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Abstract

This study analyzed the determinants of marketqjpation for smallholder rice farmers in the figgjor rice
producing regions in Tanzania. The study used Traaziational Panel Survey (NPS) data compiled thgta
FAO. A sample of 842 households from high rice pidg regions (Mbeya, Morogoro, Shinyanga, Mwanza
and Tabora) was extracted from the dataset. Qatimétas well as quantitative analyses were perdrm
gquantitative analysis involved estimation of Wegahtleast Squares (WLS) and the Tobit regressionefsod
were used to analyze factors affecting volume tefssand determinants of market participation repely. The
household socio-demographic characteristics of lbimider rice farmers were analyzed and discussedlation

to their influence on production and market paptition. The WLS results indicated that 10 variailé of 11
variables included in the model were significantifluence the quantity of sold. While age has aitpas
relationship with quantity sold but was insignifitamplying that age of the household head doesdirettly
affect the volume of sales. Results of the Tobjression model indicated that household consumptzord
cultivated, livestock owned and dummy for ruralaaréndicated a positive significant relationshipile/tmon-
farm income, dummy region for Mbeya region and Tabregion indicates that, a negative and signitican
relationship with market participation. Furtherwloice production, underdeveloped transport infracttire and
lack of reliable markets closer to higher rice praidg regions and inadequate access and use ofwengiseeds
and input were found to be the main of the problessociated with smallholder farmers in the studyaa
Hence, we discuss and recommend some policy intjpitabased on the study findings.

Keywords: Agricultural Marketing, Market Participation, Smallholder rice Farmers, rice Production,
Tanzania

1. Introduction

The Tanzanian economy depends heavily on agrieyltuhich accounts for more than 25% of GDP, pravide
85% of exports, and employs 80% of the work for8anpakalia, 2011; Sheila at el, 2010; Karl and Towy
2010 and Daniel and Helieh, 2006). The Common fomgps grown in Tanzania are maize, sorghum, millet,
cassava, sweet potatoes, bananas, pulses, rioghsmad. However, the main staple food crops thadaucfor
household and national food security are maize, aitd cassava and on average the crop sub sentdbuotes
about 34.8% percent of the Agricultural GDP (Mnenavad Maliti, 2010; Sibuga, 2008 and Kadigi, 2003).
Moreover, the bulk of the country’s export crogsny composed of coffee, cotton, cashew nut, talasisal,
pyrethrum, tea, cloves, horticultural crops, okd® spices and flowers (URT, 2008). Smallholdeméas in
Tanzania, who are the dominant leaders in the sesta whole, support average farm sizes of betvde@n
hectares and 3.0 hectares and cultivate 5.1 millertares annually, of which 85 percent is foogsr@Andrew
and Diyamett, 2012; China-DAC, 2012; URT, 2012:2@h8i Mashindano at el, 2011). While Tanzania has 95
million hectares (ha) of land, of which 44 millidva are classified as arable, but only 23 -27 pat oéthe
arable land is under cultivation. The area suitétarrigation is estimated to be about 29.4 raitliha, but only
0.34 million ha are under irrigation. One of thejonaetbacks to the agricultural sector is healigmee — about
70 per cent — on the hand hoe in a rainfed agtillsystem dominated by small-scale subsistenceefs, who
occupy and used over 80 per cent of the arabtéwdile about 1.5 million ha are used for mediurd &arge-
scale farming (Joanne, 2014; Simbakalia, 2011 &3l 2009). Only 15 percent of farmers use impresest.
Food production is mainly done in small scale ardduse of poor weather conditions, use of old t&lclgy
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and other problems, land and labour productivityois. The average food crop productivity is 1.7 gqver
hectare against 3.5 - 4 tons per hectare that eaachieved with proper technology and skills (Sikalhia,
2011). According to MAFAP (2013), the economy o tnited Republic of Tanzania (URT) is predomimantl
rural-based, with relatively low levels of manufaiitg and value addition of the commodities prodiliddence,
the livelihood of dwellers in the rural areas ofiZania, like in other developing countries, relysasistence
agricultural production (Deloitte and Touche, 20Mnenwa and Maliti 2010; Lokina et al., 2011 and TYR
2007. However, the weight of the agriculture sedtototal gross domestic product (GDP) (Figure 1has
continued to decreased from 50 percent in 2000tpeZcent in 2010, and is forecast to decline &rrto 18
percent by 2025. However, the sector’s role in jatimg employment is expected to remain close tpéfent
until 2025. During the period 2001-2012, growthtloé economy averaged 6.6 percent, with peaks of 7.8
percent in 2004/05 and 7.4 percent in 2008/09 (Eeid). The services and industry sectors exhilsteghger
growth rates compared with agriculture, whose ghoaweraged 4.2 percent per annum, with a high ®f 5.
percent in 2003/04 and a low of 3.1 percent in 2082

Services Agriculture, Industry & Fishing
Hunting & Construction
Forestry

Figure 1-2: Tanzania’s economic sectors Percenta@hare of GDP at Current Prices, 2012
Source: NBS (2013)

The significance of the agricultural sector in terof potential economic growth and poverty reductio the
country has been recognized by Government, whishaleo recognized the role that outside factorkidieg
infrastructure, rural financial services, land ovatgp and good governance have played and contptay in
the development of the sector (China-DAC, 2012)e Government has prioritized several tasks inrdirmoed
effort to strengthen the sector including the piirsimacroeconomic policies in order to stimulatgestment

in agriculture by small holders and large—scale encial farmers; the creation of an enabling emrinent and
the provision of proactive support to private opers, farmers organizations, NGOs and CBOs who Igupp
inputs and credit to small farmers thus ensurimy@ang regulatory mechanism; the concentrationuofgetary
allocations in agriculture research and extendioa;provision of special support to investmentagnicultural
processing, particularly in fruits and vegetabledjile, at the same time, granting top priority toet
implementation of new land Act (URT, 2012). Morenwagriculture remains the dominant sector in Taraa
terms of its size, contribution to GDP, generattbemployment and export earnings. According tosMiadano
et al.,(2011) for more than 12 years crops haveiaied, with an average contribution to the seofabout 70
percent, followed by livestock and forestry (andntimg), with an average share of 16 and 8 percent,
respectively. Fishing has an average share of&pe(Table 1-2).
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Table 1-2: Decomposition of Tanzania’s agriculturakector by percentage (1998 — 2009)

