlespondents indicated
that dairy goats were jointly owned, 40% were owitgdwomen (female

household heads) and 5% were not sure who owneglotts (Figure 3). Key
informants confirmed that women have rights to oslairy goats, which

concurred with the project report indicating tha€#l of the owners of dairy
goats are women.
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Figure 3: Ownership of dairy goats in the study aras

Traditionally livestock, particularly cattle, goadasd pigs belonged to men as
household heads. Women only had limited or norobover these productive
resources. According to farmers, this was due ® gtrong influence of
cultural and traditional aspects that privilegednnaad male children giving
them rights to own productive resources. The cuarfamings however,
indicated a slight change in livestock ownershipeesally the introduced
dairy goats. Respondents indicated that this was iana positive move
towards getting them (women) to have full contnodl @wnership of the goats
and their products, including making decisions onsumption and sale of
milk. This change is attributed to efforts by purijeas well as other
development practitioners who have promoted geredprity in resource
ownership. In the case of dairy goats, the projeas emphasized the
importance of joint ownership as well as women ewgrment to enhance
their control over and ownership of productive reses. Dairy goats are
easily accessed, available and more socially agbkpto be owned by women
than land. These outcomes of the project showdékberate efforts through
women empowerment can improve women’s control amdheoship of
livestock and livestock products (Kristjanson, 2010

Dairy goat management activities

Dairy goats require food daily as well as watemits@ion, observation of
diseases and milking, the only difference from lagats is that they are zero
grazed. Within the study area, women, men, boyd,gars provide labor for
different livestock-related tasks (Table 2 and Byr the introduced dairy
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goats, women patrticipate mainly in collecting fgka(93%), cleaning animal

sheds (83%), and feeding (73%) while men partieipadre (50%). on caring

for sick animals and watering. Children in the hehads also participate in
feeding and watering dairy goats. Men provide nsangport for rearing cattle

and indigenous goats including grazing, watering &king care of sick

animals. Boys also participate in grazing cattlé swaligenous goats especially
after school hours as well as over weekends.

Table 2: Responses on gender responsibilities wittespect to dairy
goat husbandry (n=30)

Activities Women Men Both (M & W)  Children
leaning the goat shed 25 (83) 2(7) 3 (10) 0 (0)
Feeding goats 22 (73) 1(3) 4 (14) 3 (10)
Forage collection 28 (93) 0 (0) 2(7) (0)
Taking care of the sick

animals 7 (23) 15 (50) 8 (27) 0 (0)
Watering animals 2(7) 15 (50) 11(36) 2(7)
Herding * 0 0 0 0
Selling** 0 0 0 0

! Figures outside the parenthesis show the numberspbndents and Figures inside
show the percentage.
* Dairy goats are kept indoors (zero grazing); Ddiry goats are not ready to be sold

Purchasing inputs such as feed supplement andinaatgrdrugs were mainly
done by men. There was further evidence that psmbaveterinary drugs
varied depending on the proximity of the farmeshops, milling machine and
the education level of the household members. Aafendairy goat keeper
from Masinyeti village explained as follows durimg interview with key
informant interview (2012);...... if items such as medicine or concentrates
are available in the village we (women) would wilkhe shop and purchase
it directly. But if it requires traveling outsidae village, husbands or our sons
will purchase it”.
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Table 3: List of activities performed by different social gender groups in
Kongwa and Mvomero districts

Livestock Men'’s tasks Women’s tasks  Boy’s tasks Girl's tasks
types

Cattles and Grazing Grazing young Grazing Grazing young
Indigenous Caring of sick animals (calves Watering animals (calves
goats animals and kids) and kids)

management Watering
Purchasing inputs
(e.g. supplement
feeds & veterinary

drugs
Selling
Dairy goats Cutting grass for Cutting grass Cutting grass Cutting grass for
the goats for the goats for the goats  the goats
Caring of sick Caring of sick ~ Watering Watering
animals animals Cleaning barn Cleaning barn
Watering, Watering
Purchasing inputs Cleaning barn
Poultry Selling (few) Poultry Feeding Feeding and
management watering
Selling
Pigs Raising pigs Raising pigs

Literate women and men were more confident aborghasing recommended
items since they could read the labels. A studyHAD (2006) recognized

men’s dominance in animal health management. Tlais mginforced by the

fact that majority of extension agents are alsonprily men who may have
sidelined women in their service delivery. The @lence of low or no formal

education among women is another factor that iedliaxtension officers to
exclude women from training and other activitiesoiving animal disease

management practices in the districts. Hefferna&d032 notes that men are
more likely to have more knowledge on disease obrdue to increased

contact with extension officers. However, thergliswing evidence to shows
that gendered roles are not cast in stone, beingn dp change, and
accommodating different social and cultural pragicFor example, there is
evidence that the role of men in the project awas changing as a result of
project intervention. Within the households’ resgents indicated that men
and women now share most roles in dairy goat keejpincluding some

decision making issues.
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Root crop production and management activities

In contrast from livestock production, men and warparticipate in almost all

root crop production activities. On average 40%vofmen said participate in
tilling, 50% in planting and 50% in weeding onlyuihg the participatory

gender analysis exercise, majority (75%) of thdigpants pointed out that
following the project intervention, they are nowashg roles in the production
of improved varieties of cassava and sweet potassesvell as in harvesting,
processing and selling. Women’s involvement is &igim the case of non-
cash farm activities, such as tilling, plantingdaweeding whereas men’s
approach is more in soft activities related to eaéh activities such as selling
the cassava and sweet potatoes.

Table 4. Gender division of labour in cassava and weet potatoes

production
Activities Responsible
Women Men Both (M & W)  Children

Tilling 16(38)* 11(26) 11(26) 4 (10)
Planting 21(50) 11( 26) 7(17) 3(7)
Weeding 24 (50) 7(7) 8 (19) 0 (0)
Harvesting 7 (23) 11(26) 8 (27) 0 (0)
Selling 18 (43) 22 (57) 0 (0) 0 (0)

» Figures in the table outside the parenthesis shio/eumber of respondents and
inside the parenthesis shows the percentage for attévities with the
corresponding gender.

Household daily chores

In interviews, women listed more than twice as ntke,number of daily tasks
(Table 5 & 6). This implies that men’s support andolvement in household
tasks was minimal. Women were the main caretakenswsehold chores, but
men provided some support towards domestic a@s/guch as water fetching
and firewood collection. However, men used bicydesnimal drawn carts,
hence more convenient than carrying on heads aswoosen do.
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Table 5: Twenty four hours household tasks distribtion in Masinyeti
village in Kongwa District

Time Activities Who does what?

5:00 - M M-Child | W | F-Child | M &W

6: 00 am i
Cleaning the house &- - R -
their surroundings
Getting water - - R -
Monitoring goat &other| v - v |- -
animals

7:00— Cutting grassed WA WY -

11:00 am | Cleaning goat barn N - W[ - -
Feeding animals N - N -

12:00 — | Cooking - - WY -

2:00 pm | Getting water - - WY -
Giving water goats anfy N W -
other animals

3:00 — Feeding goats N N WY -

5:00 pm | Grazing animals W N N -
Taking care sick animals\v - - |- -

6: 00 pm | Cleaning barn \ \ WY -
Feeding animals N N WY -
Milking N - W - -

7:00 — Cooking N N WY -

11:00 pm | Monitoring animals A - v |- -
Sleeping W[ W WO W -
Remark *

Key: VY = More involvementN = Participate in this kind of work; —Does not
participate; *= the one who participated more
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Table 6: Twenty four hours household tasks distribtion in Ihanda village
in Mvomero District

Time Activities Who does what?
5:00 - 6:00 M M-Child | W F-Child | M &W
am Cleaning the house &- | - N N -
their surroundings
Cleaning utensils R N N -
Cooking tea - | - N N -
7:00 — 11:00 Cleaning goat barn | |+ N - -
am Fetching water v W N W -
Cutting grasses WY W N -
Feeding animals R N N -
Farms’ works R N - -
Lunch preparation - - N - -
12:00 — 2:00| Cooking - | - W N -
pm Giving water goats |V |V N N -
Fetching water - | - N N -
3:00-5:00 pm| Dinner preparation - - N - -
Washing utensils - - N W -
Housework’s R N - -
6: 00 pm Milking v |- N N -
Feeding goats v W N W -
7:00 —11:pm | Cooking -1 - N W -
Cleaning young ones| \W | — N - -
Preparing beds - - N N -
Sleeping WA W W -
Remark *

Key: W = More involvement;y = Participate in this kind of work; —Does not
participate; *= the one who participated more.

Discussions also illustrated that men had feweksstasiring the day compared
to women. Consequently, men had more leisure tinte aould often visit
their friends and have time to enjoy drinks witkitHellow men, which is not
the case for women in both districts. It was alssntioned that women were
not ready to get more support from their husbandsome chores, fearing that
it would be shameful if someone found their huslsamchd other male
household members doing household chores. Evarsiidnds were willing to
support, it is said that women do not trust meba@ood caregivers.
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During discussions men recognized and apprecidtadwomen have more
tasks and are therefore are overworked. Consdgueoien face more time
constraint than men, following the introduction adiry goats. They (men)
agreed to take up some of the household activstiesr as cleaning, fetching
water, collecting fuel wood and also collectingidge for the dairy goats to
relive the women from the work burden. Meanwhilepstnof the women
especially female household heads acknowledgedfibegefrom keeping
dairy goats despite being overworked. These inclod for household
consumption and income for purchasing householdstasing income from
selling milk. One respondent from lhanda villagencoented that “.income
earned from selling dairy goat milk - half a litger day, helps me to buy salt,
soap, pencils and exercise books for my childrén.has been reported
elsewhere that even though the income earned mayniad, it nevertheless
forms a large proportion of the total income amg@uogr households (ILRI,
2000; Jackson, 2007; Rubin, 2009). This implie$ tlzary goats can easily be
owned by both men and women in rural areas, anghantécularly important
for improving household nutrition and diversifyingcome sources. Hence,
improving women access, control and ownership afydgoats is likely to
improve human welfare and contribute to livelihaaghrovement.

Decision making on resources management

For most households, besides dominating in term8vestock ownership,
men also dominate in decision making regardingugeeof most resources and
assets (including land, cows, pigs, goats, pouldnd food crops). Decision
making involves addressing the questions; what? \/¥hend how much to
dispose or retain of the resources owned or incearaed. Men therefore
control and make decisions on whether to sell dy while women and girls
may or may not control, or be part of the househd&tision-making
processes. Women who are household heads havegtiteta control the
disposal and use of benefits from cattle and diliestock if they happen to
own them. In most cases however, these women havaueh lower
probability of possessing such assets. Women iredmahded households
control some of the assets especially small stack sis poultry and eggs. In
the case of large stock however, they cannot axtealeven if the animals
technically belong to them) for fear of jeopardgimelations with their
husband. Sometimes women lack confidence in aecisiaking. This was
contrary to female-headed households, who hadofuiiership of almost all
productive assets including land. This gave suclmem an opportunity to
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access loans from financial institutions usingrtlasisets as collateral. Out of
58% of respondents who accessed savings and chedfifage Community
Bank (VICOBA) and Savings and Credits Cooperatiy88CCOS), 48%
were female-headed households and 10% were wommeariage. The loans
were used for running income generating activisiesh as food vender, kiosks
and sale of green vegetables.

Table: 7: Respondents access to credits and pari@tion in the
social-economic groups (n=42)
Aspect Response Female Women in Total
household marriage
heads
Access to credit Yes 20 (48) 4 (10) 24(58)
(VICCOBA & No 13(31) 5(11) 18 (42)
SACCOS
Participate in social Yes 16(38) 6(14) 22(52)
groups No 17(41) 3(7) 20(48)

! Figures in brackets represent percentage (%)

In general, the decision by women to dispose-offdiock and use accruing
income increases, as the stock type gets smalbémt decisions between
husband and wife to dispose and control the uggarfeeds from dairy goats,
cassava and sweet potatoes were observed on tg atea. The study

established that dairy goats were not seen as ithdilly owned assets.

Participants in gender analysis emphasized on ithgevof making decisions

together and consulting within the family befordlisg or buying an asset.

They even showed differences in term of poultrysseaa and other

leguminous crops, by highlighting that women diccould independently sell

these products because the price is known andesthbing the season. In
some instances households that practiced joinsiecexceeded those where
either male or female decision dominated (mostijnale-headed households).
Even so, there is a clear disparity in authoritg amfluence over the final

decision. The head of household, due to his inceamging role supported by
a dominant patriarchy system, can override his’sid@inion.

Nevertheless, women reported to use benefits frairy djoat products and
assets over which they have more control to meesdimld basic needs
including food, education and health of householkeibers. For example,
women make goat milk yoghurt, which is consumedhwstaple foods,
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contributing to a balanced diet and improving tmeitritional status. Based on
this understanding, supporting women to acquiréeast one dairy goat is
expected not only to enable them meet the basiedimid nutrition but also
enable them to cover a wider scope household isswhsding health, and
educational needs. Such a move will also buildrtikenfidence and self-
esteem in decision making as well as in ownershgraductive resources.

Conclusion and recommendations

In agro-pastoral system in rural areas of Tanzah&participation of women
in raising cows, sheep and indigenous goats isvstil/ low. However, a high
percentage of women show interest in keeping dgwgts launched by
projects, and other public and private sector actorthe study area. High
variation was found between men and women in t@intiseir participation in
livestock activities. Men exercise control in treanagement of and decision
making related to large animals such as cattlegambus goats, sheep and
pigs, whereas women dominate in poultry farming eaiging dairy goats. It
was further established that the participation @men from male-headed
households in decision making is still negligibAdich affects their confident
in decision making even for small stock, which failder their control.

It was evidenced from this study that engenderddrientions empower
women in agro-pastoral societies. The study finslisfpowed changes in
gender relations in terms of roles and respongésliin dairy goat keeping
where men took some roles that were previouslyezhwut by women. It can

therefore be concluded that as a result of theeptaptervention women now
participate in decision making over the resourcesenl but not as final

decision makers. It is also evident that some woman control and own

dairy goats (de facto) and hence supplement tloeiséhold income as well as
diversify their diets using goat milk.

