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Abstract

The aim of the study was to examine the determgmahhousehold food security in agricultural regiavhich
receive normal to above normal annual rainfall gdifurehwa District as a case study. A logistic esgion
procedure was employed on household socio-econoroas-sectional data collected in 2010 (November an
December). Of the ten variables fitted in the mpdelusehold size, farmland size, farmland qualtymatic
adaptation and livestock ownership were found taigaificant. Marginal effects showed that housdhdhat
practised conservation agriculture, had good qudditd and those owning bigger farmland and livelsteere
more likely to be food secure than their countagafdowever, bigger households were likely to beerfood
insecure than smaller ones. The results confirmsigeificance of both agro-climatic and socio-eaoim
factors in determining household food security usatThese results have important policy implicagion
Improving access to higher quality farmland throggime redistributive land reforms; introductionliséstock
restocking programmes at the household level, aedwaging the adoption of farming methods thab dhe
effects of climate change, can indeed improve tloel security status of households.

Keywords. householdfood security, logistic regression, Murehwa Digtric

1. Introduction and Background

Since the turn of the millennium, Zimbabwe hasef@ito meet its annual cereal requirements. Domestieal
output for human and animal consumption has pergigt been either declining or fluctuating belowguied
levels of about 2.2 million tonnes and 400 000n&m for maize and wheat respectively (Ministry of
Agriculture, Mechanisation and Irrigation Developme2007). This has resulted in increasing levél$ood
insecurity at both the national and household Evdhe country has been forced to augment domestic
production with government and commercial impogsaell as food aid from international donors teststhe
impact since the strategic grain reserve was ngdooperational. The fall in production has bedrbatted to

the fast-track land reform programme, input shasadue to unfavourable macroeconomic conditions and
adverse weather conditions, among others. The prailthallenges have resulted in almost all agnicalt
regions being adversely affected such that foodaasty has become a nationwide challenge. Thit st&
affairs is threatening the achievement of the Mitiem Development Goal of eradicating extreme pigvand
hunger by half by 2015.

The subject of food insecurity has attracted atenthe world over, given its direct link to malnition which
leads to poor physical and mental health. Accordingollins (2005), food insecurity is linked toude and
chronic physical and mental health conditions saghigher levels of stress, anxiety, irritabil#pcial isolation,
heightened emotional responsiveness, eating disyrdepression as well as impaired cognitive aslitThis is
harmful to human capital formation as it can ultieha result in low labour productivity. The undedility of
food insecurity due to its negative effect on tiwvellhoods and economy has prompted governmentstamit
themselves to achieving food security through fself-sufficiency given the unreliability of imports

Agriculture is the major source of livelihood féret majority of rural Zimbabweans. Several fact@genworked
against the growth of this sector resulting in lagricultural productivity and hence food insecuriBenerally,
food security in Zimbabwe is synonymous with mageailability. A fall in maize production which is
accompanied by inadequate imports means food inge@u the country. Maize output went down fronp@ak

of more than 2.5 million metric tonnes in 1980 tonillion metric tonnes in 2007. While commerciatrfeers
dominated maize production before independence 9801 from 1983 onwards, communal farmers have
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contributed more to total national output (Ministiff Agriculture, Mechanisation and Irrigation Despment,
2007).

Over the past decade, the frequency of adversehereabnditions has been increasing in Zimbabwe.|&Vhi
between 1980 and 2000 the country experienced tardymajor droughts (1982 and 1992); since 2000ethe
were droughts in 2002, 2005 and 2007, and a numwberid season dry spells and floods which led twpcr
failures in many parts of the country (ZIMVAC, 2Q08his led some farmers to adopt conservationcatitire
(CA), an approach which promotes soil conservationproves soil water/moisture holding capacity, and
enhances soil nutrients. According to Zvobgo (201 number of farmers practicing conservatiomfag in
Murehwa District (Ward 4), had increased from 62@®4 to 1 000 in the 2009 farming season. Fumibes,
Zimbabwe experienced a severe economic crisis theerperiod 1997 to 2008 which was characterized by
hyper-inflation; foreign currency, fuel and powdogages; massive unemployment; negative econoroigth
and an unfavourable balance of payment positiomo/gput companies faced operational challengediregto
input shortages which adversely affected agricaltproduction. Most food items and inputs werentya
found on the parallel market where they were soldxarbitant local prices and in many instancefoneign
currency due to hyperinflation. This compromisedd@vailability and affordability leading to foodaidequacy.