Subsecto| 199 | 199 | 2000 | 200 | 200 | 2003 | 2004 | 2005| 2006/ 2007 200 | 200
rs 8 9 1 2 8 9

Crops 71 70 69 70 71 721 71 70 70 70 70

Livestoc | 14 15 16 16 16 15 15 17 18 17 1§ 15
k

Forest &| 9 9 9 8 8 7 8 7 8 8 8 8
hunting
Fishing 6 6 6 6 5 5 5 5 5 5 4 5

Source: Mashindano et al. (2011)

However, agribusiness in non-traditional exportpsrds still at very low stage. Higher food pricdsiven by
higher energy cost and rising demand in developmgtries are good opportunities for Tanzania teebp its
agro-industry to tap into regional markets and ey eight countries which it shares boarder with
(Simbakalia, 2011). Agricultural sector is charaieted by strong forward and backward linkages vather
sectors and by high potential for a faster andasnable growth and development. Its developmehbisever
constrained by insufficient infrastructure (trpod, water, energy and communication), finance mited
access to finance, insecure property rights, paonihg systems which lead to depletion of natuagital and
release of greenhouse gases and other pollutantbdkalia, 2011).

2. Factors Affecting Smallholder Farmers’ Participation in Markets

According to Eskola (2005);URT (2008), Nyende (20Nyunza and Mwakaje (2012); Adenegatral.,(2012)
and Ohenet al., (2013), there number of factors affecting smallkoldarmers’ participation in markets
developing countries including Tanzania. These waims can be grouped into five broad categomnesnely;
access to financial services, access to Input angud Markets, poor marketing infrastructure, ingukge land
tenure and management system, policy-related astduitional (Lundberg, 2005: Nyunza and Mwakaje120
and Chiareet al.,2012). Under institutional and market constraihts following specific constraints exist, there
is a serious lack of sufficient and timely mark&formation on the prices of agricultural productpecially on
their supply and demand (Dayo et al., 2008 and Madivgnd Jacobs, 2009). As a result there no reliatdrket
information at the time it is needed for decisioaking leading to uninformed decisions making by lfméders
when it comes to marketing their crops (KoskeilgtZ13).Tanzania is one of the five East African countries
where Smallholder farmers have been facing numetounstraints. Some constrains are unique to ehtfreo
countries while most are of a similar nature. Themestraints are not new rather long-standing amtigps even
chronic and can be summarized as;

2.1. Access to Financial services

According to Temtet al., (2006), Salamet al.,(2010) and Nyende (2011), smallholder farmers wettging
countries have limited access to financial loand aredits and so they depend on savings from tlogir
incomes, which limits opportunities for increaspdoduction because they cannot afford to investenmortheir
farms. For example, a survey of a sample of 344l fubuseholds in Tanzania between May and Augusl 20
showed that half of total rural household incommedrom farming, 47.6 per cent from nonfarm empleptn
(wages and self-employment) and less than 4 pefommt remittances. This can be associated withabk of
collateral and/or credit history; most farmers bypassed not only by commercial and national deratnt
banks, but also by formal micro-credit institutiodsherefore, it is clear that there is inadequateding for
agricultural operations in Africa and the case gtaduntries in particular, which negatively affetitie farming
operations of smallholder farmers (Fan and Ros¢gfA98). Therefore, the provision of banking &8 to
the poor including the smallholders needs to benligbted as it can fuel the investments in agrimat
production leading to higher yield and access toketa

2.2 Access to Input and Output Markets

According to FANRPAN (2001) and Salami et al., (@D%ccess to input and output markets are a key
precondition for the transformation of the agriovdi sector from subsistence to commercial producti
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Smallholder farmers must be able to benefit mavenfefficient markets and local-level value- additiand be
more exposed to competition. Smallholder farmergast African countries have limited access to miarlof
both agricultural inputs and outputs, with markett adequately equipped to serve the needs of tloe p
farmers. For instance, most East African countrieste than half the population live five hours asrsfrom a
market centre (Salami et al., 2010). On the inma, Wiggins and Jonathan (2010) indicated thaatrerage
application rates of fertilizer for arable cropsHast African countries are estimated to be beBOvkg/ha/year—
far less than the world average of 100kg/ha/yedril&Vthe 2007 Tanzania’s Poverty and Human Devetopt
Report revealed that 87 percent of Tanzanian famare not using chemical fertilizers; 77 perceatevnot
using improved seeds; 72 percent were not usintcpes, herbicides or insecticides (agrochemicads) a
result of high costs of agricultural inputs andvemrs ( R&AWG, 2007 as quoted by Salami et al.,®D1

2.3 Poor Marketing Infrastructure

Andrew (2010) and Karugia (2011), argue that, foakholder farmers to access market they need good
marketing infrastructures. In Tanzania like othewe&loping countries, agricultural marketing infrasture is
still poor hence continues to impede agricultudivities in the country. The key challenges amdiequate and
poor conditions of the market facilities and traor$ation systems, including road and rail. The regstem,
which is the most important for market developmienterms of distribution of inputs and output todafinom
farms, is the most serious infrastructural bottténtacing agricultural development in Tanzania (Teen al.,
2006 and Salandt al.,2010). FANRPAN (2001) urge that farming areas @megally poorly served by external
transportation systems due to poor and in mostscagm-existent roads, long distances, mountaigemmand
impassable rivers. As a result, the majority offdreners have difficulties in procuring improvecdefertilizers
and other chemicals. For outputs to markets, tr@msgervices coming in the form of dilapidated ¢idcks.
These often break down resulting in loss of quadityd time and delays in marketing of produce. Poor
communication systems and infrastructure contriliotéack of competition and transparency in agtimall
output markets (FANRPAN, 2001). In general undeedigped rural roads and other key physical infrastme
have led to high transport costs for agriculturedducts to the market as well as of farm inputsiucing
farmers’ competitiveness in any one country (Tesnal.,2006 and Salandt al.,2010).

2. 4 Land Tenure, Access rights and Land Ownership

According to Salamat el..(2010), the constraints related to the land tersystem, such as insecurity of land
tenure, unequal access to land, lack of a mechatustransfer rights and consolidate plots, havellted in
under-developed agriculture, high landlessness] fosecurity, and degraded natural resource (Karugfi1l).
The available land in East Africa is overly subded into small and uneconomic units, resulting gahein
fragmented production systems and low productivityfact, the farm sizes range from as low as alibat per
household in Ethiopia and 2.0 ha in Tanzania aBti2in Uganda and Kenya. Despite their small sittes,
landholdings in Ethiopia, Tanzania, Uganda and leeyceed the African average of 1.6 ha, but remailh
below those of North America (121 ha), Latin Amar{&7 ha) and Europe (27 ha). In addition to tleis/\yow
absolute level of landholding, the distributionasfilable land is highly inequitable. Specificalhguseholds in
the highest per capita land quartile in East andtl®n Africa control to 15 times more lands thandeholds in
the lowest quartile (Salanait el..(2010), the land ownership issues do not onlgnmamall sizes of plots. For
example, in Ethiopia, all land is state-owned, aditmy to the country’s 1994 constitution. In praetitraditional
land tenure arrangements prevail as an outcomebsistence agriculture, with peasant associatiesigansible
for allocating land to residents (Kamakt, al 2004 as quoted by Salaret al., 2010). Therefore, good land
tenure systems will lead to improved land manageraed small farmers access to financial loans aeditcas
land can be used as collateral.

2.5 Policy-Related and Institutional

Since 1980s, many African countries have over timelemented a series of economic reforms and utstit
agricultural policy as well as strategic framework® far, however, hopes that policies would braimput
positive and durable results remain unmet. The rpality challenges include those that pertain twlléeenure
and land distribution to different segments of plapulation, marketing of agricultural commoditiegldanputs,
and price regulatory frameworks. Even though Taiazhas instituted several agricultural reforms atndtegies
including the agricultural development frameworktive early 1970s and Agricultural Sector Developimen
Strategy (ASDS), most of the policies had no sigaiit impact on the majority smallholder farmersnthu,
1999: Temuet al., 2006 and Andrew, 2010). According to FANRPAN (20@hd Mashindano and Patrick,
2013, the underperformance of agricultural secametbeen associated with factors such as patiayket and
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institutional failures, decay in institutions seiivig the farmers due to corruption, exploitativeorsamic
policies, government mismanagement and underingtin technical capacities at universities, reseand
extension organizations. Even though the countrgettook substantial market-oriented reforms dutting
1990s, agricultural performance remained disapp@n{Temu et al., 2006). The experience of Tanzania
illustrates that market reforms are necessary butsofficient for raising agricultural productivityrherefore,
based on Tanzania’s experiences reforms for itistital framework underpinning agriculture are intpoce of
as well as the complementarities of policy reformthe area of infrastructure, access to markeds@credit.

1. Objectives of the Study

The overall objective of this study was to analgmallholder farmers’ market participation in Tama. The
specific objectives of this study were as folloys) To examine the characteristics and producteels of
smallholder rice farmers in Tanzania (2) To analifme factors influencing smallholder rice farmdesrels of
sales (3) To analyze the determinants of smallmolie farmers’ market participation (4) To reconmde
government related policies that impact on smadléoktaple crop farmers’ market participation imZania.

2. Justifications for the Study

Smallholder farmers continue to face the challenfjeéntegration and competition in this new globatiz
environment; at the same time they are constrameéa drastic reduction in the public provision dshc
services as a result of recent policy reforms, midrkeralization programs, and fiscal and govecegproblems.
According to some scholars (Machethe, 2004; Galal 2009; Kaariaat el. 2009) agricultural sector growth
and agriculture-related activities provide mosttef employment in rural areas in the following thieays (i)
Through the direct impacts of increased agricultpraductivity and incomes; (i) Through the betefof
cheaper food for both the urban and rural pooi) Tihrough agriculture’s contribution to growth aride
generation of economic opportunity in the non-fasector. However, in Tanzania like in other Sub &aha
African countries, the marketing infrastructurauisder developed; smallholder farmers have limitggpsrtive
organizations that represent them, mainly due écctilapse of agricultural cooperatives societibgctv had the
role to link famers to markets. Furthermore, Mbaé2@10) and Gani and Adeoti (2010) assault thatreiased
incomes and reduced poverty can be attained bygitigaccess to efficient, well functioning markgtat will
create market linkages for millions of smallholddrican farmers. Therefore, linking farmers to gtbvmarkets

is therefore an important strategy for improving #idoption of agricultural technologies, raisingaluncomes
and reducing poverty (Sangingaal.,2004). Moreover, Barrett al.,(2011) found that in many countries, the
combination of increased commercial demand and Igupas led to the emergence of modern marketing
channels employing sophisticated management methagsh as costly grades and standards or vertical
coordination or integration of activities that ptably add value to raw commodities through tramspgtorage
and/or processing. Hence, smallholder farmers shbel enabled to tap these emerging marketing ckanne
(Barrett et al., 2011). In order to reduce theicaltgap between agricultural research and devetoprand
farmers linkage to profitable markets for agrictédyproducts, agricultural research and developrhame now
recognized the need for a market driven, markebletharket orientated research. However, in Tamganbst

of the studies on smallholder grain farmers sucmaize and rice value chain studies dealt withvéilee chain

as the whole and have limited information on snuddlar farmers’ market participation. This studyrtfere
becomes the first to use National Panel Survey [NB&a to analyze the smallholder rice farmers’
determinants/constraints for market participatiamd saadds more knowledge on smallholder farmers and
agricultural market systems in Tanzania.

