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Abstract

The diversity of smallholder farms in space, resource endowment, production and consumption decisions are often
a hindrance to the design, targeting, implementation and scaling out of agricultural development projects. Under-
standing farm heterogeneity is crucial in targeting interventions that can potentially contribute to improved crop pro-
ductivity, food security and livelihood sustainability. The study sought to define and understand farm typology in
a resettlement smallholder food-cash crop production areain Zimbabwe. Data was collected from five focus group
discussions (FGDs), and 102 household interviews. Principal component analysis (PCA), multiple correspondence
analysis (MCA) and cluster analysis were used to analyse quantitative and qualitative data variables and aggregate
farms into clusters according to production means, socio-economics and demographics. The three identified farm
types were (i) resource-endowed, commercial oriented farms, (ii) medium resourced and (iii) resource constrained
farms practising subsistence and income oriented production. Labour was cited asamajor challenge, with high labour
cost relevant for type | farms, while household size has more bearing for type Il and 111 farms. Ownership of tillage
implements and operations varied from mechanised on resource endowed farms, to animal drawn on some medium
and resource constrained farms. The farms exhibited variable livelihood strategies and all clusters exhibited market
participation, albeit to varying extents. Thus strengthening of market linksisimperative. Use of multivariate methods
allowed for identification of the most discriminating variables for farm delineation and subsequent clustering of farms
forms the basis for further exploring variability across farm types for the targeting of management interventions for
livelihood sustainability.
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Introduction

capital, labour and markets (Ncube et al., 2009; Salami et

Smallholder agriculture is a critical component of
Africa's agricultural sector responsible for the bulk of
food production and income for the developing countries
(Muchero, 2008; Wiggins, 2009). Common constraints to
productivity in smallholder agriculture include biophysical
and socio-economic challenges such as poor soil fertility,
rainfall variability and unreliability, and limited access to
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al., 2010). Although, most challenges faced by smallholder
farms are common across spatial and temporal divides, the
interaction of biophysical and socio-economic factors re-
sultsin the heterogeneity of farm types or typologieswithin
and across landscapes. In most regions of sub-Saharan
Africa(SSA), soil types and fertility management have cul-
minated in soil heterogeneity within and acrossfarms (Mas-
vayaet al., 2010; Tittonell et al., 2005), while resource en-
dowment, land holdings, production orientation and object-
ives further compound the stratification of farms into com-
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plex, dynamic and diverse farm typologies (Kuivanen et al .,
2016; Mtambanengwe & Mapfumo, 2005; Tittonell et al.,
2010). Envisaged impacts of technol ogiesare often not real -
ised in most smallholder farming systems in the developing
countries, because they repeatedly fail to match the com-
plexity and diversity of the farming systems (Emtage & Suh,
2005).

An understanding of the diversity across the farms within
farming systems is paramount to improved precision in the
design of technological interventions (Hilhorst & Muchena,
2000; Tittonell et al., 2010), which could improve applic-
ability, relevance and adoptability of agronomic and tech-
nological interventions and recommendations. The concept
of farm typologies identifies groups of farms on the basis
of similar sets of attributes ranging from social, owner-
ship, operational, production to structural characteristics
(Kostrowicki, 1977). Participatory approaches have been
used to this end (Mtambanengwe & Mapfumo, 2005; Ncube
et al., 2009; Zingore et al., 2007). While the obvious
strength of participatory approaches is the involvement of
community members in the delineation, individual farm
characteristics are likely traded in for general and more en-
compassing community classification. However, decision
making and production orientation of farms is a house-
hold decision, hence there is need to aggregate farms ac-
cording to household characteristics not general community
characteristics. Increasingly, multivariate statistical tech-
niques such as principal component analysis (PCA), mul-
tiple correspondence analysis (MCA) and cluster analysis
have been used in farm typology studies within various
farming systems (Bellini & Ramberti, 2009; Kuivanen et
al., 2016; Rusinamhodzi et al., 2012; Tittonell et al., 2010).
Multivariate analysis techniques applied to household data,
systematically reduce data dimensions, farm heterogeneity
and give results, that are reproducible in space and time
(Kostrowicki, 1977). PCA is more commonly applied to
guantitative data, while MCA is adaptated to analyse cat-
egorical variables (Jolliffe, 2002; Ozden & Mendes, 2005;
Savary et al., 1995). Therefore, specific data types can be
analysed by specific methods thus presenting a challenge
when mixed data is available. Consequently, complement-
ary application of PCA and MCA to mixed data is an at-
tractive option whose effectiveness has been demonstrated
in several studies (Ballesteros et al., 2015; Mekkawy et al.,
2017; Smith et al., 2002).

