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Executive summary

The Strengthening Local Development in the Highlands and Highf&¥aist Areas Proje¢PSSA)

was implemented between 2013 and 2019 with financing from IFAD arfeethiwian Ministy of

Agriculture and Fisheries. It aimed to unlock rural development and poverty reduction in Peru through

supporting the design and implentetion of business plans (Planes de Negocio, PDNs) by Producer
Associations (PAs), targeting two of the country’s
PSSA was conducted as part of |"Fepl@nismeritpehact assessm
through which IFAD is analysing the impacts of 15 per cent of its portfolio to learn lessons for

improved progamming as well as to estimate the overall impact of its portfolio through an

aggregation aalysis.

PSSA aimed to sustainably improve thenan, physicakocial and financial capitaf its

beneficiaries througthree componentgi) Supporting the formation gfroducerassociationgPAs)

and the development and implementatiobwdiness plandPONSs); (ii) Supporting the development

of conmunity natural resource management plans; and (iii) Strengthening local goveitaada.
focuseso® SS A’ s s u pwhich ibcluded tecRrical supportpooducers to form A and

prepare &DN, with which they applied ta local committee fofinancial supportSelected?As were
registeredormally and received grant equal to 80 per cent of the cost of their PDN, and the members
contributed the remaining 20 per cent. PAs also received trainibggiress management and
accounting.

Thisstudyrigr ously analyses the i mpact of PSSA on a | ar g:¢
strategic objectives and overarching goal, as well as other indicators that measure impact pathways

and crosscutting themes, as relevant. We investigate direct impactsefitiaeies as well as indirect
onesbecauseapillover effects were expected in project districts.

Using data from 3,10Bouseholdgmore or less evenly split between treatment, spillover and control
groups) collected in the summer of 2019, we find thatmost significant direct impact of the project
was related to livestock production. The value of livestock production, input use and input use
efficiency all increased for treated compared to cotooiseholdsby around 60, 50 and 14 per cent,
respedwely. We do not find a significant impact on crop production, though we find significant
increases in totahcome (21 per cengnd cash incom@6 per centper capitaThe impact channels
are twofold: treated households receive a much higher portitheiofincome from livestockwhich
alsosignificantlyincreased at the expense of crop productiom) thé probability of participating in
wage employment significantly increas®de also find that financial inclusion and asset ownership
increased significantly for treated househoRimject area is characterised by high female
participation in decision household making, hence we do not find an impact on this indicator.
Nonethelesswefind significantincres es i n women’s participation in | oc:
employmentas well as in livestock and total income under their ownershipl@sidionrmaking

Significant spillover impacts on households that livé’lBSAdistricts materialisedprimarily through
participation in wage employmemhichled to an increase in cash income per capita. The project
seems to have stimulated the demand for technical assistance and inputs through trainings, as well as
local wage employment oppgunities. Spillover communities also benefited from increased financial
inclusion, as their probability to take a loan and to have a bank account both increased significantly
similar totreated households.



Introduction

The Strengthening Local Devament in the Highlands and High Rainforest Areas PrgRSEA)

was implemented between 2013 and 2019 with financing from IFAD arfeethiwian Ministy of

Agriculture and Fisheriedt aimed tounlock rural development and poverty reduction in Peru through

supporting the design and implementation of business plans (Planes de Negocio, PErNd)bgr

AssociationdPAs) t argeting two of (ThistudyofunP 3 FA'svaspionp &ctt r e
conduct ed asimgae assessméagehdd itd 1€ replenishment periodhrough

which IFAD will analysethe impacts oll5 per cent of its projects and aggredheresultsin orderto

estimate the@verallimpact of its portfolio.

Peruhas experienced considerable, but unbalanced, growth in rural incomes in receMgéars.
there has been significant growth and rural poverty reduction in the coastal regions, ruralipoverty
the"Sierra"highland and'Selva Alta"rainforest regionsemains highand rural inequalityas even
increagd during the period leading up to the PSSA implementéfilachsbarth et al. 20).8The
topographyof these areamakesaccess to expanding rural markets difficult and experisivemalt
scale producers, whichombined with soil erosion and extreme weather eveat&relyconstrairs
productivity and incomgrowth (Escobal and Cavero, 201REI, 2013.

PSSA aimed to sustainably improve thenan, physicakocial and financlecapitalof beneficiaries
through the followinghree componentgi) Supporting the formation d?Asand the development
and implementation of PDd\(ii) Supporting the development cbmmunitynatural resource
management plans; and (iii) Strengtheniocgl governance.

While all components are relevdot addressing the development challenigethe project areashis
impact assessment focusesPo® S A’ s s Wp(Bampanenttl)®he Bupport for natural resource
management (Component Il) and logavernance (Component Ill) have longer term scopes, meaning
impacts are not likely to be measurable immediately after project completiodh in terms of the
strengthening of local governance, would be difficult to quantify at any stage. Component | also
accounts for the largest shai@8%) of the project budget (see IFAD, 2)Jandis expected to have

the largest effects on IFAD&rategicobjectivesas outlined in its 2028025 Strategic Framework

(IFAD, 2016)

As part of Component producersvere reqired to form aPA and prepare a busingsoposal, with
which they applied to gain financial supptram the projectEligible proposals were selected by
Comités Locales de Asignacién de Recursos (C8ARa local committeéormed in a participatory
manner—who reviewed the proposals according to-ge¢ined criteria through public competitions
The project also worked through these CLARS to strengthen local governance asJoanpohent
lII. If aP A ingial proposal was not accepted, thegeived techmial supportto refine their proposal
by the projectand allgroupswere eventually awarded a gra@nceacceptedtheywere provided
with a formal registrationf their PA, a first grant payment, and training basiress management and
accounting. The pject financed 80 per cent of the cost of the business-plahgch mainly focused
on production and processing of crops or livestegkith the remaining 20 per ceoontributed by the
PA membersif cash or irkind) to ensure their commitment.

Projects such as PSSA that employ a dentlrinvn collective action approach are receiving
considerable attention and investment across the continent (World Z2¥&Wong et al.2018.

This is in response to the low uptake of previousdopn rural deelopment projects caused by low
institutional capacity and low trust in regional and national governmest®pal and Ponce, 2011



This impact assessment aims to generate meelded evidence on the effectiveness of this
increasingy popular approachkothat future projects can be improved (Mansuri and R@064. The
studyalso aims to generate methodological insights, helping to inform future efforts to capture the
impacts of such projects, which is made difficult by their der@mgen implementation.

Thisassessmemeneratethisevidenceby i gorously testing ®séndthgkr oj ect ' s ¢
pathways fodirectas well asndirectbeneficiariesPotential indirect impacts that were expected for

non-beneficiary households in beneficiary districts included-gpilir effects through provision of

local services, increased demand for goods or services and positivensbwiatk externalitiesThe

sanpling frame, therefore, included three comparison graepsisting obeneficiay, spillover, and

non-beneficiary (control) householdsm-depth questionnaires at the household, community and

producer association levelere conducted between August amavimber of 2019We estimate the

project’s impacts on a set of indicators identified
a rigorousstatisticalmethodologyand generate detailed lessons to be takerarttount forfuture
projectsinmeasur ng t he project’s contribut ihmanalysiewards | FAD’
also contribuest o | FAD' s accountability mandate.

The remainder of the report contains the PI8& and the research questicaddressed by this
study, details of the impaassessment design and dlatescriptive statistics of the sampllee resuls;
and finally the conclusions and poligcommendations



Theory of change and main research questions

In this section, we first fdcesingaorthepP®$Ah'cs’ Fhesawpypoot €
PAss We al so explain details of the project’
this understanding of the project, we then outlinentiaén research questions around whichitheact
assessmeri$ based.

S cover a

PSSATheory of Change

PSSA' s expected i mpadheToPdiagramindigse 1AT&C mapsthé i ned i n
inputdactivities outputs, outcomes and ultimate expected impacts of a project, highlighting the
interlinkages within and across each stage and the assumptions that are required to hold in order for

the pathways to function (White, 200@onsidering the assumptions isgartant aghey highlight

the factors that may have caused the impact pathways to breakttasihelping to understand the

full impact story

The various types of direct support provided toRHes are Isted as inputs in the ToChe project
first facilitated the formation of thBAsandsupported them tdeveloptheir PDNs Once thd®DNs
were approved, the project aimed to build the capatiBAsthrough grants and nefinancial
support.Thegrantswereused mainly for the purchase of physicapitd to improve or start the
production of specific goods, for example building a fish pond with constant fresh water Juyeply.
PAsalso used the money to hire local experts to prowédbrtical training in the field of their
specialization, for example a&terinarian for the healthy raising of guinea pkgsther improvements
in human capital were targeted through trainingusiness maagement and accountireg well as
throughvisits toother successful production sitessahilar productsThe project alseoached local
championdo provide support t@As.

All of the projectactivitiesaimed to benclusive of womenpandsome women foredtheir own
groupsand developed successful PDdfthoughthe project implementation did not specifiga

target the inclusion of women irAB or their role as PA leadefheproject exclusivelytargeted
womenthrough the provision dfnancial products (savings accounts and life insuratecehprove

their financial capital, whiclollowedfinancial eduation workshops that were offered to mémbers

of the FAs. These workshops were focused mostly on household finances rather than on business
financing thereforethis activity is considereih the ToCasa separate input from theARcompetition

and activities. It is, howeveexpected to influence all outcomes given that beneficiaries with financial
education can improve the financial planning of their housstasld women can increase their
savings capacity through the financial instrumentsyelsas feel empowered to participate stronger
in thePAs and their community.

PSSA’s inputs were expected to | ead tAswvathht puts in t
their members possessimgprovedproduction skills, facilitis and knowledgeand more social

captial Women were also expected to have more savings accourte amdolled ifife insurance

schemesTo produce these outputs, it is assumed indbie of theproject design that there is

sufficient demandrom producergo form PAs and to participate in the trainirend that women do

not face barriers to their participatiorhe importance of demand and a lack of other barriers to group

formation is highlightedn a study of a similar project that provided grants to producergiou

Mexico, whichfound thatencouraging group formatiomas a challengeespeciallyamongpoorer

household¢Cord and Wodor2001). Participation of women has been found to be a particular

problem in past projects in Peru, includiogJuntos t h e [argescale runal’Cenditional Cash



Transfer project (Valent®010. Low levels of trust in the government in these regions of Peru could
also causgotential beneficiaries not to participate.

Through these inputs and outputs, varioussebold and R level outcomes were expected. First, the
formation of FAs alone was expected to improve the benefits from market participation for members.
Past studies have found that membership of such groups can increase bargaining power (Thorpe et al.,
2005), encourage mutual support through strengthened social capital (Bb@21Heemskerk and
Wennink,2004), and can reduce transaction costs for production and sales (Barrett et al., 2012; Yang
and Liu,2012. Reduing transaction costs, in particuldras the potential for considerable impacts.
Cheaper and easier access to markets, information and new technologies can encourage farmers to
participate more in markets, to invest more in their production, and to invest in higHeighsk

return activites based on the prospectafgerprofits (de Janvry et al., 1991; Guiso et al., 1996;
Stockbridge et al., 2003; Markelova et al., 2009). Increased investment and technology adoption can
also be incentivised through kispreading within the groupsi(@regorio et al.2008 Abebaw and
Haile,2013. Based on these benefits, membership of such groups has been found to increase market
participation, agricultural productivity and total income, especially for sgtalle producers
(VerhofstadtandMaertens 2015; Ma and Abdulai, 2016; Bachk2019.

Thepositive outcomefrom forming a A are then expected to be amplified though the support
providedto the groupsAt the household levetechnical assistance and financial support can further
encourage thadoption of new technologi€Shiferaw et al.2009, whilstimprovedbusiness

management, and better quality and quantity of prodiscéxpected to further improve their selling

and buying practiceisoth inside and outside of th&FBijman et al., 200¥ This is expected to begin

a virtuous cycle, through which the success of the group increases the engagement and investment of
membersand fuels further increases hetscale of the operations ahé@demand for their products

At the level ofPAs, formal registration and business managenaming shouldensure that the

groups establish sustainable management and planning processes and effective codpéuvation.

and complemented by the household level outcomes, this is expectatdributeto the growth of the

g r o umerhbership and assetsd its ability to access external finanthese expected impactea
reflected by a previous study in Nepal, that found providing extension support to producer groups led
to significant impacts on the growand income of the groups and significant growth in human, social
and financial capital of its membeBigta,2018. The study also validated the greater inclusion of
womenin the groupghat is expected from the proje@hese outcomes are expecteddatribute to

the sustainability of the household level impacts, through their improved managaneart

increasinc apacity t o s upwyelthood activitiesn variounwayb er s’ I

With higher productivity and more benefits from market partiggma ultimate impacts onA

members are expected in the form of higher incomes, savings and reduced. Baxéntys are also

expected to be improved tbnbeghitbhhacigheebj enot!l sssoppo
productivity, incomesand savings arthen expected to impro¥eod security and nutritioriviore

robust production practices, and rslkaring through collective action, are also expected to increase

livelihood resiliencgHeijman et al.2019.

Improved financial inclusion and®Finvolvement is alsoexpected tompactw 0 me n
by enhancing their autonomy, bargaining power and voiccSu ppor t i ng women
has been found to have a powerful effect on empowerment indieadersonstrated bprojects in

East Africa andndia (Hendriks2019. The positive effects of group meml
empowerment has also been confirmegimjecst hat encour aged wpmodecer’ s i nvol v
groups in Ethiopia (Oxfan2019 andi r r i gat or s’ assoc(Arslanetaln2018) n t he Phi l

S empower ment

)

s financi



This set of impactare expected to reinforce each other, and areeaisected to feedback to the
outcome leveby further fuelling investment, productivity and market gpation. Theyshould also

be mutually complementary withe expead PA level impactshelping tosustainabt increasehe

PA’ profitability and growthIf the PAs continue to grow, it is also expected that they could convert
to a cooperative angperateon a largescale potentially reahing a scale where thean stinulate
positive effects on the wider economy.

Achieving these outcomesd impactslso comes witlunderlyingassumptions. Technology adoption
and increasegroductivityis relianton thep r o j fenantidl end notfinancial support being
appropriateandon appropriate technolags beingavailable These outcomes aadso relanton welk
functioning markets for inputs, crediind outputsThe suitability of the support, and the importance

of markes, is highlighted by the study of the grant project in Mexico mentioned above, which found
thatthe grants provided toA3 weresometimes too small for their intended purpose, and that
producers were also hindered by insufficient input acg@sed and Wodn, 2001)Improved

productivity is also reliant on conducive environmental fagtmd improved food security and

nutrition also requires weflinctioning markets for foad~or the R level outcomes, themaust be
avenues available for market entry foese groups, and there must be a lack of barriers for women to
access leadership rolé&he success dhe PAs alsostrongly depends ome mb ectiwe’

participation and financial contributions.

Non-participants in the project area are expected to bemnefitly through the transfer of knowledge
as beneficiaries apply and share the skills they have acquired. One example provided by the project
team was of #A membemwho received vetiary training for guinegigsandis now being called by
other producers to teach them these shitidto deliver veterinary services to theRast rural
development projects have shown that, where the appropriate channels and networks exist, such
knowledge transfer mechanisms can hawseytul effects, as confirmed by studies of a technology
adoption project in the Dominican Republic (Aramburu et28119 anda Farmer Field Schools in
Tanzania (Garbero and Chichaibe20,18. In addition to knowledge transfer, nbeneficiaries may

be inspired to form their ownA%s and pursue similar activities by seeing ties Rt work or by
observing the public reviewing of their business plans. Although not included in the ToC, which
focuses on direct impacts, capturing these indirect spillover sffeetkey focus of this impact
assessment.



ASSUMPTIONS

Figure 1. PSSA Theory of Change

INPUTS > OUTPUTS > OUTCOMES > IMPACTS

9§ Producer associations are
established and
functioning with greater
membership including
women

» 9§ Producers are trained on
production technologies
and techniques

9 Improved sheds, ponds
and other facilities are
built

9 Producers are provided
with information and skills
on business management

9 Producers and their
household members
receive financial education

1 Women are provided
access to savings and
insurance instruments

Establishment of PAs

9 Accompanied elaboration
of business plan

1 Public competitions
among PAs

i Formal registration of PAs

9 Inclusion of women

Producer capacity
building

1 Training on production
technologies

i Training on business
management

i Training through classes,
fellowships, local
champions and constant
accompaniment through
local technical experts

Financial education

9§ Financial education
workshops

9§ Access to financial
instruments for women
(savings accounts and life
insurance)

9 There is sufficient demand to form associations

9 There is sufficient demand for training

9 No other barriers exist to the formation of associations

9 Cultural norms allow women to participate

fNo ot her barriers exi st
insurance instruments

Household Level

9 Adoption of new
technologies

1 Increased investment in
agricultural production

1 Increased productivity

9 Increased market
participation on better
terms with lower
transaction costs

9 Improved business
management capacities

Producer Association
Level

1 Increased assets

9 Equipped to support
members

9 Sustainable management
and financial planning
processes established

9 Increased involvement of
women

9 Increased cooperation
among members and
growth of membership

9 Improved ability to access
external finance

Household Level

Household Level

1 Increased income

1 Increased savings

1 Increased food security
and nutrition

1 Increased resilience

1 Empowerment of women

Producer Association
Level

9 Sustainably increased
profitability

9 Set on path to continuous
growth with potential to
become a cooperative

9 Local economy is
stimulated through
increased supply and
demand of products and
increased employment

9 Financial and non-financial support is sufficient to increase
capacity and technology adoption
9 Markets for inputs, credit, savings, food and outputs exist

and function well

9 Producers face no other barriers to improving productivity
such as soil quality, capital or weather conditions.

Producer Association Level

1 Sufficient ability to access markets
9 Members are fully engaged and willing to contribute
9 Women can access leadership roles




Project coverage and targeting

PSSA wasmplementedy the government agency Figure 2: Map of project coverage
AGRORURAL in 85 districtsacrossour
departmentsCajamarca, Lima, AmazonaandSan
Martin (see Figure 2)its target population
comprised 55,000 rural poor familigging in high
altitude areas (more than 1,00@bove sea levgl
The areas were required to méwet following

criteria: purely or predominantly rural as defined by
the Natignal Statistics Instituthave an extreme
poverty rate of at least 10% (at national poverty
line), andhave not received recent development
support from projects by IFAD, the World Bank or
othersimilar agencies

At project completion, the PSSA had implemented
1,525 initiatives out of which 1,166 were PDNs ant
359 PGTs, benefiting 36,053 households in total
(PSSA 2019).

Research questions
Inf ormed by the PSSA's ToC, this i mpacWhilsassessment

specific to the project, these quesdarchigns al so asse
strategic goal of r educi ngngptatege objegtivea of enhanacecd d i nsecu
productive capacity, mar ket par tdutingtheanesiobn and cl i m

gender and nutritior-as outlined il F A 20162025 Stategic Framework (IFAD, 201@he
research questions aasfollows:

1. Did the project have the intended direct impacts on household income, food security, resilience
and women's empowerment? Through which pathways were these achieved?
2. Did the project havéhe intendedspillover effecton households in projedtstricts? Through
which pathways were these achieved
3. How have the PA's progressed since theiss formati
and finance?
4. To what extent are women involved inth&ed?Di d women’ s contri bution to i
5. What are the implications of these findings $onilar demanddriven rural development projects
implemented in the futufe

Tablelbel ow shows the |inkages between the above rese
overarching goal and crossitting themes.



Table 1. Matrix of research questions and IFAD's goal, strategic objectives (SOs) and cress
cutting topics

Cross
cutting

Gender,
Economic Productive Market - youth,
. . Resilience "
Mobility Capacities Access nutrition,
climate
Did the project have the intended
impacts on beneficiary households
in terms of increased income, food X X X X X
security, resilience and women's
empowerment?
Did the project have spillover effects
. . . X X X X X
on households in projedistricts?
How have the PAs progressed since o o .
their formation?
Are the PAs able to access markets
X X X

for outputs and finance?

To what extent are women involved
in the PAs™Did their contribution to X
income improve?

Impact assessment desigrData and methodology

Sample design

Houshold, community and PA levelada werecollected for thismpactassessmettetween August
andNovember 2019The household and community questionnaires covieeadiment and control
groupsanda spillover group ofridirect beneficiaries

For the household questionnaire, sample size calculations and discussions with project staff
determined thatoveringl,000household per group (treatment, spillover and contrtuld
providesufficient power to accurately detect impacThe sample was stratified by the northern and
southern project areaie to theifundamentally differenagroecological conditions and
infrastructure The sample wadistributed between the two regions acting to theproportionof
number otbeneficiaries in each area indicated bproject monitoringand evaluatiomata 86 per
centof the sample was allocated to the northern ared drpkr cento the soutl?

The sample was designed to suppaulaustcausal analysito quantifyt he pr oj eThe’ s i mpact s
key to accurately estimating the impact of a development intervention is to compare a group of

1 See Arslan and Egger (2019) for further details of the sample size calculations that were conducted to ensure sigficant stat
power for impact assessment.

2 The proportions refer to the sample éfsafter having restricted theAR to those with deast 10 members and that are located

in communities without beneficiaries of the other PSSA project component.

10



beneficiaries (the treatment group) to a set ofneneficiaries (the control groupyho represent
how beneftiaries would have fared in the absence of the prdjethis case there are two treatment
groups consisting of the direct and spillover beneficiaries of the projaas, the samples for the
household and communitpestionnairewere designed tmentify representativereatmentnd
spillover communities and householdrg with controlcommunities and householttsat could be
compared with both group€omparability in this sense refers to the similarityhef three groupat
the time of PSSA’ sallowingiusto separate tingprofedfieastirant chamges
that would have occurred anyway if the project never existed

Based on t h-eandpm impleeentatios, the samfiamemust ensur¢hat common
characteristics among treated and control graupsaccounted foihis is usually done by using the
sametargeting criteria project used to identify beneficiarigse project was implemented by first
selecting eligible communities, and then advertisirgproject in the communities, whereby
producers were required to organise themselves to participate. It is not possible to recreate this
selection in control communities, therefore the sample design focused on identifyipgojent
communities that lha high chance of containing producers who would have engaged with the
projectif they weregiven the chanc&his was done using projectonitoringdata combined with
the2012CENAGRO census, a nationally representative dataset of agricultural prootueers

from the year the project was implemented

Using these data two round of Propensity Score Matching (PSMereused to produce the final set

of sample communitie®Rropensity Scores are essentially used to identify units that are similar based
on multiple characteristics. In this case fivet wantedto identify similar treatment and control

districts and thercommunitesb ased on char act er i targetingesiterih @and k e d
characterists that may have influenced th®in impact indicators (such as productivity or incame)
thus increasing thprobabilityof sampling households that wowdtlow us to catulateunbiased

impact estimates

Using PSM, each unit is assigned a Propensity Sbateepresents the probability that the unit is in

the treatment grouponditional on relevant characteristidhisis done byunning a logit or probit

model where th dependent variable is then i trtedtnsent status, and the independent variables are
the relevant matching characteristics mentioned ghwitle the predicted values of tliependent
variableused ashe Propensity Scor¢€aliendo and Kopeini2008. Treatment and control units

are then paired based on the proximity of their scores, and units without a match are excluded. This
is a common approach to sample desighichhasbeen widely usedh a number of past impact
assessmentd development interveions (Arslan et al., 2018Garbero et al., 201&aolantonicet

al. 201).

Thefirst step of sample design included tdentificationof suitable treatment and control districts
This was done using thmseline studgommissioned by the PMU, which had identified a set of
control districts for the PSSthat met the project eligibility criteriasingPSM based omarious
relevant observable characteristics. The eligibility criteria at district level are that they ard locate
within the fourdepartamentosf the project area: Amazonas, Cajamarca, Lima, San Martin or in
neighbouringdepartamentasHuancavelica, Junin, Lambayeque. Further, they must be at an altitude
of at least 1,000 metensostlyrural andhave arextreme puerty rate pased on the national

poverty ling of more than 10 per cent of the populatidrhe set oflistrictsthat meethesecriteria
werereducedusing PSMwherePropensity Soreswereestimated based on poverty rate, share of
small farmers among &gultural producers, share of cultivated land owned by producers, altitude,
location, and rural population shafiéis led toa set of 85 treatment and 56 control districtthe
baseline study.
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In the second step, the number of distneese further educed using the CENAGRO déata

identify districts with enough households that produce one of the top five products of PDNs in the
PSSA monitoring datalhese are guinea pigs, pigs, coffee, fruits and large animals (mostly cows)
representing 68 per centall PAsin the projectat the time of saple design Districts in which

more than 60% of producers own more than the meatizmuntof one of these products atept in

the sampldhis left a final set ofi5 treatment an@3 controldistrictsfrom which toselectthe

treatment, spillover and control communities

Within the45 selectedreatment districtsall treated communities were eligidler the samples

long as there were at least ten beneficiaridsr{fembers) residing in the communéccording to

t he p mornitaingdatalAll of the communities without aRin the treatment districtsere
eligible for inclusion in the spillover groupvhile dl communitieswithin the control districts were
eligible for the control group. A serd round of PSMising the CENAGRO dataas then used to
identify the final set of sample communitj@ghich wasconducted separately for the northern and
southern regiong=irst treatnentand control communities were matched, anthmunitieswithout a
matchwere droppedthenthe selected treated communities were matched with potential spillover
communitiego identify spillover communitiesvith a matchin both cases the Propensity Scores for
each community were estimated basedlata from D12 onthe number of produceis the
community the demographics, education and facilities of households in the community, and the
types of external suppaditthadreceived:

The number oEommunitieghatwere deemed comparakilerough this process exeged the total
sample size needed, therefemadom selectiofollowed by validation byroject staffwere used to
identify thefinal set 0of100 communities per groufréament, spillover, and contrpl The
remaining communitiem the long list weraisel aspotentialreplacementduring field workshould
any problems arise with the selected communities

3 Where PAs were registered in more than one community, the community with the highest proportion of the members was
considered as the treatedmmunity.

4 The specific variables used for the matching were: Number of producers, total land, average dependency ratio and eusehold si

female household head (%), have improved toilet (%), have improved kitchen (%), adults with secondary edjcatiore
land (% of all land), irrigation coverage (% of all land), have cement irrigation, beneficiaries of social projects (f6jabesef
extension services (%), members of a producer group or cooperative (%), loan applicants in past yeat/@d)irirofffarm
activities (%),

12



From the selected communitjes
householdsvererandomly ampled

for the household questionnaita.
treated communities, thmonitoring
data providd the full list of
beneficiaries from whichouseholds
wererandomly selectedvith no more
than five households samgl&om a
singlePA. In both the spliover and
control groupshouseholds were first
listed during an initial visit, and then
randomly selectetbr the interviews

In a small number of casdabe
selecteccommunities were not
accessible, either because of the
terrain, or in one case because entry
was refused by a local leadéiso in
some ommunitiesthe desirechumber
of household could not be obtained,
meaning that additional communities

Figure 3: Map of sampled communities

® Beneficiary
Spillover
@ Control

had to be adde&ome difficulties in locating PA members during field warbre addressed by the
data collection firm to maintain the total sample size to the extent possibliedimal number of
treatment households slightly lower (byl8 householdsthan plannedData from a additional 103

households were collesd from the control and spilloverommunitiego buffer against potential

data issues during analysighe distribution of communities is mapped in Figure 3 taedintended
and actuahumber of communiies and households for each departnaatpresented in Table The
actual valuegrein parenthesig cases thedifferedfrom the intended numbers
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Department

North
Amazonas
Cajamarca
San Martin
Lambayeque
North total
South
Junin
Lima
South ptal
Total (all)

Table 1. Sample distribution across departments

Nr. Nr. Nr. Nr. Nr. Nr.

communities households
1(2) 10(12)

77(76) 780(761)
7 60 (59)
0 0

78 (89 850 (832)
0 0
12 150
12 150
97 1,000 082

communities

1(2)
79(81)
7
0
87 (0)

0
13(16)
13(16)

100 (106)

Questionnaires and impact indicators

households

10(18)
790(826)
70
0
870 @14

0
130(160)
130 (160)

1,000 (,074

communities

16 (18)
46 (47)
0
10

72.(79)

15
0
15
87(90)

households

240(275)
460(472)
0
150
850 (897)

150
0
150
1,000 ,047)

All three of the questionnaires captured data that refer to the 12 month period between August 2018
July 2019, which covers two agricultural seasfihe main season and a small seaddized only

by some housholds)in the country. The main impact analysis is based on the data from the
household questionnaire, while data from the community questionnaire is used for context and to
identify factors that may have influenced impactstiese is naontrol group for the PA

guestionnairdy design (PAs were formed and supported in treated communities thelgata
from the PA surveyareused for a descriptive analysisly. This analysis provides an overall
understanding of the A’ smed tbrough PSSA by project completion, &edps usdentify

possible linkages with the household level outcomes and impacts.

The i mpact i

ndi cator s

ar e

dr awn

from

t he

outcomes and impacts of the prdjékhese indicators are constructed from the household data, and
in all casesepresent annual values feruseholdin terms of outcomes at the household level, we
use sets of indicators related to agricultural productivity, and the production of livefisbcand

bees, as farming and livestock rearing are the two main activities of the producers ahsl. theeP
also assess a set of outcome indicators relating to market participation for these two alrtivities.
terms of impact indicators, we assess eétadicators relating to income, resilience, food security

and nutrition,

and
constructed, are outliden Table 2Ea c h i

women's

i s

empower me ndre
ndi cator

al so

and relevant crossutting themegi.e. SO1, SO2, SO3, OG and CINpte that the impact indicators
directly correspond to these categories, while outcome indicators represent channelsithrclugh

impact is achieved.
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Table 2 Description of outcome and impact indicators

Livestock production (including fish and bees households who did not own livestock at baseline notcluded) i SO1

Cash income from selling live or slaughtered livestock, livestock products, fresh fish and fish products, and bee
Value of production products, plus the value of livestock slaughtered for home consumption, and livestock, fish and bee products cc
at home, valued using timeedian price for the sample feach species and crop when s@drletto et al., 2007).

Effectiveness/efficiency of
livestock practices

Land dedicated to grazing Hectares of land dedicated solely to livestock grazing. Investment in production

. . . . . . Livelihood practicesPhysical
Livestockownership Index of livestock owned calculated based on Tropical Livestock Units (Jahnke, 1982) i
Expenditure on inputs Cash expenditure on purchased livestock, and labour, machinery, vaccinations, feed, shelter. Investment in production
Output per dollar of input Value of production divided by expenditure on inputs. Efficiency of livestock practices

Crop Production (households who did not cultivate any land with crops during the study period not included) SO1

Value of harvesper ha. Income from crop sales plus the value of +sate uses (including home consumption), valued using the median prii Effectivenes#fficiency of

for the sample for each crop when sold (Carletto et al., 2007). farmingpractices
. . : . . . Investment in agricultural
Land cultivatedwith crops Sum of land cultivated with annual crops in both seasons and land under trees and perennials. production g
Crop diversity CropDiversity Index, calculated based on a Herfindldhlschmanindexcalculation (Hirschman, 1964). Livelihood practices
Expenditure on inputger ha. Cash expenditure on labour, seeds, fertiliser, pesticide, insecticide and transport costs to purchase inputs. Investment in production
Output per dollar of input Value ofproduction divided by expenditure on inputs. Efficiency of farming practices
Livestock and crop market participation i SO2
Proportion offarm . . . : .
port Percent of the value diffestock/cropproduction that was sold, rather than consumed at home orfotheses. Market orientation of production.

production that was sold

For those who sold any of their produce, did they sell at a local or district mard@tinewhere other than the farm

. . Sales practices
gateor roadsid@ (Yes/No indicator) P

Sales made at a market
For those who sold any of their produce, did they set atlocal trader or business, or to anyone other than

s L Sale ti
individuals? (Yes/No indicator) S Pracices

Sold to trader or business

15



Table 2 (continued): Description d outcome and impact indicators

Income and livelihood resiliencgfull sample) 1 OG and SO3

Totalincome Value oflivestock anctrop production, plus cash income from waged labour, househtddprises, and other sources Income

Cash income Cash income frontivestock anccropsales plus cash income from waged labour, housebatérprises, and other sources.  Income Financial capital
- . . L . . ) . . Livelih mposition;

Livelihood diversity Livelihood Diversity Index, calculated based on a Herfingdinbchmanindex calculation (Hirschman, 1964). Regilie%(::oel composition;

In wagedemployment At least one household member issiagedemploymen{Yes/No indicator) Livelihood composition

Daily wage from employment Average daily wage from all jobs held by household members Income; Livelihood

composition
Asset ownershi Index of assets, separated by durable and productive items, calculated using Principal Componen{s&eaiibiger and ResiliencePhysical
P Pritchett, 2001) capital

For those who experienced a climatic or fofimatic shock, selfeported extent that they were able to recover their
Shock recovery livelihoods The scale is as follows: 13id not recover; 2 Recovered somewhat, but worse; 3 = Recovered to the same Resilience
level; 4 = Recovered and better off.

Food security and nutrition - CT

Food Insecurity Experience Scd8 scale) Composite indicator afight questions regardirigod insecurity, also adopted

Food security by SDGs (2.1.2]Ballard et al., 2013).

Food security

Dietary diversity Household Dietary Diversity Sco(6-16 scale)Based on the consumption 1 food groups in the pasteek(FAO, 2010). Nutrition
Womendés emp-cCWwer ment

Gender differentiated valse
Women’' s cont |

of crop, livestock and total Calculated using the indicators above by separating the values according to who owned the assets that generated inc ownership of
income, and livestock controlled the income sources: female onhgle only and joint : P
) income/assets

ownership

Involved in livelihood Women involved either solely or jointly in household decigieaking about at least one of the following areas: farm Women's posi.

decisions production; use of income from farmingage labour, household enterprise (Yes/No indicator). household
Number of groups (sucha®\B, savi ngs roups, women's roups, etec. Wo me mpdsition in the

Member of a local group groups ( 9 9 P 9 P ) m 'm).5| ni .
member. community; Social capital
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L . . o Women’'s econ
In wagedemployment A female household member is either a manager of a household enterpriseveagsedemployment (Yes/No indicator) '
empowerment/autonomy
. . . Women’ s finai
Life insurance coverage At least ondemale household member has life insurance coverage (Yes/No indicator)

inclusion
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Impact estimation methodology

We estimate the impaof PSSA attributable to project interventidngusing norexperimental
econometri@nalysismethodsAs is best practicaye employ two modedpecificationsin order to
test whether results are robust across estimation meteanalyse impacis two categories:
project’ s dcomgadnthouseangda idréasnentaryd controcommunities andthe
spillover/indirect impacts bgomparinghouseholds irspillover and controcommunities All of the
steps of the methodology explained in this secti@tonducted separately for the tivopact
categories

The first steps toremowe houséolds from the analysis that hapetentially incorrect or highly
outlying dataWe removed 111 households because ttaeyoutlying data for income, land size,
crop yields or livestock ownership or producties85 from the treatment, 25dm the spillover, and
51 from the control grougAs is best practice, the samjsehen trimmed based on the common
support(seeHeckman et al1998. This involves assigninBropensity Sores to each household, in
the same way as in the sample desigplained aboveand removing treatmewt spillover
households with Bropensity Sore above the highest score from the control group, and removing
control households with score belowthe lowest score from the treatment or spillover grovip.
estimatethe Propensity &resusingmatching variables that represent household demographics,
education and assets, land access and exposure to climatic Shocks.

To know the actual impact of a project on a given impact indicator, one would need to know the
exactvalue of the indicatoat the same point in tintead the project never existece.
counterfactualThis valuecould then be subtractédm the actual values for all beneficiaries to give
the average treatment effect. As this is impossite;experimatalimpact estimation models
estimae this hypotheticatounterfactualaluebased on values from the control groEpsuring that
treatment and control units are welatched according to characteristics linked to project selection
(or seltselection inthis case) and characteristics likely to have influenced the impact indicator of
interest since the project was implemeritethe critical component of this meth@&ustin and

Stuart, 2015).

Weesti mat e P Sshgah laverserPmlability Weighted Regression Adjustment

(IPWRA) model, and a Nearest Neighbour (NN) model. These two models were &loosen

number of models that were tested as they prove the most effective in ensuring the treatment and
control groupsrewell-balanced based on relevant characterisiibey also minimise the need to
drop households from the analysis because tbeythave a match.

The IPWRA approachses weighting to estimatiee with- and withoutproject values. Based on the
method outned byWooldridge (2010) and Austin and Stuart (2Q16¥se values are predicted

using a regression model that is weighted base®lemant characteristics. In this case, treatment
households are all assigned a weight of one, while control househeldssigned a weight based on
their likelihood of being in the control group. This is calculated in a similar way as the Propensity
Scores outline above, except that we are now estimétngrobability ofoeing in the control rather

than the treatment gup. Control households are then weighted by the inverse of this score, meaning
that households that are more similar to a treatment household (rather than a control household) are
assigned a greater weighkiquation 1 shows how the weights are calculated:

5 The propensity scores were calculated according to the following varibhbiesier of adult males and females, dependency

ratio, education of household head, average education of household members, number of hoasgfeisiwith a disability,

gender of household head, gm®ject asset ownership (household, productive and livestock assets), hectares of land owned with a
title, and the number of weather shocks experienced since 2015.
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(O I N p— 1)

where T = he treatment status (1 = treatment or spillp@er control), and P = the probability of
receiving the treatment they received given the set of weighting variables.

A weightedregression model is then as® estimate the predicted value of the impact indicator for
the treatment (spillover) or control group. The regression model is specified as follows:

w 1T 1Y 1 Q (2)
Where Y is the outcome for househofdr the impact indicatorT; is the treatment status for
household, Xjrepresents ahx J matrix of control variables used in the modeljs the coefficient
of the treatment indicator ahd is a vector of coefficients to be estimated for eadhefcontrol
variables i, is the constant, andis the error ternfsee Cameron & Miller, 2015 he ontrol
variablesare factors that are expected to haflienced the outcome variable, wilot having
been affected by the projett.

The impact (irthis case termed as the Average Treatment Effect on the Treated, ATET) is then
calculated based on the difference between the predicted value for the treatment (spillover) and
control group, as follows:

0"YOYhd 3)
Where® is the averagexpected outcome for the treatméspillover) households, and is the
average expected outcome for control households obtainedEfjaation 2.

The NN models anonparametricMahalanobis distandeased radius matching model. The
Mahalanobis distamcis a matrixbased method of determining the distance between two units based
on multiple data points (Hill and Lewicki, 2006). In this case we use this measure to find treatment
and control households with the smallest distance accordihg televantmatching characteristics

and we match treatment households with all control households within a specified radius. The
average difference in the impact indicator for each matched pair provid&setage Treatment

Effect (ATE) of the project on that indator (Abadie et al., 2004). Formally, the ATE from this

model for a given impact indicator is calculated as follows:

ATE = E(Y1i —Yaq) (4)
Where Y represents the outcome for treatment househalddY o represents the outcome for
control household and thek is the expectation operator.

The success of the models in ensurirgg the groupsare weltbalance is assessdbased orthe
Standadised Mean Differences (SMD) between the matching variablesh&oomparison between
thetreatmen&ndcontrolgroups the average magnitude of the SMD between the two groups across
the variables was reduced fron®@6to 001 by the IPWRA model, antb 0.02 by the NN model. For
thecomparison between the spillowvandcontrolgroups the average magnitude was reduced from
0.08to 001 by the IPWRA model, artd 0.04by the NN model (see Appendix | for the change in

the SMD foreachmatching variable)The threshold SMD foa balanced sample subject to debate

in the literature, buan average SMD of below 0id widely usedAustin, 2009. Our analysis
confirmsthat bias between the compariggmoupsis reduced to a negligible level by the two

6 The model was estimated usingéreskedasticityobuststandard errorControl variables for each impact indicator were
selected from the following listumber of adults; dependency ratidueation of household heaaljerage education level in the
householdpaseline index values of tropical livestock units, productive assets, other household assets and household dwelling
characteristics; land area owned with a title; number of exogenous shocks household was exposed to and altitude
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analytical models. As the IPWRA model perfargtightly better, this isised as the primary model,
and the NN model is used to test for the robustness of the results across models.

Profile of the project area and sample

The purpose of this section isgicovidean overviewof the project context tsupportthe

interpretation of the result8Ve first discuss descriptive statistics of the sample communities from the
community questionnairend therstatistics of the sample households from the household
guestionnaire.

Selected characteristicof samplecommunities

PSSA focused on tH&ierra" highland and "Selva Alta" rainforest regiaideru, both of which
mainly contain small and relatively dsged community cluster8Vithin these regions, the project
targeted communities with high poverty ratlest had not received extensisepportfrom other
organisationsThis selection criteria is reflected in the data from the community questioresire
indicated bykey characteristics presented in TablBthe three comparison groups

The average populah in the three comparison groups is less than 500 househlitasjgh the
average for the treatment communities is slightly larger than the oltheniset access is poor across
the communities, with less thaix per cent in any of the groups having arket for trading within
thar community a figurethatfalls to just under two per cent fepillover communitiesThe

majority oftreatment and spillovexommunitieshave a market within the same district (57 per cent
and 64 per cent respectively), bulyp40 per cent of control communitids, with 54 per cent
reporting that their closest marketocated in another district.

In terms of accessibility to other servictte majority of communities reported thhey have a
primary schoothat isaccessible without a car or bu® a slightly esseextent, secondary schools
and hospitalarealsooften accessibleHowever, across thea@ips, only around 20 per cent have the
sameaccesdo a bank or a vetinary and only around five per cent a poffice.

A number of significant challenges were repoitedommuniy surveys Across the groups, access
to water for productioiis the most common challenge, followed by crop pests and diseases and
unreliable or extreme weather. Despite the lack ofl lozakets, under ten per cent of the
communities in any group reported access to markets for tradimgress to inputs be a main
challenge This may be because road infrastructure is relatively good, with a low proportion of
communities in any grougeporting road quality to be a challenge.

Challenges related &xtreme weathearealso reflected in the data on shotkey have recently

faced. Across the groups, betweer80per cent of communities reported experiencing an extreme
weather shocksichas adrought, floodor storm)since 20150utbreaks of crop and livestock
disease and price spikes were also commongaes/where, but with highest incidence in treatment
communities
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Table 3. Characteristics of sample communities by treatmengiroup

Average ppulation 464.92 319.78 304.48
Closest markef%):

Within community 4.04 5.56 1.89
Outside community (same district) 56.57 40.00 64.15
Outside community (other district) 39.39 54.44 33.96

Nr. usersof closest markenh anormal week

(%):

Servicesaccestble without car/bug%):

Less than 50 23.23 30.00 36.79
50-100 32.32 35.56 28.30
100500 22.22 14.44 15.09
Over 500 22.22 20.00 19.81

- Primary school 97.98 96.67 93.40
- Secondary school 78.79 82.22 75.47
- Hospital 82.82 78.89 80.19
- Bank 19.19 20.00 17.92
- Police station 38.38 44.44 28.30
- Postoffice 5.05 4.44 6.60
. 27.27 18.89 21.70
- Veterinary
Main livelihood challengé%):
- Water access 38.38 32.22 39.62
- Pests and diseases 13.13 17.78 19.81
- Weather 18.18 21.11 5.66
- Access to output markets 5.05 8.89 3.77
- Access to inputs 5.05 3.33 7.54
- Road quality 3.03 4.44 5.66
Shocksexperiened since 2015%):
- Extreme weather 83.83 70.00 82.08
- Crop disease 64.65 51.11 60.38
- Livestock disease 38.38 31.11 37.74
- Price spikes 41.41 21.11 33.02

Note: Sample sizes unless specified in parenthesis: Treatment = 99; Control = 90; Spillover = 106

Selected characteristicef sample households

Table 4presents descriptive statistics from fimal household datasétr the three comparison
groupsafter removing outliers anahatching to ensure a reliable counterfactaaldescribed above.

Details of the household members suggests the three groups are relatively simidsveréige
number of household membexsd the dependency ratiare both similar, although theredasslightly
lower proportion of female headed households in the treatment grdye( cerjtcompared to the
control (L6 per cent) andpillovergroups (14 per cen}. The percentagef households that hawe
disabled membewhichis defined asaving difficulty walking, seeing, hearing, speaking, memory
or concentration, or washing and dresgis 2018), is slightly smaller in the treatment grotip

The average education of househioddds islightly lower for the spillover groupaveraging six

7 The questions weradopted from the Washington Group on Disability Statistics, see: http://www.washingtongroup
disability.com/washingtogroup-questionsets/shorsetof-disability-questions/
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years compared to seven years for the treatment and control geahpsl enrolmemntatesare

reasonably high across the sampléaround88 per cent.

Table 4: Characteristics of samplehouseholds ly treatment group

Household composition and education
Household size

Dependency ratio (%)

Female household head (%)
Household member with a disability (%)
Education of household head (years)

School enrolment rate (% of scheage
household members)

Livelihood details

Total incomeper capita ($)
Cash ncome per capita ($)
Income diversity (HHI score)

Asset ownership:

- Household durables (index score)
- Productive (index score)

- Livestock (TLU)

- Land (ha.)

Value of crop harvest ($)

Value of livestock production ($)

Member of an agricultural collective (%)
Food consumptoa nd womenoés
Foodinsecurity (08 score)
Dietarydiversity (316 score)

Female membés (%):

- Involved in househdllivelihood
decision making

- In wagedemployment

Note: Numbersin parenthess refer to sample sizes for the variable in question. For all other variables sample

3.50 3.61
33.91 38.12
11.98 15.51
11.77 13.60
7.31 7.08

86.85 (543 88.92 (55)
1,366 1,120
1,016 847
0.55 0.62
1.39 1.20
1.61 1.51
2.39 2.36
1.57 1.78

1,007(758) 1,391(763

1,817 (876 1,237 (932
100.00 4.03

empower ment
1.98 2.13
10.87 10.41
95.18(872) 94.74(932)
20.07(872) 15.77(932)

sizes areTreatment 2943 Control =993 Spillover =1,014

Regarding livelihoods, the wealthiest households in terms of both total income and cash income are
in the treément groupAnnual @sh income per capita averages $1,016 for the treatment group
compared to $847 for the control and $769 for the spillover group. Treatment households also have

3.61
39.03
14.10
13.31

6.09

87.96(577)

1,036
769
0.58

1.11
1.42
1.95
1.53

1,004(821)
1,175(952
5.03

2.29
10.44

95.95(962)

18.63(962)

slightly less diverse livelihoods, although all groups average a divecsitg of around 0.6.

Wo me n

S empower ment , i

n

terms of

nvol vement

the sampleThis characteristic of the project areass prominent duringxpert consultations with

the PMU which suggestthat it is unlikely thathe 1A would showmpacts on this indicataiven

the high starting value¥Vo me mcorsomicparticipation, lowever,seems to be still constrained
given thatonly around 1(er cent of households in any group has a female membega

employment.
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% of sample

100

Graph 1a: Participation in livelihood activities

In order to understand the livelihood compositions of sample households figutexs 1a and 1b

show the proportion of the sample participatingumal the average income sharesing from

different activitiesrespectivelyln terms of participationjvestock production is the most common
activity including more than 80 per cent of helisldsin all groups followed by selling crops. Just

over half of the sample obtain incomerfr other sources such as remittacentingout property

or government transfers, just under half are involved in waged labour, and just over 10 per cent are
involved in household enterprises (which mainly involved ggaxessing or running a shop).

In terms of theproportion of cash income from these activit@though the relative patterns are
broadly proportional to participatiharesfigure 1b provides interestirtghlights.Overall,
althoughthe majority of housholds are involved in crop s, this source contributes only one
fourth of householihcomeon averagewhile livestock and livestock products (including fish and
bees) contribute 35 to 40 per cent of income on avefdgefigure also shows some differences
across the comparison gnos.For instance, theeeatment group has thergest proportion of
householdparticipatingin crop salesbutthe average income share frenop saless the smallest
for thisgroup Similarly, the control groufnasa slightly lower proportion of housetids involvedin
crop salesbut the source provides the highest proportion of income of the three gFoups.
livestock, fish and beekeeping, a similar proportion of household are involved across the three
groups, but tls source contributea much larger proportion of total income for treatment housshold
compared to the other two groups.

Graph 1b: Proportion of income from livelihood activities
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Note: Note that each househalain havenultiple livelihood sources, therefore the sum of shares in panel a exceed 100%.
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Results

The Statusof Producer Associatiors

This section provides a descriptive assessment cftéttesof the FAs that werenterviewed in all
treatment communitiesf the sampling frameéle present the resultsr the overall sample as well
asseparated by locatidfgiven the differences betweére northern and southepmoject
interventions areas

i. