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Abstract

The paper applies a quantitative methodology tdyspoverty and livelihood profiles

on the basis of a large set of variables. It tatkes context of post-conflict rural

Rwanda for a case study. By means of explorataig t.e. principal component and
cluster analysis), it combines variables that aaphatural, physical, human, financial
and social resources together with environmentabfa to identify household groups
with varying livelihoods. The paper further explereow these clusters differ with
regards the incidence of poverty, livelihood sijese and their respective crop
preferences. The paper concludes that Rwandan pahigies should adopt distinct
and appropriate interventions for impoverished aeegroups, each having their own
particular livelihood profiles.

Key words: Livelihoods, rural poverty, poverty retion policy, cluster analysis,
Central Africa, Rwanda.

0. Introduction

The overall image of Rwanda’s post-war economiovecy is quite positive. After
an initial post-war boom, average annual growtlwben 1996 and 2001 remained
high at 8.56%. The actual translation of growtloipbverty reduction, on the other
hand, has been disappointing (Ansoms, 2005 and )2007 has jeopardized
Government hopes for a purely growth-led povertuction strategy. The Rwandan
Government, however, aims for a pro-poor effect ‘igpking for growth in the
sector where the poor are located” (GoR, 2002). filrse PRSP (Poverty Reduction
Strategy Paper) document recognized the rural sectucial importance to
Rwanda’s economic future by presenting the aguceland livestock sectors as “the
primary engines of growth” (GoR, 2002:30). This o reappears in the new
EDPRS (PRSP-2) policy which sees equitable growaiistainable development and
poverty reduction, with rural development as a pagrity (GoR, 2007).

This is hardly surprising given that the primaryctese employs almost 90% of
Rwanda’s active population and generates about db%s GDP. Moreover, rural
poverty is more extensive and severe than thatbaruareas. Based on a poverty line
of 250 Rwf per adult equivalent per day (US$ 0.¢tdaminal 2006 prices), 56.8% of
the rural population are considered poor, of whdB8% are extremely poor (i.e.
living below the food poverty line of less than 1R@&/f per adult equivalent per day,
GoR, 2007).

However, the Rwandan ‘poor’ are not a homogenesaspgnor is the problem of
rural poverty a single problem that can be solvéith & uniform package of policy
measures. The contribution of this paper lies ie tHentification of different
livelihood profiles for rural households in Rwandy means of analytic tools (e.g.
principal component and cluster analysis), it cambi variables that encompass
natural, physical, human, financial and social veses in combination with



environmental factors to identify specific househgtoups or clusters with different
livelihoods. The paper further explores how thehkesters differ with regards to
poverty incidence, livelihood strategies and tloeap preferences. An understanding
of the differences behind specific livelihood pledi, and the institutional constraints
these groups face, is a prerequisite for effectival policy implementation.

1. In search of a methodoloqgy to classify livelihabprofiles

The livelihood approach finds its roots in a papgrChambers and Conway (1992).
They define sustainable rural livelihoods as, “the capabilities, assets (stores,
resources, claims and access) and activities esjuior a means of living”
(Chambers and Conway, 1991: 6). The approach hasth&en up by many scholars
as a framework for poverty and/or vulnerability lgsas (Ellis, 2003; Bird and
Shepherd, 2003; Bebbington, 1999; Moser, 1998 dratr®ers, 1995). In addition, it
has been transformed into a practical tool by awddévelopment practitioners like
UNDP, Oxfam, Care and DFID (Hoon et al., 1997; DFEDO1 and Solesbury,
2003).

The livelihood approach has been innovative in sdveays. First, the focus of
analysis has shifted away from aggregate variat@sentrating on approximations
of overall well-being, often scaled down to incomeconsumption measures (De
Haan and Zoomers, 2005). The framework also breakts the tradition in rural
development research to focus on natural resowasdble crucial element in living
conditions (Bebbington, 1999). Instead, the livett approach aims to capture the
multiple interactions between peoples’ resourceas sirategies which are dependent
upon the social and institutional environment(s)tHis paper, the combination of a
household’s resources and livelihood strategiesheilreferred to as the household’s
‘livelihood profile.’

Second, the livelihood approach accentuates tHédyabf social actors to play an
active role in shaping their own livelihoods. Iebks with the rather pessimistic view
of earlier micro-level (household) studies whickeafnurtured an image of ‘the poor’
as passive marginalized victims (De Haan and Zosm2005). Bebbington sees
peoples’ assets, “not simply [as] resources thapleeuse in building livelihoods;
[they] give them the capability to be and to a&&pbington, 1999:2022). According
to Moser (1998), “the poor are managers of compkeset portfolios.” This idea also
approximates Sen’s notion of agency (1985) whichidgards as central in valuing
human life. The notion of agency is relevant insaitial experiences, even in cases of
extreme coercion. Agency determines and is deteniny a person’s access to
strategic resources and is embodied in socialioat closely linked with power
relations and shaped through institutional stresi{t.ong, 2001).

Both characteristics of the approach bring us tthied attribute: the livelihood
approach inserts a dynamic dimension into the amalyf well-being and poverty.
Indeed, the multiple links and interactions betweesources and strategies may
evolve over time. De Haan and Zoomers (2005) haseeldped the idea of
‘livelihood pathways’ that situate patterns of liheod assets and activities in the
negotiation process between social actors. Thebevpgs change over time in a non-
uniform and non-predefined way, but their coursengedded within an institutional
and social context.



These conceptual inputs clearly imply that ‘the mpowmannot be defined as a
homogeneous or rigid group; they are heterogenandsdynamic; both in terms of

material well-being and agency. Bastiaensen ae#dr to the poor as, “those human
beings who, for one reason or another, almost syteally end up at the losing end
of the multiple bargains that are struck aroundlalike resources and opportunities”
(Bastiaensen et al.,, 2005:981). At the same tirheret are different degrees of
winning or losing that may account for differentgdees of poverty. Certainly in

populations where over half are classified as ‘paocording to aggregate well-being
measures, it becomes crucial to look at the dityelsdden behind aggregate poverty
figures and to link this with the diversity in liMeood profiles. Furthermore, one

should consider and analyze how particular formpaferty predetermine peoples’
livelihood pathways.

Such analyses imply a high degree of complexitycviié more often more present in
in-depth qualitative research than in research aggon quantitative analysis.
Traditionally, quantitative research on living cdrmmhs often used the tool of

regression analysis in which a dependent variaghlp pften income or consumption
as proxies for overall well-being) is estimatedsdsh on the value of one or more
independent variables (i.e. different types of paithn factors, assets, and
strategies). Such a methodology has the advantaggentifying the strength and

significance of the relationship(s) between vaeablOn the other hand, it gives little
insight into the heterogeneity of livelihood preslin a large population.

Other empirical quantitative endeavors attemptcmant for livelihood diversity by
comparing different settings. Bouahom et al. (20@at) example, compare how nine
different villages in Laos respond differently thet transition from subsistence
farming to more diversified livelihoods. Moser (B)9enlarges her geographical
scope to four urban settings spread over diffecentinents, comparing the changes
in asset portfolios (i.e. defined by labor, humapital, productive assets, household
relations and social capital) over a longer timaqaecharacterized by deteriorating
macroeconomic conditions. This case-study appradlolvs one to make interesting
comparisons between settings. On the other haadxternal validity of the research
is limited.

Alternatively, one may look at livelihood heterogéy at the household level. The
external validity of research findings may be asdusy departing from a regionally
or nationally representative survey to identify ammnpare the profiles of different
household groups. A crucial question is, howevdrictyv variable(s) is (are) used to
differentiate those groups.

Several research papers on livelihoods analysisinseme as the discriminating
variable. Highly acknowledged is Ellis’ methodologyhich has been applied to
several countries (e.g. Malawi, Tanzania, Ugandh kenya). Various papers look
further at the diversity in income-generating palitfs for different groups (Ellis et
al., 2003; Ellis & Mdoe, 2003; Ellis & Bahiigwa, @8 and Freeman et al., 2004).
Bird & Shepherd (2003) link income groups to thieelihood of pursuing certain
livelihood strategies (e.g. farming, off-farm adi®s, entrepreneurial activities, etc.-
Bird & Shepherd, 2003: 602). McKay and Loveridg8Q®), although not explicitly
referring to livelihood literature, have done a ismexercise for the Rwandan case.



They compare the income strategies and nutritistedlis of different income groups
between the early 1990s and 2000. Overall, the odelbgy used in these studies has
the disadvantage that the differentiation betwessums is still based upon one
aggregate and one monodimensional proxy for ovesalltbeing. Groups are defined
based upon income categories, after which a coribmaf assets and strategies,
relevant for a person’s livelihood profile, areen®d into the analysis.

An alternative approach combines survey data witkights from participatory

poverty assessments (PPAs) to identify criteriadstablishing livelihood profiles
(e.g. see Carter and May, 1999). It is not, howexatraightforward task to assign all
the households included in a quantitative survegrte specific qualitatively-defined
PPA category (and certainly not when the houselolduestion combines several
livelihood strategies). This is illustrated in appa by Howe and McKay who,
referring to the Rwandan case, recognize thattifdiSons between the groups
[identified by a PPA exercise] are not always claarthe margin, given some
similarity in certain characteristics across grduffdowe & McKay, 2007: 203).

They link survey material to the combined charasties of the three poorest PPA
categories (out of six) to identify the chronicatigor households’ livelihood profiles.

A third alternative to identify household groupstiwiheterogeneous livelihood
profiles — and one that takes into account a wialgety of relevant variables - is to
use cluster analysis (e.g. see Orr and Jere, I99%nd Mwale, 2001; Jansen et al.,
2006A; Jansen et al., 2006B and Petrovici and @Gor2005). This paper adopts a
similar factor and cluster methodology to identiifferent livelihood profiles in rural
Rwanda. The identification of population sub-groyps. clusters) is based upon
proxies for the different asset types identifiedtbg livelihood framework, next to
proxies for the regional context and aggregate -lsgithg (section 3 of the paper).
Further validation of the clusters is provided lhystrating how the identified clusters
differ with regards to their poverty profiles (sect 3), their income-generating
livelihood strategies and their crop preferencesctisn 4). This leads into a
discussion of policy implications with which thepaat concludes.