3. Research Methodology

5.1 Study Area and Producer Selection

The study area and producer selection has beenlthm®el on the findings by Kadigi (2003) and Matchkist
Associates Limited (2010), that rice is the seconubt important crop in Tanzania after maize andtipesed
as a cash crop. Tanzanian rice productivity is lothian most neighbouring East African countries and of
the lowest in the world. Tanzania’s total rice protion is 899,000 Mt, from which a small part igpered to
neighbouring countries. Around 90% of the rice pattbn is by (subsistence) smallholders and pradnct
concentrates in Mbeya, Morogoro, Shinyanga, Mwaarzaé Tabora regions. Moreover, Mbeya and Morogoro
regions have good potential for rice productionthesy always receive good rain fall while Shinyangflayanza
and Tabora rely on rain fed rice production. Theketing of rice is highly fragmented with milleracibrokers
playing a central role in the trading process, thake the rice supply channels to be generally lasighe
produce changes many hands before reaching tHecnaumer.
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5.2 Data sources and Collection

This study used data compiled by FAO from the Tarmdational Panel Survey (NPS) conducted between
2010 -2011. To make the data fit the study and @walge across rice producing regions in Tanzanganaple

of 842 households from high rice producing regi(dbeya, Morogoro, Shinyanga, Mwanza and Tabora) in
Tanzania was extracted and the definition and caatipm of variables relating to household socioreroic
characteristics (head age, head gender, houseizelchead education, head marital, household depeedand
household consumption), rice produced, maize dalj cultivated, total livestock, nonfarm incomeiymmy
rural and region dummies. Physical quantities veereverted into standard units of measurement, asketary
variables were converted into local currency inemZania shillings (TZS).

5.3 Data analysis

5.3.1 Descriptive statistics

Descriptive analyses such as frequency distributidte, percentages, means and standard deviatéye, used
to describe distribution of respondents accordmghe socioeconomic characteristics, farm charisties and
productivity.

5.3.2  Econometric Model Specification

The study looked at factors influencing farmersiwoe or amount of sales level and the determinafts
farmer’s participation in the rice market. In piijpal, several market participation studies havdiagpghe OLS
model when all households participate in the mardetvever, practically not all households partitgyasome
households may not equally participate due to uhffe factors that may influence the individual faria
household. If the OLS regression is estimated eketu the non-participants from the analysis, a damp
selectivity bias is introduced into a model. Andentthe dependent and independent variables incindeddel
were tested for heteroskedasticity using IM-teshdicated a serious heteroskedasticity (Chi2=53&0d P-
value =0.000). Therefore, to deal with heteroskiciais and overcome the problem of sample seletstiias,
two econometric models were used because of the teemfer causality and test factors that are ifigant.
Weighted Lest Square (WLS) estimation was useceterthine factors that influence productivity, measiuin
quantity of maize produced. WLS was used becaws®tidinary Least Square (OLS) estimation was faiend
be heteroskedastic and thus re-estimation using WasSused as a remedy. Tobit model was used ¢ondigie
factors that influence market participation. Speation of these models is presented below.

5.3.2.1 Weighted Least Squares (WLS) Estimation procedure

This study used Weighted Least Squares (WLS) towatdor heteroskedasticity which yields greatdicefncy
than OLS. Since OLS estimator remains unbiasechénface of heteroskedasticity and the variancehef t
parameters are no longer B.L.U.E, though robustdstal errors can be used to ensure the inferemeesoca
affected. Therefore, WLS has been used to coroednéqualities in how the sample represents thmujadion
since groups being compared run across severalaiapustrata and ensure the comparison is faisibylar
corrections, so that the groups are compared orbdises of consistent samples, and take care ofatiye
weights attached to poorly-responding strata. Adicgr to Wooldridge (2009), WLS is an action of gssig
“different weights to different observations with abjective of giving less weight is given to obsgion with
higher error variance and this study used regiom agriable for weighting, unlike OLS which giveach
observation the same weight because it assumeththatl partitions of a population error varianigdédentical,
which is not the case in this study. There on otdeecognize some observations as ‘better’ oorgjer’ than
others, WLS which is the case in this study minartize sum of squared residuals, where each squesigiials
is weighted by 1/h (Wooldridge,2009) as outlinedhia following equations;

yi = l&(i + gi (1)

The OLS regression solution seeks to minimize the of the squared residuals, i.e.

n

Yle) 2)(

i=1

minQ=iZ:l:(yi - B )
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Implicit in the basic OLS solution is that the obsgions are treated as equally important, beinvgmiequal
weights. Weighted Least Squares, however, attributeightsw; to specific observations that determine how
much each observation influences the final paranestiémates:

minQ =3 w(y, - B4 ©)

It follows that WLS estimators are functions of tweightsw;. Although WLS can be used in situations where
observations are attributed different levels of portance’, it is most often used for dealing with
heteroskedasticity. Since the data used in thidyshave been drawn from the large survey colledteth
different regions, the data are weighted based egions and in the context of this study, the weight
corresponds to the quantity of rice sold by theviddial household, measured in terms of kilograiierefore,
factors influencing farmers’ volume or amount ofesawere analyzed using Weighted Least Squares JWLS
model, where the volume of sales of the marketigpants made up the dependent variable as shown in
equation below;

Y=6,+BX +4 (4)

Y is the variable representing volume of rice sofd;is a vector of farmers’ characteristics (indeperide
variables) relevant in explaining the level or vokiof sales are as specified bellow;

X1 = Age of the farmer (in years)

X, = Sex of the Household Head

X3= Household Size (in numbers)

X4 = Level of Education (in years)

Xs= Marital Status (married =1, otherwise =0)
(Male =1, Female =0)

X¢= House hold dependence ratio

X7 = House hold consumption

Xg= Quantity of Maize produced (in kg)

Xg = Ownership of livestock in (in numbers)
Xi10 = Total arable land cultivated (in ha)

X1:= Annual non - farm income (remittance and wageé4%)
5.3.2.2 Tobit Model Estimation procedure

Is applicable when all households participate @ itiarket but in reality not all households paratgor at the
same level in the markets, because some housemmalgsot prefer to participate in a particular markiue to
different factors facing the household at thatipalar time. Therefore, when the OLS regressioassmated
excluding the nonparticipants from the analysisample selectivity bias arises into the model dlgroblem
can be overcome by following a two-stage procedasesuggested by Heckman (1979) and Tobin (1958)
procedures as quoted by Adenegaml.,2012. These two-stage procedures have been wiikdyssed by and
applied in many studies such as Makhura, 2001, dodnDawit, 2007, Sebatta €t al.2012, Shephard %t al
2011 and Ehui St al.2009, Adenegast al.2012 and Ohept al 2014. Both Heckit and Tobit procedures are
used to address this concern. Though, the Heckitgalure is a consistent but not an efficient way fo
controlling selectivity bias, while Tobit proceduseefficient and consistent. However, if a Hedpecification
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is run using Maximum likelihood Estimation (MLE)qmedure without lambda, it gives results that denfical
to Tobit-MLE selection models with iterations canasted to one. The Tobit procedure results areMh& or
maximum likelihood estimates, as well as the maaigaifects. The marginal effects indicate the aniairthe
sales resulting from a unit change in the explayatariables and account for the probability of theel of
market participation. The marginal effects havedhme interpretation as the OLS coefficients, thatng OLS
coefficients are distorted. Data providing for metrparticipation tend to be censored at the loweit bf zero.
That is, the household may sell some of its produdgle another may not sell at all. If only proliap of
selling is to be analyzed, Probit or Logit modelsud be adequate techniques for addressing prdtyabil
questions. But, at the same time it is importankmow the factors that influence the level of sates.
Therefore, a hybrid model need arises that canragmmate the Logit or Probit and the OLS. The ral¢va
hybrid economic model is the Tobit model that uglesimum Likelihood Regression (MLE) estimation (Tiob
1958, Wooldridge, 2009). A Tobit econometric modilen applied in determining the factors affectingrket
participation undeceteris paribusan be as shown in equation 5 below:

Y = ,3(25';' BX + B, X, + 4

Y=0ify<O,

y=Y*if y>0.

Y* = Household rice sales Index

Bs= estimated parameter or coefficient

X; = the explanatory variables

;i = error term and is normally distributed with zenean and constant variance.

The dependent variabjeequals 0 if the latent variabje* is below a certain threshold, usually 0. If theuea of
the latent variable are positive, the dependenabbe is equal to the latent variable.

Y =B+ xBtpu  pulx~N(0,5?) ©)
ymax0,y) =y’ 7)

The latent variable/* in equation (6) satisfies the classical lineard@loassumptions; in particular, it has a
normal, homoskedasticity distribution with a lineawnditional mean while equation (3) indicates tte
observed variable, equals/* wheny* > 0, buty= 0 wheny*<0.

Sincey* is normally distributedy has a continuous distribution over strictly postivalues. In particular, the
density ofy givenx is the same as the densityyfgiven x for positive values. Moreover,

P(y=0/x)= P(y* <0/ x) = P(u < -xB) (8)
P(ul o< -xB13)=d(-xB13)=1-d(xB/J) ©)

Sincepu /o has a standard normal distribution and is independf x; the intercept is absorbed intofor
notational simplicity (Wooldridge, 2009 and Cameesrd Pravin,2005,). The maximum likelihood estirmdte

B andc are obtained by maximizing the log-likelihood whics easily executed in STATA (Cameron and
Pravin, 2005). Hence, the full Tobit model for thtady is as specified in equation 10.

Y* :,B0+ﬁ1xl+,82x2 +,B3X3+ ................ +,kak + U, (10)

Where Y* is the latent variable (Proportion of riseld), and x is a vector of independent factongl jais the
error term. The dependent variable is the proponibrice sold out of the total produced througlkes#o output
formula while the explanatory variables are as iigeicbellow;

X1= Age of the farmer (in years)
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X, = Sex of the Household Head

X3= Household Size (in numbers)

X, = Level of Education (in years)

Xs= Marital Status (married =1, otherwise =0)

(Male =1, Female =0)

Xs= House hold dependence ratio

X7 = House hold consumption

Xg= Quantity of Maize produced (in kg)

Xo = Ownership of livestock in (in numbers)

Xi10 = Total arable land cultivated (in ha)

X1:= Annual non - farm income (remittance and wagéZs)
X1,= Area dummy Rural

X13 = Regional dummies (dummies for all the five regip

6 Results and Discussion

6.1 Demographic and Socio-economic Characteristic$olusehold

This section provides an overview of the houselmddio-demographic characteristics namely; gendge, a
educational background, marital status, number edpfe and dependence ratio of the sampled farmers’
household were analyzed and discussed in relatidheir influence on production and market partign.
These aspects pose an important element becausehuddi heads and their decisions are more likelpeto
influenced by household socio-demographic charatites since most of household activities are coated

and led by household heads (Jari, 2005).

6.1.1 Gender of Household heads

Gender of the household head is an important fabtr determines household capabilities in produactind
marketing. Results presented in Table 6-1 showis7A&a8 percent of the household heads were malke i
remaining 25 percent were female. With this higihcpetage of male headed households it may restat in
female headed households being limited to inforomaand market access since women are traditiomaity
mobile and tend to lose income control as farm pcbdnove from the farm to the market which agrierat
markets are normally located in rural urban ar€his signifies a typical Tanzanian farming systespezially in
the rural areas where men are predominantly headsn@ore advantaged as they are comparatively more
resource endowed. According to Sigeil, 2013, women in Sub Saharan Africa are disadvadtagearketing
because of unequal distribution of resources a$ agetultural barriers. Moreover, though womentdbuate
significantly to all food production, processingydamarketing activities and are key participantalinstaple
value chains, forming about 75 percent of the adftice labour force yet they have limited partidipa in
decision making and benefit little from the dowrsaim portion of value chain activities due to ergtgender
inequality in access to productive resources (paerly land, water resources and agricultural fepguch as
improved seed and fertilizer) and to training aeddership opportunities. Hence, gender inequalitieis the
growth potential of Tanzania (Feed the Future, 2011
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Table 6-1: Household Head Gender