The Svosve smallholder farming area, in Zimbabwe, is
predominantly afood and cash crop production area. Farms
can be generally categorised as smallholder, displaying cer-
tain features such as reliance on farm production for live-
lihoods, limited access to capita inputs as well as depend-

ence on household labour for farm production (Chamber-
lain, 2007; Ellis, 1988). Maize is grown to meet the house-
hold’'s subsistence, while tobacco is grown as the main
cash crop, contributing significantly to smallholder farmers
income (Masvongo, 2013; Shumba & Whingwiri, 2006).
Livestock is kept as a source of draft power, organic ma
nures as well as a protein source (Mugwira & Murwira,
1997; Ouma et al., 2003). Although, tobacco production
by smallholder farmers is not new, increased participation
by smallholder farmers in Africa’s leading tobacco produ-
cing countries, Malawi, Tanzania and Zimbabwe has been
reported (Masvongo, 2013; Prowse, 2013), hence making
thisfarming system a key area of interest upon which small-
holders food and income security are hinged.

Several studies have classified smallholder farms into
typologies that seek to aid targeting of interventions
(Kuivanen et al., 2016; Tittonell et al., 2010), but maize-
tobacco production systems have been largely ignored. This
study, thus aims to define and understand the farm types un-
der such systems. The objective of this study was to estab-
lish farm typologies in Svosve smallholder farming system
and identify farm type-specific constraints and opportunit-
iesfor the targeting of agricultural interventions and recom-
mendations for improved food security and livelihoods.

2 Materialsand methods

2.1 Stedescription

The study was conducted in Svosve area, in Mas
honaland East province of Zimbabwe (18°21’56” S and
31°42'19” E). The area is in the agroecological region
(AER) Ilb receiving an average of 750mm of rainfall an-
nually between October and April, and has been described
as having a “favourable climate for growing crops’ (Chim-
howu & Woodhouse, 2008). However, seasona and spa-
tial variationsin rainfall distribution are common. Granite-
derived sandy sails (Lixisol; FAO, 1998), which are inher-
ently infertile and highly leached, are dominant in the study
area.

Smallholder farming is the typical production system
mainly characterised by mixed crop-livestock production.
Maize (Zea mays L.) is grown as the staple crop, while
secondary crops include millet (Pennisetum glaucum L.),
groundnuts (Arachis hypogaea L.), bambara nuts (Migna
subterranea L.), sweet potato (Ipomoea batatas L.) and
sugar beans (Phaseolus vulgaris L.). Tobacco (Nicotiana
tabacumL.) is grown as a summer crop in 1 or 2 year rota-
tions with maize across plots within the farm. Horticultural
crop production also contributes to both household con-
sumption and income generation. Most horticultural pro-
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duction is conducted on the wetlands (gardens) during the
winter season. Livestock consists of cattle, goats, donkeys
as well as free ranging chickens. Cattle provide the main
source of draught power and organic manure.

The characteristic settlement models consist of the colo-
nial reserves (communal) of the 1900s, the early resettle-
ment farms initiated in the early 1980s until 1997 and re-
settlement farms instituted under the fast track land reform
program (FTLRP) of the 2000s (Moyo, 2006). Most of the
farms are made up of individual family homesteads in nuc-
leated villages, individual arable plotswith communal graz-
ing, woodlots and water points (Utete, 2003). A few of the
farms are self-contained, where the residential, arable and
grazing land were allocated in one consolidated farm unit
(ibid.). Landholdingsin colonial reserves can be as low as
0.5ha, while in the early resettlement farmland holdings are
of variable sizes. Under the FTLRP, the villagised farms
(with homesteads concentrated in villages) range from 1 to
20ha (Matodi, 2012). The self-contained farm types under
the FTLRP, range from small, medium to large scale com-
mercial farming with variable farm sizes.

Therefore, for purposes of this study, the villagised farm
variants, from the early resettlements and the FTLRP were
sampled. Most villages are made up of between 20 to 25
households under the leadership of one administrative head-
man (sabhuku) (Chimhowu & Woodhouse, 2008).