2. The data

This paper combines data from several complemergaryces. The (Rwandan)
Household Living Conditions Survey (EICV) was execlibetween July 2000 and
June 2001 and relied on a nationally-representatweple of 5280 rural households.
The Food Security Research Project (FSRR}jhered agricultural production and
land use data over 3 years (i.e. between 2000 @@d)2each time for both seasons
(season A: September — February, season B: Mafalgust). This survey drew from
a subsample of the EICV survey covering 1584 hoalgeh

For the principal component and cluster analysisedéor this paper, we chose
overlapping samples from EICV 2001 and FSRP 20Gpkesenting 1433 cases. We
use weights that reflect the probability of beiragnpled. Multivariate outliers are
identified based on the Mahalanobis distdngaitical value of 37.697; €0.001).
Based upon this criterion, a total of 55 identifi@atliers are excluded. Further, the
remaining sample contains 158 cases for which amépmplete information is
available. They are also excluded leaving 1220<as¢he analysis. The combined
EICV-FSRP sample is representative of the ruradlmfants of Rwanda.



Through the selection of variables, we have treedléntify those elements necessary
to capture each type of the 5 capital types ideatifvithin the livelihood framework
(i.e. natural, physical, human, social and finahcepital), in addition to variables
accounting for regional differences and aggregatemes and expenditures.

Natural capital Proxies for natural capital include cultivateddasurface by
household (FSRP 2001, season A), and owned andvbexdlrlivestock measured in
tropical livestock units (TLUs - FSRP 2001, seasdi

Physical capital Proxies for physical assets should include atibte
transport, secure shelter and buildings, adequaterveupplies and sanitation, clean
and affordable energy, and availability of informnat(DFID, 2001). For the purpose
of this analysis, an aggregate physical asset imgies< calculated as the sum of the
household’s scores (i.e. 0 = insufficient, 1 = OK,= good) on six variables:
availability of transport, availability of rooms padult equivalent, quality of outside
walls, quality of roof, and quality of sanitationcaenergy for lighting (EICV 2001%.
The range of the asset index lies between 0 an@ntRis normally distributed.
Variables accounting for access to an adequate rwaipply and access to
information were not included as no satisfactoigxpes could be identified.

Human capitdt Proxies for human assets are the age of the holdsbead,
the gender of the household head, the number dfsaalged between 14 and 60, and
the maximum number of years of education the mistated household member has
(EICV 2001)"

Social capital Social asset proxies include a variable for thenber of
household members participating in tontines (i.etating savings and credit
associations, EICV 200%)and in other economic associations (FSRP 2008psea
A).V"I

Financial capital Turning to financial assets, there are two vaeshthat
could serve as proxies - having savings and haaicgss to credit. The “participation
in tontines” variable is an imperfect proxy for boOther variables accounting for the
household’s savings or loans were not includedh& dnalysis as they are highly
dependent upon the timing of the interview. Morepvke rationale behind having
debts might differ: some households may use theseslto invest in a productive
activity whereas others may need credit primadlgurvive.

Regional contextln addition to the asset variables, four varialaes included
as proxies accounting for the regional context.iegeness” is measured at cellule
level and is defined as the approximate physicafadce to the nearest registered
road (i.e. either a district road or a nationaldsan asphalted road). “Public service
proximity” is also measured at the cellule levellcalated as the sum of the Z scores
of 3 variables accounting for the physical distanimethe nearest market, school and
health center. Further, the analysis includes tieea@e provincial cost of living index

average soil quality at the cellule level. Thisl gpiality indicator, developed at the
Laboratory of Soil Science, Ghent University, issé@ on the soil profile database
and soil map of Rwanda at a scale of 1:50.000 @méene and Van Ranst 2001). It
captures the characteristics of physical and chansiail fertility and offers a record
of soil quality for crop productioh.

Aggregate variabled ike Petrovici and Gorton (2005), we too incluoeth
income and expenditure variables on a per capisbancomes are generally lower
than expenditures, meaning that a lot of ‘true’ome is not captured within the
survey. This phenomenon is not uncommon in sureag (Deaton, 1997).




3. ldentifying livelihood clusters based upon assetortfolios

The tool of principal component analysis allows tme&reate a new set of variables
(i.e. principal component scores) which capturedtaracter of the original variables
in a simplified way by reducing the number of vhtés (as the original variables can
be replaced by component scores). This method bstigution also solves the

problem of high correlations between the originatiables (Hair et al., 1998) which

may distort further analysis.

Our sample size (1220 cases) is sufficiently langerms of cases-per-variable ratio:
the availability of over 80 cases per variable exlsethe most stringent minimum of
20-to-1 cases-per-variable (Hair et al., 1998)népial component analysis further
assumes the presence of a certain degree of iatere between the variables
considered. This is confirmed by Bartlett’'s testsphericity which identifies the
correlation matrix as being significantly differédndm the identity matrix (696741.5;
df = 105; p<0.001). Further, the Kaiser-Meyer-Olkneasure of sampling adequacy
(0.649)confirms the appropriateness of principal compoaeiysis.

Using the latent root criterion that rejects alimonents with a value less than 1, we
consider a 6-component solution. This solution aot® for 61.2% of the variance in

the data set which is acceptable for the socianses (Hair et al., 1998). Moreover,

for the 6-component solution, the communalitiesalbfout one variable surpass the
0.5 level. Therefore, a large part of the variatiorthe variables is explained: from

48% for the association index up to 80% for theegxjiture variable.

An orthogonal VARIMAX rotation is applied to thiglsition in order to simplify the
interpretation of the component matrix. To identlig significant dimensions of each
component, all variables with loadings of at 1e@S0 in the principal component
solution are taken into consideration (Hair et 4P98). Two variables load on
multiple principal components, but this does nanpbcate the interpretation of the
6-component solution (see Table 1).

INSERT TABLE 1 HERE

The first component can be regarded as the “hold'shaggregate resources,”
reporting high positive loadings for both the in@®@ind expense variables together
with the physical capital index. This principal gpoment is moderately influenced by
the education variable (loading positively). Theca® component is largely
influenced by variables that measure different disnens of “human capital,” with
significant high positive loadings for the numbef adults and the maximum
education of the most educated household membeahdfuthis component’s scores
are positively influenced if the household headh&de. The third component accounts
for “natural resources.” Households with high ssoom this principal component
have a relatively large area of cultivated land eadsiderable livestock holdings by
Rwandan standards. The component is positivelyceged with the age of the
household head and is further moderately influenogdhe adult working force
variable. The fourth component accounts for “qyaditlocation.” The regional living
cost index (high value = high living cost indexadts positively and the soil quality
index (high value = high soil quality) loads negaly on this component. The fifth



component measures the “centrality of location” hwihigh loadings for the
remoteness index (high value = very remote) andotii#@ic service proximity index
(high value = very remote). The final component niey called the “association
component” as it has high loadings for both “pg@pation in tontines” and
“participation in associations.”

The principal component scores accounting for wariasset dimensions can be used
as input variables in the cluster analysis. Thisrefthe advantage of including fewer
variables that are, moreover, mutually independgoaranteed by the orthogonal
varimax rotation). As such, the problem of multiheearity that could distort the
cluster analysis is avoided (Hair et al. 1998). &bmer, this procedure reduces the
problem of arbitrary scale effects by preventingedily-measured variables being
inserted into the cluster analysis (Jansen e2@06A).

Cluster analysis allows identifying different hohekl groups, characterized by
maximum intra-group homogeneity and inter-groupefmeneity. We use the
methodology advocated by Punj and Steward (1983intarketing research, applied
by Petrovici and Gorton (2005) and by Jansen €RAD6A, 2006B) for quantitative
livelihood research. In a first step, Ward’s (hretacal) clustering method, based on
squared Euclidean distances, is used (Aldendenfer Balshfield, 1984). The
dendrogram derived from this algorithm permits tis® of visual examination to
determine the optimal number of clusters. For aualysis, the seven cluster solution
provides the optimal balance between parsimonyhamdogeneity. In a second step,
the data are clustered through a K-means itergi@rgtioning analysis (Aldenderfer
and Balshfield, 1984; Everitt, 2001). A cross-taan between the results of the
hierarchical and the iterative clustering method$icates that 24% of all cases (294
out of 1220 cases) have been reassigned to anotbhster with the K-means
procedure. The final seven-cluster solution is@mnéxd in Table 2.

Households (HHSs) ifCluster 1 are*“rural entrepreneurs” and are doing very well
in terms of income and consumption. Mean expensdail above the 2001 poverty
line of 64,000 Rwf per adult equivalent per yeadQ2 prices). Households in this
category are generally small in size and are hedged younger male household
head. They have at least one well-educated memabap$t 6 years of education on
average). Further, the land availability of thiastéer lies close to the overall sample
mean. Given their small household sizes, thesedmmlds are quite well equipped
with natural resources in adult equivalent (aemter(both in terms of land and
livestock). In addition, rural entrepreneurs scexéremely well in terms of physical
capital (i.e. quality of housing and sanitationaiability of transport and energy).
Access to this type of capital may be an importarderlying condition to engage in
on-farm and off-farm remunerative livelihood stgigs besides subsistence farming.
Rural entrepreneurs generally live in areas wittrage living costs and solil fertility.
They reside in less remote areas which may be eansalye in their entrepreneurial
undertakings.

Households of clusters 2 and 3 are found in thedlaidange according to aggregate
income and consumption measuréduster 2 is the “association type”; all
households in this cluster have at least one member participates in a tontine
and/or an association (31% participate in both gype collective action). Further,
cluster 2 households are, on average, headed bguaggr person. While the



household average in this cluster of land availdbtecultivation is lower than the
total sample average, cluster 2 households, by Raanstandards, still raise
considerable livestock. With average expenditutdsabove the overall poverty line
of 64,000 Rwf per adult equivalent, the investmiensocial capital by associating
with others seems to be correlated with somewhtébkving standards. From the
analysis, however, we cannot deduce the directictheo causality between the two
variables.