In an effort to ensure food security, the Governh@nzimbabwe implemented the Fast-Track Land Rafor
Programme (FTLRP) in 2000 meant to facilitate asdesproductive agricultural land. Magaramombe 00
asserts that land reform is one of the key instntmfor addressing rural poverty and food inseguhitoreover,
various agricultural input and credit schemes sashthe Government Input Scheme (GIS), Operation
Maguta/lnala, Champion Farmer Programme, the Agricultural Suppod Productivity Enhancement Facility
(ASPEF), Farm Mechanisation Programme, the SADQ@tlfacility, alongside other donor and NGO initias
were put in place to allay the input challengesesehhad varying degrees of success in terms oéssidg the
food insecurity challenges.

The harsh economic conditions also led to peoptgmging in various livelihood activities like casuabour,
informal trading and gold panning, among othersitd@atrade became the order of the day with mamglru
households forced to exchange their livestock farze at unfavourable terms of trade. This led toassive
depletion of livestock which compromised draughivpoavailability.

While most studies have been carried out in arigiores of the country where food insecurity is more
pronounced, this study focuses on Murehwa Distiittarea which receives normal to above normal dnnua
rainfall. We argue that food insecurity is not oxlgtermined by agro-climatic conditions, but soeg@nomic
factors may also come into play. As such, pockéfead insecure households may be found in areashadre
generally considered to be food secure at an agtgddevel. The study proceeds as follows: SeQ@itwoks at

the literature review. The methodology is presemte8ection 3 while Section 4 focuses on the egionaand
interpretation of the results. The final sectiomegi the summary and policy recommendations.

2. Literature Review

Ellis (1993) highlighted the four farm householdoeemic theories that seek to explain peasant ecimnom
behaviour. There is the Profit Maximization Thearyich treats the household as a farm firm, opegatirfully
formed and competitive input and output marketdlityis taken to be solely a function of incomaus utility
maximization coincides with profit maximization. &tigher the market prices, the more the inputsintot
production. The profitability of farming activitidhus determines utility maximisation and hencedfeecurity.

On the other hand, the Risk Aversion Theory progisuthat utility maximization involves a trade-offtiveen
higher income and greater security. Uncertaintyohiced into the utility function may mean lowepun use
than is suggested by the Profit Maximization Thesoyas to avoid losses which could be incurred tdue
phenomena like droughts. Households then empldy mianagement strategies such as climatic adaptation
methods and multi-cropping to ensure livelihood#ity and food security.

The Drudgery Aversion Theory assumes that no lalnearket exists for farm households such that tiedy r
entirely on family labour. Household size thus beee the major determinant of production and consiamp
and thus utility levels. Bigger households, witbrelabour supply, are more likely to be food secur

Contrary to the Drudgery Aversion Theory, the Fatausehold Theories assert that a labour marketsesigh
that farm output may not be the only source of meo Different household members can confront difie
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market wages and the farm-gate and retail prices diféer, meaning that the sale and purchase ofl foave
different relative price implications for househaldcisions. This therefore implies that the genecainomic
status can also affect the food security of houskshas it tends to affect the prices of commoditied the
labour market wage.

Several studies have been carried out on the detmnts of food security in many different contexts
(urban/rural) and levels (regional, national, 1dcasing different variables and methodologies. Satuelies
focussed on household characteristics such asasidestructure; gender, educational attainment ayed cd
household head; and household preferences and t@stthe main drivers of food insecurity (Kidan80%,
Kabbani, 2005 and Iram and Butt, 2004). Howeveherst looked at economic factors such as income and
expenditure (consumption) patterns; food and inmites (Makombest al, 2010, Onianwa and Wheellock,
2006). Access to markets, land, and water; prodncéind marketing infrastructure and also availgbitif
services such as extension have been identifideéygo food security (Misselhorn, 2004 and Makonebal,
2010). Bahiigwa (1999) singled out inadequate edlinpests and diseases, and excess rainfall ahrde main
causes of household food insecurity. Issues of End and productivity, fertilizer application, ognship of
cattle (draught power) and production of grainsehalso come out as key in other studies (Khan ahd2G09;
Sikwella, 2008; Kidane, 2005; and Bahiigwa, 1999).

The above review makes it clear that both socigienuc and climatic factors seem to have an impacthe
food security status of households. However, thmidance of one over the other is chiefly determibgdrea
specific aspects.