2.2 Datacollection

2.2.1 Household survey

A structured questionnaire was administered to atotal of
102 farmersin March 2016. Initialy, five randomly selected
villages were targeted for sampling, but due to inconsisten-
cies of production across seasons, households from villages
next to the randomly selected villages were interviewed, so
as to reach the sample size. As aresult, the interviews ex-
tended over atota of eight villages, and interviews per vil-
lage ranged from 6 to 15. Inconsistency in tobacco produc-
tion is mostly due to frustrations from low market prices
in some seasons. Purposeful random sampling was used
in farmer selection, and the criterion for selection was in-
volvement in tobacco production counting back three sea-
sons. Purposeful sampling is useful in the identification of
information-rich cases so as to obtain the most knowledge
about the phenomenon of interest, while granting the most
effective use of limited resources (Cresswell & Clark, 2011;
Patton, 2002). Random sampling within the purposefully
selected population was used to identify variability within
the population of interest (Palinkas et al., 2015). The ob-
jective of the study was to understand the diversity of farms
that are not only involved in staple crop production, but
also engaged in major cash crop production. The exten-

sion officers were crucial in the identification of the farm-
ers. Without judicious record keeping, the risk of wrong
information being supplied increases, therefore to improve
accuracy of data collected, data from the most recent three
seasons, 2012/13, 2013/14 and 2014/15 was collected. The
household questionnaire covered aspects on land holding,
cropsgrown, inorganic and organic fertiliser use, agronomic
practices, sources of labour, crop residue handling practices,
production constraints and crop output. In addition, demo-
graphic detail s and assets ownership data were collected.

2.2.2 Focus groups discussions

Focus group discussions (FGDs) were conducted in five
out of eight villages sampled for the household survey. The
FGDs were carried out after completion of household inter-
views so as to minimise public influence and bias in house-
hold data collection. The FGDs were facilitated with the
assistance of the extension officers. Attendance was open
to all farmers, with each FGD having an average attendance
of 30 people consisting of both men and women. Farmers
were asked to list the crops grown in the village as well as
livestock kept and rank them according to importanceto the
village, with number 1 being the most important. Socio-
economic and bio-physical factors limiting the productivity
of farms were identified and prioritised.

2.3 Satistical analysis

Qualitative and quantitative data collected from the
household survey and FGDs were processed and analysed
using the Statistical Packagefor Social Sciences (SPSS) ver-
sion 21 programme, to generate general descriptive trends
and frequencies. Variables selected for farm typology char-
acterisation were classified into the following categories;
socio-demographic, land holding and use, labour, livestock
ownership, access to production inputs, specific capital
goods, general capital goods, shelter, transport, information
and communication means as used in other similar studies
(Chavez et al., 2010; Kuivanen et al., 2016; Tittonell et al.,
2010). Quantitative and qualitative variables were subjec-
ted to PCA and MCA for dimension reduction. Data ex-
ploration included obtaining means, ranges and quartiles
for quantitative data and frequencies for qualitative data.
To avoid distortions in statistical analysis, outlier detection
using boxplots was employed (Hair et al., 2010; Kuivanen
et al., 2016).

2.3.1 Principal component analysis (PCA)

PCA was used in the selection and grouping of quantit-
ative variables that influence farm productivity into uncor-
related groups called principal components (PCs). Stand-
ardisation of the variables was performed to deal with the
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complexity of analysing data measured on different meas-
urement scales (Mooi & Sarstedt, 2011). Consequently, z
scores for the datawere used to run the PCA. Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy and Bartlett
test of sphericity were first conducted to test if the data set
was adequate for PCA. A KMO value of >0.5 indicated
adequacy of data to be analysed using PCA (SPSS, 2012).
Principal components were generated based on a correla-
tion matrix and rotated using the varimax rotation to elimin-
ate multi-collinearity among the PCs. The variance of each
PC defined as an eigenvalue is used as the basis for signifi-
cant PC selection (Lattin et al., 2003; Swan & Sandilands,
1995). Principal components with eigenvalues > 1 were se-
lected as significantly influencing variability in farm types
and were selected for further analysis. Within each PC, a
variable with factor loading > 0.5 was retained, while those
with lower loading factors were discarded. Furthermore,
correlated variables within a PC were represented by the
variable with the highest loading coefficient (Jagadamma et
al., 2008).

2.3.2 Multiple correspondence analysis (MCA)

M CA was used to reduce data dimensionsthrough expl or-
ation of relationships among the categorical variables. This
analysis uses cross tabulations and gives graphical present-
ation of the relationshipsin alow dimensiona plane. Cor-
respondence analysis is based on the computation of a data
matrix of frequencies(Savary et al., 1995). Two dimensions
of data presentation are commonly considered as adequately
facilitating data visualisation and interpretation (Gifi, 1996;
Savary et al., 1995). Similar, to PCA, eigenvalues are used
to determine the significance of a dimension in account-
ing for variability. The sum of eigenvaluesis called inertia
and represents the chi-square statistic divided by the total
number of observations (Greenacre, 1984). An inertiavalue
> 0.2 and a Cronbach'’s alpha score, were used as basis for
dimension selection and retention (Hair et al., 1998; John-
son & Wichern, 2007).