Cluster 3 can be considered relativelyesource-rich” in terms of natural resources
Households of this cluster cultivate larger plotdamd than the average (although
one should take into account the high standard atiewi for this variable).
Nonetheless, they are still small to medium-scatenérs. Though the average farm
(1.62 hectares) is very large when compared tostmaple mean, it is not when
compared with the landholdings of large Rwandartlecdarms or private rural
entrepreneurs (who are not included in this samjgien considering available land
in adult equivalent terms, cluster households alatively well accommodated.
Households of this cluster, generally headed byoler adult male include, on
average, 4.17 adults. This suggests that thesaumtear households that consist of
several sub-units; or young adults who will soocavke to start their own family(s).
When young male adults leave, this may involve \asdin of land. At this stage
though, the larger surface of cultivated land afialvem to raise more livestock in
comparison with other clusters (also in adult egl@nt terms). Households of this
cluster are, on average, well equipped in termgplofsical capital (e.g. quality of
housing and sanitation, availability of transpart @nergy, etc.), and they often have
at least one member with a high level of educati©wer one-third participate in
either a tontine and/or an association. In termmodme and/or consumption, these
households are still among the better-off in congopar with the next four clusters,
although average expenses fall below the povereydf 64,000 Rwif.

The characteristics of the natural resource-riakstelr (#3) contrast strongly with
those of the next two cluster€luster 4, the largest in the overall sample, can be
typified as comprising households that &esource-poor in fertile regions.” Mean
soil fertility is the highest of all clusters. Inddition, these households are, on
average, located somewhat closer to public sendandsreside in provinces with low
average living costs compared to other clusters. tln other hand, cluster 4
households are extremely resource-poor in termdawndholdings and have, on
average, very limited livestock holdings. The ageraavailability of natural
resources, in per capita terms, is the lowest lotlakters. Also interesting is that
households of this cluster are nearly always makdbd and are the least inclined to
participate in any form of group or associationeifthower than average incomes and
expenditures indicate that these households emtifficult living conditions.

Cluster 5 is referred to asresource-poor/centrally-located.” In line with the

preceding cluster, the average land and livestam#lifigs of these households are
extremely limited. But in contrast with clusteradjerage soil quality is the lowest of
all clusters. This suggests that the “centrallyated” often depend upon other
activities for income generation (see Section 4erB80% of those in this cluster
attend associations and/or tontines. Engagemenoffifiarm activities may be

facilitated by the fact that these households inast frequently in less remote areas
closer to public services than households of othgsters. On the other hand, their



central location does not seem to pay off in teaheverall living conditions as the
aggregate incomes and expenditures of this clasteiow.

The resource constraint is not the most problensspect forcluster 6 households.
In terms of land, livestock (per adult equivalesmd soil fertility, the cluster average
is comparable to the overall sample average. Howéeriseholds of this cluster live
in “isolated” regions: very remote areas, far from the neaosst (nearly twice as far
as the average household included in the sample)eatremely far from public
services. Their relative isolation clearly is anportant institutional constraint:
average expenditures are considerably below thenapoverty line of 64,000 Rwf.
In addition, “isolated” households are the leastigged in terms of physical capital
(low mean physical capital index). They are alsdeqdeprived in terms of educated
human capital (i.e. maximum years of educatiortla@esecond lowest of all clusters).

Cluster 7 is the“female-headed” group, in most cases headed by older women. The
human resources of this cluster are very limitdie @verage labor force (number of
adults) present in the household and the maximuocan of the household
members is the lowest of all clusters. The averddand available for cultivation in
the cluster is lower than the sample average. imgeof livestock, female-headed
households are seriously deprived. The gender asgpaxific for this cluster, seems
to be an important institutional constraint in ¢heg favorable living conditions. It is
beyond the scope of our analysis to identify whiygmder-related constraints these
households confront. But in general, they relatéinhgtations in access to land (no
customary land rights), access to large livesto@ditionally a man’s affair), access
to markets (too much time spent on subsistenceuptmsh and on managing the
household, often no other adults available to dwidsks), access to the physical
labor force (households generally have few adulinbers), access to remunerative
jobs on the labor market, etc. (see Newbury and\i&al 2000). The mean income
and expenditures of a household in this clusteraamteng the lowest of all clusters;
however, standard deviations are high.

INSERT TABLE 2 HERE

The seven clusters have now been ranked from #s te the most poor, based on
the percentage of households living below the aftechnd relative poverty lines.

Two consumption poverty lines have been definetheasure absolute poverty. A
food poverty line of 45,000 Rwf (in 2001 prices)r pedult equivalent per year

represents the cost of a basket of food securi@gninimum necessary caloric intake
(2500 kcal per adult equivalent per day). A secabdolute line of 64,000 Rwf

represents the minimum requirements of food and-food consumption (GoR

2002). Relative poverty lines, on the other hamd,generally defined as a fraction of
a central tendency in society, for example, the iemedr mean of the society’s

income/consumption distribution (Muller, 2006). \&jeply the same cut-off points as
Petrovici and Gorton, one at 30% and one at 50%m@&n per capita expenditure
(Petrovici and Gorton, 2005).

The Chi-square tests confirm that the differencevben the clusters in terms of
poverty incidence is significant for all absolutedarelative poverty lines (see Table
3). The poverty problem is least prominent amongrdk entrepreneurs” (# 1) as
nearly all these households fall in the non-poougr The two other relatively better-



off clusters, the “association” (# 2) and “natuedource-rich” (# 3) households, have
significant numbers of extreme poor (over 30%) gmbr (over 25%) when
considering the absolute poverty line. On the ottard, when turning to the relative
poverty line (taking mean consumption as a standaker 70% of these households
fall in the non-poor category. For the remainingstérs, more than 70% have living
standards below the absolute poverty line. Mosbleroatic is the situation for the
“female-headed” cluster (i.e. #7), of which ovelfHae below the absolute food
poverty line and can be categorized as the ‘extieooe.’

INSERT TABLE 3 HERE

A similar picture appears when comparing clusterserms of material wealth,

assessed through ownership (or the lack) of sevéeraht objects (see Table 4).
“Rural entrepreneurs” (# 1) have the highest chariaevning each of these objects.
Households in the relatively better-off “associaticand “natural resource-rich”

categories also figure among the better-off clgsteinterestingly, cluster 3

households (resource-rich) have a higher chanogning these objects than those of
cluster 2 (association). Among the poor clustet®e tresource-poor/centrally-

located” (# 5) are still relatively well equippeeé.q. look at the relatively high

percentage owning a radio). In comparison, cludtand 6 households (“resource-
poor in fertile regions” and “isolated” respectiyelbwn, on average, fewer of the
seven listed assets. The situation is, however,t mpasblematic for the “female-

headed” (# 7) households which on average own fesvyof the listed assets.

INSERT TABLE 4 HERE

4. Linking assets to livelihood strategies

To examine the predictive validity of the clusteslusion, we look at cluster
differences with regards to additional variables inoluded in the previous analysis.
We opt for variables capturing households’ accegsatticular livelihood strategies.
Livelihood strategies are the activities/actionswtioich households have access in
shaping their livelihoods. Whether or not a housghas access to (or is locked into)
certain strategies is dependent upon the assettssess and is influenced by the
institutional environment around them. In other @&r“rural households design
livelihood strategies to suit their asset endowmentd account for the constraints
imposed by market failures, state failures, soo@ms, and exposure to uninsured
risk” (World Bank 2007: 72). In turn, livelihoodrategies determine the household’s
capability of acquiring certain assets.

4.1 Agricultural activities

Table 5 illustrates that all clusters depend, tgraat extent, upon agricultural
production. When considering the market-orientatbmouseholds in their on-farm

activities, we find that nearly all households Ire tsample rely, to a considerable
extent, upon subsistence food production, regaddésvhich cluster they fall into.

The main cultivation strategy is multicropping -agiiced on more than half of all
lands. Rwandan peasants generally like to combiifiereht crop types (between 7
and 8 on average) on their property(s).
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The six main food crops are: beans (cultivated 6% %f all households); bananas
(80-84%" of all households); sweet potatoes (76-87% olallseholds); maize (72-
76% of all households); cassava (62-65% of all Bbakls) and sorghum (56-62% of
all households) — see Tables 6a and 6b. Some et tbwps are marketable (e.qg.
bananas, sorghum, and cassava and maize in somasedowever, the preferred
strategy of Rwandan farmers, regardless of whiaktet they fall into, is to produce
for their own needs (i.e. self-sufficiency) befatieecting ‘surplus’ production to the
market. So while at least two-thirds of the housdfian all clusters engage in
agricultural trade, the relative importance of thigde is at most one-third of the
monetary value of total agricultural productionged upon means).

This is not a matter of a blind preference for sstbace agriculture, but rather the
result of constraints peasants face when focusinggoicultural production solely for
trade. This is confirmed by qualitative field wankdertaken by the author in 2007.
Firstly, producing a few specific crops for the ket even with excellent soils,
entails considerable risk for small-scale peasah#sking safety nets or cash
reserves, farmers are obliged to diversify theskgsias much as possible, given the
many challenges they face. One of their strategiés diversify the crop types they
cultivate. Secondly, small-scale peasants have M@ited bargaining power on the
market to negotiate a good price for their cropsaridt price fluctuations and
regional price differences increase the unpredilityalof profits when investing in a
market-oriented crop type (Ansoms, 2009). Indeedhld 5 shows that there is a large
difference between median and mean monetary indome agricultural sales which
indicates large intra-cluster variations (cf. ggastandard deviation).

INSERT TABLE 5, 6a and 6b HERE

Let us now consider the differences between ind&idclusters’ agricultural
activities. Although resource-rich peasants, onraye, possess more than twice as
much land as rural entrepreneurs, they produce (laserms of monetary value).
This may be due to measurement error (i.e. measunewl crop sales is more
accurate than measurement of subsistence produdBonit is more likely linked to
the way in which their lands are used. The resotioteuse one fifth of their land
(median value) for alternative purposes with lowect) monetary value (e.g. fallow
land, forest land, grassland, housing, etc.). Timuch more than any other cluster.
Rural entrepreneurs, on the other hand, have ddissvfland. This cluster is the most
active in agricultural production for sale (over%®@f all households) and also
generates the highest incomes in comparison witterst Nearly all cluster 1
households grow and sell bananas for which theynesely one fifth of their land
(median value).