3. Data and M ethodology

3.1 Sampling and Data Collection

The study utilised cross-sectional data based sumneey carried out in Murehwa District in MashomalaEast
between November and December 2010. Murehwa Di$igi 75 kilometers northeast of the capital, Heurat
an altitude of almost 1400m above sea level. taitegorized under agro-climatic Natural Regionandl 111,
receiving 650mm to 1000mm of rainfall annually. Tdistrict has thirty wards, of which two are urban.
However, the study concentrated on the rural wawtiere agricultural activities are the main sourde o
livelihoods. The two-stage cluster sampling proceduas used to draw out three wards from the tweigt.
Proportional random samples of households were mfaam each ward based on the number of houselaslds
reported in the 2002 Zimbabwean census figuremdJtie rule of thumb by Roscoe (1975), a sample sfz
150 farmers was settled for. A self administeredstjonnaire was used to collect the data.

3.2 Estimation Procedure

The study employed the Logit Model to estimate likelihood of a household being food-secure copditi
upon a given set of explanatory variables. The ok the following form:

foodse¢ = B, + B X + 4 (1)
Where:
food seg = food security status of household
B,= constant term
,3, = vector of parameters to be estimated
X, = vector of the factors determining food secusitgtus of household
M, = error term which is assumed to be normally itisted

Food security status is the dependent variablengaki value of one if a household is food-secure zerd
otherwise. The stock of food available in the hdwde is converted into calories using the Inteva Food
Security Policy Research Institute (IFPRI), (206&hversion. The figure is then compared againssthedard
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requirements of 2,100 calories per person per BAY( 1998). Kidanest al. (2005) also used the same method
to determine household food security status.

The explanatory variables are; household head ggajer of household head, education of househad,he
employment status of household head, household kvestock ownership, farmland size, farmland @gyal
technology use and climatic adaptation.

Age of the household head is taken as an indiaat@xperience in agricultural production. Older pleoare
therefore more likely to have more farming expeseand hence more output resulting in their familiaving a
lower probability of being food insecure (Uzma atdhammad, 1995; Romer, 1986; Hadtel., 2005).

Gender of household head is a dummy variable takimglue of one (1) for a male headed householdzanal
(0) otherwise. According to FAO (1999), lack of ass to resources like land, inputs and supporicgsrimit
the capacity of women to contribute significantytheir families’ food basket as compared to maleshis
regard, male headed households are expected tofeefood secure than female headed ones.

Education is a continuous variable that captures rthmber of years spend in school. According toafilaj
(2003), educational attainment by household heatissthem to quickly adopt new technology and ustded
farming instructions. It is therefore expected thatiseholds whose heads spent more years in sal®ohore
likely to be food secure than their counterparth witle or no education.

Employment is a variable which takes a value of (¥jeif the household head is formally employecbther
sectors of the economy and zero (0) otherwise f&@ffr or non-farm employment helps farmers to digr@nd
stabilize their incomes, while providing capital iavestment in technology and acquisition of cstiinputs
(Jayneet al., 1994). Being employed is therefore expected tluce the likelihood of a household being food
insecure.

Household size is measured by the number of perosnsg at the same address having meals prepared
together and with common housekeeping” (FiegehehlLamsley, 1976: 508-509). Conflicting literaturasts

on the relationship between household size and etmld food security. While Solow (1957) assertst tha
production increases with labour supply implyingtthigger households produce more; Lewis (1954) &ed
and Ranis (1961) are of the view that there is lsgrfabour in developing countries hence the maigin
productivity of labour is zero thus making a smalusehold better-off than a bigger one. Nevertlselpmost
studies (Kabbani, 2005 and Sikwella 2008) have dolarger household sizes impacting negatively on
household food security status. The same reswdtexgrected in this study.

Livestock ownership is a continuous variable tlggitares the number of cattle owned by a househaldstock
are vital for food security as a source of food dtrend milk) and also as providers of manure aadgtit power
in production (Ndlovu, 1989). In times of droughuseholds either sell livestock or exchange foeals,
hence they act as an investment for future consompitouseholds with more livestock are thus likdybe
more food secure than those with less or none.

Farmland size (measured in hectares) captures iflee of the land available to the household for food
production. Land can be leased in return for foodhoney thereby increasing the household finameisburces
thus enhancing access to food. Therefore, housglvalth more land are likely to be more food sedian
those with less.

Farmland quality is a variable that captures th#lifg of the land taking the value of one (1)gbod or zero (0)
otherwise. Households with fertile land are expaé¢tebe more food secure than their counterparts.

Fertilizer application is taken as a proxy for teslogy use by a farmer in this study, taking a gabfi one (1)
where a farmer applies fertilizer and zero (0) otlise.