Gender Frequency Percent

Male 638 76.8

Female 204 26.2

Total 842 100.0

Source; Analysis from NPS, 2010 -2011

6.1.2 Age of Household Heads

Results in Table 6-2 indicates that about 67.9 gadrof the farmers are between 36 and above 5% yedth
26.4 percent been above 55 age group. Moreovarltses Table 6-3 indicates that, the farmers’ agegye
between 18 and 95 years while the mean age is 4& yeith the standard deviation of 16, implyingtttize
average age of the majority of household headlsarstudy regions shows that they were still youmdjia their
productive age and this could positively influerm@ductivity and consequently high volume of sadesl
hence, market participatioreteris paribus This is due to the fact that, the age of a farimes influence on
farming experience and ownership of factors of pobidn such as land and implements, these factave h
influence on production and productivity of agttaal crops. Since larger land ownership will leadarger
area cultivated while ownership of implements sastmachines aor oxen enhance labor productivitgréfbore,
it leads to more crop harvest surplus and resultogncreases volume of sales and market participat
Moreover, based on report by Randela et al. (208gr farmers view farming as a way of life ratkiean as a
business and have a strong emotional or almostdial connection with farming, land and little mw contact
with the outside world. Moreover, Chalwe (2011)cqamted by Sigei at el.,(2013), found that youngeopie
participated more in the market because they ane mazeptive to new ideas and are less risk avhesethe
older people. Therefore, the head of the househgkl becomes an important factor in the behaviothef
farmers towards production and market participation

Table 6-2: Household head age groups

Age group Frequency Percent
18-25 57 6.8
26 - 35 213 26.3
36 - 45 193 22.9
46 - 55 157 18.7
Above 55 222 26.4
Total 842 100.0

Source: Analysis from NPS, 2010 -2011
6.1.3 Education Levels of Household Heads

In order to get the distribution of education leattained by a household head in his/ her life, Bducation
level of the household head was grouped and araliyete five groups, namely; informal, primary, sadary,
college and university level. As Table 6-4 indicatabout 66.2 percent of all the heads of houssholdhe
study area have attained primary education whichgarded to be a basic education in Tanzania. fahiser’s
level of literacy and the percentage of farmersif@informal education among farmers in the studbaa is an
indication that agriculture has not attracted hyghdlucated Tanzanians. The farmer’s level of edutas very
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important in the agriculture productivity and margarticipation as it enhance farmers access tonimition and
agricultural technology adoption, such as accesnddket information and proper use of inputs artilieer

application leads to higher surplus of crop produes a result more crops will be sold and henceeased
household market participation.

Table 6-3: Variables descriptive results

Variable Observation (N) Mean Std. Dev. Min Max
Head age 842 46.61639 16.92017 18 95
Head gender 842 0.24228 0.4287177 0 1
Household size 842 6.954869 6.114342 1 55
Head education 841 12.9025 8.35635 0 45
Head marital 835 2.91976 2.047875 1 7
Household dependence 842 0.502375 0.5479345 -1 1
Household consumption 821 2879921 2365276 124394 7000
Rice sold 842 117.6615 589.8051 0 11500
Rice produced 842 252.1401 1011.106 0 14400
Rice yield 842 139.5 966.2231 40 4107
Maize sold 842 118.7399 516.2916 0 7200
Land cultivated 842 2.140143 6.997676 0 65
Total livestock 842 13.09026 26.34427 0 207
Nonfarm income 842 98339.12 271459.8 0 5160000

Source: Analysis from NPS, 2010 -2011

According to Nyunza and Mwakaje (2012), smallholtlemers with such a very low level of educatiomldo
prevents them from getting opportunities other tfeam such as formal employment, running businéésient
and ability to bargain on the selling prices. Hoagigher education remains very important asighigkely to
lead to better negotiation skills and better angrapriate use available information. Moreover, leducation
level can also lower farmers’ effort towards forgigroups to improve productivity and marketing stowe and
hence become vulnerable to bargaining power on gricgs and power to purchase inputs.

Table 6-4: Household head’s education level

Education level Frequency Percent
Informal 216 26.68
Primary 540 66.21
secondary 72 8.56
College 9 1.07
University 4 0.48
Total 841 100

Source: Analysis from NPS, 2010 -2011
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6.1.4 Household heads’ Marital Status

The results in Table 6-5 shows that 48.0 percetti@household heads are married legally and 2&@ept are
cohabiting or live together as husband and wiféatit legal marriage. This implies that high percagheads
of households are married, whether legally or #lgg Marital status has being found to influenaxcial

organization and economic activities such as aljtieiand resource management within a househodri®a
and Mwakaje, 2012).

Table 6-5: Household head's marital status

Marital Frequency Percent
Married 401 48.0
Cohabitating 206 26.7
Separated 73 8.7
Divorced 11 1.3
Single 33 6.0
Widow 111 13.3
Total 835 100.0

Source: Analysis from NPS, 2010 -2011
6.1.5 Household Size

The results in Table 6-6 shows that 56.4 percétiterespondents have their household size rargitgeen
1-5 members with an average of 6.9 members andiatdrdeviation of 6.1 as shown on Table 6-3. T&is i
slightly higher than the national average of 6.8spes as per Tanzania 2012 population and housingus
(NBS and OCGS, 2013). This growing large housel@d could be responsible for the small and frageten
farm size and high consumption of produced foogsras larger household with more dependants larky lio
have a lower level of commercialization as confidiyy Awotide at el.,(2013) that propensity to papiate in
the market economy declines with number of househm@mbers.

Table 6-6: Household size

Size groups Frequency Percent
1-3 224 26.6
4-5 234 27.8
6-8 225 26.7
9-10 60 7.1
Above 11 99 11.8
Total 842 100.0

Source: Analysis from NPS, 2010 -2011
6.1.6 Household dependence ratio

Household dependence ratio refers to the ratidhvefeconomically dependent part of the populatioth®
productive part; arbitrarily defined as the ratibtbe elderly (ages 65 and older) plus the youngdér
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age 15) to the population in the working ages (ab@$4). Results in Table 6-7 shows that, 52.7% of
households in the study regions have one (1) depw ration followed by zero (0) dependency ratio
which is 46.8%.Rios et al (2009) argued that, the demographic omitipn of the household or family matters
in that labor of children and the elderly may bssl@roductive than members in the 16-50 age ranges
imply that more adults in the household offer more availablmify labor for farming activities and hence
increased labor force for crop production. Moregwehigh dependence ratio in farming communitieplies
limited labour force for agricultural production.

Table 6-7: Household dependence ratio

Dependence ratio Frequency Percent
-1 21 25

0 377 46.8

1 444 52.7
Total 842 100.0

Source: Analysis from NPS, 2010 -2011
6.2 Factors Influencing Smallholder Rice Farmers’ Volune of Sales

Factors influencing the quantity of rice sold westimated using the Weighted Least-Squares (WLSjeino
quantity of rice sold in kg by individual househalés used as the dependent variable in the WLS Invatte
farm and household specific factors were used dspi@ndent variables. The results of the WLS model a
presented in Table 6-9. Results show that the Whz8yais indicated a significant overall fit and icated that
only one (1) variable was insignificantly differefnom zero out of the 11 independent variables. Ufothe
coefficient for age of household head was posiitweasn’t significant even at p < 0.05, implyirttat age of the
household head do not directly affect the volumealés. Other variables indicated significant ¢ffeplying
that an increase in any of these variables wiltl leman increase or decrease in the volume ofsidé by a
household in the study area. The positive coeffictsn gender, given the category for gender dumamable is
female-headed households, suggests that femaletéadiseholds are more likely to sell more ricdine with
the prior expectation, education level of houselwdd is has a positive influence on quantity o€ sold but
not statistically significant too. Again in line thithe prior expectation, household size statilijicgignificant
negatively affects quantity of rice sold. On contrto the expectation household consumption andhtifyaof
maize sold positively and statistically significaffects household rice sales. This can be expldiyethe fact
that most of the households use maize as a madedsimod so they may keep maize and sale morefoice
addressing immediate household cash needs for ottmsumable such as clothes, drugs, shelter materia
the like. The head of household’s marital statgsificantly exhibit a negative effect on sales agexted since
married household heads always will focus on hooisefood security so they may shy away from sellihg
food produced from subsistence farming. Moreoueg, results suggests that the size of land culiivatethe
household have a positive significant effect ore rgales, implying that any increase of the size lahd
cultivated leads to an increase of rice producetifence positively affects the volume of rice saldhe study
regions. The results also indicates that numbdivestock owned and amount of non-farm income edimea
household are statistically significant and exhii@pative effect to the quantity of rice sales.sThmay imply
smallholder rice farmers who own livestock and haeeess to non-farm income have diversified souofes
income and hence may not depend on selling foodsceuch as rice and maize for immediate cash needs
especially during harvest season when crop prieetow in the rural areas.
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Table 6-9: VWLS results for factors influencing smdlholder rice farmers’ volume of sales

Dependent Variables Coefficient Std. Err. P-Value 5% Conf. Interval
Head age 0.03222 0.02473 0.193 -0.01626 6980
Head gender 20.98023 1.20015 0.000** 18.62798 2333
Household size -1.32450 0.13193 0.000** -1.58307 .06%94
Head education 0.76900 0.05380 0.000** 0.66375 4587
Head marital -7.05297 0.25200 0.000** -7.54749 564b

Household dependence

1.92000 0.68400 0.005** 0.57600 3.25502
Household consumption

0.00001 0.00000 0.000** 0.00001 0.00001
Maize sold 0.51713 0.00052 0.000** 0.51611 0.51815
Land cultivated 0.01126 0.00060 0.000** 0.01008 1048
Total livestock -3.88440 0.11623 0.000** -6.11220 3.65660
Nonfarm income -0.29359 0.01667 0.000** -0.32627  .26092
Cons 0.00002 0.00000 0.106 -0.00000 0.00000

Number of Observations 814

Goodness-of-fit 1.2e+06
Prob > chi2 0.000
Model chi2(11) 92871.33
Prob > chi2 0.000

Note: ** Represents significance of coefficients at 5% and 1% levels
6.3 Determinants of market participation for the smalholder farmer

Market participation was estimated using the Tobitdel by analysing the determinants of householdcketa
participation. In the Tobit model, the proportiohtotal rice sold(total value of rice sold over total value of crop
sold) by individual household was used as the ddgnvariable. Based on the results in Table 641®]og
likelihood is -362.751 and 814 observations indhéa set were used in the analysis while 28 ob8enshave
not been included as were treated as variablesmighing values and with the model likelihood rafie-square
is 6.76 with a p-value of 0.000, meaning that tiverall model is significant and thus fits well tidata.
Furthermore, results of the Tobit model presentedable 6-10 shows the marginal effects of eachalbe.
Based on these results, household consumptionaitedica positive significant relationship (p<0.1This
implies that a unit increase in household conswnptill lead to an increase in smallholder marlatigipation
by a margin of 0.001 %. This can be explained leyf#tct that household consumption does not onlydecrice
and rice is sometime used as a cash crop and maikept as a staple food. A total size of landivaikéd has a
positive significant influences (p<0.01) to housddhmarket participation, implying that an incredsehe size
of cultivated land increases household market gipdiion in rice markets by a margin of 3.32%. Tikidine
with Jagwe et al., (2010) who found that largerdlaives increase the probability of market parétign for
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sellers since land is a critical production assetifg a direct bearing on production of a marketahirplus,
ceteris paribus This implies that households with access to lasige of land are likely to increase crop
production and hence more rice surplus that leadiégh volume of rice sales by so doing the houkehwrket
participation is increased.

The results also indicates that, a positive andhifsignt relationship (p<0.05) exists between marke
participation and the number of livestock ownedtly household which is in line with the prior hyppesized
expectation of this study, implying that, a unitriease in number of livestock owned by the housE=hulill
result into increased proportion of rice offered $ale by 0.544 % and hence increased market ipatiion.
This mean that livestock can be used as cultivagiqgipment such as oxen and that that householdtinas
cultivating equipment will produce more and areelijkto offer more for the market than those without
(Adenegan et al, 2012). The results also indictiat there is a positive and significant relatfops(p<0.01)
between market participation and Dummy for ruraaar contrary to the prior hypothesized expectatiothis
study. This relationship implies that, a unit irase in number of rural households will result iimoreased
proportion of rice offered for sale by 101% and desincreased market participation. This is likedybie the
result of agriculture being a most important ruwwaetupation and an employer of many rural dwellarsnany
developing countries such as Tanzania as repoytad\eral studies that agricultural sector emptyer 80 per
cent of the rural population in most rural agraf@onomy (Joanne,2014 and Daniel and Helieh, 2006).

As an alternative source of income for the houshwdn farm income indicated a negative signifiqgst0.10)
weak relationship. This imply that, farmers with adtditional source of income may not be willingstde their
rice for immediate cash need since they have alemative especially when the crop prices atkletw in the
local markets. Moreover, the results indicate toaignificant negative relationship exists betwé®n market
participation and dummy region for Mbeya regionq@0) and Tabora region (p<0.05) and this is iroed@nce
with the priorhypothesized signThat is, an increase in number of smallholdee farmers from Mbeya and
Tabora regions will reduce the proportion of ridkeed for sale and hence reduce the possibilithafsehold
to participate in market by a margin of about 0.1&86 58.5% respectively. This may imply that snatr
rice farmers in Mbeya and Tabora regions face aliffiin overcoming transaction costs due to the fhat
though Mbeya region has access to good roads ¢imaect to major cities but it is situated very flam these
rice consuming cities while Tabora region’s transpofrastructures are not well developed and Taherfar
from main cities (Mwanza, Arusha and Dar —es sajaghere rice (rice) is highly consumed.

The situation of poor road conditions and distaftoen markets leads to higher transportation costsrop
outputs market, thereby increase in transactiotscaffecting market participation for Tabora riceagucers
because the higher the transportation cost, the mifficult and costly it would be to get the preguto the
market thereby reducing the quantity taken to ttaket by the farmers as the results indicate. Theselts
concur with Mukundi et al, (2013) and Martey et(@0Q12) that increased distance to the marketlawer the
level of market participation as a result of in@@an marketing costs, and output market is nog anflunction
of the proximity to the terminal market but alse #xisting road infrastructure that link major puotion areas
with the major consumption sites. Moreover, varigtiglies argued that, higher transportation castedrket,
increases transaction costs, thereby affecting ebgudrticipation: that is, the higher the transatioh cost, the
more difficult and costly it would be to get theoduce to the market thereby reducing the quardken to the
market by the farmers (Adenegan et al, 2012). Thezethe results suggest that interventions inroved rice
production techniques and improved roads in rurahsthat link production areas to the main roageaally
in Tabora region could lead to enhanced smallhaiderproducer’s market participation.
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Table 4 — 10: Tobit Analysis Results for Determinats of smallholder rice farmers’ market participation

Dependent Variables Coefficient Std. Err. P- Value Marginal effects
Head age 0.00223 0.00550 0.685 0.00223
Head gender -0.39797 0.27751 0.152 -0.39797*
Household size -0.01050 0.02171 0.629 -0.01050
Head education 0.00332 0.01114 0.766 0.00332
Head marital -0.01505 0.05313 0.777 -0.01505
Household dependence 0.13667 0.15180 0.368 0.13667
Household consumption 0.00001 0.00000 0.095*** 0.00001
Maize sold -0.00033 0.00022 0.151 -0.00032
Land cultivated 0.03317 0.01161 0.004* 0.03317
Total livestock 0.00544 0.00275 0.048** 0.00544
Nonfarm income -0.00009 0.00005 0.075*** -0.0000
Dummy Rural 1.01045 0.28231 0.000* 1.01045*
Dummy Morogoro 0.26066 0.26647 0.328 0.26066*
Dummy Mbeya -0.01674 0.26361 0.095*** -0.01674*
Dummy Tabora -0.58519 0.27902 0.036** -0.58519*
Dummy Shinyanga 0.26575 0.22711 0.242 0.26575*
Cons -2.71209 0.47728 0.000 -
Sigma 1.39732 0.05456

Number of observations = 814

F( 19, 798) =  6.76

Prob > F = 0.000

Pseudo R2 = 0.081

Log pseudo likelihood = -362.751

Note: *, ** and *** Represents significance of céiefents at 1%, 5% and 10 % levels respectively

Marginal effects with (*) is for discrete changedafmmy variable from 0 to 1
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7 Conclusion and Recommendations

The study found that small holder rice farmers’eleaf sales and market participation are constchiog a
number of factors; such as socio-economic, teclyidb and institutional factors, these may incliole level

of education which may lead to inadequate accesextension services, low use of improved seed and
application fertilizer which leads to small markad&asurplus, poor infrastructure (rural roadsgation schemes
and market). Therefore, the study findings suggapbrtant policy implications on variables that &mend to
have significant effect on volume of sales ané mearket participation need a close policy follogvso that
rice sales and market participation is enhanceds Tan be achieved through institutional suppontl an
agricultural technological innovation support. Tdentral government and local government should teprand
enhance the ongoing investments in public facflitisuch as improved roads, irrigation schemes,
telecommunications and input and output marketggdatlowever, emphasizes on construction of infuaire
alone such as construction of roads may not autoafigtresult into improved smallholder farmers iagthural
production and productivity. Hence it should go d¢han hand with the enhancement of agricultural atgp
investing in improved and appropriate productiochteques such as small scale irrigation schendeirgut
uses (improved seeds and fertilizer applicatioh)s ts likely to have a more consistent impact athb
productivity and market participation. Moreover, interventions inpmoved rice production techniques and
improved roads in rural areas that link productioe@as to the main roads especially in Tabora regpoifd lead
to enhanced smallholder rice producer’'s marketigpation, therefore, this region need to be giwpecial
consideration. By improving suggest smallholdee fiarmers’ participation in markets they capabititymore
from subsistence farming into commercial farmindl We enhanced and hence their income from agricailt
will be increased and rural poverty will alleviatdtlis the believe of the researchers that, wtienabove
recommendations are carefully considered and impihéed, among other strategies, Tanzania’s ric@sacd
other food crops production, productivity and méarig will be improved, hence, the livelihood of theal poor
who mostly depend on agriculture will improved.
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