Discrimination measures plots and joint plots of category
points were used to identify category relationships (Costa et
al., 2013). Further, correlations transformed variables were
explored so as to identify significant (r <0.3) correlations
among MCA selected variables with meaningful practical
significance (ibid.).

2.3.3 Cluster analysis

Cluster analysiswas used to identify homogenous groups
of farms based on the PCA and MCA selected variables.
The selected variables were subjected to a 2-step cluster
analysis. The 2-step clustering procedure combines the
principles of hierarchica and non-hierarchical (K means)

methods (Mooi & Sarstedt, 2011). Hierarchical cluster
analysis uses an agglomerative clustering algorithm which
utilises multi-dimensional distances between entries as the
basis for separation and selection of number of clusters. In
K means clustering, cluster solutions are optimised until
maximum homogeneity within clusters is achieved through
reassigning of cases to clusters (Hair et al., 2010). Two-
step cluster analysis has the advantage of allowing grouping
of cases using amixture of continuous and categorical vari-
ablesin asingle pass.

3 Results

3.1 General village characterisation

Focus group discussions were used to gain insight into
general production trends, constraints and opportunities in
the area. The main crops cultivated and listed according
to importance included maize, which is cultivated to ensure
household food security and occasionaly for income, to-
bacco is the main cash crop, vegetables are cultivated as
both household food source and income generation, ground-
nuts and sweet potatoes are cultivated as secondary cropsto
lesser extents. Production constraints included limited ac-
cessto fertiliser inputsdueto high prices and transport costs,
availability of land preparation implements, variable and un-
reliable rainfall, labour and poor market prices for produce.
Limited access to extension services due to high extension
officer: farmer ratio was also cited asalimiting factor. How-
ever, farmers said they had access to important information
through radio and tel evision media, while some also utilised
their cell phonesfor farming information gathering.

Sources of fertilisers for maize and tobacco production
included personal, contracts with private companies and
government hand-outs to a lesser extent. Furthermore, use
of organic nutrient sources such as cattle manure, composts
and leaf litter was constrained by small livestock humbers,
bulkiness, lack of transport, diseases associated with use of
animal manures as well as lack of information on compost-
ing techniques. Cattle manure was the most commonly used
organic nutrient resource.

3.2 Household data exploration

Out of the 102 households interviewed, three households
were cropping on borrowed land, hence only 99 households
who owned land were considered for further analysis. From
the data exploration, large variability was obtained on land
holdings, which had a large standard deviation. Further
exploration of land holding data using box plots indicated
positive skeweness, due to outliers in the 90th percentile,
from land holdings greater than 40ha. The outliers were
discarded so as to improve the multivariate analysis and its
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Table 1. Quantitative variables used in principal component analysis (n=95).

Variable Minimum Maximum Mean  Sandard Deviation
Total area of land owned (ha) 1 40 12.27 10.763
Maize area (ha) cultivated across 3 seasons 0.00 7.00 132 1.105
Tobacco area cultivated (ha) across 3 seasons 0.00 12.00 171 1.964
Number of oxcarts owned 0.00 3.00 0.79 0.634
Number of tractors owned 0.00 3.00 0.15 0.525
Number of ploughs owned 0.00 3.00 1.03 0.721
Number of cattle owned 0.00 60.00 5.65 8.352
Number of goats owned 0.00 12.00 244 3.228

generalisation to the population. Ninety fivefarmswerethus
retained for statistical analysis. Data descriptives and fre-
quencies for the retained farms are given in Table 1 and 2.

3.3 Quantitative variables selection

A KMO value of 0.8 and a significant (P =0.000) Bart-
lett’s test of sphericity indicated that the variables were re-
lated, therefore could be analysed using PCA. Out of the 12
PCs generated, 3 PCswith eigenvalues> 1 which accounted
for 72.2% variability were selected (Fig. 1). The first PC,
explained 46.3% variability in the data set, while the 2nd
and 3rd PC explained 16.9% and 9% respectively.