The practise of conservation agriculture (CA) isduas a proxy for climatic adaptation as it is ggiractised by
some farmers as a way of reducing the effects aights (Zvobgo, 2009). The variable takes a vafuzne (1)
where CA is practised and zero (0) otherwise. Whiilalies like Sikwella (2008) used irrigation agraxy for
climatic adaptation in Lupane and Hwange; in Murah@A is more common hence we use conservation
farming. The practise of conservation farming ipexted to reduce the likelihood of a household dhéaod
insecure.
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The general-to-specific modelling technique wabsetil where insignificant variables were dropped by one
until all remaining variables were significant. Maral effects were also computed to determine trerame
partial effects of the independent variables onftioel security status of households. Marginal effagive the
quantitative effects of the determinants of foocusity status.

4, Results and Discussion

4.1 Descriptive Satistics

From a target of 150 questionnaires, 117 were ssfeky completed of which 84 were male and 33 were
female. Out of this sample, 51.3% were food seuwlniést the remainder was food insecure as showirable 1.

Food insecurity seemed to be more prevalent in mabkded households which were 72% of the sample as
shown in Table 2.

While only 33% of female-headed households werdl fotsecure, male-headed households had a higher
proportion of 55%. The sample statistics reveal 86 of the household heads were employed in cthetors

of the economy while the remaining 65% solely deleehon agriculture. Households dependent on aguieul
had a higher prevalence of food insecurity (53%ntthose employed outside agriculture (41%). W&o of
the households own good quality land, 37% of ttesefood insecure suggesting that other soil gualibne
does not guarantee food security. However, of tt¥é &vho have poor quality land, 75% are food-insectlihe
majority of the farmers, 74% applied fertilizerttweir crops showing a high adoption of technoldggwever,
there was not a significant difference in the prtipa of those who applied fertilizer and where desecure
(52%) and the food insecure (48%). The proportietween the food-secure and food-insecure was the far
non-users. Almost 70% of the farmers had adoptedo€Which 63% were food-secure. Of the non-adopters
75% were food-insecure.

According to the statistics shown in Table 3, thed-secure households have more land and livestaoke
older and less educated household heads but srhallexehold sizes. These features seem to be inndithe
literature save for education and age.

4.2 Restricted Logit Model Results
Using the general-to-specific approach; the vaeialsiex, age, employment, education and technolsgyagre
dropped. The results from the parsimonious modekhown in Table 4.

4.2.1 Diagnostic Tests

The Pearson’s correlation test showed that theeenweevidence of multicollinearity. The Reset Tresd a Chi-
squared statistic of 0.21 with p-value 0.6497 iatiy that the model was correctly specified. ThagL
likelihood was equivalent to -51.630229 showingt tiee model was appropriate for the study. Theifagmt
LR Chi-Square statistic of 58.8@ith six degrees of freedom means that at least anéhe regression
coefficients in the model was not equal to zero.

4.3 Marginal Effects Results
Marginal effects were computed to show the quantéaeffects that the significant variables havetioa food
security status among households under study agnsimoTable 5.

In line with expectations, household size, had gatiee and statistically significant effect on hehsld food

security at the 5% level. This means that biggarskbolds are more likely to be food insecure thaaller

ones. The marginal effects results review that eatthitional household member increases the prababfl a

household being food insecure by 7%. These reasméisconsistent with Kidanet al. (2005). This may be
explained by the fact that bigger households meare pressure on available food.

The relationship between farm size and househadd f&ecurity is positive and significant at the 58¢el as

shown in Table 5. An additional hectare owned hyasehold increases the probability of a househeldg
food secure by about 3%. More land also allows ébakls to practice soil conservation techniques tikop
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rotation which enhance yields. In addition thoselave more land are likely to rent it in exchafmemoney
or farm produce and this increases their chan&®iofy food secure.

Farmland quality was found to be significant andifpeely affecting food security at the 1% levehd& results
show that the likelihood of households with goodildgy land being food secure is 42% higher thart tifa
households with poor quality land.

Based on results in (Table 5), climatic adaptati@s significant at the 1% level and showed thatcti@nces of
households which practise conservation agriculbsiag food secure are 49% higher than their nontjsing
counterparts. Conservation agriculture mitigates ithpact of moisture stress due to erratic raipfatich
increases output and hence food security.