Gender analysis from the study suggest that empoerris an important pre-
requisite for projects, development programs anglementers to ensure
women effectively contribute to the livestock sectand move from

subsistence to market oriented production. As pérthe transformative

gender strategy of the CGP Tanzania project, iinggortant that the project
team engages more on empowerment, which will binéd capacity of men
and women to improve production and change outdgteder relations.
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Abstract

Climate variability and change do affect environtaércondition of an area
and consequently the population’s socio-economratttieristics. Weather
patterns in Kilosa District for the last 40 yearave been examined. The study
aimed at determining linkages between health, tiotriand climate change
related weather patterns (rainfall, temperature angnidity). Meteorological
data as well as data on food productivity and ridn status were used.
Peoples’ perceptions on long term weather pattemsybidity, sanitation,
and household food security were assessed asResllts showed increasing
rainfall fluctuations over time, more of the fluations occurring in recent
years. The duration of rainfall was diminishing ardty spells were
increasing. Temperature and relative humidity hagen increasing over time
and extreme weather events coincided with the lovi@sd production.
Women from food secure households had significamnglyer body mass index
(BMI) than their counterparts in food insecure helslds. Households with
low hygiene and sanitation had significantly higlsamnitary related diseases
occurrence. Climate change-related weather pattdrad negative effects on
food crops productivity and human nutrition. Hencdejprovement in
adaptability to climate change is required. In fadating strategies to address
climate change related challenges, the study recemas that extension
agents should work closely with farmers, who haleable local knowledge
and experience for adaptation.

Keywords: Climate change; weather extremes; sanitationjtimustrstatus
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Introduction

umans are exposed to climate change directly ttroegtreme
H weather occurrences and indirectly through varieays related to

changes in water, air, food, ecosystems, agriculaurd economies.
From 1970 to 2000 globally, at least 160,000 deatits 5,000,000 disability-
adjusted life years occurred from malaria, diarrile®mding and malnutrition
alone (McMichael, 2004). Climate change affects dfoavailability in
vulnerable communities and extreme weather likeigho and floods induces
multiple risks, including less food production aaken reduced food intake in
some circumstances (Chiet al, 2010; Crahayet al 2010). Floods cause
deterioration of sanitation, which may lead to d&s® epidemics and
associated decreased nutrient utilization in thdybihereby increasing the
occurrence of under-nutrition risk. However, theqgse nature of climate
change effects varies considerably from area ta, d&heerefore necessitating
establishment of more information on local conditia relation to observed
weather and food availability trends.

Kilosa District within Morogoro Region in Tanzans a typical example of
areas that have been adversely affected by extvesa¢her in recent years.
Periodic floods and drought are common in Kilosgecaing the lives of many
people through damage to crops and property asasdlcreased incidences
of diseases, worsened sanitation and malnutritifthough there is
substantial evidence of climate change in the idistithere has been
insufficient information relating village scale dence of climate change with
farmers’ perception on the same and its conseqeeides paper examines
evidence of change in long term variation in weatregiables in relation to
food production, nutrition and health.

Methodology

Kilosa District extends from Latitud€ 55’ to 7 53’ South and Longitude 36
30’ to 37 30’ East. It is characterized by dry tropical a®imi-arid type of
climate with bimodal rainfall pattern (REPOA, 2003here is a dry season
separating the short rains, locally known as Vioim October to December
and the long rains locally known as masika from diaio May. Agriculture is
the main economic activity and the area is domuohatecrop farmers (mainly
Sagara and Kaguru tribes). Rice, maize, pigeon, fipeass, cassava, sorghum,
peanut and banana are the main crops grown. MaashiBarbaig are
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pastoralists also found in the area. Other sowtésgelihood include charcoal
and bricks burning as well as harvesting otherdibnatural resources.

A combination of data sources and methods was emglqastructured
household interviews and focus group discussion) data collection.
Secondary data were obtained from various souroebiding the local
meteorological station for weather data, Districbu@cil office for food
production data, and child health clinic for anffwmetric data. These were
examined and trends established. Then househ@d/ienvs (cross sectional)
were conducted to discern; socioeconomic charatitesj availability of food
in the household, amenities and practices relatezhnitation and perceptions
regarding climate change.

A sample that was representative of the distrigpytetion was obtained
through multistage sampling where the Division, Wand Village were
obtained randomly from their respective samplingnfe. Consequently,
Rudewa-Mbuyuni village in Rudewa ward within Kimaanhlivision was
selected. At the village level 256 households wsetected based on the
Hulley and Cummings’ (1988) formula (N=4Z pg/cf). At this level
proportionate probability sampling was employedduse a village is further
subdivided into hamlets. The number of householdssach hamlet was
therefore obtained using proportional sampling frthva village register. This
involved listing the numbers of households in edwlmlet. Then, a
proportional number of households were sampled deo@ance with the
cumulative total for the village.

In order to assess weather pattern over the lasted@s in the area (since
1970s), weather records from llonga meteorologist@tion, situated 15
kilometers from the study village, were examinedrr€sponding district food
production data for the same period were also cielte Household level
production data was collected for the last five rgeanly due to recall
problems. For the cross sectional household suevsyructured questionnaire
was administered to mothers through face to fataiews. Part one of the
guestionnaire collected data on the characterisfit®usehold members (sex,
age, education), characteristics of household’sllthgeunit (household water
source, type of toilet facilities, materials used lbuilding the house in which
they live and assets or durable goods owned byhthesehold), household
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income, hygiene and environmental factors. Part fweused on household
food availability whereas part three collected infation on perceptions of
people on weather variability and change. The dquasaire was pre-tested in
a nearby village (Peapea village), based on whielgiestions were reviewed
accordingly. Focus group discussions (FGD) weral hath 12 elders (60
years and above) to document long term weatheati@mni The nutrition status
of women and children was assessed using anthrdpgonmeeasurements,
which were then used for computing anthropometritides including; height-
for-age, weight-for-height, weight-for-age and BNWeight-for-height in
adults). Ethical clearance was obtained from th&oNal Medical Research
Institute (NIMR/HQ/R.8a/Vol 1X/1189) and parentsagted verbal consent to
participate in the study.

For this study, the year 1996 was set as a divipegod between past and
recent times, based on the fact that 30 years nisalty used as the period
over which accurate estimates of long term weathegables can be obtained.
It was therefore thought proper to divide yearsMeen past and recent at 15
years (half of the period) counting from 2011 (§ear of data collection)
backwards. However, meteorological records forrtost recent years (2010
and 2011) could not be accessed. Nevertheless)gseqerceptions for the
most recent years were easily obtained. In examimmreteorological data,
mean monthly rainfall that was less than 10 mm defined as a dry spell
(Mutabazi, 2007) and annual mean temperature aBa%€ was defined as
extremely hot. Hygiene was assessed based on hastdng practices
covering all times that require hand washing nagmbgfore eating, before
feeding babies, after cleaning baby's bottom artdrajoing to the toilet.
Mothers were asked to state when they their wastddiaSanitation was
assessed based on availability of toilets, thealiguand use. The quality of
toilet facilities and their use were assessed tmoobservation in each
household. A four-point scale scoring system wasiseed whereby a
household with no toilet was given a score of @&raporary toilet scored 1; a
semi- permanent toilet with unroofed structure s@ra permanent toilet but
dirty scored 3 and a permanent toilet which wasircleras given 4 points.
Overall household sanitation was assessed by camgbihand washing
practices and the toilet scores.
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Among children within the households, indicators &unting (height-for-
age), wasting (weight-for-height) and underweigi¢ight-for-age) were used
to assess the prevalence of under-nutrition. Théhri&n(3.1) software was
used to compute nutritional indices (z-scores fodarweight, wasting and
stunting in pre-school children). For non-pregnaotmen, BMI was used. A
BMI below 16.0 indicates severe under-nutritiorBMI below 18.5 indicates
thinness or acute under-nutrition while a BMI of.2%r above indicates
overweight or obesity. Normal nutrition status $alietween a BMI of 18.5
and 24. Data were analyzed using SPSS (versioradd)statistical tests to
establish association between variables at 95% td\ggnificance.

Results and discussion

Respondents’ personal characteristics

In total, 256 women participated in this study. 3éeespondents had 234
children under five years of age (121 males, 113afes). About half (49.6%)
of the women had primary school education, 29.7% @ formal education
and only 11.5% had education above primary schdoluseholds of low
socioeconomic status (SES) dominated as reflegtetidblow quality houses
such as earth floor (93.8%), grass roofing (57%)y @1% had houses with
galvanized iron sheet roofing. However, burnt sigkere used by 64% of the
households and 23% used poles for constructionatiswMost (94.9%) of the
households produced their main source of food.

Weather related variables

Evidence of climate change is presented from thayars of meteorological
records from llonga meteorological station and oesients’ perceptions
regarding long term weather variation and enviromgpuality. The results
indicated sufficient agreement between the two casifpeoples ‘perceptions
and meteorological records). The average annuafathifor 40 years (since
1970) has been fluctuating from 50 mm to 135 mnh\ait overall average of
85+17.6 mm per annum. There has been a slight aszran the average
annual rainfall (Figure 1) but more fluctuationsv&deen observed over time
(more so in recent years compared to the pastg dlmation of dry spells was
increasing while rainfall amounts were diminishifidnere has been a gradual
decline of rainfall over the years up to 2009. Téwest annual rainfall was
recorded in 2005 (50 mm) while the highest was ne&d during the el-nino
phenomenon of 1997 (135mm). The data revealedaa diference between
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the recent past and past periods. It was obsehatdrt the past (before 1996),
years of extreme weather used to happen roughly eexen to sixteen years
but recently drought has been happening more fratyju€less than five
years). This is to say that years with rainfallole average have occurred
more frequently during recent years than in the.pas
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Figure. 1: Average annual rainfall from 1970 to 200 recorded at llonga
meteorological station (15km from Rudewa-Mbuyuni vilage)

Table 1: Occurrence of extreme low rainfalls and g/ spells over the last

40 years
Category of Year Interval (Yrs) Rainfall (mm)  Dry spell
study period
PAST 1971 68 4
1979 7 60 4
1996 16 59 3
RECENT 2000 56 3
2003 2 58 1
2005 1 50 7

Similarly, based on the criteria that a dry spel Imean monthly rainfall less
than 10 mm, then the pattern of dry spells distrdsuwas examined. In the
past, the occurrence of rainfall below average bapg relatively less
frequently. The year 1971 had annual rainfall belawerage that was
accompanied with 4 months of dry spell. This restiin 1979 (7 years latter)
with accompanying 4 months of dry spell and finahyi996 (after another 16
years) with accompanying 3 months of dry spell. comparison, recent
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occurrence of years with rainfall below average wasthe year 2000
accompanied with 3 months of dry spell. It happeagdin in 2003 (2 years
after) followed by 1 month of dry spell and finalig 2005 (after 1 year)
followed by 7 months of dry spell (Table 1). Allee had negative
implications on crop production and productivity.urther negative
implications on overall socioeconomic factors sunaing farmers depend on
many other factors like the ability to diversifyusoes of livelihoods.

The data show that temperature has been incregsadgally over the past 40
years. The maximum annual temperature has incrdas&d/8°C (from 29.8
to 31.58°C) and the minimum annual temperature RC2from 18.9 to 20.9
°C). The lowest maximum annual temperature was decbm 1970, at 29.8
°C and the highest maximum temperature was recard&@83, at 31.58C.
The lowest minimum annual temperature was recordetB81 and highest
minimum annual temperature was recorded in 200@. aferage maximum
annual temperature for that period was 30.68+0@3and the minimum
annual temperature was 19.8+0.43. Assuming thattemyperature above 31
°C is extreme, the results indicate that extreméij lemperatures were not
observed before 1983 (Figure 2).
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Figure 2: Trend of Average maximum temperatures tend of 40 years in
Rudewa

402



JCEE (2013) Volume 4 Issue 2

31.8
218 I
z I I
°
o 212 = =
5 I I | B
:
= = = = =
: ! — !
E‘ .
rﬁ ., = = = =
5 | | | |
£ | | | 11
] ~ = = = = =
ol . 1l
(=] = =t o [=5] (=] ~J =t o (2] (=] ~J = o (28]
= = = = = = = = = = ~ ~ ~ ~ ~

Figure 3: Extreme mean annual temperature trend duing 40 years
interval in Rudewa village

Figures 2 and 3 show that there was an increasiogrence of high mean
annual temperatures. These occurred in 1983 (381995 (31.41°C),
1998 (31.05°C), 2006 (31.38C) and in 2008 (31.08C) and the intervals
between the occurrences being 12, 3, 8 and 2 yespectively. Looking at
the mean monthly maximum temperatures reveals ithagt of the high
records were observed in recent years and nonecb#®82. Out of 12 records
of warmest months, five occurred between 1970 &0 120 year period),
seven occurred between 1994 and 2009 (15 yearderad which five
occurred after 2003 - during the last six yearsopgerThese findings are
consistent with projections made by other reseascivbo affirmed that global
warming is real. The fourth assessment report @Erggovernmental Panel on
Climate Change (IPCC) predicted that climate chagevariability will lead
to more intense and longer extreme weather parasnétan have been
observed in the past, which was the case in theeustudy. Similarly, past
researches have suggested a close link of thesgehao food and nutrition
security. Projections indicate that in tropicaliceg, even slight warming (1-
2°C) will reduce yield (Easterlingt al, 2007). Normally when there is a dry
spell of more than 14 days at 30% probability ofurcence for most months
and when average rainfall in a season is below il8maters, then there is a
high possibility of crop failure from water strgddutabazi, 2007).

Average annual relative humidity before 1995 did Immve much variation. It
increased steadily from the lowest (49.4%) recorohed995 to the highest
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(72.2%) recorded in to 2004. A marked jump occulretiveen 1999 and 2000
(from 50% to 70%). Monthly variation was high espélg during the long
rains. Based on average monthly humidity, the nhosbhid month was June
but humidity decreased from 88% in 1989 (the higbesr the entire 40 year
period) to 35% in 1993 (Figure 4).

8u

70 — -

60 — A

40

Relative Humidity (%)

6 D O & > >
P &S ES
TR ADT AR AT AR A9

™
o
.\°)

Figure 4. Trend of Average relative humidity from 1970 to 2009 in
Rudewa

Crop productivity and production

Examining the corresponding district food producti@ata, a gradual
decreasing trend in productivity (yield) was reeell The worst season was
2008/9 for all food crops examined (Figure 5), @adoly due to the shortest
rainfall duration of 3 months experienced in thatopping season.
Productivity reduction for maize and pulses was alsnsistent with reduction
in rainfall for the period as the lowest produdivivas observed in the poorest
season (2004/2005).
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Figure 5: Productivity level (MT/ha) for major food crops in Kilosa
district 1995 - 2009

Perceptions on climate change and environment quéai

Attempt made to explore perception of respondentcansequences of the
observed climate change revealed that immediatsecpuence perceived was
deterioration of the environment followed by redidiceroduction and
productivity. Findings from FGD showed that unpctable rainfall patterns
forced farmers to engage in excessive and illegaidsting of forest products,
contributing heavily in the loss of forest and eommental degradation.
Majority (97.2%) of the respondents were of thenam that climate change
has occurred. It was reported that seasons no fdorgjlected a bimodal
rainfall pattern, which had been characteristichef study area. This change
has contributed to diminishing agricultural produty, diminishing tree
cover, environment degradation; all these jeopardisivelihoods. It appears
that productivity was affected most compared todpaobion because farmers
compensated by expanding the area under produbtiociearing new land
(traditional forest). They were concerned abouhstlearance; expressing the
opinion that it will further increase the likelihdmf getting adequate rainfalls
and degrade the environment.

Meanwhile, periodic drought in pasture land has sedu migration of
pastoralists to river basins which traditionallyres@ot for herding cattle. The
increasing number of cattle per unit area in thsirtsa coupled with ever-
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increasing firewood cutting for cooking, and boogikharcoal making
business are viewed by farmers as threat to envieotal quality and is likely
to exacerbate change of microclimate in their afBae national assessment of
climate change impacts done recently gave resaoltsistent with this study
and estimated the current national annual prodaatiocharcoal at 500,000
tonnes (World Bank, 2008; Yanda, 2009). The gdmmeception of farmers
is that extreme weather events, deteriorating taradity and growing pressure
on the environment brought by ever increasing paimn collectively
contribute to worsening their standard of livingkay sources of livelihoods
are negatively impacted.

Results of household interview also revealed thatet were food shortages in
many (63.1%) households during the season precedhng study.
Consequently, food consumption (number of mealsdagr had a mean of
2.9+0.6), which is considered to be low. The maipieg strategy employed
by the community was selling labor (53.0%) followeg petty business
(47.0%) which included making local brewing, fooending, bricks making
and charcoal making.

Farming risk sources identified by farmers

Almost all of the respondents were of the opinioat their farming operations
have been impacted by risks associated by climMaeage. Respondents were
asked about incidences of climate related risks tthey had experienced and
sources of risks were many (Table 4). Direct waatledated risk factors
collectively formed the main (63.8%) contributioa tisks of crop failure
according to farmers’ opinion. Respondents wese aéquired to rank the
incidences risk factors, to get an impression eirtbrder of importance by
scoring their responses on a 100-point scale. Bestbwed that dry spell
ranked as the most important factor contributingtlite perceived farming
risks. To cope with the situation, most farmer8.146) decided to change
their main source of livelihood while others decide change the crops they
planted (40.2%) and only 16.7% of the respondertanged the crop
husbandry practices (Table 5).
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Table 4: Sources of farming risks perceived by faners and their ranking

(n=130)

Risk factor HHs perceiving it as a Ranking score in 100 point
risk factor (%) scale

Insufficient rainfall 31.3 22

Dry spell 325 24

Crop pests & diseases 14.7 21

Loss in store 13.7 23

Human disease 7.8 10

Table 5: Farmer’s adaptation strategies for experiaced drought (n=130)

Strategy/Action Households employing the strategy’f)
Changing crop husbandry 16.7

Changing crops cultivated 40.2

Changing livelihood 43.1

To gain more insight on perception of farmers om tirevailing climate
variability they were asked to estimate duratiohsainfall for the last eight
years (pretest results had shown difficulties immoegzing beyond that year
for most of them)and to rate the seasons’ perfooman terms of rainfall
favorableness to crops. Table 6 presents resultespiondents’ estimates of
rainfall duration for recent seasons, overall weatating, corresponding food
production in the households, income and infantgitan status. Results
showed that the rainfalls for the last eight yeaese marginally sufficient for
sustaining farming. Estimates of respondents gatoiun of rainfalls revolved
around three to four months.
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Table 6: Season’s performance as perceived by faers and prevalence of
under-nutrition in infants (<1 year) assessed by Wage
dispensary staff (facility based data)

Non-farm Underweight
Year WR* RD** Maize Paddy incomesin Tshs (prevalence
yield yield n=130 % of
in in undernourished)
kg kg
2011/12 G 5 342 152 18,460 -
(164,782)
2010/11 G 4 436 352 12,883 (38,048) -
2009/10 G 4 387 513 10,290 (26,982) 3.7
2008/9 G 3 401 142 8,777 (23,916) 2.0
2007/8 P 3 375 138 7,766 (20,853) 3.2
2006/7 G 3 - - - 3.0
2005/6 P 4 - - - 3.5
2004/5 P 4 - - - 10.2
All G (74.4%) 388.2 (314.9)

Years P (25.6%) 259.4 (1782.3)

*WR= Weather rating of season as judged by farr(fers poor; G = good )
**= Rainfall duration in total months of rains (gti¢vuli) and long (Masika)

From clinical data, the rate of under-nutrition waevalent among children
under the age of 1 year based on the weight-ferhadicator for the last six
years (2005 — 2010), but the trend of underweigtiiden was decreasing;
having decreased from 10.2% in 2005 to 3.7% in 20Hble 7). The current
prevalence of under-nutrition among under-fivesohserved from sampled
households using weight-for-height indicator wasisistent with the clinic
data. Global acute malnutrition is not a probldmyever, chronic under-
nutrition measured through height-for-age is a cammpublic health problem;
about 39% of the under-fives were stunted.
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Table 7: Prevalence of under-nutrition (weight-forage index) among
children under the age of lyear

Year Prevalence (%) Number of children
assessed
2010 3.7 53
2009 2.0 50
2008 3.2 93
2007 3.0 66
2006 3.5 85
2005 10.2 68

Environmental sanitation and consequences

Diseases are known to be major causes of undetiomitparticularly for
children under five years of age and for infant8lajor diseases afflicting
children were diarrhea and malaria, and these @og/k to be sanitary related
(most common in contaminated and unhealthy enviemig). Assessment of
water accessibility, sanitation and hygiene (WASkEWealed a serious gap
compared to the World Health Organization (WHOhNd&ds and guidelines
for each of the variables. The WHO guidelines oetli critical points for
reducing infection risks to include; access to adte and safe water,
improved human excreta disposal, improved toileteproved garbage
disposal, improved hand-washing, improved food éygiand reducing areas
of stagnating water (Brikke and Bredero, 2003; S@Q10). While the
recommended standard is to have protected grourdwatirces (a dug well, a
borehole, a spring or disinfected surface watdspua 30% of households did
not meet the recommended standard.

The mean distance to water sources was 0.61 kiemmand it took 13 minutes
on average (to and from the water source). Sirgildéine guidelines emphasize
hand-washing with water and soap as one of the nmogortant hygiene
behavior. On the contrary, about 22% of the respotsddid not use soap for
hand-washing. Another 11% of households had netsimost of them (75%)
saying that they lacked resources for constructiregtoilets. The remaining
25% did not give any significant reason; it wasesh@egligence on their part.
Many of the toilets (52.7%) were unroofed temporatyuctures and about
30% were dirty. Only 11.8% of the households haddgalean toilets with
permanent structure. For minimizing the risk ofedise spread, toilets need to
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be secure, clean and culturally appropriate. Tlewalence of diseases related
to sanitation was 72%. Households with low hygiand sanitation score had
significantly higher reported sanitary related ds®occurrence (p<0.001). The
most common diseases afflicting this community weraaria followed by
diarrhea — both most prevalent during the raingsea

Table 8: Nutritional Status: Indices of meal frequaéacy and women'’s BMI

Index Socioeconomic status (SES) p-valuet
High SES Low SES
n meant+ SD n mean+
SD

Number of meals per day 39 2.3+0.886 86 26+0.9 p<0.05
Adult BMI 39 23.6+3.8 26 21.5 + 3.3 p<0.05

Chronic under-nutrition among children who are emfive years old is often
reflected as stunting, which was high (39%) witthiea sample, and is normally
associated with poor overall economic conditiond/@nrepeated exposure to
adverse conditions. This means stunting which isditation of accumulated
stress is a public health problem. Long term weathdure and repeated
exposure to adverse conditions have a bearing emoliserved stunting of
children under-five years of age in the area. Tievglence of under-nutrition
among women was 5.8% (BMI< 18.5). The BMI for wonmaositively and
significantly correlated (r=0.25; p<0.05) with theuseholds’ annual income
was positively and significantly correlating (r=pWith the reported number of
meals per day (p<0.001). Households from low secimromic categories had
significantly (p<0.05) lower BMI (Table 8).

Frequent occurrence of dry spells and the obsedweuhishing duration of
rainfall were evidence of climate-related problepgsceived by farmers and
supported by meteorological station records. RHinkliability has been
diminishing over time since 1970 although the anidwas not changed much
over time (Figure 1, 2, 3 and Table 1). Fluctuationthe onset of rainfall,
rainfall duration and temperature from 1970 — 26@9e shown an increasing
trend with significant negative impacts on farmiigecent studies on rainfall
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unreliability in relation to farmers cropping cukuhave reported similar
results showing the extent at which planning bymiers has become more
risky, such that farmers’ expectations from farmarg not met. Normally
when there is a dry spell of more than 14 day<&b 8f occurrence, and when
average rainfall in a season is below 18 millimetehen there is a high
possibility of crop failure due to water stress (&hazi, 2007). Moreover, in
tropical regions, crop productivity decreases wtinentemperature increases by
1°C over 30 years (Easterlingt al, 2007). In the current study, the
temperature increased by 2°C over the 40 yearstidoraThis was
accompanied by both extended dry spells and foopl groductivity reduction.

Results from FGD have shown that unpredictable fatlirpattern forces
farmers in the study area to engage in excessidellagal harvesting of forest
products, thereby contributing heavily towards lb&s of forests and general
degradation of the environment. Hieronirabal in 2010 similarly observed
that a significant area of Rudewa-Mbuyuni villagasmdegraded woodland
(8.5%) and mixed degraded woodland with scattereftivation (11.4%)
suggesting obvious negative consequences on enwamtal quality. Land
degradation obviously elevates risk of househotd! fimsecurity.

The high level of under-nutrition could be explalnby the fact that the
unreliable weather influenced the underlying cawdasnder-nutrition namely
food availability and income. Reduced food avallgbi coupled with
infections that partly emanated from poor sanitatiorecipitated under-
nutrition. Under-nutrition in women was associavéth lower socioeconomic
status and food shortage (p<0.05), which implied thcome and availability
of food in the household contribute significantly the observed under-
nutrition (Table 3 and 5). Total household incorishs per annum) positively
and significantly correlated (r=0.2) with the refgal number of meals per day
(p<0.001). Normally, income influences the quantitgquency) and quality
(variety) of meals. The most unfavourable weatherthe last 15 years
coincided with the lowest staple food crop produtti(maize and pulses) in
the area. A similar pathway (unpredictable weatlefluencing food
production) has also been reported in Canada bychéeand Chan in 2010.
They established linkages between long term weatlaration, shift of
seasons and food security. The observed prevalehstunting in children
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under five years of age in this study (39%) wemnilsi to the national
prevalence estimated at 38% (NBS and ICF Macro1R0lhis implies that
malnutrition is both a national and local probleailing for intervention to
address this serious problem.

Conclusion and recommendations

Climate change-related weather patterns are rewl, they have negative
effects on the productivity and production of foawps, hence food security
and nutrition in the study area. Extreme weatlvents such as extended dry
spells, shorter rainy seasons and extremely higtpéeatures as observed in
the study area, have negatively affected housdbold production and this led
to increased risk of under-nutrition for househaldmbers particularly among
women and children who are globally known to beeet#d most by
malnutrition. In order to minimize such risk, itilmperative that communities
in Kilosa district and similar areas should be supgd to improve their
adaptability to climate change. This will be pbssithrough the assistance of
Extension Agents, working closely with farmers &p ton their indigenous
knowledge in relation to climate change and adaptatFarmers perceive and
interpret climate variability accurately and thegva valuable experience,
which need to be incorporated into adaptation esgites designed by the
government and other development agencies. Thdvewment of farmers in
formulating adaptation strategies is therefore meoended.
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Appendix 1: Mean annual temperatures for Rudewa Vage showing the
trend line with extremes and the diminishing intenals
between the extremes (39 Years)

Arnual Average Maximum Temperature (°C)

Appendix 2: Respondents perceptions on climate chge and weather

variation
Variable Variable name Number Percentage
Think climatic Yes 173 97.2

conditions have
been changing

No 5 2.8
Total 178 100.0
Effects of climate  Rains different from the 140 63.9
change previous
Long dry spell 64 29.2
Water fetched far 1 0.5
Weather change 13 5.9
High diseases occurrence 1 0.5
frequency
Total 219 100.0
Causes of climate Deforestation 127 57.4
change
Too many animals 26 11.8
Cultivating in catchment areas 29 13.1
Does not know 30 13.6
God will 9 4.1
Total 221 100
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Appendix 4: Respondents’perceptions on environmentalegradation

Variable Variable type Number Percentage

Think there are fewer trees

than previous years? Yes 170 95.5
No 8 4.5
Total 178 100

Major cause Household energy 57 19.3
demand
Charcoal making 118 40.0
Brick making 23 7.8
Opening up 78 26.4
agriculture
Trees for building 19 6.4

Think agricultural yield per Yes 175 98.3

acre has gone down? No 3 17
Total 178 100

Any environmental

problem? Yes 164 93.7
No 11 6.3
Total 175 100
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Abstract

The HIV/AIDS epidemic impedes agricultural prodoctiand household
livelihood development since it affects consumpéiod exchange conditions.
Among others, the scourge is mostly affecting adultthe economically
productive individuals in the household, thus ciimiting to labour shortages
and destruction of rural farmers' human capital. iSThhas profound

implications for rural household and community ime® generation capacity
and livelihood security. Despite enormous theoedtéand empirical studies in
this area, there is very scanty empirical evidemce the determinants of
households' choice of coping options and its inaplons for the odds of
households falling into the poverty trap. A multmal logit is used to

determine factors influencing households' choidesoping options. A probit
model is then employed to examine determinanthieofotids of households
falling out of or into the poverty trap. The resulteveal that individual

characteristics and household resource endowmeay alcritical role in the

choice of coping options as well as the resiliereoed vulnerability to

HIV/AIDS impact. Hence, mitigating against the imoggsaof HIV/AIDS and

reducing the vulnerability of the households frattirig into the poverty trap

is imperative. Development policies and programsusth be designed to
address different conditions that increase the sodflhouseholds falling into
the poverty trap while enhancing factors that irage the possibility of
households getting out of the poverty trap.