The PCs were characterised according to the loading
factors within each PC. The variables with significant
(> 0.5) factor loading in PC 1 were area planted to maize
and tobacco in al 3 seasons under consideration and cattle
ownership. Area planted to tobacco during the third sea
son, 2014/15 was the highest loading variable within this
PC. The significantly (> 0.5) loading variable in PC 2 was
small livestock ownership (goats), while total land holding
significantly loaded into PC 3 (Table 3).

3.4 Qualitative variables selection

A two dimensional depiction of the data was achieved
through MCA. The two dimensions represented, respect-
ively, Cronbach’s alpha 0.74 and 0.63, eigenvalues 3.1 and
24 andinertia0.24 and 0.19. Cumulatively, the two dimen-
sions accounted for 42.5% variability. Education level of
the household head was the clearly discriminating variable
in dimension 1, with a discriminating value > 0.5. In add-
ition, age of household head, television and car ownership
also contributed to dimension 1. This dimension was amix-
ture of social, economic and demographic variables. The
second dimension was termed the labour dimension, with
the significantly discriminating variables being source of la-
bour for maize and tobacco production (Fig. 2). Percentage
of land under utilisation had similar and significant |oad-
ing on both dimensions, but was considered on dimension
2 due to the dlightly higher discriminating measure on this

Table2: Percentages of categorical variablesused in multiple cor-
respondence analysis.

%

Variable Classes

(n=295)
Male 82.1
Sex of household head Female 179
20-29 3.2
Age of household head 30-39 305
( ge;‘;) OUSENo 40-49 24.2
Y 50-59 24.2
60+ 17.9
None 11
Highest level of education Primary school 23
f Junior secondary school 16.8

h Id h
attained by household head Senior secondary school 421
Post senior secondary training 14.7
0-10 13.7
or. . £ land bei 11-30 35.8
Ty 3
51-80 12.6
81-100 8.4
Household males 15.8
. Household females 105
S;)(;J(;lcj;io;r:abour for maize All household members 57.9
P Hired 116
N/A 4.2
Household males 105
f labour f Household females 9.5
tS;Juarchoo 0 dl?(l:Jtzorc:r All household members 52.6
P Hired 17.9
N/A 9.5
) . No 7.4

A fertil
ccess to mineral fertiliser Yes 206
No 189
Access to cattle manure Yes 811
) Asbestos 94.7

Main h roof

ain house roof type Thatch 53
Private car 326
Main transport mode Motorbike 3.2
Public transport 64.2
Ownership of information ~ Radio 4.7
and communication Television 53.7
gadgets Cell phone 95.8
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dimension. Sex of household head, access to mineral fer-
tilisers and cattle manure, cell phone and radio ownership,
housing type were weakly correlated to the two dimensions
with discriminating measures < 0.3, therefore they were of
no practical significance and were discarded.

Table 3: Loading variablesin the selected principal components.

Principal Component

1 2 3

Total area of land owned 0.148 0.012 0.910
Maize area cultivated 2014/15 0.864 0.158 0.094
Tobacco area cultivated 2014/15  0.905 -0.161 0.068
Maize area cultivated 2013/14 0.711 0.353 0.265
Tobacco area cultivated 2013/14  0.890 -0.120 0.128
Maize area cultivated 2012/13 0.719 0.280 0.365
Tobacco area cultivated 2012/13  0.861 -0.120 0.155
Total number of cattle 0.620 0456 -0.219
Total number of goats -0.073 0.658 -0.125

Extraction method: Principal Component Analysis.
Rotation method: Varimax with Kaiser normalisation. Rotation con-
verged in 4 iterations.

3.5 Cluster profiles

The silhouette measure of cohesion and separation of
clusters was scored as fair. Three farm type clusters were
generated from the 2-step cluster analysis of PCA and MCA
derived variables.

35.1 Typel: Resource-endowed farms with a commercial
oriented farming system.

This cluster is the smallest cluster, representing only 6 %
of the surveyed farms. The cluster was classified as the
resource-endowed commercial oriented farm types. Land
holding on these farms is the largest, with an average of
18ha, of which a significant proportion is utilised for crop
production (Table 4). The farms produce maize and to-
bacco on the largest plots, relative to other clusters. Maize
is produced on average on 4 ha, while tobacco is alocated
twice this area. Both crops are produced using hired la-
bour (Table 4). A high level of mechanisation is exhibited
by possession of high capital assets that include a tractor.
In addition, the farms own a car. The highest number of
cattle ownershipisalso found within this cluster. Household
heads within typel farms are aged between 40-59 years and
possess college level training.