The livestock variable is positive and significanthe 5% level. Ownership of an additional beastdases the
likelihood a household being food secure by 3%sTddncurs with the results of Sikwela (2005) fagimilar
study in Lupane and Hwange Districts (dry regiomsyestock is critical for draught power, enablitigmely
land preparation as well as acting as a store afttvand source of food (meat and milk).

5. Conclusions and Policy Recommendations

The aim of this study was to find the determinasfthiousehold food insecurity in agricultural regowhich
receive normal to above normal annual rainfall gditurehwa District of Zimbabwe as a case study.s€ro
sectional data fitted to a logistic model was useih a household food security status being theatyi
dependent variable. The results showed that holsgetive, farmland size, farmland quality, avail@bpilof
draught power and climatic adaptation had a sigaifi impact on the food security status of houskhol
Household size was found to have a negative ralstip with food security while the other four vdnlies had a
positive impact on food security. Gender of houshw®ad, age of household head, education of holdeh
head, employment status of household head andizfertiapplication by the household were found to be
statistically insignificant in determining the fosdcurity status of households.

The results have several policy implications. Thepw that large households are more vulnerableodd f
insecurity indicating the need for policy makersptomote family planning since the notion that monédren
means more labour seems not to hold. There isr&éd to improve access to quality farmland throlagial
redistribution as it has a significant impact omdosecurity status. While a positive relationshipswiound
between farm size and food security status, adcegsality farmland may remove the need to giveearland
since productivity on a small piece of fertile lamay be higher than that on a bigger infertile lantting. The
Department of Agricultural Technical and Extensiervices (AGRITEX) and other organisations involwed
the promotion of CA should intensify their effontsorder to increase climate change adaptationu@hapower
remains critical for production hence governmend ather strategic partners like the Food and Adtical
Organisation should help farmers rebuild their bamdensure that households do not need to hine faxdand
preparation as this impacts negatively on timeinédternatively, the District Development Fund (BPcould
also be revitalised to provide tillage servicedaoners facing draught power challenges. All theferts will
improve the food security status of households.
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Table 1: Distribution of the sample by food security status

Food security status Frequency Per cent

Food secure 60 51

Food insecure 57 49

Total 117 100.00
Source: Survey data
Table 2: Household Characteristics based on discrete variables
Characteristics Food Insecure Food Secure Overall

Number (%) Number (%) Number (%)

Sex
Male 46 81 38 63 84 72
Female 11 19 22 37 33 28
Employment Status
Other sectors 17 30 24 40 41 35
Agriculture only 40 70 36 60 76 65
Farmland Quality
Good 30 53 51 85 81 69
Poor 27 47 9 15 36 31
Technology Use
Yes 41 72 45 75 86 74
No 16 28 15 25 31 26
Climate Adaptation
Yes 30 53 51 85 81 69
No 27 47 9 15 36 31

Source: Survey data

Table 3: Household Food Security Status based on continuous variables

Variable Food secure Food insecure
Average farm land size (ha) 8.88 4.68
Average household size 3.57 4.22
Average livestock 7.83 3.21
Average number of years spend in school (yrs) 8.98 9.65
Age of household head (yrs) 48.85 45.81

Source: Survey data
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Table 4: Restricted Logit Regression Results
Log likelihood= -51.630229 LR chi2 (5) =58.86
Pseudo R2 = 0.3631 Prob> chi2 = 0.0000
Variable Cosf. Std. Err z P>|z| [95% Conf. Interval]
hhsize -0.2992735** 0.1524584 -1.96 0.050 -0.5980866 -0.0004605
Isize 0.1067675** 0.0483695 2.21 0.027 0.0119649 0.20157
Iqua 1.814068*** 0.5753523 3.15 0.002 0.6863985 2.941738
adapt 2.146503*** 0.5364675 4.00 0.000 1.095046 3.19796
Istock 0.1042489** 0.0455752 2.29 0.022  0.0149231 0.1935747
_cons -2.456351*** 0.8821295 -2.78 0.005 -4.185293 -.727409

**% *x% means significant at 1% and 5% levels respectively
Table5: Marginal effects Results
Variable dy/dx Standard error z P>|z| Mean
hhsize -0.074453 0.0379 -1.96 0.050 3.88761
Isize 0.0265615 0.01197 2.22 0.026 6.83333
Iqua* 0.4210091 0.11355 3.71 0.000 0.692308
adapt* 0.4903894 0.10197 4.81 0.000 0.555556
Istock 0.0259349 0.01129 2.30 0.022 5.5812

(*) dy/dx isfor discrete change of dummy variable fromOto 1
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