All together, rural entrepreneurs and the natwesburce-rich are much more active in
agricultural trade (91% and 79% respectively) aadegate much higher profits from
it than all other clusters (see Table 5). It ispsising, for example, that the
association households of cluster 2 trade lessndf®% of all households) and
generate much lower incomes in comparison withtelgasl and 3, despite the
facilitating role an association’s structure couthy in such exchanges. Other
particularities of the association cluster are thase households have a more than a
median preference for pulses and cereals, andrprafeore than other clusters — the
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monocropping system. They may be due to the fregae@option of monocropping
by associations in joint cultivation activities (#ams, 2009).

Resource-poor clusters 4 (in fertile regions) anfinscentral regions) still have a
considerable percentage of households engagedicultigral trade (more than two

thirds). Nonetheless, their incomes are much lothan those of the first three
clusters. This, of course, is related to the lacar@ty and the very low surpluses
remaining for the market. Cluster 4 households gagaore than the median in crop
types that require good soils, for example: maizetween 83% and 86% of all
households covering nearly 8% of their land) andatoes (nearly 50% of all

households covering 7 to 13% of their land).

This stands in strong contrast to the householdduster 5, more centrally located
but in regions with the lowest average soil qualdly all. These households
concentrate more than the median on resilient types that still grow in relatively
poor soil (e.g. cassava, sweet potatoes and sojghborthermore, cluster 5
households have the strongest preference of alinidticropping, another strategy
that helps them deal with poor and/or infertilelsoiln addition, land scarcity
discourages the practice of leaving land fallow #ottime (less than half of all
households keep fallow land). As a result, avadabrable land risks further
degrading.

Turning to cluster 6, relative isolation does negra to inhibit agricultural sales; over
70% are involved in this activity. On the other damemoteness may affect the
bargaining position of these households: the moynei@ue of their agricultural trade
is extremely limited. Households in this clustevate less land than the median to
pulses. Beans, for example, only cover 14-15% diilable land, which is much
lower than that for other clusters (excluding ans3). Instead, households of cluster
6 concentrate (more than median) on sorghum (betw&2 and 66% of all
households), cassava (72% of all households), spatatoes (between 86 and 94%
of all households) and bananas (between 86 and &B#l households). Clear
explanations for these crop choices are not stifaighard.

Finally cluster 7, with “female-headed” householdas the lowest overall monetary
value of agricultural production (including subsiste production) of all the clusters
examined. Moreover, they seem to have more ditfidian others from engaging in
agricultural trade: although almost two-thirds aioaally trade (the income

generated is among the lowest of all clusters).ughofemale-headed households
tend to produce fewer crop types than average, thep choices and preference for
multicropping are in line with the overall samplean.

Turning to another aspect of agricultural tradeg thercentage of households
extracting an income from their livestock is highés the “natural resource-rich”

(50.4%), the “rural entrepreneurs” (36.9%) and ‘tassociation” clusters (30.6%).

Net income from livestock breeding is limited ange negative for a considerable
group of households (see Table 5). This may seemrising given that the

proportion of households keeping some livestocke@it half of the households in all
clusters) is much larger.
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In fact, livestock is kept not so much as an inc@yaeerating activity, but rather as a
buffer for self-insurance and as a source of mafarrthe land. The type of livestock
most preferred is different for each cluster (sebl& 7). In general, goats are most
popular with one third of all households raisingeoor more; however, between
clusters differences are considerable. Other siadstock like pigs (13% of all
households) and sheep (12% of all households)asedrominent in the rural setting
— much depends upon regional preferences. Onedfftall households raise large
livestock. Here the differences between clusteesgaeat. Though more than 60% of
those in the resource-rich cluster own a cow, neentban 30% of those in other
clusters do so (and only 9% of households in timeafe-headed cluster). Keeping
chickens is a much more modest and popular formaising animals: over 30% of all
households do this (the proportion of female-hedumaseholds doing this is much
lower).

INSERT TABLE 7
4.2 Off-farm activities

Looking at the data from off-farm activities allows to distinguish between self-
employment, non-agricultural skilled and unskiljetds and agricultural wage labor.
Indeed, these categories are still quite broad:agitultural skilled labor may, for

example, include jobs in the formal sector withhhigplaries but also the work of
skilled plumbers and carpenters. Agricultural ergplent may include both fixed

employment for NGOs and very low-paid occasionaplelyment on other peasants’
lands. All this cannot be captured with the datamfrthe available aggregate
categories here. Nonetheless, Table 5 illustrabes there are clear differences
between aggregate employment categories.

“Rural entrepreneurs” (cluster 1) are most activeoff-farm activities: nearly half
generate revenue beyond their farms. If engagdldeioff-farm sector, entrepreneurs
generally undertake activities in the non-agriaadtisector (22.6% generate a non-
agricultural revenue) or set up their own enteg®i$22.1%). They are much less
active in the agricultural (wage) labor force thranst other clusters. The association
cluster (# 2) has more than 37% of its househalgslved in off-farm activities.
When engaged in the off-farm sector, most of thesrkveither in their own off-farm
enterprises (almost one-fifth of all associatioruseholds are self-employed) or as
agricultural laborers (14.4% are engaged in thpe tyf work).

Other clusters relatively active in off-farm actigs are the two resource-poor
clusters: 33.3% for the centrally-located (# 5) &b for those in fertile regions (#
4). As with the association cluster, household¢heke clusters are mostly active in
the agricultural labor force and/or in their owri-fafrm enterprises. But the centrally-
located households also engage quite regularly nskilled off-farm activities.
Indeed, these households have the advantage ofcéatral location which brings
considerable off-farm income-generating opportesitiithin reach.

For all other clusters, far fewer than 30% engageff-farm activities. Only one-
quarter of the “natural resource-rich” cluster (# f8r example, engage in off-farm
activities. It seems strange (anachronistic) thatgotentially large adult labor force
of these households does not allow for more inttex)-household labor
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specialization and expansion beyond agriculturéivities. On the other hand, the
relatively abundant availability of land allows #eehouseholds to concentrate on
agricultural production for subsistence and traddazal markets. If active outside
their own farm(s), household members of clusterdtiy engage in off-farm self-
employment.

The two remaining clusters (i.e. # 6 “isolatedid& 7 “female-headed”), if active at
all off their farms, most often turn to the off#fiarunskilled labor market, particularly
for agricultural jobs. For the “isolated” househgldncome from wage labor is the
lowest of all clusters. Indeed, remoteness seemBet@n important institutional
constraint for these households on the wage lalarkeh Engagement in off-farm
self-employment is a more remunerative activity tlus cluster. Households of the
“female-headed” cluster are the least active ofirtfarms. Less than one in five is
involved in off-farm activities, and the revenuengeated only accounts for a small
percentage of overall income.

Differences between wages for different types b&jare considerable. In general, the
mean and median non-agricultural wage rate is fsgnitly higher than the wage rate
for agricultural employment (except for cluster ithw‘female-headed” households;
but the percentage of households involved in notcalgural jobs is extremely
small). Next to agricultural and non-agriculturabbor earnings, EICV data allows
calculation of the earnings rate for rural housdbiahvolved in their own off-farm
enterprises. For the total sample, both the meannaedian of the non-agricultural
wage rate are somewhat below 80% of pay per hooergeed in own off-farm
enterprises. The agricultural wage rate is onlyaation of what can be earned as an
independent off-farm entrepreneur or by workinghi@ non-agricultural labor force.

Next to wage rate differences for different jolger-cluster wage differences are also
interesting to compare, even though the means adiams may differ significantly
and the standard deviations are high. Inter-clusifégrences are the highest for off-
farm self-employment and non-agricultural jobs. leer, intra-cluster variations are
also high for these activities. Wages differencetsvieen clusters for agricultural jobs
— certainly when considering the median wages -samgewhat smaller.

The average hourly wage is highest for the “rurdrepreneurs” (# 1). It is also
significant for the “natural resource-rich” (# 3hdathe “resource-poor/ centrally-
located” (# 5). Indeed, centrally-located housebade better able to capitalize on
their location to negotiate a higher pay rate fibraativities than can households in
other poorer clusters (i.e. clusters 4, 6 and Ag Tesource-poor in fertile regions”
(# 4) earn considerably less per hour. The “isdlatduster (# 6) is also confronted
with a bargaining constraint related to their isola and more limited mobility,
which result in low market wage rates. However, sthoactive in off-farm
employment can earn well. The agricultural wagegatf the “female-headed” cluster
(i.e. # 7) lie close to the sample mean, howevay treceive the lowest hourly pay
rate in non-agricultural jobs. Indeed, very few $eholds of cluster 7 engage in this
activity as it is typically done by adult males.

5. Policy implications and conclusions
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The principal aim of this paper has been to idgrdifferent livelihood profiles in the
Rwandan rural context by means of principal compoaed cluster analysis. Next to
contextual factors, the principal component analysilentified six relevant
dimensions related to asset categories in livetisoanalysis (i.e. aggregate wealth,
human resources, natural resources, quality otimtaand centrality of location and
association networks). These components were uséapats for a cluster analysis
which identified seven household groups. Thesepggaur clusters were validated by
examining differences in poverty profiles, liveldob strategies and crop preferences.
An overview summarizing the key elements of eacistel’s profile is presented in
Table 8. From this analysis, we can now formulaiealr anti-poverty policies
appropriate for households’ different livelihoodfiles and pathways.

INSERT TABLE 8 HERE

The cluster of “rural entrepreneurglister 1) is doing well in terms of income and
consumption. This cluster proves that it is posgstbllive well in the country without
sizable arable landholdings. Average cluster latdihgs (0.72 hectares) are almost
equal to the sample mean (although we should matethese households do better
than the sample average in adult equivalent teri®re is, however, a crucial factor
to explain the success of this cluster: accesslteynative livelihood strategies,
particularly in the non-agricultural setting, andgagement in one’s own off-farm
enterprises. In addition, households in this clusgen the highest hourly wages of all
clusters. This is most likely linked to their edtioaal capital. Policy makers could
draw lessons from the relatively comfortable sitwaof this cluster by investing in
education and in strategies that enhance demandffiéarm employment. A more
in-depth study of the successful strategies of thister could provide additional
insights into how poverty traps can be overcome.