3.5.2 Type lI: Medium resourced farms practising mixed
subsistence and cash crop production.

Type Il farms were classified as the medium resourced
farms and represented the largest group (73%) of the total

Table 4: Cluster characteristics derived from 2-step clustering.

Cluster
Variable 1 2 3
(%n=737) (%n=6.3) (%n=20.0)
Typell Typel Type 1
Total land holding (ha) 135 18.0 6.5
Mean maize area (ha) 13 4.0 0.3
Mean tobacco area (ha) 15 89 0.6
Total number of cattle 6.0 29.0 1.0
Total number of goats 3.0 0.0 0.0
Categorical variables % of N
Age of household head
20-29 14 0.0 10.0
30-39 222 0.0 65.0
40-49 25.0 50.0 15.0
50-59 27.8 50.0 5.0
60+ 23.6 0.0 0.0
Highest education level
reached by household head
None 28 0.0 0.0
Primary school 31.9 0.0 10.0
Junior secondary school 16.7 0.0 15.0
Senior secondary school 34.7 0.0 75.0
Collegetraining 13.9 100.0 0.0
Proportion of land being cultivated (%)
0-10 125 0.0 21.1
11-30 36.0 0.0 421
31-50 32.0 15.0 211
51-80 16.7 20.0 0.0
81-100 2.7 65.0 15.7
Source of labour for maize production
Household males 195 0.0 5.0
Household females 125 0.0 5.0
All household members 58.3 25.0 55.0
Hired 9.7 75.0 10.0
N/A 0.0 0.0 25.0
Source of labour for tobacco production
Household males 13.9 0.0 0.0
Household females 111 0.0 5.0
All household members 51.4 25.0 65.0
Hired 16.6 75.0 10.0
N/A 6.9 0.0 15.0
Plough ownership
Yes 99.0 100.0 25.0
No 10 0.0 75.0
Tractor ownership
Yes 6.9 100.0 0.0
No 93.1 0.0 100.0
Car ownership
Yes 36.1 100.0 0.0
No 63.9 0.0 100.0
Television ownership
Yes 58.3 100.0 25.0
No 1.7 0.0 100.0
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Fig. 1: Scree plot showing eigenvalues of principal components.

number of surveyed farms. Mean land holding is 13.5ha,
which is intermediate between the resource endowed and
resource constrained farms. A significant number of farms
(68%) cropped between 11 to 50% of total land holding
against 81-100% cropped under type | farms (Table 4).
Approximately equal land area (ca. 1ha) is alocated to
maize and tobacco production. Labour is mainly provided
by household members for both maize and tobacco produc-
tion, which is sometimes complemented with hired labour.
Tobacco was not produced on 6.9% of the farms during
2014/15 season. Average number of cattle owned is 6 and
99% own a plough. About 7% own a tractor, 36 % own a
car and more than half own atelevision set. This cluster is
characterised by almost equal numbers of household heads
per age group, except the 20—29 age group which was sig-
nificantly lower (Table 4).

3.5.3 Type IlI: Resource constrained farms practising
mixed subsistence and cash crop production.

This forms the second largest group and is classified as
the resource constrained cluster. This cluster represents
20% of the surveyed farms. The farms are typicaly the
smallest with a mean size of 6.5ha. Both maize and to-
bacco are planted on relatively smaller plots, 0.3 and 0.6 ha
respectively. Eighty percent of the farms within this cluster
cultivate on less than 50% of land owned (Table 4). Al-
though, maize and tobacco production are typical, during
2014/15 season, 25% and 15% of the farms did not pro-
duce maize and tobacco, respectively. Family labour is the
main source for crop production. Only 5% own a plough,
while average cattle ownership is 1. No high capital assets

0.67 MLS

Dimension 2

Dimension 1

Fig. 2. Discriminating measures plot of categorical data vari-
ables.

FertAcc, access to fertiliser; ManAcc, access to manure; AHT,
main housing type; CIC, Cell phone ownership; RIC, radio
ownership; CTM, car ownership; SHH, sex of household head,
TIC, television ownership; EHH, household head education level;
PLU, percentage of land cultivated; TLS, tobacco labour source
and MLS, maize labour source.
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are owned by this group. The household heads on these are
farms are mostly aged between 30-39, and attained senior
secondary education (Table 4).