Keywords: HIV/AIDS; Coping Choices; Rural Poverty; Tanzarfngwe
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Introduction

he HIV/AIDS epidemic, especially in Tanzania's tuageas, impacts
Tand impedes agricultural production and househoieklithood

development, while simultaneously affecting constiomp and
exchange conditions. In fact, the scourge takesanhtoll on adults, the
economically productive individuals in the householhence further
impoverishing rural communities (Gillespie and Kada, 2005; Cogneau and
Grimm, 2002). Consequently, areas with high HIVvatence face enormous
problems related to income generation and foodraggcThis reality affects
consumption and increases poverty and vulneralilithouseholds (Barnett
and Rugalema, 2003).

In an attempt to cope with, and respond to the anpaf HIV/AIDS,
households use diverse coping mechanisms to subtimlivelihoods. These
among others include sales of household assetkingeeage labour, child
labour, migration, reducing consumption, decreasipgnding on education,
and depending on charity (Mutangadued al, 1999; Topuozis, 1998).
Available empirical literature on whether househaking these options are
better off or not is mixed. Some sources report teatain households appear
to be coping better with the impact of HIV/AIDS wiothers do not (White
and Robinson, 2000). This is due to the fact thatulnerability and resilience
of rural households into the poverty trap tenddiffer across households.
Very limited information, however, exist regardinge determinants of a
household's choice of survival-coping mechanismg s implications for
households to fall into or out of the poverty trapis paper attempts to fill this
information gap. The objective of this paper is daonalyze the factors
influencing the choice of a household among copmechanisms and their
implications for the household’s wellbeing. Thessues are essential for
poverty reduction and for defining HIV/AIDS mitigah measures to improve
households’ resilience to HIV/AIDS impacts and depe sustainable
household livelihoods as a whole.

The rest of the paper is organized such that;@etivo explores the literature
on the impact of HIV/AIDS and coping mechanismspadd at the household
level to tackle the impact of HIV/AIDS. Section ¢ presents the
methodology employed by the study, including theotetical and empirical
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techniques presented in section four. Section firesents and discusses the
results. In the final section, the paper providens concluding remarks and
policy implications.

HIV/AIDS impact and coping choices

Impact of HIV/AIDS

HIV/AIDS-related illnesses impacts on householdsrirthe time one of the
members is affected, and long after the person&hdeSurvivors of an
HIV/AIDS victim continue to cope with the effect$ losing a family member
who may also have been the principal breadwinnée most immediate
impact of HIV/AIDS is on the human capital basdangipally in terms of the
availability and allocation of labour. At the hobsél level, the HIV-affected
person's labour input gradually diminishes, andl#fur of other household
and extended family members is often diverted aaiong for the sick relative
(World Bank, 2000). Such responsibilities nece$satetract labour from
agricultural and nonagricultural productive actast it has been estimated that
each year the illness and death of one individesdlts in the loss of labour of
approximately two individuals (FAO, 2002).

Consequently, HIV/AIDS reduces household incomdaasily members are
drawn away from production and other income-gemggatactivities.
Households suffer in terms of loss of crops anddiuck, loss of assets, loss of
farm management resources and skills, and dismumtiahe income earning
potential. In Tanzania, for instance, a woman waiteick husband may spend
60% less time on agricultural activities than ugRlgalema 1999; UNAIDS,
2000a; 1999; Mwakalobo, 2007; 2008; Asenso-Okdral, 2011; Asenso-
Okyereet al.,2010). In addition, very often, HIV/AIDS is trangted to more
than one family member, suggesting that if a hoolsemember dies from the
disease, more members may die from it too, as tegpdrsy Mutangandura
(2000) who notes that, HIV-related female moraiit particular is likely to
represent a second death for many households.

Not surprisingly, adult morbidity and mortality, dthe associated reallocation
and withdrawal of labour, have an adverse effecthonsehold food and
livelihood security. Crop production is highly affed in terms of; a decline in
the range of crops grown, reduction of crop aredeuncultivation, and
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declining crop yields (Gillespie and Kadiyala, 206#\0, 1997). A shift has
also been identified whereby farmers substituteouaintensive crops with
those that require less labour input and also w#htbse that are drought-
resistant such as cassava and sweet potatoes, ar@atultivable throughout
the year but may contain lower nutritional values.

This situation (illness or death) also contribusemificantly to reducing food
consumption and nutrition levels. It has been regubthat due to the effects of
HIV/AIDS, households have reduced food consumplipas much as 15% up
to 41%t in certain areas of Tanzania (Gillespie Hadiyala, 2005; Isakseet
al.,, 2002; UNAIDS 2000b). In addition, as householdscome more
vulnerable to HIV/AIDS, caregivers switch to lessoeomically productive
activities in general, which are lower risk and fa$o lower profit. This
development contributes not only to the immediatg &lso to the future
deterioration of the household income earning pakndisrupting the
household production system and posing a serigaattko food and livelihood
security. As the ability to produce and accumufatel and income decreases,
the household falls into a downward spiral of iasiag dependency, poor
nutrition and health, which leads to increasingdhecation of resources (both
time and money) towards addressing health proble@ansequently, the
family faces more food shortages, which sometimeduces the family’s
resilience to cope with changes in the productigstesn. All these changes
further disrupt the household’s livelihood securityence increasing poverty.
As a family falls more and more into dependencygyurag to seek more and
more favours, the household's connections to te&lsnetwork also tends to
be disrupted (Barnett & Rugalema, 2003; UNAIDS, 999

Along with its effects on labour expenditure andrnéay potential, the
HIV/AIDS pandemic forces households to divest thingible assets and
savings towards medical care, transportation, dajaly expenses, and funeral
costs. A study by Rugalema (1999) conducted invalfeege in Kagera region
revealed that AIDS leads to accelerated dispensifgpusehold funds, and a
wide variety of tangible assets are disposed offetioerate cash. In East Africa,
it has been reported that some households withiBSAfflicted member have
experienced an overall reduction in assets by ashmas 40% to 60%
(Mutangadureet al, 1999). On average, household expenses on megical
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and funerals amounted to US$104 annually, of whiS$40 was spent on
medical expenses and US$64 on the funeral, althabghe were wide
differences among households, with some reportkpgrditures of more than
US$1000 (Tibaijuka, 1997). At any level, these amisuare very high,
especially for rural people, whose usual budgedpsris below one dollar.

HIV/AIDS Coping Choices

Households adopt diverse coping options as an skfpsponse to shocks and
stress. Explicitly, the impact of HIV/AIDS and cogi mechanisms pursued by
households are inextricably linked. This is duethe fact that household
resource allocation is adapted as soon as a hddsebcomes AlIDS-afflicted
or AlIDS-affected, and each of these adaptations ehaown-stream effect
(White and Robinson, 2000).

Several types of coping mechanisms are undertaigemobseholds to tackle
the impact of HIV/AIDS. For instance, according Topouzis (1999) three
coping mechanisms are evident. First, there arangopptions aimed at
improving food security, including reducing houskhoconsumption;
substituting some food items with cheaper commeslitor indigenous/wild
food; sending children away to live with relativésiving a small family; and
begging. Secondly, there are coping options aimed rasing and
supplementing income in order to maintain househstgenditure levels.
These include; diversifying income; migrating telsavork; borrowing; selling
assets and drawing on saving and investments.yl_#sélre are coping options
aimed at alleviating the loss of labour includingtra-household labour re-
allocation, withdrawing children from school, labmg for extra hours, hiring
labour and using labour-saving technologies suafirasght power, decreasing
the area under crops, and relying on help fromtivels. Topouzis (1998)
provides a similar extensive outline of coping neubms employed by
households against HIV/AIDS, including; seeking wdgbour or migrating
temporarily to find paid work, switching to prodogi low-maintenance
subsistence food crops, liquidating savings acsoontstores of values (such
as livestock, crop product etc.), reducing consumnpdecreasing spending on
education, selling land, equipment or tools, redgcicrop area under
cultivation and the range crops produced, depenaimgharity, breaking up of
the households, and distress migration.
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Despite enormous literature on HIV/AIDS coping mamisms at household
level, there is very scanty information on studi¢sch have explored factors
influencing the choices of these options and timplications for household
wellbeing. This paper therefore aimed at analyzthg determinants of
household choices of coping options and their iogblons for household
wellbeing. In doing so, these findings provide aibdor assisting policy-
makers and other stakeholders involved in mitigatiHV/AIDS impacts and
in integrating HIV/AIDS into core poverty reducticstrategies in order to
achieve the millennium development goals (MDGS).

Methodology

Study area and data collection

Rungwe district was selected for this study aspmesentative of HIV/AIDS
affected areas in Tanzania. The district was ligtetbng highly HIV/AIDS
affected areas in Mbeya region, which also ranlkgh hnationally in this
respect. Rungwe district lies between latitudé30&nd 930" South and
Longitudes 33and 34 East, South-west of Tanzania. Villages were setktr
represent two different localities. Two villagesvlasebe and Mpandapanda
from the HIV/AIDS High Transmission Areas (HTA),oske to the Tanzania-
Malawi highway; and one village - Masukulu selectedrepresent villages
which are far from the HTA. The selection of vilesywas done to capture
differences regarding how these communities resportdlV/AIDS. A cross-
sectional research design was employed to achievelijectives of the study.
Data were collected from randomly selected housishbetween March and
April 2003. Data were collected at the househoicllewith the purpose of
establishing how household members choose from gneoping strategies
and the implications of their chosen options fagittadaptive capacity; and
whether the family subsequently fell out of the @ay trap or they ended up
deeper into poverty trap. Data were collected frbh® households and key
informants. Interviews were conducted using a stinec questionnaire and a
checklist of questions respectively. These werepemented by focus group
discussions with selected community members.

Theoretical and Empirical Models

The decision for this study units are householdatéd as single-family units.
The household members' welfare is assumed to benatized in a single
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household-utility function, which is in turn assuinéo depend on the
prevailing coping choices available to the househiol which case, the choice
of HIV/AIDS coping option can be seen as an outcavhehe interaction

between demand and supply. In analyzing the choycedividuals to choose
coping mechanisms, we assume the existence of pleuléictivity choices,

including not choosing any coping mechanism.

A number of factors determine the option by indiats to choose or not to
choose any coping option, which depends on indalglwitility maximization.
Hence, factors that influence the expected andvaten earnings from any
particular option are important in the choice of @ping option.
Household/individual asset endowments are importiterminants in this
trade-offs, depending on the pay-off of a particelaping option.

The multinomial logit model permits the identifimat of characteristics of
individuals choosing multiple coping mechanismse Thotivation for using
this model is based on several factors; first, datathe study consist of
individual and household specific characteristiahich the model is well
suited to analyze. Secondly, it is based on thenagson that alternative
coping mechanisms are distinct and independentnef another, such that
introducing a new alternative leaves the relatidedsoof choosing among the
existing alternatives unchanged. Thirdly, the nmaltnial logit model is easy to
estimate even for a large number of alternativesautinomial logit model is
employed to provide empirical estimates of housglspecific variables that
influence preference of the choice of certain cgpimechanisms. The model
estimates the probability of individualchoosing the use of certain coping
mechanisnj given a set of explanatory variables. The multirdtogit model

is developed on the axiom of utility maximizatioh.is assumed that an
individual associates some level of utility withetheffect of explanatory
variables on a dependent variable with unordersgamse categories, or a
choice problem with multiple alternatives.

In the decision to choose coping mechanisms anividuhl is assumed to
attach some level of utility, with any possible alternative adaptation options.
Based on the theory of consumer behavior it israssuthat individuals will
choose a coping mechanism or activity type thatrefthe highest utility. An
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individual i faced with the decision to choose among z alterestcan be
described using the utility function:

Uij = Uij(Z) + &jj (1)

Where: | is the utility that individuali derives from choosing a coping
mechanism or activity Z; is a vector of the characteristics of individyad; is
the disturbance term. The assumption is that iddais will choose the™]
coping mechanism or activity if and only if theliyi derived from it is greater
than that for all coping mechanism/activity thah dee chosen. The decision
choice can be summarized as follows:

Uij > Uik = Uj(Zij) + g > Ui(Zij) + ik (2)

In a more general form equation (2) can be formetigressed as follows:

Uij =Bo + B1Zai + ... +PBnZni +&j 3)

In which case Z ... Z, are the transformations of the characteristics of
individuals/households. To simplify the economepioblem, the study used
the logistic distribution function, with a lineardistic regression. Assume that
the i individual prefers optiong to k and other alternatives in a case of
multiple choices, then the probability that the iundual will choose the
preferred option can be written as:

Pj = Prob. (4B +&j > ZiB + &ik) (4)

This probability can be given as the utility of theeferred coping mechanism
or activity j, weighted by the total utility of the alternatigeping mechanism
or activity.

&

ij N ; e B (5)
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Equation 5 is the multinomial logit model represegta choice problem with
multiple alternatives. Since the coefficients oé timultinomial model are not
directly interpreted as those of the ordinary lesigtares estimators, marginal
effects are estimated instead to express the pilapaié the choice of coping
mechanisms by the household with respect to eadbpendent variable,
measured from the mean of the variable.