We can also draw policy lessons from the livelihqmdfile of the “association”
cluster 2 Association links provide households with modastess to credit and
insurance. This seems to pay off somewhat in teghsoverall income and
consumption which are the second highest of alstehs. Many associations (even
when involved in other activities) function as adiof saving and credit mechanism
supported by member contributions. Having accessatdinancial safety net
apparently is important. In spite of these moreitp@s elements, the analysis also
highlighted that the average consumption of clugtstill lies below the poverty line
of 64,000 Rwf. The monetary value of aggregatetetuagricultural production is
less impressive (e.g. than cluster 1 householdkgrefore, there are important
challenges for policy makers. The livelihoods afstér 2 households could improve
further with policy measures that provide a leverthe initiatives taken by the
associations themselves. Policies could, for examgive financial and technical
assistance to associations to encourage the adoptioew agricultural techniques
offering high returns and for the development dffafm entrepreneurial activities.

Policies targeting the relatively “natural resourd” cluster 3 should focus on
incentives to increase (household) market prodoctichis should not be done by
coercion; on the contrary, it is crucial for policyakers to analyze in detail why these
relatively land-abundant households do not produoee for the market. Improving
their positions in price negotiations may promote@e entrepreneurial spirit among
farmers. This may be achieved by encouraging therform cooperatives within
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which they are active agents and not passive paioers. Further, as market-oriented
production often entails higher risks (in compamisto diversified subsistence-
oriented production), better access to insurancd aredit facilities may be
appropriate. Another issue for policy makers toradsl is the fate of young adults in
these households. The relative land-abundance o$dmmlds in this cluster can
quickly be lost when holdings are divided betweenesal newly-formed families.
Orienting these young adults towards other sectarsld allow for the survival of
relatively larger farms with a lot of potential.

The “resource-poor in fertile regions” of clustea highly deprived in terms of land
and livestock. Given the limited natural resour@se of rural Rwanda, it seems
unrealistic for policy makers to improve accessldaod. However, anti-poverty
interventions could focus on improving access td-farin employment, and,
particularly for this cluster, the potential of dérm small-scale enterprises, possibly
through collective action. These households have potential, given their
considerable educational capital. However, only 180his cluster participates in
some form of association; even though such assmesatould facilitate access to
start-up credit and networks offering them outls their products and services.
Policies could encourage membership in such adsmtsaand improve opportunities
for those from resource-poor households to findlegmpent outside agriculture.

Cluster 5 households, the “resource-poor/centtattpted,” are also characterized by
very limited access to natural resources (e.g. kamdl livestock) and extremely-low

soil quality. Therefore, the same types of policikescribed earlier are even more
relevant for this cluster: enhance incentives t@rtstheir own enterprises and/or
engage in off-farm employment. Indeed, access tamprovement techniques (e.qg.

manure, fertilizer, etc.) could improve agriculiuutput. But, nonetheless, these
households will need to find income-generating oppuoties outside the agricultural

sector. Their central location could help these skbolds to participate in

entrepreneurial networks and find nearby outletgHeir products and services.

Isolation is the most important constraint facahgster 6 households. Improved road
infrastructure could improve household access taltural markets, both for inputs

and outputs; and could result in a more marketrterk production mode. Moreover,
better linkages to the trade chain could improweltirgaining capacity of this cluster
on local markets. In addition, better integratiomoithe local infrastructure should
facilitate the search by isolated households féifasin jobs. Improved quality and

availability of public services (i.e. schools anghlth centers) could further upgrade
overall living conditions.

Finally, policies targeting “female-headedluster 7 households (i.e. in addition to
those germane proposals raised above) should foouspecific gender-related
constraints. These households have a limited dalodtr force and an extremely low
educational stock. Moreover, traditional roles ¢omn these households’ access to
land and paid off-farm activities. Collective actionay improve their bargaining
positions (e.g. in the local community, on agriotdd markets and in off-farm
sectors).

The main challenge for rural policies vis a-@b clusters will be to reduce the
extremely-high dependence of rural households dvsistence food production.
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Given the severe constraints imposed by naturabures shortages, several
development paths should be concurrently pursueé. iath may be to concentrate
on enhancing incentives for rural households to padonproved agricultural
techniques with high(er) rates of return. Next tdir@ct effect on living conditions,
the benefits of higher (anticipated) agriculturabwgth could trickle down to other
sectors. Rural policy makers should be careful, dw@an, to preserve their current
convictions (e.g. that land concentration, monopnog and crop specialization are
more productive practices than scattered, smaléspeoduction characterized by
diverse crop choices and by multicropping). Farnmeake crop choices in an active
and deliberate way, in line with the climatic cdrahs of their region, but also in line
with the socio-economic conditions they face (séérmnt crop preferences for
different clusters). The exact explanations belimese crop choices are often very
complex and case-specific. It is therefore diffictal conclude to one single set of
policy guidelines (e.g. on which crops to conceedaeven if differentiated per
cluster or region. It is important, therefore, thaip choices, new cultivation methods
and additional (potentially profitable but risk-petechniques are not imposed upon
the farmers. On the contrary, improved access titcrand insurance could
encourage rural households by reducing their eskls. Finally, policies that strive
for equitable agricultural growth should target #maather than large-scale
production modes and should consider seriouslydikierse needs of small scale
producers.

Another range of policies must concentrate on ecingnthe potential of off-farm
labor markets and small-scale entrepreneurial lesses to absorb labor surpluses.
On the demand side, this may be achieved eithéneérpublic sector (e.g. through
labor-intensive works) or on the local-level in thavate sector. If a considerable
body of small-scale peasants can profit from broased growth within the
agricultural sector (see path 1 above), then tineneased earnings may be spent or
invested in other sectors. As such, the benefitagoicultural growth may trickle-
down and reach wage laborers active in off-farmvdigs. On the supply side,
investment in training and education could upgrdde skills of wage laborers and
increase their bargaining power in wage negotigtioBelf-employment may be
stimulated by providing access to credit and insceaat the most basic level. Credit
initiatives should not only reach those who possedateral, but also those less
‘promising’ rural actors who may have unexploredemtial. The risks of investing in
such facilities make public sector involvement spinsable.

Overall, we can conclude that policy makers shdukt identify the institutional
access gates and/or barriers for divergent impsived rural groups (and for the rural
population as a whole). They should then analyae pecific policies are or will
impact these gates and barriers. Rural policiesldh@m for a maximum pro-poor
effect which, as this paper illustrates, means tiigh poverty with unique and
appropriate interventions targeted at diverse goop impoverished Rwandan
peasants.
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Table 1: Rotated component matrix

Variable: Com. 1 2 3 4 5 6
Cultivated land 0.51 0.17 0.09 0.66 0.14 0.11 0.07
Livestock owned or borrowed 0.50 0.23 0.21 0.57 0.12 0.09 0.24
Age of household head 0.61 -0.13 -0.210.71  -0.08 -0.12 -0.14
Gender of household head 0.60 0.030.77 -0.06 -0.04 -0.02 0.05
Adult work force (14-60 yrs.) 0.66 -0.26 0.64 0.40 0.01 -0.11 0.12
Maximum years of education 0.64 0.32 0.73 -0.08 0.06 -0.03 0.03
Participation in tontines? 0.71 0.05 0.02 0.06 00.2 0.01 0.81
Participation in associations? 0.48 0.02 0.11 0.010.26 -0.09 0.63
Public service proximity 0.60 -0.03 0.03 0.00 0.03 0.76 -0.15
Remoteness index 0.62 -0.09 -0.11 0.05 -0.030.77 0.08
Regional living cost index 0.67 -0.06 0.07 0.23 0.76 0.08 -0.13
Soil quality in cellule 0.61 -0.04 0.05 0.06 -0.76  0.07 -0.14
Physical capital index 0.50 0.65 0.13 0.14 0.08 -0.18 -0.05
Income per adult equiv. 0.70 0.82 0.01 0.07 -0.03 0.04 0.09
Expenses per adult equiv. 0.80 0.89 0.03 -0.04 -0.06 -0.02 0.06

Note: ‘Com.’ stands for ‘communality’ and expres#es variation in the variables that is explaingd b
the factor solution. Variable loadings greater tleB0 are underlined, loadings greater than 0.80 ar

put in italic.

1220 cases included for which all variable inforioais available.
Source: Based on own calculations from EICV and F8Rtasets (2000 and 2001).
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Table 2: Cluster solution
CLUSTER: 1 2 3 4 5 6 7 Total
Number of cases 96 152 130 263 198 189 192 1220
8.0% 12.6% 10.1% 23.0% 16.8% 13.8% 15.7% 100.0%

Cultivated land (ha)

Median 0.58 047 1.62 041 0.43 0.52 0.52 0.52
Mean (1) 0.72 062 181 0.55 0.51 0.70 0.66 0.73
St Dev (1) 0.51 0.50 1.06 0.46 0.34 0.57 0.54 0.68
(2) (2,3,4,5,7) (al) (all) (all) (@l (2,3457) (al)
Cultivated land per ae (ha)
Median 0.19 0.10 0.23 0.09 0.10 0.13 0.14 0.12
Mean (1) 0.25 0.14 0.34 0.12 0.13 0.19 0.19 0.18
St Dev (1) 0.20 0.13 0.30 0.11 0.11 0.18 0.17 0.18
2 (all (all) (all) (alh @ (1,2345)(1,2,345)
Livestock (TLU)
Median 0.24 030 128 0.10 0.20 0.10 0.10 0.20
Mean (1) 0.53 053 149 0.26 0.30 0.34 0.28 0.46
St Dev (1) 0.80 0.74 1..36 0.39 0.38 0.53 0.48 0.76
2 (3,4,5,6,18,4,5,6,7) (all) (all) (all) (al (al
Livestock per ae (TLU)
Median 0.08 0.06 0.20 0.02 0.03 0.03 0.02 0.04
Mean (1) 0.16 0.10 0.25 0.05 0.07 0.09 0.08 0.10
St Dev (1) 0.26 0.13 0.25 0.09 0.09 0.14 0.14 0.16
2 (alh (all) (all) (alh @&l (al (alh
Age of HH head
Median 35.0 38.0 55.0 44.0 38.0 38.0 50.0 42.0
Mean (1) 388 38.9 555 43.8 39.8 39.0 52.7 44.0
St Dev (1) 15.2 10.8 12.7 12.8 11.7 13.8 15.9 14.6
(2) (3457 (345,7) (all) allf (all) (3,45,7) (all)
% female-headed HH 12.2% 14.7% 10.1% 2.7% 7.5% 9%.7.4 85.6% 21.6%
Adult working force
Median 2.00 2,00 4.00 3.00 2.00 2.00 2.00 2.00
Mean (1) 2.10 278 417 2.97 281 2.35 1.57 2.67
St Dev (1) 0.83 1.14 .62 1.23 1.16 1.02 0.92 1..35
2 (alh (all) (all) (aln @&l (al (alh
Max education (years)
Median 6.00 5.00 6.00 5.00 5.00 5.00 0.00 5.00
Mean (1) 597 4.49 571 4.77 4.70 4.05 1.28 4.26
St Dev (1) 2.78 2.54 2.72 242 2.19 2..58 1..90 2.79
(2) (all) (all) (all) (all) B! (all) (all)
% in tontine 11.7% 88.7% 15.1% 3.4% 3.6% 2.4% 4.3% 16.1%
% in association 9.5% 423%  33.3% 6.7% 28.4% 17.0% 12.1% 20.0%
% in tontine or association 19.9% 100.0% 38.6% 10.1% 30.5% 18.5% 15.7% 30.6%
Public service proxy (index)
Median -0.85 -0.63 -0.67 -091 -1.11 3.39 -0.65 -0.65
Mean (1) 0.21 -0.51 -0.28 -0.60 -1.10 2.92 -0.30 -0.04
St Dev (1) 247 1.49 181 1.55 1.25 2.58 1.68 2.19
2) (all) (al) (1,2,45,6) (al) (all) (al) (1,2,456)
Remoteness index [28-6730]
Median 736 991 1,077 973 634 2,253 991 991
Mean (1) 1,067 1,320 1,239 1,059 743 2,449 1,282 1,284
St Dev (1) 848 976 803 669 538 1,429 831 1,018
2 (2.3.5,6,7) (al) (a  (2,356,7) (all (all) (al
Regional living cost [74-121]
Median 95.2 94.4 101.5 93.4 101.8 100.2 96.7 95.2
Mean (1) 96.0 94.0 99.3 93.3 99.8 97.8 96.7 96.4
St Dev (1) 45 4.2 35 3.7 3.8 4.0 4.7 4.7
2 (all (all) (all) (al @&l (all) (all)
Soil quality in cellule [0-1]
Median 0.37 0.36 0.34 0.45 0.25 0.32 0.36 0.36
Mean (1) 0.37 0.37 0.33 045 0.28 0.36 0.37 0.37
St Dev (1) 0.11 0.09 0.10 0.11 0.07 0.09 0.09 0.11
(2) (3,4,5,6,18,4,5,6,7) (al) (all) (all) (all) (all)
Physical capital index [0-12]
Median 8.00 5.00 7.00 6.00 6.00 5.00 6.00 6.00
Mean (1) 7.61 551 6.52 5.38 5.68 4.89 5.53 5.70
St Dev (1) 1.73 1.72 1.61 1.74 1.59 1.78 1.82 1.85
2 (@) (1,3,45,6) (al) (all) (all) (@) (1,3,456)
Income per ae (Rwf.)
Median 97,722 33,868 33,908 25,846 22,945 23,456 24,796 29,130
Mean (1) 117,444 40,557 41,470 29,514 27,488 30,872 29,268 38,975
St Dev (1) 71,199 27,061 33,248 20,768 19,529 24,259 24,605 ,8788
2 (al)  (1,456,71.,456,7)(1,2,3,56) (al) (an  (1,2,356)

Expenses per ae (Rwf.)
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Median 144579 57,930 56,618 50,146 46,651 45,167 41,297 52,497

Mean (1) 157,895 65,321 62,344 51,788 52,162 50,980 50,259 62,783
St Dev (1) 54,568 33,934 31,755 24,140 29,537 27,876 36,515 ,5983
(2 (all) (all) (all) (1,2,38, (1,2,3,6,7)(1,2,3,4,5)(1,2,3,4,5)

Notes: High or low scores in comparison to averagads are underlined. (1) Means and standard
deviations are adjusted for sampling weights. (@ti§ically-significant differences at 0.001 level
between mean of clusters x,y and the column clussablished by Games-Howell test, suitable for
pair-wise multiple comparisons between groups isecaf unequal or unknown variances between
groups and unequal size of groups (recommendedabyir@al & Aitken, 2005; Field 200%Y.

Source: Based on own calculations from EICV and F8Rtasets (2000 and 2001).

Table 3: Poverty status based on absolute and relaé poverty lines for different clusters
CLUSTER: 1 2 3 4 5 6 7  Total
% of HH 8.0% 12.6%10.1% 23.0% 16.8% 13.8% 15.7% 100%
Poverty incidence based on absolute poverty lines
(Chi-square p = 0.000)

Extreme poor < 45,000 Rwf 0.0 31.1 351 436 47.80.05 56.7 41.3
Poor 45.000 — 64,000 Rwf 25 253 258 265 27.23.42 18.7 228
Non-poor > 64,000 Rwf 975 436 39.2 299 250 2684.6 359

Poverty incidence based on relative poverty line (86 and 50% of overall mean consumption)
(Chi-square p = 0.000)

Extreme poor < 30% 0.0 5.4 84 132 134 141 247
Poor 30% - 50% 00 236 201 256 307 309 27562
Non-poor > 50% 100.0 71.0 715 611 559 550 4762.7

Poverty incidence based on relative poverty line (86 and 50% of rural mean consumption)
(Chi-square p = 0.000)

Extreme poor < 30% 0.0 2.0 2.8 6.7 6.8 8.2 1568 6.
Poor 30% - 50% 00 138 128 199 196 231 22561
Non-poor > 50% 100.0 84.2 844 735 73.7 687 62I6.6

Note: 1220 cases included.
Source: Based on own calculations from EICV and F8Rtasets (2000 and 2001).

Table 4: Assets owned by households of differentudters

CLUSTER: 1 2 3 4 5 6 7 Total
% of HH owning a:
Chair 679 549 659 476 46.1 302 29.4 465
Bed 80.2 432 587 365 436 316 21.0 41.2
Radio 588 389 523 250 376 245 75 315
Bicycle 176 69 13.7 35 3.7 2.7 0.7 5.6
Cupboard 148 5.1 7.2 4.3 3.1 2.6 2.6 4.8
Lounge suite 7.7 2.1 4.8 15 1.0 0.0 0.0 1.9
Sewing machine 1.9 1.8 4.9 2.0 0.6 0.7 0.8 1.7

Note: 1220 cases included.
Source: Based on own calculations from EICV and F8Rtasets (2000 and 2001).
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Table 5: Livelihood strategies for different clustes

CLUSTER: 1 2 3 4 5 6 7  Total

% HH with positive income from:

Own farming activities: 100.0 99.2 100.0 99.8 99.599.3 99.2 996
Subsistence production 98.4 99.2 100.0 99.¥.69 98.3 974 98.6
Agricultural sales 914 688 785 718 69.204 658 721
Livestock (net - only if positive) 36.9 30.150.4 189 27.8 237 169 26.8

% of HH with some livestock 65.7 80.43.0 583 69.6 585 584 67.1

Off-farm activities: 47.1 373 252 296 333 268181 30.0
Own off-farm enterprise 221 19.7 12,7 13.6 .310 8.5 52 124
Non-agricultural skilled 11.1 49 9.3 3.4 3617 15 4.3
Non-agricultural unskilled 120 34 6.4 53 .21 5.8 0.6 6.0
Agricultural 6.6 144 47 128 138 141 11518

Remittances (net - only if positive) 39.1 28.3 30.439.0 359 371 435 36.7

Mo_netary value. (thousands Rwf¥ of 1 5 3 4 5 6 7 Total

income from:
Subsistence production (median) 137.4 113.7 145828 740 834 657 89.8
Mean 176.9 136.4 162.6 939 90.3 9145.0 109.1
St Dev 142.6 109.0 1055 63.9 70.81.86 65.1 91.3
Agricultural sales (median) 35.6 114 300 8.7 65 6.1 54 101
Mean 89.0 343 598 258 246 21.7 218 352
St Dev 1329 61.6 1044 453 49.8 845406 71.6
Own off-farm enterprise (median)201.3 66.0 60.0 385 200 626 45 509
Mean 248.4 824 2044 704 355 103.6 289 107.7
St Dev 1927 625 3921 96.1 395 .03%0.6 178.8
Wage labor -all kinds (median) 144.0 39.6 46.8 246 384 120 216 288
Mean 188.8 85.1 89.1 50.3 465 244 26.7 66.7
St Dev 176.0 963 911 73.0 426 631232 96.9
Pay per hour (Rwf 2001 prices): 1 2 3 4 5 6 7 Total
All jobs (median) 945 545 654 30.7 46.0 31.3 30.7 46.0
Mean 177.1 675 107.5 710 141.7 509 649 975
St Dev 275.6 645 1184 1074.7 615 98.1 184.9
Own off-farm enterprise (median) 98.6 76.7 115345 55.2 80.5 384 720
Mean 256.6 104.3 159.5 101.7 173.33.3 130.4 145.9
St Dev 3959 86.6 166.8 117.2 25786.3 149.6 215.2
Non-agricultural job (median) 111.1 50.1 102339 56.8 46.6 10.2 56.8
Mean 148.3 499 1024 86.393.0 51.7 8.2 1135
St Dev 160.2 29.3 83.7 141.0 402.3.93 46 2230
Agricultural job (median) 55.2 30.7 50.023.0 384 30.7 30.7 30.7
Mean 49.0 381 632305 475 339 373 39.0
St Dev 146 253 775 245 297 172.1 307

Note: 1220 cases included. High or low scores mpmarison with average trends are underlined. For
the calculation of monetary values and pay per honly households with positive income from the
mentioned source are taken into account when edingl median, means and standard deviation. The
calculation of agricultural production (i.e. sulbsigce production and sales) is based upon a
measurement of crop production and on the pricete(pially) received for those crops in this region
Source: Based on own calculations from EICV and F8Rtasets (2000 and 2001).
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Table 6a: Crop choice for different clusters in seson 2000B and 2001A