4 Discussion

Findings from FGDs indicated that Svosve smallholder
area consists predominantly of afood-cash crop smallholder
farming community. Farmers attested to higher market
participation as opposed to typical smallholder subsistence
farming. Thiswas attributed to the production of tobacco as
a cash crop. However, constraints including limited access
to fertiliser inputs due to high prices and transport costs,
land preparation implements, variable and unreliable rain-
fall, labour shortage and poor market prices for produce
were cited. These constraints are not unique to the Svosve
area and have been cited across SSA (Chamberlain, 2007;
Ncube et al., 2009; Salami et al., 2010). Limited access
to extension services due to alow ratio of extension officer
to farms was also cited as a limiting factor. However, al-
ternative sources of information including radio, television
and cell phonesare being utilised by farmersto accesstoim-
portant information thus indicating a shift towards advanced
information and communication technology (1CT) based in-
formation systems in the area. Thisis corroborated by find-
ings from Masuka et al. (2016).

Although farmers collectively cited general challengesin
production, it is important to note that the extent to which
groups of diverse farms are impacted by the challenges are
variable. Therefore, an understanding of farm diversity will
allow for identification of specific constraints and impacts
across heterogeneous farms. Thisisimportant in the tailor-
ing and targeting of interventions for agricultural develop-
ment. This approach has been adopted by severa studies
(Kraaijvanger et al., 2016; Madry et al., 2016; Tittonell et
al., 2010). Consequently, household interviews and mul-
tivariate analysis methods were used to group farms accord-
ing to shared salient features that impact farm production
orientation so asto facilitate matching of constraints and op-
portunities accordingly, for maximumimpact. Theidentific-
ation of farm typesin this study formsabasisfor subsequent
discussion on constraints and opportunities for agricultural
development in the farming system.

The resource endowed type | farms exhibited a high level
of commercialisation distinguished from the other farming
households by the large areas on which both maize and to-
bacco are planted. The proportion of land utilisation within
this group was higher than for the two other farm types. This
was facilitated by the ownership of high mechanisation im-
plements, such as tractors which are utilised for tillage op-
erations thus ensuring optimal utilisation of land. Within

this group, the large maize areas are indicative of the com-
mercial orientation of the farms, as the production exceeds
average for household consumption. Although, tobacco has
higher tillage and labour demand than maize, it is allocated
twice the areafor maize possibly becauseit is commercially
more profitable. Timeliness of operations, given the large
scale of production is, thus ensured through use of hired la-
bour. Large cattle numbers point to diversification of en-
terprises, which is a key indicator of well-resourced farms
where livestock act as a buffer to shocks, thus decreasing
household vulnerability (Kuivanen et al., 2016). Therefore,
in terms of constraints, with hired labour being the main
source of labour, these farms may be vulnerable to seasonal
changes in labour availability and costs which could im-
pact their productivity. On the other hand, mechanisation,
draft power and tillage related challenges have little impact
on this group. However, intensive crop production and use
of highly mechanised systems may exacerbate soil fragility
through soil organic matter loss and increase bulk densities
due to soil compaction (Chavez et al., 2010); hence adop-
tion of practices such as crop residue retention and reduced
tillage practices that result in soil organic matter build-up is
imperative. Thiscluster is characterised by household heads
that have attained college training, therefore are generally
regarded as educated.

The medium resourced, type Il farms, practice food se-
curity and income generation oriented production as signi-
fied by maize and tobacco production. However, these farms
exhibit a low level of mechanisation, relative to the type |
farms, mostly relying on manual power for farm operations,
as evidenced by 99% plough ownership and on average 6
head of cattle. Land utilisation is less than that of type |
farms, despite these farms being smaller in size. Thisisin-
dicative of constrained production. Although the farmshave
access to basic tillage assets, a cattle herd of 6 and a plough
are likely inadequate to meet the tillage operation needs of
the farms. This challenge was echoed during the FGDs as a
major limitation to production. This on the other hand, may
present opportunities for soil fertility regeneration through
fallowing. Thereisneed for investment towards more mech-
anised systems, if land is to be fully utilised. In addition,
reliance on family labour for production of both maize and
tobacco is a major constraint, because its availability is de-
pendent on household size, the age and fithess of household
members. Furthermore, both maize and tobacco are summer
crops, hence they compete for resources, thusin the absence
of hired labour to complement household labour, produc-
tion and productivity is reduced. Therefore, in the absence
of additional resources, staggering of farm operations may
offer some relief. This cluster is the most variable in terms
of household demographics, where education level and age
of household head are almost evenly spread out across the
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spectrum. Sustainability of livelihoodsin arural setupisre-
lated to biophysical conditions, as such management prac-
tices that reduce soil degradation and promote soil regener-
ation (Dunjana et al., 2012; Kuivanen et al., 2016) which
should be tailored to efficiently utilise cluster available re-
SOUrcCes.