,fork=1,2.. K-1 (6)

wherefj is the coefficient of Z for the coping option kasen. The marginal
effect on the redundant category is obvious, astime of the marginal effects
of all categories equals zero. However, calculatragginal probabilities is not
very useful to evaluate the magnitude ofin a multinomial logit model;

instead here we adopt the use of the odds ratiachwis the exponentiated
coefficient. The final empirical multinomial loginodel with four choice

categories (i.e. petty trade, child labour, saléabbur and local brewing) can
be specified as:

1

1+explx B L)t expk L I expi 3 .

exp(x,3,)
(1+ exp(x :82 Y+ expi :8 L exp§(’,3 . ) 7)

exp(x, 3,)
(L+explx 3, 1+ expi B, expi 3, )
B exp(x 184)
‘T a+ explx 3, )+ expik B, expk 3, |

wheref, B3 andps denote the covariate effects specific to the seéctnrd and
fourth response choice categories with the firsbiadh category as the
reference. The equation foriHs derived from the constraint that the four
probabilities sum to 1. That isyuP 1-(R2+P3+Pa4).

Pry =1/x,)= P, =

Pr(y = 2/%)=P,,=

Pr(y =3/x,)= P,s=

Pr(yi =4/x)=P
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One important item here is worth noting, that thefticients of a multinomial
logit model cannot be interpreted in the same wathese from multiple
regression using ordinary least squares. Instelagl, adds ratio may be
interpreted as the effect of explanatory variabtes the distribution of
proportions of dependent variables. The odds ratithe exponential of the
multinomial logit model coefficient. This explairthe effects on the odds
rather than the probability. It is interpreted alioiws; for a one-unit change in
the independent variable, the odds are expectelaioge by a factor of ex)(
when other things remain equal. In interpreting ddes ratio the exponential
of a positive number is greater than one, whiledkponential of a negative
number is less than one. Thus, the threshold betwesitive and negative
effects is one. If the exponential coefficient re@er than one, it implies that
increased odds, whereas, an exponential coeffidiettveen zero and one
indicates that the odds decrease. Additionally, distance of exponentiated
coefficient from one in either direction explairfgetsize of the effect on the
odds for a unit change in the independent variable.

In order to assess the implications of the choiteH®V//AIDS coping
mechanisms on the probability of a household'dieese (vulnerability) to
avoid falling into the poverty trap, a probit modsl estimated. Household
resilience (vulnerability) here is defined as tlo@isehold's ability (inability) to
cope with HIV/AIDS impacts, in terms of their abflito access food or
maintain food stability and sufficiency over a eriof time or command food
from over market and non-market goods and senlicEsod expenditure is
used as a proxy for household welfare (the standfliding and poverty). The
food consumption outcome at the household levebisidered here implicitly
to contain the effects of nutrition, health, asseiowment and market risks as
well as institutional arrangements.

The model falls within the family of generalizechdar models, with the
exception that the response variable is not coatiatbut discrete. The probit
regression specification represents a convenieny w quantifying the

relationship between the characteristics of thesbbald and their poverty
status using the food poverty indicator.
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The dependent variable takes the value of 1 (far)pand O (for non-poor).
Given that a household may be classified as pomoarpoor, a binary probit
model is used for analyzing the data. A househ®lgboor (Y=1) if its monthly
food expenditure per adult equivalent is less tfigh. 5,295 and non-poor
(Y=0) if expenditure is equal or greater than T5/295". A set of explanatory
factors that are included in the model are as de=tin Table 3, and gathered
in a vector X, could explain the response such that

Yii=XiB+u (8)

where Y is the underlying latent variable that indexes theasure of
household welfare (standard of living or poverty desfined above), X is a
vector of explanatory variables-factors explainhayusehold welfare, in terms
of access to food, food stability and sufficiensyvaell as the vulnerability
associated with household adopting HIV/AIDS impaaping mechanisms, u
is the stochastic error term, afidis a column vector of parameters to be
estimated. Assuming that the cumulative distributis u a probit model is
employed. In this case, the probability of beingmpcan be given by:

exp(X B)
Prob(Yi = 1) =+ 7 &PX ) ©)

Results and Discussion

This section presents empirical results on housketizhracteristics; the coping
mechanisms used to tackling the impact of HIV/AID&terminants of
household choice of HIV/AIDS impacts coping meckars and determinants
of household's resilience and vulnerability to HWD)S impact. A
multinomial logistic regression model and a prabibdel were estimated to
determine the factors influencing the choice of isgpmechanisms; and
probability that a household would be poor anddectontributing to the odds
of falling below the poverty line respectively.

Household Characteristics
Tables 1-2 provide information that describes t@m@e households. Table 1
depicts the summary of household food expenditeregolult equivalent and

4 Adopted from the food poverty line for Tanzaniadisn the 2000/01 Household Budget
Survey (NBS, 2002).

426



JCEE (2013) Volume 4 Issue 2

average household size for all four villages. Theults show further that
households in Masukulu were of a smaller size (2v8en compared to
Masebe (3.6) and Mpandapanda village (3.9). Thdtseeshow that households
in Masukulu and Masebe spent less on food per adulivalent as compared
to those in Mpandapanda village.

Table 1: Household size and food expenditure per att equivalent
Village Sample Household food expenditure per adukquivalent
Sample size  Minimum  Maximum Mean Standard
Deviation
Masukulu 40 3149.6 8441.0 4778.0 1188.5
Masebe 41 3649.7 8057.9 4903.9 887.2
Mpandapanda 38 3889.7 16384.2 6389.9 2717.2
All respondents 119 3149.6 16384.2 5336.0 1891.2
Sample household size statistics
Masukulu 40 1 7 2.8 1.3
Masebe 41 1 8 3.6 1.6
Mpandapanda 38 2 9 3.9 1.3
All respondents 119 1 9 34 15

Table 2 gives a summary of the incidence of povemyong the sample
households. The results indicate that 56.3% ofsémmaple households lived
below the poverty line,of less than a dollar a dalyile 43.7% fell above the
poverty line.

Table 2: Households falling below and above the fdgoverty line
Village Poor Non-Poor Total
(%) (%) (%)
Masukulu 23.5 10.1 33.6
Masebe 21.0 13.4 34.5
Mpandapanda 11.8 20.2 31.9
Total 56.3 43.7 100.0

Household Coping Options in the Study villages

Table 3 and 4 summarize information on the distrisuof households’ coping
mechanisms by village and wealth status, which stasstically significant at
1%. A close examination of the results reveal thalarge proportion of
households, over 37% in Masebe village and 24% pamdapanda village,
opted for petty trade. Meanwhile, only a small gmdion (10.5%) of the
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respondents in Masukulu village, that is located ffam the highway to
Malawi made the same choice. A small proportion.32d) of the poor
households also opted for petty trade in tacklhegitmpact of HIV/AIDS. The
plausible explanation for this is that Masebe angaMlapanda are along the
Tanzania-Malawi highway where there are more remative income-
generating activities, which may provide capitalr festablishing small
businesses. This option is not a priority for mpbouseholds as well as for
those in Masukulu village, which is located far gwieom the Tanzania-
Malawi highway, with less remunerative income gatiag activities.

Table 3:  Distribution of HIV/AIDS Coping Options by Village

_ Masebe Mpandapanda Masukulu
Coping (%) (%) (%)
Options
Petty Trade 37.5 24.4 10.5
Child Labor 7.5 12.2 39.5
Sale of Labor 20.0 34.1 34.2
Sale Local Brew 35.0 29.3 15.8
Total 100.0 100.0 100.0

¥? = 15.785**  note *** indicates significant at 1%

Furthermore, the results show that a larger praporf households opted for
child labour (39.5%) and wage labour (34.2%) inshtaulu village. The

corresponding Figures for the choice of child labcat Masebe and
Mpandapanda are only 7.5% and 12.2% respectivelg. durprising that the
there is a higher proportion (25.5%) of respondam®ng the non-poor who
opt for child labour, compared to only 18.3% ama@ugpr households. This
could be due to the fact that the elderly haverassithe role of taking care of
their grandchildren and thus requiring them (thidcén) to engage in income
generating activities to supplement household ireowhile a smaller

proportion (21.6%) of non-poor households sell rthieibour, a higher

proportion (30.5%) of the poor do the same. Otwping options used by
households in the surveyed village include: seeltage labor (sale of labour)
and sale of local brew in response of the impa¢{Id/AIDS.
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Table 4: Distribution of HIV/AIDS Coping Options by Poverty
Category
Non-Poor Poor
Coping (%) (%)
Options
Petty Trade 26.4 22.2
Child Labor 25.5 18.2
Sale of Labor 21.6 30.5
Sale Local Brew 26.5 29.1
Total 100.00 100.00

Determinants of household choice of Coping Options

This section describes specific factors that infiee the choice of coping
options by households. A multinomial logit modelastimated in order to
establish household preferences and examine taeteif several explanatory
variables on the likelihood of choosing particutaping mechanisms. To
estimate the model, four major alternative copirgchanisms were considered
as a dependent variable, namely petty trade, dabbdr, sales of labor and
brewing. The estimation procedure takes =y 1 if the household chose
alternative j, otherwise 0. Independent group \des are defined in Table 3.

A number of explanatory variables were includedthe model and each
variable was individually tested and in combinatieith others, in various
forms of specification (generic where possiblenadl as alternative-specific
variables with the coefficients respectively coaisted to equal to or allowed
to vary across two, three or all four major altéines). After a step-wise
regression analysis, a final model was identifietjables that were excluded
at earlier stages were tested repeatedly for imslyusto minimize the
possibility of omitting significant variables. Ta&b summarizes results of a
multinomial logit analysis of dynamic choices ofpaoty mechanisms in the
study villages.
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Table 5: Estimation Results of the multinomial logi model for factors explaining the choice of Copig
Options for the Sample Households (Petty Trade is i@ference choice category)
Variables Child Labor Sales of Labor Brewing
Coefficients Z-value  Coefficients Z-value Coefficients Z-value
Location -38.640 -0.00 -1.245 -1.24* -1.071 -1.09
Number of years of schoolir -0.282 -1.23* -0.052 -0.34 -0.104 -0.76
SEX 3.139 1.30% -0.981 -0.83 -2.739 -2.21**
Marital Status -1.298 -0.68 0.224 0.32 1.248 2:10*
AGE2 0.007 2.08** 0.004 2.02** 0.002 1.13
AGE -0.637 -1.91** -0.332 -1.88** -0.190 -1.12
Household size 0.606 1.03 0.488 1.49* -0.184 -0.48
Dependency ratio -1.400 -1.39* 0.642 1.45% 0.376 .780
AIDS Death 0.288 0.32 -0.758 -1.11 -0.603 -1.08
, -2.038 -1.04 -0.661 -0.63 -0.318 -0.33
Remittance
Crop area -0.331 -0.44 0.167 0.55 -0.457 -1.29*
Household Affected/Afflicted -5.231 -0.44 -18.831  -2.67*** -19.675 -2.89%**
with HIV/AIDS
Expenditure on Medical Care -0.464 -0.68 0.342 80.6 0.268 0.53
Constant 24.104 - 20.764 3.08 24.215 -

Note *** ** & * indicate significant at 1%, 5% & 0% respectively, Log likelihood = -66.491, Numbéobservation =

119, Chi-square value = 69.40, Chi-square prokigiil0.0019, Pseudo’R: 0.3429
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Table 5 shows that the coefficient on age of hoolsehead is negative and
statistically significant at 5% level of significea for the option on child

labour and sale of labour; but this option is righsicant for the option on

brewing. These findings suggests that the age ef ltbusehold head
decreases the odds to opt for child labor andnggtheir labor (seeking wage
labour). Meanwhile, age squared, which capturesatheg of the household
head, is positive and significant at less than &%l of significance.

This means aging increases the odds of adoptinggtiens involving child
labour and selling their own (household head) labbe sex of the head of
household is negative and statistically significain1% level of significance,
implies that being a male-headed households dextbasodds of engaging
in local brewing, but rather being a female-headdedseholds increases the
odds of adopt local brewing because local brewsgainly considered as
women-income generating activity. Furthermore, ah de noted that the
coefficient on sex is negative but not statisticaignificant for the option on
local brewing and sale of labour. This may suggbstt sex did not
significantly explain changes in the odds of thegtions. Despite being
insignificant it can be deduced that women are liésdy to engage in the
sale of labor in coping with HIV/AIDS impacts partbecause they are more
devoted to taking care of children and sick pe@dewell as in preparing
food for the household members and performing dtbesehold chores.

The choice of coping mechanisms based on accuronlatilocal knowledge
and experience appear to significantly increaseaitiés of the choice of
child labor and sales of labour. The results sugilpd being older and with
children increases the odds of choosing child lakend selling of their
labour in response to the impact of HIV/AIDS. Thesults also reveal that
households adversely affected and afflicted by KIWS decreases the odds
of seeking wage labour and local brewing as indatdty their negative and
statistically significant coefficients on the vdie. This could partly be
explained by the fact that households adverselgctedtl by HIV/AIDS
impact devote much of their time in caring for theected members, in due
course also spending most of the family resourcesssociated medical
expenses. Consequently they have little or no ressueft to invest in for
local brewing or any other micro-enterprises.
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The respondents’ marital status is another importactor explaining the
choice of brewing. Results in Table 6 show thah@enarried increases the
odds of engaging on local brewing as opposed tglesn A reasonable
explanation for this could be from the fact thatrneal couples may have
enough resources jointly as opposed to single refgrds, who in most cases
are women. Women after the death of their husbamdsoften left with
limited access to resources (Mutangadeiral, 1999; Rugalema, 1999; Over
et al, 1966). Another explanation could be, if the farsts had died of
AIDS, the likelihood of the wife being infected fégh. Moreover, it is
highly likely that their physical strength may hakecome weak, which
reduces their ability to effectively engage in ngas income-generating
activities. Thus they often commit their limiteghnaining resources to local
brewing, which provides relatively higher returnghiw a short time.

The results also demonstrate that resource endoigrdetermine the choice
of coping mechanisms among respondents. In thisrp#pe area under crop
cultivation is considered as a proxy for resoureedowments because in
most rural areas of Tanzania land is the most itapbrresource for
providing livelihoods through farming and relatedtiaties. Households
with a relatively larger area under crop cultivatere less likely to engage in
child labor and brewing, but rather they are mdkely to sell their labor in
coping with HIV/AIDS impacts. The coefficients fahis variable is
statistically significant 5% level of significanéar all three options.

The location of the respondent also plays an ingmbntole in the choice of
coping mechanism to adopt. Households close to Tiezania-Malawi
highway are more likely to sell their labor as ewpimechanism against
HIV/AIDS impacts. Being close to the highway, onancfind several
alternative cash-earning activities to which thap easily supply their labor
as opposed to being away from the high-way withtédh options of cash-
earning activities.

The results also show that larger households arabethwith many

dependents increase the odds of responding to tngfaéllV/AIDS by
selling their labor. The plausible explanation fiois is that households with
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larger families and many dependants have more petpfeed, therefore
requiring more food. In this case the elderly amedéd to look for any means
to smoothen their consumption. This explains thet that, households
choose certain options not as a matter of preferelmat rather as the only
option available option for them. It can also bdearnt from the results

though insignificant that as the households spemai® on medical services
to care for HIV affected member, this increasesaithés of opting for selling

labor and brewing, while decreasing the likelih@bapting for child labor.

Determinants of Household Vulnerability into Poverty Trap

Generally, rural households use a range of optiongrder to cope with
HIV/AIDS impacts. However, some of these copingiamt can have both
positive and negative effects on the household&lihood security. The
option can be positive if it makes the householdrenfmod secure and
reduces the adverse HIV/AIDS impacts, but, is camégative if the option
results into livelihood insecurity. For example, wtas noted during
interviews and focus group discussions that houdshare able to survive
by gradually selling their assets in response t@/AIDS impacts. However,
when the assets are exhausted, people with no altegnative migrate to
other areas, which does not make life any bettelapting to new places
where they are unaccustomed is difficult. Evemyuslich people are driven
deeper into the poverty trap. It was also learsat thy engaging in wage
labor, poor farmers delay and/or limit working ireir own fields. This leads
to low crop yields and drives households furthdolwehe poverty line.

A probit model was estimated to establish factbed enable households to
get out of poverty as well as factors that driventhinto poverty trap. Food
consumption expenditure is used as a proxy for élalg welfare,
indicating the household command over resourcess@uption outcomes
at the household level implicitly relate to the kelold’s nutrition, health,
asset endowment, education and other institutiamahgements.

There is quite a general agreement that povergy risral phenomenon in
Tanzania, but its exact measurements and trendstiove are difficult to

establish due to the incomparability of surveysotder to avoid this, this
study adopted the food poverty line for Tanzaniadusn the 2000/01
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Household Budget Survey (NBS, 2002). A househad wlassified as poor
if its monthly food expenditure per adult equivdleras below Tsh. 5,295.
Anything above was considered non-poor. The prmgression results in
Table 6 reveal that HIV/AIDS made a significant tdition to poverty
outcomes in households and in the communities gadie

Table 6: Probit Model Estimation Results ExplainingHousehold

Falling out of and into Poverty Trap
Variables Child Labour Sale of Labour Brewing

Odds Z-value 0Odds Z-value Odds Z-value

Location (LOCT) -0.169 -2.63***-0.164 -2.67*** -0.164 -2.63***
Number of Years c -0.010 -1.51* -0.011 -1.48* -0.011 -1.39
Schooling (NYSC)
SEX -0.022 -0.65 -0.025 -0.72 -0.032 -0.84
AGE? -0.004 -0.39 0.000 1.82* - -
AGE 0.000 0.76 L - 0.004 1.75*
Household size (HHS) 0.065 2.84*** (0.068 2.84*** 0F4 2.84***
Dependency ratio 0.078 2.58** 0.081 2.59** (0.087 2.56%**
(DEPR)
Number of Death 0.132 2.51* 0.137 2.52** 0,147 2.56%**
(NDTH)
Remittance (REMT) 0.022 0.48 0.031 0.65 0.039 0.74
Crop area (CRAR) -0.038 -1.99** -0.040 -2.05** -89  -2.09**
Medical expenses 0.073 2.11** 0.074 2.08** 0.077 2.05**
(EXHV)
Obs. P 0.703 0.703 0.703
Pred. P 0.971 0.970 0.966
Obs. 119 119 119
2 48.70%** 48.53*** 48.53***
Pseudo R 0.5407 0.5389 0.5389
Log Likelihood. -20.685 -20.766 -20.766

Note *** ** & * indicate significant at 1%, 5% and0% respectively.
1 Some of the variables (age andZuad to be dropped from the model on sale of
labour and brewing due to multicollineality)

The results suggest that the death of householdbmefrom HIV/AIDS
increased the probability of a household fallingptaethe poverty line. This
is indicated by the positive and statistically #iigant coefficient on the
number of AIDS deaths in a household. A plausiBl@anation to this result
is that as soon as one or more members becomeedfedth HIV/AIDS-
related conditions, income falls as the family menmsb ability to work
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diminishes, and household living expenses incredaesto higher costs for

medical services as well as funeral and mournirmgeeses when the patient
dies. The results also show that high medical esg®rcontributed to the
households' odds of falling below the poverty lifi@is is indicated by the

positive and significant coefficient on medical erpes (see Table 6).

A close look at the results presented in Table @wvshthat the area under
crop cultivation reduced the probability of a hdusld falling into a poverty
trap as indicated by the negative sign on the woefft. Crop production
increases food as well as cash income, hence pngvlaktter options for
households to cope with HIV/AIDS impacts. It ietéfore expected that
households with larger crop area under cultivatice more likely to absorb
shocks due to HIV/AIDS impacts as opposed to thagie small or without
crop area. This means, a household's resourcevemelt can contribute to
their ability to withstand vulnerability in the da of food shortages and
abrupt changes in production, prices, income oerotinforeseen events that
create the need for additional food expenditures.

The results suggest also that the household’s miminaverage years of
schooling as well as accumulated knowledge andreqpe explain the
odds of the household resilience towards falling ithe poverty trap, as
substantiated by the negative sign of the coefficid@his signifies that
human capital (education, accumulation of localvideolge and experience)
is a very important household asset for steeriegitbut of the poverty trap.

Household size and the number of dependants andfisigtly associated
with poverty levels. The larger the household sind as more dependants
are in the household the higher the probabilityfadiing into the poverty
trap. Simply stated, larger households are moregto poverty than smaller
ones, mainly because HIV/AIDS diminishes the hookig\ ability to
produce food, killing as it does mostly the prodwetyoung adults. Even
when labor for participating in income-generatingfivaties is available,
much of it is devoted to caring for HIV/AIDS patisrand less to production.
This is indicated by the positive and statisticalignificant coefficient on the
household size and dependency ratio. A larger hmidewith more
dependants translates into more people to feed #uamhan increasing
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number of dependants and larger household sizenputh more pressure on
consumption than it contributes to production.

The coefficient on the location (a dummy varialiknegative contrary to
prior expectation that villages that are far froime tTanzania-Malawi
highway, would more likely become poor because theyefited less from
income-generating activities brought about by thghway traffic. The
negative effect could be explained by the fact grakimity to the highway
increases the household risk of infection from HANJS, which is in turn
related to the odds of falling below the poverheli

Moreover, the results indicate that female-headrdéholds are more likely
to fall below the poverty line than male-headed son®ne plausible
explanation is that men may have more access tuptive resources such
as land, credit, training, extension services athriology than women.
After the death of her husband, a woman is lefthedat access to the
resources she had gained with her husband dudet@mfassets to care for
the husband during his sickness or due to expriqmidby the husband’s
family members during the funeral. Consequentlye thlivelihoods or
widows are threatened, and widows are more likeljal below the poverty
line. In addition, women are more likely to be tdhate, and of low
socioeconomic status. Moreover, they have feweal leghts, which limits
their access to resources and social services.rd@sdts also show that
households that did not receive any support in $eainremittances were
more likely to fall into abject poverty. Remittaiscgglays an important role in
mitigating risk and providing consumption smootmeni within the
household. Thus, lack of support to HIV/AIDS affettafflicted households
increases their vulnerability to poverty.

In order to determine the overall likelihood of Beholds and communities
becoming poor because of HIV/AIDS, the results mevan analysis of a
hypothetical household having the characteristich® mean of the sample
as indicated by the household predicted probabfl@ps. P) and sample
predicted probability (Pred. P). A glance at theutts in Table 6 reveals that
the predicted incidence of the household povengllgvas about 70.3% on
average in all three models, suggesting that HIR&Ilhad a significant
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contribution towards households falling into theverty trap. The results
also indicate that undeniably, the overall impaaftsHIV/AIDS played a
considerable role at increasing the probabilityhef communities surveyed
falling into the poverty trap as indicated by tlzenple predicted probability
of approximately 97% confirming that indeed, HIV?$ had contributed to
the impoverishment of the rural communities studied

Conclusions

It is apparent from the study findings that indivddl and household
characteristics and resource endowments explainchiméce options for
coping with HIV/AIDS impacts. Households that haaecumulated local
knowledge and had more experience are less likengage in child labour
and sale of labor. Married couples are more likelyengage in brewing
compared to single (unmarried) respondents. Thaings also reveal that
HIV/AIDS made a significant contribution to the pability of households
falling below the poverty line, especially for hehslds that experienced
HIV/AIDS-related illnesses and AIDS related deattisreover, the findings
demonstrate that the higher the number of AIDShdedhe more likely the
household becomes more vulnerable to fall intgotineerty trap.

The study also indicates that larger householdsvetid higher number of
dependents, female-headed households, and houselodlated near the
highway are more likely to be poor. Overall, thenoounities surveyed had
high risks of poverty incidences because of beifigceed by HIV/AIDS.
Female-headed households were more likely to be phem male-headed
households. However, the intensity of vulnerabilitio poverty was slightly
different across the communities studied — comnmesiitclose to the
Tanzania-Malawi highway being more vurnerable. Hiféerences in the
odds of being poor are due to differences in s@opemic and demographic
characteristics. It is also evident that househakbets and resource
endowments, specifically the area under cultivatiawerage years of
schooling, local knowledge and experience are thgmdeterminants for
pulling households out of the poverty trap in HIVIDS hit areas.

In order to design and implement effective and appate policies and
programs for poverty reduction, efforts should d¢fere focus at addressing
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different conditions and factors that contributetiie probability of falling
below or above the poverty line. Some of thesecluding; providing
education, creating strategies aimed at raisingsdlooid income and
supporting households affected and afflicted by MIDS in terms of
subsidizing medical expenses.
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From the Field

Identification and Promotion of Farmer Innovations in Agriculture
Development and Natural Resource Management. Expernce of
INADES Formation Tanzania

P. M. Lameck

National Coordinator CILC-SR Country Project &
Senior Trainer INADES Formation Tanzania

Introduction

romoting farmer innovation is an initiative thatodxed from the Rio
PSummit in Brazil in 1992 under the convention to nibat

Desertification. The then president of Tanzanias Hkcellence Ally
Hassan Mwinyi, led the Tanzanian delegation to shenmit in Rio de
Janeiro, Brazil. Consequently, Tanzania ratified tonvention. The United
Nations (UN) initiated a programme known as Prong#armer Innovation
(PFI) under the United Nations Development Programme (BNDn East
Africa, the programme was piloted and implementeeénya, Tanzania and
Uganda. In Tanzania, INADES-ormation Tanzania (IFTz) won to become
the lead implementing agent from its proposal preseto the international
technical team from virje University in The Netlartls. Since then,
concepts of farmer innovations were developed, fander innovators with
their respective innovations have been identified promoted. The capacity
of farmers for innovation has been recognized addy many programmes
and projects are being developed to support thesatives.

These farmer innovators have developed innovattbas helped them to
improve agricultural productivity, and conserve ttaural resources in their
environment. Such innovations are very effectiveecognized and
disseminated to many land users in and outside ctentry. Farmer
innovators have received visitors from all over warld. At the same time,
some farmer innovators have visited a number ohttas in Africa, Europe
and South America for sharing their experiences Tdrmer innovations

5 INADES is the French acronym for the African Ihstié for Economic and Social
Development.
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have contributed greatly to improving the socioremuic status of
innovators. The improvement in socio-economic stasureflected through;
increased income levels, acquisition of asserty s vehicles, improved
houses, and new roles as resource persons inukigrec and natural
resources in and outside the country.

The present project titled “Combining Local Innavat Capacity with
Scientific Research” is in its first year of implentation with IFTz being
again the lead implementing agent. The new throst i to bring aboard
scientific research to validate farmer innovationis paper describes how
identification and promotion of farmer innovations agriculture
development and natural resource management wasicieal.

The Concept of Farmer Innovations

During the Rio Summit, it was realized that clim&ehanging and land is
becoming drier, leading to desertification. Natioleaders then had to join
hands to stop expansion of the desert and recléfentad lands hence the
formulation of the UN Convention to Combat Deseaséfion (CCD). It was
realized that many projects had been initiatediampdemented but outcomes
had not been encouraging. The desert was stillnglpg, rainfall becoming
poorer and natural resources being endangeredeptelted.

Surprisingly, despite all these project failurdgl farmers were surviving. It

was then brought to the attention of many peopd¢ the farmers must be
doing something different to adapt to these chargarsce their survival. For
that matter, UNDP initiated a PFI programme with #im of going out to

farmers in their locality to identify what they veedoing that helped them to
survive. The working hypothesis was what farmergewdoing various

things for their livelihood, but they conductingeth in ways that were
different from what development agents and agenbess trained them.

What farmers were doing could have arisen out eir thwn initiatives and

hence the idea of farmer innovation came up. Tisé $tep in this process
was to develop a common understanding of someeobé#sic concepts and
terms in relation to farmers’ innovation. Sometd important terms related
to farmer innovations include:
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Indigenous knowledgeis the knowledge that grows within a social
group, based on learning from experiences over rggoas but also
including what was gained at some times from oslo@irces.

* Local Innovation refers to the process by which people within aegiv
locality discover or develop a new way of doingnts using locally
available resources and on their own initiatives.

* Farmer innovator: refers to land users who keep trying and doing
things that help them improve agricultural prodotiand natural
resource management using ideas of their own on fother sources
under their own initiatives without help from desement agents.

» Participatory Technology Development (PTD) is a process of
exploration and experimentations undertaken joindy farmers,
researchers and development agents and in many ichessss or agenda
come from research.

» Participatory Innovation Development (PID) is a process of

exploration and experimentations undertaken joindy farmers,

researchers and development agents using localatina as entry point
to improve agriculture and NRM in an effective austainable manner.

Some of these concepts have been promoted in gacountries including
Tanzania by PROLINNOVA International Programme blasa the
Netherlands. PROLINNOVA stands for promotion ofdbmnovation. The
programme is constituted by partners in developiogntries including
Africa and Asia. IFTz was among the members whdig@pated in the
activities of PROLINNOVA Tanzania, which was hostéy PELUM
Tanzania since 2005. In the early stages, INADES te Institute of
Continuing Education (ICE) provided a coordinatrote of PROLINNOVA
Tanzania and provided capacity building on the Rlated concepts.

How farmer innovations were identified

Development of farmer innovator and farmer innovatons data sheets
These are two sets of questions where the firstvaage about the farmer’s
biography and another set asked about the innovdiach set had about 15
guestions. These questions helped to collect exivausformation about the
farmer him/herself and their respective innovatioftse questions helped to
understand the local practice and verify whether &n innovation or not.
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Identify a coordination team to lead the identificdion process

The team comprised of experts in soil and waterseoration and
specifically rain water harvesting (Agricultural gineer), Soil Chemistry
scientist, land use planning expert and Regiondl \Bater Conservation
advisor to Regional Commissioner for Dodoma. Thamtevorked closely
with farmer innovators with the aim of combiningethy, practical,
facilitation skills experiences. The coordinatiaam was lead by Patrick
Mbanguka Lameck (Agricultural Engineer), a Senioaifier, IFTz, and PFI
Tanzania national coordinator. Other members werer@e Budotera (Soil
Scientist) form ARI Makutupora, Mohamed Mayega (Saiysics) form
RAS Office Dodoma and George Lotti (Land Use Offiéem DLUMP
National Pilot Project in Dodoma Rural District.

Sharing the concepts and principles of farmer innoator/innovations
and data sheets

A stakeholders’ meeting was conducted for the psgpof sharing the
principles and concepts of farmer innovations adl wes sharing the
developed data sheets for 2 days at VETA Dodoma9®i7. Participants
came from Government Organizations (GOs) and NG@grammes and
projects in the field of agriculture and naturaaerce management from the
then five districts of Dodoma region (Dodoma RurBlgdoma Urban,
Kongwa, Kondoa and Mpwapwa). During the meetig, philosophy of
farmer innovation was still new and many particigagxpressed reservation,
guestioning if there really existed farmer innovatm the rural settings. It
was nonetheless interesting to find that there as@smmon understanding
of concepts and principles of farmer innovator aghdahe participants.
Questionnaires for data collections were refined tlat meeting for
improvement and to accommodate such common grddnd.of the major
outputs of the meeting was that stakeholder pravalést of farmers whom
they thought could be innovators, which turned toube a corner stone of
the process for identifying farmers’ innovations.

Administering the questionnaire to proposed farmerinnovator

The coordination team visited each farmer innovatatheir innovation site
to collect their personal information and that lodit respective innovations.
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The exercise was tough and tiring. Each farmer as&ed and each member
of the coordination team filled his/her own dateetls that were to be

consolidated at the end. It was challenging to egresome practices if they
gualified to be innovations. Some farmers could wetcome the team at

first because their innovations were not acceptatie community.

Analysis and approval of identified farmer innovata
After field data collection, all data sheets wemnsolidated and analyzed
based on the following criteria:

* Is the innovation different from other local praes?

* Is the idea coming from farmer himself?

* |s the innovation contributing to improve farm puoativity?

« Did the farmer have any support from developmerntd)

» Did the practice use locally available resources?

» Has the innovation been documented anywhere?

* |s the innovation replicable?

After this process farmers who qualified were iifead as farmer innovator.

Out of 100 proposed farmer innovators, 28 qualjfeidwhom only 8 were

women despite the requirement that at least 50%h@fselected farmers
should be women. The low participation of womemnasvators was mainly

due to gender issues prevailed in the farming watlth as women lacking
decision making power, not owning household ressiand they were not
given room by their husbands to explain the prastibey had developed. In
some cased however, some farmers persuaded thetigeleeam so that

would be included as innovators even though theyndit have farms. For
example, one farmer who owned a butcher could maivshis plot to assess
his innovation. He kept the innovation team walkiaga long time without

reaching his site. The team then discovered thahdt neither plot nor

innovation to show; hence he could not be incluagefhrmer innovator.

Letter of approval sent to selected farmer innovato

Twenty eight (28) farmers who qualified were givenetter that they had
been selected and became farmer innovators. Mdkeof could not believe
it. Some of them had been considered crazy im thepective communities
— equating them with low ranking people in theicisty; such as marijuana
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smokers and criminals, based on the innovationg hiael been conducting.
For example one of the innovators could not comferbethe team as she
was afraid she could be punished because of hewation. The innovation
involved digging big composting pits of 2 meterardeter and 2 meters deep
which was a strange practice for an old woman. A@&oinnovator one was
taken to the High Coult in Dare s salaam by hereauf€ather's younger
brother) claiming to own land (9.5 acres) which baén healed by using the
innovation developed and implemented by the inrnegdarmer. This piece
of land was formerly a wide sand river owned by aujp After learning
about the PFl initiatives, the land, District Corsgioner for Kondoa district
advised the old man to pull out the case which e dThe list of
innovations which had been developed and practgetthese innovators are
presented in Table 1. In general all these teclesicare an adaptation to
climate change, restoring degraded and destruateblidack productive use.
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Table 1: Type of Innovations Implemented by SelecteFarmer Innovators
SN No of Farmers Effect of innovation
Village or District? Type of Innovation Practicing on Climate Change
(CC) Adaptation
1 Martha Mwasu The innovation involves digging trenches paraltel t  About 50 in The sand rivers which
(Box 192 Loo Village Kondoa) sand river bank (about one metre from the bank) andKondoa District ~ were abandoned are
plant elephant grass and later sugarcane. Whed floo and another 60 now being reclaimed
Wide sand river Gully water came, silt and sand was trapped in the farrow from other into use for
healing to get land for crop between ridges. The piece of land eventually besomdistricts in agricultural
production. a farm. The innovator farmer started implementhrgy t Dodoma. production. The
innovation in 1989 by adding new farrows to trdp si elephant grass and
and sand. Now she has healed 9.5 acres and built a sugarcane traps
good house on the healed land She went to Bradil an passing silts and
Germany to present her innovation. sediments, with the
incorporation of
organic matter. In this
way, an unproductive
sand bed is
transformed from a
sandy soil into a good
loamy soil suitable for
agricultural
production.
2. Suzana Silvesta The innovation involves digging a pit of 2 m diaeret 200 in Kondoa A good agricultural

(Box 105 Haubi Village
Kondoa).

Local compost making given

the name “Mapambano”

and 2 m deep and filling in all organic matter cae
find. The organic matter mainly included, Kitchesha

and an estimated
200 in Dodoma

crop remains and grass and weeds, farmyard manureand about 200 in

waste water, food remains, livestock urine etchls
compost pit you can even add waste water with soap
There is also no need of turning the pit contefite
compost improves soil texture, structure, moistaure

Kenya, 100 in
Uganda and 100
in Ethiopia.

soils need to contain at
least Sandy, Humus
(organic matter) and
clay soils in a 1:2:3.
Ratio. In poor sandy
soils, the compost
increases the amount
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SN No of Farmers Effect of innovation
Village or District? Type of Innovation Practicing on Climate Change
(CC) Adaptation
fertility of the soil. She harvests up to 20 batB0kg) of organic matter and
per acre. She was a member of Central Zone clay by microbial
Agriculture Research Executive Committee activity. Climate
Change increased
sandy soils hence the
innovation increased
humus and clay.
3 Rajabu Ally Bella The innovation involves digging pits (2 feet de2p, 100 in kondoa and The innovation
(Box 32 Choka Village feet wide) at the midst of dry season, for plantiige  about 300 in increases vegetation
Kondoa). farmer then puts a layer of grass - about 5 ineltélse  Tanzania. trees and underneath
Planting of trees with 100%  bottom of the pit, followed by 5 inches of top sdlilen grass and improves
establishment rate and grows another 5 inches deep of grass and finish witrchen water cycle and hence
faster. deep of top soil. The remaining 4 inches are t&ft f the microclimate.
harvesting flowing water. The first day the farmer
applies 20 litres of water after planting a treeddieg,
then, they apply only one litre of water every ottay.
When the rainy season begins water is no longer
applied to the pit.
Using this technology, the farmer has planted over
60,000 trees, some of which have matured and is
selling them. He also heals deep gullies to get fan
crop production and tree propagation. He has been
awarded several certificates at various levelster
innovation.
4 Ramadhani Yousuph The innovation involves identifying the target grea  About 100 in Natural forest

(Box 1 Tura Village Kondoa)

demarcating it with bushy fence and prohibiting Dodoma.
entrance of human and livestock into the area.tiides
trumps in the protected regenerate and grow into a

forest.

rehabilitation by just
fencing a piece of land
and protecting tree
trumps which had
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SN No of Farmers Effect of innovation
Village or District? Type of Innovation Practicing on Climate Change
(CC) Adaptation
He had to pretend to be naughty such that people been cut down, and
developed fears to encroach the protected forest. H leave them to grow
has about 20 acres of natural forest into mature tree.
In the land he has restored springs, which had
disappeared are emerging and wild animals returning The innovation
increases vegetation
trees and underneath
grass and improves
water cycle and hence
microclimate.

5 Ichirima Odi Ally The innovation involves digging a pond half ofdtthe 5 in Kondoa and  The innovation stops
(Box 171 Kollo Village land and the other half into the river. The sojdtom 100 in the whole  flowing water in the
Kondoa). the land marks the boundary bund of the pod on the of Tanzania. sand river and make it
Developing fish pond for fish  river side. available for fish pond
production adjacent to sand  The farmer smeared clay soil and farmyard manure to and local vegetation
river. discourage de-percolation and provides feed to Figh regeneration around

then dug an inlet canal from the sad driver long the pond. Pond water
distance (25 m) upstream such that water will flow is also used to irrigate
under gravity from the river to the pond. Note tthest the small garden
pond bed will be upper than the river bed. nearby of 20 by 20
He now has two pods. He used to fish at a distabémw meters in area
pond (40 km) but now he gets fish just behind his
house.

6 Subira Mwinyijuma The innovation involves digging a pit or trenchesi 600 in Kondoa The innovation helps

(Box 260 Kelema Balai Village

Kondoa).

wide sand river during the dry season. Diggingasel and over 500 in
until you reach the underneath soil which is moist  other districts in
during most of the dry season and plant a seedtinto Dodoma

As the plant grows, sand is returned until whedrai

emerged above the surface level. The crop grows to

to reach the
underground moisture
which could not be
available on the sand
river in dry season.
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SN

Village or District?

Type of Innovation

No of Farmers
Practicing

Effect of innovation
on Climate Change
(CC) Adaptation

Raphael Chinolo

(Box 57 Chamkoroma Village

Kongwa).

Deep Gully Healing for
vegetables and crop
production.

maturity without any rainfall nor irrigation

The innovation involves developing a trash lineoasr
the gully bed after every 20 to 25 metres along the
gully. It is developed by driving three feet petpithe
soil spaced 2 feet in two rows across the gully. Bed
water flows down the gully water passes gently
through the trash line while silts and trashes are
blocked and the gully bed rises gradually. He has
healed a 2 meters deep and 5 metres wide gully.

He is training farmers in Kenya and Uganda andshas

passport.

300 in Dodoma
and 200 in
Tanzania.

100 in Kenya, 100
in Ethiopia.

Thisaisture was not
used before and the
sand river was
abandoned.

The innovation heals
gullies, retain moisture
and increase organic
matter into the soil.
The innovation
reclaims gullies,
restoring them into
agricultural
production.
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First farmer innovators and stakeholders workshop

The first workshop involving Farmer Innovators asttier stakeholders was
held at CCT Dodoma in 1997, chaired by the Regi@@imissioner for

Dodoma. The other stakeholders included; Developnveorkers, and

researchers from NARIs and Universities, politisisand decision makers.
The main aim of the workshop was for farmer innov&tto present their
innovations before all these stakeholders. It wasy \surprising that all

presentations made by farmer innovators were aedepid appreciated. One
scientist commented that these farmers were liladepsors, they really
knew what they were doing and it was their owniatikes. This was a

turning point where other stakeholders started eetspy farmers for their

contributions towards research and development.

After the workshop all participants knew who farnmerovators are and their
role in agricultural transformation. After the wsHop participants were
required to identify other farmer innovators whémey go back to their
respective working areas so that new innovatorcanéinuously identified.
It was realized that all stakeholders once equippid the principles and
concepts of farmer innovation are able to identifgre farmer innovators.
To about 50 farmer innovators have been identifigthe snow-ball effect.

Farmer Innovators at work: Dissemination and sharirg.
Among the ways farmer share their innovations ide&i

* When innovations are recognized by development ®ror&nd
visiting farmer innovators, neighbors get an oppaity to be aware
of the innovations.

* Exchange visits organized by various institutioakpho disseminate
the innovations.

* In each village with farmer innovator, farmer inator groups are
usually formed for collective efforts, sharing, ptiion and
dissemination.

* Field visits are organized by various institutions.

* Innovators use formal and informal gathering to rehaheir
innovations.

» Simple leaflets have been prepared by IFTz workingpllaboration
with farmers; they are distributed during variousr&s.

* Farmer innovators are invited in the National farshelay (NANE
NANE) to share their innovations.
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 Farmer innovators are conducting joint experimeomatwith
researchers to validate some of the innovationsoufAbl0
innovations have been jointly experimented. Re$earganizations
include; Sokoine University of Agriculture (SUA)na Agricultural
research Institute (ARI) Mpwapwa, Hombolo and nagora.

Acceptance of the innovation

Innovations that are simple and do not requireaavye&vorkload are accepted
faster that those which are complex and involveretuty as well as those
with long payback period. For example the tree folgninnovation has been
picked by very few farmers since it takes a longetibefore farmers can
realize any benefits. Composting innovations arso apicked slowly.
However, due to continuing depletion of soil fetyilthe technology is now
picking up faster than before. Pit cultivation c@pted faster compared to
other innovations.

Once an innovation is understood, it is picked aockepted. It usually takes
about 2 to 3 years of trying to understand therteldgy before it is adopted
by other farmers. For tree planting, howeverjsihow 15 years since the
innovation was developed but, the level of its egtance is still low.

Limitation of acceptance

* Lack of inquisitiveness among farmers. They havenbgeeing the
innovation before but they did not take the troublé&now what is it
and how it works.

* Lack of support (even moral) from development agerdsearchers
and leaders.

» Heavy workload involved; some innovation requiraneearth work

» Some farmers are satisfied by low yield they atérge

» Dependence syndrome among farmers that innovasioosld come
from experts only

» Attitude of academicians that the innovations amaiptive.

* Lack of donor funding to support local innovations.

* Limited journals that accept manuscripts documentitocal
innovations.

* Long time to get produce such as a tree matures &tb 10 years.

* Continuing climate change experienced locally asught and
desertification..
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Lack of strong policy support

Threat that extension agents and other developwenkers will
have no job to do.

Top down approaches to support farmers

Overcoming the above limitations.

Support of all stakeholders to innovations

Capacity building to farmers and other stakeholders
Development of simple machines to reduce drudgery

Facilitate farmers to start from what they have diiedge,
experiences and skills

Documentation of best innovation and dissemination
Promotional strategies such as radio and TV progresy
competitions etc

Use of bottom up participatory approaches

Build technologies from farmer innovations

Donor support to promotional activities.

Journal provide for documentation of local innowas

Achievements
Since the inception of PFI programme to date, til®wing achievements
have been obtained:

Over 50 farmer innovators have been identified ad@ma.
Principles and concepts of farmer innovations habeen
institutionalized at INADES formation Tanzania afmy other
partners such as PELUM Tanzania. ICE SUA has peavidne
member Mr. Innocent Babili who participated in ttraining of
trainers on participatory innovation developmerD{(Rconducted in
Manila, The Philippines and has subsequently ppdied (as
facilitator) in farmer innovation intervention witbELUM-Tanzania
and INADES Formation Tanzania. The Institute of @aring
Education (ICE) at SUA was once an associate mender
PELUM).

Farmer innovations have helped other farmers torowg their
agricultural production, environment management asaptation to
climate change.
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* Farmer innovators (after their contribution hadrbaepreciated by
various actors) are more confident and proud oftwhay have
innovated.

* Farmer innovations have been documented througpubkcation —
IFTz and farmer innovators themselves as authoos) wider
dissemination in various forms at national andrima&onal levels.

* Farmer innovators have their socio-economic statiged though
their innovations. They own assets such as vehidleproved
houses, pig plots, livestock, improved their mitiroate and are
assuming leaderships at village and ward level.

 Farmer innovators are visited by people from théllage, ward,
District, national and international levels.

« Farmer innovators are resource person in variousuntfs,
programmes and projects interventions constitutimgrious
stakeholders such as CSOs, District Councils, Relsdastitutions,
Universities and international institutions. Sonfienmovators owns
passports which have enabled them to visit vargases all over
the world.

 INADES formation Tanzania is the centre of excetlerwhen it
comes into farmer innovation issues.

* Farmers have improved their status in the communit

Scaling-Up

There have been some scaling up on farmer innoyaliot the limitations
listed above have presented obstacles. Theraegdto have a platform for
networking and sharing. The national steering coteai for farmer
innovation programme was founded, but could nottntkee to meager
resources. Other institutions, due to donor presszould not welcome the
innovation approach hence institutionalization le¢ sapproach remains low.
However with continued CLIC-SR project there isriiag on PTD and PID
which have been attended by farmers. These have drganized by CSOs
and Government institutions. In addition, joint exmentation between
innovative farmers, extension agents and reseaeébebeing done and may
foster scaling up. Some institutions have showarest to work with these
farmer innovators, including SUA, Misereor (GermgnyTC Netherlands,
National research Institutions such as Mpwapwa, bldo) Makutupora,
Uyole and llonga to mention a few.

Book Review
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Holmen, H. (2010). Snakes in Paradise: NGOs anddhAid Industry
in Africa

Sterling: Kumarian Press, pp. 295.

In the first part of this book the author presafhtferent views and situations
of poverty in relation to services provided by QGgwvernmental
organizations (NGOs) and Cooperative associationAfrica. The author
affirms that Africa is experiencing poverty and degtion with half the
continent’s population living below the poverty din Organizations are
formed to alleviate this situation for acceleratil’elopment. Internationl
NGOs provide donations and other forms of assistandAfrica. However,
such aid from outside Africa has been decliningsithe 1980s because of
donors’ negative outlook of African governments lasing too weak,
undemocratic, corrupt or disinterested to takeldae in the development
processes. Donors perceive and claim that Africamegiments are not
developmental, rather they pay lip service to engravent and local
ownership of development. Instead, they focus aapisiy African to their
own liking. As such, people tend to opt for selfiphegevelopment initiatives.

The author then presents the views that, with tduction of Structural
Adjustment Programmes (SAP) during the 1980s, tieperative systems
virtually collapsed. However, since the 1990s, aller Africa, the

Cooperative structures have officially been libedatirom Government
patronage; and are mostly independent organizatibosetheless, some
cooperatives in countries like Uganda still enjeypport from the

Government. Although cooperatives have been libdrand restructured all
over Africa, and they now have full autonomy, thearformance remains
weak and shaky. After the liberalization, coopeegi have been virtually
incapable of competing with private merchants inze#&ade.

The big question been asked throughout Africa iethr the efforts to
foster development through NGOs and cooperativasymbding positive

results. The author attempts to provide some gieisanswers. First, he
argues that most of these cooperatives are snaltispersed and they lack
resources, information, and management skills. dutbor points out that,
restructuring and rebuilding the cooperative systemEast and Southern
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Africa (ESA) after SAP has been a slow and difficpfocess due to
competition from a growing private sector.

Another problem relates to the emergence of orgdinizs that are prone to
corruption and nepotism. As exemplified by the eipee in Tanzania, a
type of public sector — civil society cooperatiocesario has occurred
whereby some public employees have created their NBOs, which, at
least in part do the same thing as those publicasés would do anyway as
their official duties. Most of these organizatioase established virtually
without funding but with the hope of being ableatitract donor support at
some later stage. Lack of solid financial grantamgl appropriate skills, as
well as irregularity of contacts with groups invetly all show a common
tendency to set up groups and associations intg bed ill- prepared ways.
It is partly for these reasons that many projextpecially in agriculture have
failed especially in Africa. Another notable shomung of some donors and
NGOs is the tendency of by-passing local governgjentfollow their own
agenda, and to do things for local councils rathan with them.

Regarding organizations, ESA has seen both higanizgtional birthrates
and extinction. This is so because many, perhapst, MNGOs and CSOs
have been created by donors or in response tonakt@emands. As a result,
many were set up hastily, often by or in collaboratwith foreign
organizations.The majority of African local orgaatibns and NGOs have
lacked experience as well as management skillapnteal competence, and
financial resources. They also lack the capacitgrtalyze their problems as
well as the skills to design and run projects. @madf this, the organizations
lack visions and innovative capacity, instead, ttexnyd to “ape other formal
sector methods” rather than offering clear openaiicalternatives. Like
many donor funded projects, projects organized bhgligenous rural
organizations are small, fragmented, and tend tanksolation from each
other, and are largely initiated by external agent

The second part of the book deals with cooperatigamnizations in West
Africa. Here the author reports the West Africaroperatives to have
experienced subordination and inefficiency as theunter — parts in ESA.
Some are either in poor financial state, thougtreths still a significant
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assistance pouring from donors. Some of the cotipesalike those in
Ghana and Senegal are partially liberalized orllyofaivatized. However,
there is strong and perhaps growing donor deperdarong local
organizations in this region than elsewhere in Saharan Africa. Within
the West African region, development organizationghe former French
colonies are said to perform better for they arengfer, more progressive
and successful than those in Anglophone West Afficasthermore, there is
much higher prevalence of member - based heaitburance associations in
West Africa than in other parts of Sub -SaharancAfr

The third part of the book is based on a compagainalysis of the two areas
that is the ESA and West African NGOs and otheaoizations. NGOs and
farmers associations in ESA often have a more oatdtional attitude
towards governments than have their counterparts\Wast Africa.
Meanwhile, rural associations in Africa have grommumbers during the
past decade or two. Also, these associations naveasingly voice their
members’ needs in various forums such as in polegking and orienting
service provisions to meet their needs.

The last part of the book is a summary, in whioh plositive and negative
attributes of donor dependence by NGOs and othevelolement
organizations in Africa are reported. It is notdshtt many of these
organizations have made great contributions towasdsncipation and
empowerment of the poor that they were expectesleseéFhe negative
aspects include the hand to mouth operation ofNEOs, making them
highly risk averse especially when forced to datmethe requirements
generally imposed by donors. Second, donor's peafss to work with
counter-parts that fit their criteria and underdtameir reference points and
ideas, especially with regards to financial mattarghe sense that they are
discriminatory and selective for even grants anutra@ts go to organizations
they are already well connected to. Third, richrdaas (donor countries)
deny aid to agriculture in poor countries. Instedmhor countries continue
to dump their subsidized agricultural products o countries thereby
undermining the development of domestic marketsrtRotrade barriers are
maintained against would-be export products fronricAh countries,
preventing the evolution of strong export marketshie African continent as
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well. Fifth, African governments are also drainddresources in order to
honor external debt-repayment obligations. Theiiliteds to invest in
development are reduced - sometimes severely so.

There are many conclusions drawn from the bookilimate stand out. First,
international institutions must remove obstacled ten leave development
to Africans and their organizations. Second, Afliggovernments must be
allowed to protect their emerging markets from exeming and often

unfair competition. To that effect, donors shouddrain from undermining

market development in poor countries. Third, debbcellation should

become a necessity and a reality, it should notamneronly an intention.

However, the fact still remains, that African caigg need funding from the
developed countries.

In most cases the conclusions and recommendati@ue rhy the author
seem to be attractive and garden honey to the &frpopulation but sour to
the donors. Donors would wish to continue fundingjgxts in Africa in
support of development in the continent. As somestWAdrican countries
positive experiences of working with donor fundimas proved, it is possible
for other African countries to benefit from the twoutions of donor funds.
What is more needed is to use the past mistakabddoright future socio —
economic development of the receiving agent, wrgohfrica.

This satire book is a school in itself to differgrbfessionals particularly
those in the areas of economics, rural developmsaundies, institutional

development, agricultural and extension, educatsnd program planning
and evaluation. Additionally, the book will contmuo be a reference
material for many coming years due to its inclusadriiving examples on

how to establish, develop and maintain positivati@hship between donors
and recipients so as to realize the common sesgoal

Gabriel K. Nzalayaimis

Department of Agricultural Education and Extension,
Sokoine University of Agriculture
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Information for Contributors
About JCEE

he Journal of Continuing Education and Extensi@E®) is an official

publication of the Institute of Continuing EducatiCE), approved and
recognised by the SENATE of Sokoine University @rigulture (SUA). It
provides a professional medium of communication foeative and
innovative action oriented discourse based on rekegtheory and practice.

The Journal’s audience (contributors and reades)pcises of researchers,
practitioners, scholars and educators in varioakldi such as; extension,
continuing professional education (literacy, distreducation, vocational
education, adult education), experiential learnfog different aspects of
development, practical implications of cross-cugftissues such as gender,
ICT, HIV/AIDS, environment and globalization. Mutsciplinary
contributions that cut acr option is not significéor the option on brewing.
These findings suggests that the age of the headwudehold decreases the
odds to opt for child labor and selling their labgseeking wage labour).
Meanwhile, age squared, which captures the agingeohousehold head, is
positive and significant at less than 5% levelighgicance. oss professional
boundaries are highly encouraged.

The Journal now has three sections. Section on&iosnoriginal journal
articles, section two covers experiences from takl,fwhich present case
studies of various practical aspects of extensierviee delivery and
continuing education. Such articles should reprekest practices and other
experiences that are presented for learning, spanm scaling up. Section
three is intended for book reviews.

Copy right of all articles published in the JCEEcept where indicated in
the text, is assigned to the JCEE

Notes for Contributors
Articles

« Manuscript submitted to JCEE should not have bebmgted to any
other journal for publication.

« Manuscript should be submitted in electronic fonmhyo

« Manuscript should be typed for printing on A4 paper Times
Roman, font 12, using 1.5 spacing, with marginthatsides, top and
bottom of at least one inch.

« Atrticles should not exceed 20 pages
« Manuscript should contain an abstract of 100 —\86fs
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The authors’ name(s) and affiliation(s) should appen a separate
first page, also containing the abstract.

Sub-titles should be bold and begin from the margin

Figures and Tables should be presented clearly padisely to

permit reproduction

Authors should use the Harvard Citation style. €weorks should
appear on a separate page of “References”. Formgaiife, A. S,

Kiondo, E. and Lyimo-Macha, J. G. (2010). Influenaft mobile

phones and broadcast media on rural communicatotoges in

Kilosa and Mvomero District, TanzanidCEE 3(2): 1 — 12. Within
text such citation would appear as (Stel.,2010)

Submitted manuscript should be written in a stash@d consistent
manner, free of typographic errors.

Manuscripts should be in UK English.

Field Experiences

Manuscripts of the field experiences will not requthe academic
rigour expected of journal articles in terms of cgptualization and
analysis. The articles are however expected toeptegood case
studies of experienced providing lessons for othersearn from.
Such experiences could be best practices to beextiap replicated.
There could also be examples of bad experiencde tavoided in
relation to technical and institutional aspectsi@felopment

Their content should contain a description of Ki¢ &xperience (ii)
lessons (positive and negative as appropriate)

Submitted manuscript should be written in a stash@d consistent
manner, free of typographic errors

Book review

Book review are expected to be of interest andragleto the field of
extension and continuing education

Book reviews should be concise, not exceeding @age @f A4 with
spacing 1.5.

The manuscript should be submitted electronically t

The Chief Editor

Journal of Continuing Education and Extension
Sokoine University of Agriculture

Email: jceesua@yahoo.com
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