CLUSTER: 1 2 3 4 5 6 7 Total
Number of crops
Median 8.00 7.00 8.00 7.00 7.00 7.00 6.00 7.00
Mean 7.29 7.29 8.06 6.55 6.72 7.53 6.64 7.03
St. Dev. 2.62 2.50 2.34 2.36 2.24 221 2.27 2.40
Percentage of land in multicropping
Median 0.53 0.49 0.44 0.54 0.58 0.50 0.53 0.52
Mean 0.54 0.49 0.44 0.54 0.57 0.52 0.51 0.52
St.Dev. 0.25 0.25 0.23 0.27 0.26 0.23 0.27 0.26
Percentage of HH using land for:
Pulses
Beans 97.33 97.89 96.38 93.50 97.98 98.78 3595. 96.42
% of land (medium) 17.37 19.53 14.96 18.95 21.45 14.80 17.63 18.11
Peas 28.72  50.04 22.07 32.99 19.73 32.58 28.41 30.69
% of land (medium) 1.97 3.82 2.79 4.16 3.89 3.72 3.25 3.63
Peanuts 1473 754 17.91 11.99 7.51 15.87 11.56 11.96
Soja 21.05 18.45 28.00 15.25 27.16 31.11 14.46 21.47
% of land (medium) 2.70 4.20 217 1.98 4.19 3.56 2.73 3.14
Vegetables 22.02 18.52 20.17 15.44 18.02 16.46 9.71 16.51
Cereals
Sorghum 53.87 56.10 68.63 45.16 57.51 61.91 58.77 56.14
% of land (medium) 7.77 11.99 6.90 10.94 9.81 11.17 10.18 9.89
Maize 73.84 78.20 70.02 82.74 54.90 72.95 69.26 72.03
% of land (medium) 6.50 6.95 4.20 7.85 5.44 5.81 6.63 6.50
Wheat 431 18.10 3.80 10.52 3.05 7.68 8.36 8.31
Eleusine 2.29 6.54 1.43 1.01 0.00 1.87 200 961
Rice 0.00 0.00 0.00 1.26 0.51 0.65 0.00 0.46
Roots and tubers
Cassava 65.67 48.37 81.20 48.81 75.55 72.20 57.60 62.48
% of land (medium) 15.00 8.00 11.47 12.12 12.95 12.38 11.28 11.90
Potatoes 54.73 58.63 42.74 48.61 28.86 42.42 44.18 44.90
% of land (medium) 4.87 10.10 3.71  433. 4.39 3.57 8.53 6.76
Sweet potatoes 78.34 77.05 83.35 66.77 78.96 85.74 74.18 76.49
% of land (medium) 7.42 8.61 6.48 7.30 8.32 9.69 8.23 7.83
Colocase 35.50 24.53 33.10 25.56 19.71 28.74 20.73 25.68
% of land (medium) 1.96 1.54 2.65 1.90 2.14 2.07 2.55 2.00
Yam 0.57 0.00 3.93 0.44 0.39 0.91 0.30 0.78
Bananas
% of land (medium) 21.79 16.31 17.25 20.17 17.45 1551 16.91 17.73
Beer bananas 1411 4.62 13.77 3.16 22.05 12.97 12.19 11.25
Bananas 86.44 79.00 87.99 70.79 82.64 87.99 75.37 79.89
Other crop types
Coffee 23.88 2110 39.73 20.32 38.51 27.72 27.39 27.86
% of land (medium) 5.38 11.98 6.70 000. 8.99 6.95 7.31 8.63
Other food crops 6.36 8.23 10.64 7.80 858 907. 11.13 8.69
Other industrial crops 8.94 6.26 10.67 10.14 7.70 1.22 6.39 7.38
Other crops 15.06 16.64 19.94 19.28 7.00 713.8 12.96 14.87
Alternative land use
Fallow 62.49 60.94 65.37 53.59 42.20 61.78 58.38 56.39
% of land (medium) 941 9.39 12.91 022. 9.43 11.29 14.65 11.13
Grass land 5.64 743 15.85 3.44 2.40 7.65 5.72 6.14
Forest 15.30 26.69 34.89 21.79 13.22 23.47 18.11 21.42
Housing 99.13 97.85 98.89 100.00 99.41 99.55 98.92 99.21
Percentage of land (medium) used for:
Pulses 21.22% 25.62% 17.53% 21.37% 24.54% 18.86% 19.85% 21.57%
Cereals 9.16% 14.34% 9.27% 14.08% 852% 12.11% 12.99% 11.52%
Roots and tubers 24.30% 21.91% 21.22% 21.99% 22.23% 22.06% 20.02% 21.66%
Bananas 19.96% 12.67% 15.41% 10.14% 15.75% 14.74% 13.46% 14.09%
Other crop types 0.00% 0.00% 2.69% 0.00% 0.00% 0.00% 0.00%  0.00%
Alternative land use 12.85% 11.71% 19.32% 11.53% 10.85% 15.07% 14.15% 12.99%

Note: Information about crop choice is available¥818 households of the 1220 sample . High or low
scores in comparison to average trends are unddriWhen calculating the percentage of land used
for individual crops, only those households whicitigate these crops are considered.
Source: Based on own calculations from FSRP da§2600 and 2001).
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Table 6b: Crop choice for different clusters in seson 2001B and 2002A

CLUSTER: 1 2 3 4 5 6 7 Total
Number of crops
Median 8.00 8.00 9.00 7.00 8.00 8.00 7.00 8.00
Mean 7.98 795 881 7.21 7.66 8.29 7.74 7.84
St. Dev. 2.97 2.37 2.53 242 2.33 2.39 2.66 2.54
Percentage of land in
multicropping
Median 0.59 0.47 0.51 0.56 0.62 0.56 0.51 0.54
Mean 0.57 0.49 0.52 0.54 0.60 0.55 0.54 0.55
St.Dev. 0.23 0.24 0.24 0.26 0.26 0.22 0.25 0.25
Percentage of HH using land for:
Pulses
Beans 92.30 97.18 97.16 94.61 97.26 100.00 .6696 96.51
% of land (medium) 15.58 15.68 14.39 13.23 20.31 13.98 17.08 15.58
Peas 31.77 52.00 30.53 34.28 32.14 33.69 38.33 36.01
% of land (medium) 1.93 3.74 2.37 235 274 1.89 2.68 2.61
Peanuts 22.77 10.27 25.58 17.70 22.68 18.01 23.24 19.82
Soja 15.21 23.05 38.64 21.31 37.34 37.36 23.37 28.18
% of land (medium) 3.98 4.23 2.98 3.33 5.75 3.00 3.37 3.78
Vegetables 34.26 28.57 23.88 23.62 16.65 1590 14.71 21.45
Cereals
Sorghum 55.73 62.76 73.66 50.16 66.84 66.46 64.85 61.90
% of land (medium) 10.37 9.94 821 12.02 8.25 10.24 9.14 9.87
Maize 74.76 80.66 67.90 86.14 60.16 84.20 77.14 76.60
% of land (medium) 4.39 544 341 7.99 4.24 4.39 4.63 5.33
Wheat 1.37 18.82 8.83 9.53 3.48 10.88 8.79 8.96
Eleusine 2.36 241 4.04 1.16 0.00 143 157 621
Rice 0.00 0.00 0.00 0.86 157 2.06 0.00 0.75
Roots and tubers
Cassava 70.53 47.14 76.34 51.13 79.41 72.14 67.81 65.30
% of land (medium) 13.95 8.77 10.80 12.51 12.24 13.58 10.30 11.67
Potatoes 50.45 59.22 39.02 4749  20.17 41.32 41.83 41.92
% of land (medium) 3.45 5.74 2.54 7.29 3.12 3.12 4.30 4.17
Sweet potatoes 87.46 87.02 91.97 77.45 90.50 93.56 86.78 86.89
% of land (medium) 941 9.80 7.29 10.14 7.62 9.01 8.96 8.96
Colocase 53.41 4411 58.19 40.27 37.77 51.43 38.05 44.49
% of land (medium) 217 2.00 3.59 284 227 2.80 2.54 2.54
Yam 1.02 0.42 4.10 1.06 2.07 2.25 1.61 1.73
Bananas
% of land (medium) 18.32 16.53 15.08 18.31 15.33 15.37 16.33 16.56
Beer bananas 13.95 5.96 16.44 5.96 16.84 19.00 18.59 13.41
Bananas 90.70 85.16 89.65 75.80 87.97 85.71 80.25 83.76
Other crop types
Coffee 25.06 25.75 42.58 26.10 37.80 30.05 28.86 30.73
% of land (medium) 7.15 13.36 5.39 88.2 7.30 6.83 6.86 7.43
Other food crops 23.53 9.09 16.47 14.04 15.74 16.04 12.31 14.77
Other industrial crops 7.59 8.94 6.89 15.74 6.01 3.39 4.90 8.23
Other crops 14.15 20.55 20.60 21.19 11.64 39.9 13.59 16.09
Alternative land use
Fallow 64.86 69.23 68.34 60.02 45.14 67.08 59.27 60.69
% of land (medium) 7.31 11.08 14.43  .832 9.98 10.53 9.74 10.99
Grass land 8.11 7.99 16.74 391 6.08 7.83 7.26 7.57
Forest 23.01 29.62 36.54 29.47 15.25 23.29 23.54 25.47
Housing 98.25 98.76 98.68 99.24 98.56 98.65 5.248 98.22
Percentage of land (medium) used for:
Pulses 17.47% 20.16% 18.45% 17.88% 27.67% 18.18% 20.31% 19.82%
Cereals 9.66% 12.81% 8.38% 1460% 7.26% 1156% 9.57% 10.75%
Roots and tubers 24.23% 23.29% 20.98% 23.59% 22.01% 25.85% 22.21% 23.01%
Bananas 17.89% 13.16% 13.52% 12.81% 14.25% 13.76% 11.83% 13.69%
Other crop types 0.52% 0.00% 2.65% 0.47% 0.13% 0.00% 0.00% 0.11%
Alternative land use 14.84% 14.37% 20.96% 14.03% 11.82% 15.27% 14.69% 14.67%
Note: Information about crop choice is available 3853 households of the 1220 sample. High or low

scores in comparison to average trends are unddriWhen calculating the percentage of land used
for individual crops, only those households whicitigate these crops are considered
Source: Based on own calculations from FSRP dat#2600 and 2001).