Type |1l farms were characterised as low resource en-
dowment farms, that exhibit typical salient characteristics
of resource constrained farms, including least land hold-
ings as reported in other studies, locally and within the
SSA region (Kuivanen et al., 2016; Rusinamhodzi et al.,
2012; Zingore et al., 2007). Similarly, the relative land-
holding of this group is the lowest, while the highest per-
centage of uncropped land (21 % against 0% and 12.5% on
type | and 11 farms, respectively) is exhibited by this group
of farms. Similar, observations were made by Mtamban-
engwe & Mapfumo (2005), where in cases where land is
not a limiting factor, but other production factors as farm
equipment or labour are, uncropped land is common. Maize
is planted for subsistence as indicated by the small plots on
which it is produced. Although, tobacco is allocated twice
the area, cultivated areais relatively lower than that of the
medium resourced and resource endowed farms. This could
be attributed to limitations on production resources such as
inputs and labour for tillage operations. During the 2014/15
season, maize was not cultivated on 25 % of the farms, while
15% did not cultivate tobacco. This could have been dueto
a number of reasons and among them, production related
congtraints, thus forcing the farms to choose only one main
crop over the other. This is indicative of households' di-
vergent production orientations. It is common for resource
constrained farms to practice subsistence production, how-
ever, in this case some farms are clearly prioritising income
oriented production over subsistence. Therefore, with re-
gards to food security, such farms are susceptible to both
biophysical and market shocks thus making them extremely
vulnerable. In this regard, it is vita to provide these farm-
ers with adequate technical back up via extension, improve
linkages with contractors to ensure that productivity isim-
proved and livelihoods are sustained.

Dorward (2009) postulated three main livelihood
strategiesin rural setups, namely, “hanging in” where farm-
ersengagein activitiesto maintain current livelihood, “ step-
ping up” indicated by expansion of current production ac-
tivities leading to semi-commercial farming and “stepping
out”, when farming activities are used to accumulate assets
that allow engagement in non-farm activities. In the study
area, typel farmsfit the criteria of “ stepping out”. Thefarms
have accumulated capital assets and continue to prosper in
crop production as evidenced by high land utilisation. True
to the postulate, these farms have stepped out as evidenced

for example, by ownership of passenger vehicles which are
used asaform of off-farmincome source. Typell farmsalso
closely match the “stepping up” hypothesis as evidenced
by consistent 1 hg/year tobacco production, a purely com-
mercial crop. Interventions that seek to address biophys-
ical, economic challenges as well as sustainability in that
regard will likely further facilitate “stepping up” for these
farms and possibly “stepping out” for others. The “hanging
in” farms are described as those that maintain their current
livelihood by practising subsistence production. Interest-
ingly, because of the uniqueness of the study areabeing pre-
dominantly tobacco production area, these farms exhibit a
propensity for semi-commercial production aswell, asindi-
cated by tobacco production on twice the size of plotsalloc-
ated to maize.

In targeting interventions for improved livelihoods in
farming systems, agroecological potential and market op-
portunities are two dimensions that have been identified
as determining opportunities and constraints (IFPRI, 2007).
Such is the case within the study area. Due to market avail-
ability, al three identified farm types display market par-
ticipation, albeit to varying extents due to the readily avail-
abletobacco market. Consequently, strengthening of market
linksfor inputsand producewithin the study area, will likely
result in the progression of some farms from one livelihood
strategy to the next. Furthermore, within the agroecol ogical
potential context, tailored biophysical interventionsfor sus-
tainable soil use and management will have to be addressed
per cluster.

5 Conclusion

Threefarmtypeswereidentified in the study area, namely
resource endowed commercia oriented farms, medium re-
sourced and low resource endowed farms practising subsist-
ence and semi-commercia production. The use of mul-
tivariate analysis allowed understanding of farm diversity
within the study area and highlighted the varying extents to
which the FGD cited constraints affected each farm cluster.
For example, while labour constraints are common across
the three farm types, issues around the cost and seasonal
availability are relevant for type | farms as they depend on
hired labour for production, while for types 1l and 111 farms,
labour is provided by household members hence household
size will have a greater bearing. Similarly, draft power
challenges are variable across the clusters resulting in vary-
ing extents of land utilisation, production and soil degrada-
tion, which has a bearing on livelihood sustainability. Con-
sequently, in order to improve livelihoods for each cluster,
the challenges and opportunities should be made within the
context of the cluster and interventions be recommended ac-
cordingly.
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