26



Table 7: Livestock holdings for different clusters

CLUSTER: 1 2 3 4 5 6 7 Total
Percentage of HH

owning:

Cattle 30.23 19.87 61.73 13.18 16.07 15,52 8.78 20.40
Goat 38.91 4273 57.00 21.69 3428 34.23 25.883.78
Sheep 9.19 19.32 26,52 11.61 4.39 9.59 7.75 11.80
Pig 12.46 850 25.21 7.66 19.54 16.13 7.67 13.08
Rabbit 710 18.64 16.56 8.40 13.20 9.86 7.28 11.24
Chicken 3235 4181 55.32 2424 29.77 2432 17.80.173
Other poultry 6.36 5.33 5.13 2.24 3.04 1.25 0.57 992.
Other livestock 0.41 4.95 0.68 6.92 0.60 0.45 3.002.95

Note: 1220 cases included. High or low scores mgarison to average trends are underlined.
Source: Based on own calculations from EICV dataset
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Table 8: Summary profile of clusters

Livelihood asset profile Livelihood strategies profile

Crop preferences Policies for poverty alleviation

Highest mean income from
Rural entrepreneurs:
Most well-off household<% engaged in this activity;
headed by young maleshighest % active in non-farm
containing well-educatedctivities (47%), mostly in
household member;  own enterprise and in non-
moderate landholdings. agricultural wage labor;

highest pay per hour.

agricultural sales and highest agricultural production in

Lessons for other clusters:
extensive landholdings are not a
‘sine gqua non’ condition for good

estandards of living; however,

High monetary value of

comparison to other clusters;

i 0,
higher % of HHs that produc success depends upon other crucial

bananas and more land
. . factors such as access to off-farm
destined to banana production
mployment and to self-

(than median); more HHs € . L
) . employment; also education is
with fallow land than median. .
important.

Association:
Association links, often
headed by younger mal
landholdings below
sample average while
livestock holdings abov
sample average; mean
expenses just above
poverty line.

in off-farm activities, mostly
in own enterprise or
ggricultural jobs; also very
high percentage with
éivestock holdings although
percentage with positive
income from this activity is
limited - underexplored
potential.

High percentage (37%) activeLess multicropping than

Lesson for other clusters:

average; somewhat more landassociation links providesk-

destined to cereals than insurance and access to credit
median; more HHs with fallowwhich apparently are important for
land than median; monetary subjective assessment of progress in
value of agricultural well-being; policy makers could
production — particularly of  provide assistance to associations to
sales - is low in comparison toengage in new agricultural

first and third cluster production techniques and off-farm
(underexplored potential). entrepreneurial activities.

High revenue from
agricultural production of
which relatively high % is
traded,;

u?;SQ% active in off-farm
activities with highest wages
of all clusters.

Natural resource-rich:
Lots of land and
livestock, headed by old
male, large adult work
force; mean expenses |
below poverty line.

Enhance market-oriented
agricultural production by
improving bargaining position in
price negotiations and reducing ri
related to market-oriented
production (e.g. access to risk-
insurance, credit, etc.).

Higher n® of crops than av.;
more HHs with fallow land,
grass land and forests than
median and more land
destined to alternative land
uses than median.

Resource-poor Income very dependent upon
in fertile regions:  own subsistence production
Very poor in terms of  if active in off-farm sector -
natural resources (land then lowest median pay per
livestock) despite high hour in self-employment and
soil fertility, headed by in agricultural jobs (lower

older male. than female-headed cluster).

Improve access to off-farm
employment opportunities; improve
bargaining positions in wage
negotiations (by investing in traini
and education).

Explore potential for off-farm small-
scale entrepreneurship (enhance
incentives to engage in
associations).

More land destined to cereals
than median; higher % of
HHs (than median) that
produce crops demanding
good soil fertility, (maize,
potatoes); lower % of HHs
that produce sorghum,
cassava, sweet potatoes.

Resource-poor / Quite active in off-farm

Live cose to nearest o7 (07 hird of al
éhouseholds), and able to

%n?efn';'glgc Isaer?élgensci pooﬁegotiate reasonable wages,
livestock, headed by both in agricultural and non-

agricultural sectors.
somewhat younger male.

More multicropping than
average; higher % of HHs
(than median) that produce
crops that still produce in
poorer soils (cassava, sweet
potatoes, sorghum); less HHs
with fallow land than median

Improve access to off-farm
employment.

Explore potential to involve them in
off-farm small-scale
entrepreneurship.

75% active in agricultural
trade but income from this
activity is low; lowest
median income from wage
labor and low pay per hour in
e 207

wage labor activities; decent
pay per hour if active in self-
employment.

Isolated:
Living in remote areas,
somewhat higher
availability of land per a
headed by younger mal
limited stock ofphysical
capital.

Less land destined to pulses
than median; households
concentrate on sorghum,
cassava, sweet potatoes, and
bananas; more HHs with
fallow land than median.

Enhance access to markets by
improving rural road infrastructure.
Improve availability of public
services (e.g. markets, schools,
health centers).

Female-headed  Highly dependent upon
Headed by older femalesubsistence production; least
limited human capital active in agricultural trade
(low adult working force and in off-farm sector of all

Lower n° of crops than Remove gender-related constraints
average; land distribution overthat prevent these households from
different crops is quite close teengaging in agricultural trade and
median; monetary value of  off-farm activities.

agricultural production is Enhancing bargaining position

and education). clusters. lowest of all clusters. through collective action.
Beans, bananas, sweet . . .
Highly dependent upon potatoes, maize, cassava andImprove integration and bargaining

subsistence production; 72%
All are active in agricultural
Severely constrained in trade, but earnings from this
terms of availability of activity are limited; also
land and livestock. limited engagement in off-
farm sector (only 30% of all
households).

positions on agricultural markets;
|i prove access to risk-insurance
credit to stimulate entrepreneurial
activities in off-farm sector;
stimulate demand for labor force
though laboiintensive works and k
investing in broaddased agricultur:
growth.

sorghum are the crops
produced by at least 50% of al
households included in the
sample; households produce
between 7 and 8 crops on
average, and adopt
multicropping on more than
half of their land.
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Footnotes

" A joint initiative of Michigan State Universityhe Ministry of Agriculture and USAID.

" The calculation of Mahalanobis distance was bapenh all variables included in the factor and @usinalysis.
For an overview of these variables, see further.

i For the land and livestock variables, both FSR® BICV survey data were available. We consider FERfR
to be more reliable for agricultural assets (ehg. land variable was measured by FSRP surveyordlg ®CV
data was based upon estimates made by the housetamchim/herself.

V Availability of transport: 0 = no transport expear owning means, 1 = transport expenses, 2 ingwneans
of transport. Availability of rooms per adult eqaignt: 0 = less than 0.5 rooms per adult equivatent 0.5 — 1
room per adult equivalent, 2 = over 1 room per fadguivalent. Quality of outside walls: 0 = wallf mon-
cemented laterite mud or stone, 1 = walls of cestbmaterite mud, 2 = walls of bricks (any type)bmards.
Quality of roof: 0 = roof of thatch or straw, 1 sof of tile, 2 = roof of corrugated iron/concretuality of
sanitation: 0 = no toilet, 1 = open pit latrines 2losed pit latrine/flushed toilet. Quality of egg for cooking: 0 =
firewood, 1 = wick lantern/candle, 2= oil or gamf@electricity.

v A potential proxy for “health,” measured by a alie as to whether a member of the household heid iek
between February 2001 and March 2002, was notdeduThis period does not correspond well with data
from the EICV and FSRP 2001A. Moreover, the inteigtien of “being sick” may differ widely for each
respondent.

Yl The “maximum level variable,” as a measure of aisehiold’s level of education, has proved optimal fo
estimating total household income (Jolliffe, 200®ile this paper does not focus exclusively on ifyleng
income, both education and income variables aleded the analysis.

Vi This variable can also serve as a proxy for aceseedit.

Vil This variable generally captures membership irassociation(s) other than tontines. Associatioesedther
cooperatives, syndicates or other types of econassociations of which over 85% of the memberssagaged
in agricultural and/or livestock-breeding activitie

X Taking provincial boundaries as a basis for thtemieination of living costs is a huge oversimpttion of the
complexity of local price levels and trends. Nomdtilss, without more detailed data, the considerdiffierences
in price levels between provinces calculated is fashion are useful.

¥ This soil quality index was calculated by multiply the scores (values between 0 and 100) attdiotéive soil

characteristics: soil texture (A), soil depth (B)ps$oil sum of basic cations (C), pH (D) and orgaaibon content

(E).
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X The expenditure variable was calculated by thistitss department providing the EICV data. Incamdefined
as the value of consumption of self-produced folud gross revenue from sales of agricultural préslutinus
total expenditure on agricultural inputs plus rexenfrom net sales of livestock and livestock prasluc
agricultural wage income, non-agricultural unskillwage income, non-agricultural skilled wage incomen-
farm enterprise income, income from rents, netimedrom remittances plus total miscellaneous incoRwth
income and expenditure variables are deflated bycthst of living to control for variations in thentng and
location of the interview. McKay and Loveridge (Z)ighlight the importance of excluding the mostreme
income outliers (mainly the consequence of thetsteoall period for consumption of self-productiarthe EICV
survey resulting in over- or underestimation). Coupsatially, extremely large or small (even negatimveome
values have to be excluded from the analysis. Rsianalysis, negative income values were excluG¢der cases
were excluded based on extreme values for the vaulite Mahalanobis distance.

X Applying these ‘marks’ to the Rwandan context gigeset of relative poverty lines based upon overelan
consumption (25,301 and 42,169 Rwf); and an altermatet of relative poverty lines based upon runalan
consumption (19,849 and 33,082 Rwf). The calculattbrihese poverty lines is based upon the enti@VEI
sample, including 6420 households living in bottahand urban environments.

Xl The percentages refer to two different cultivatayeles: season 2000B and 2001A on one hand, astrsea
2001B and 2002A on the other hand.

*¥ Methodological note: Levene’s statistic (i.e. sttior homogeneity of variances) is significant &tirvariables
included in the cluster analysis. This means thate is a significant difference between the vaeanof the
different clusters. The F-test of ANOVA could stié robust if the clusters would have approximatet/same
size, but this is not the case. We are therefofigeib to use tests that do not assume equal vasabhetween
groups. There are four tests available in SPSShaaeis T2 test, Dunnett’'s T3 and C test and the&3arfowell

test. We opt for the last as it is recommendechbysburces cited above.
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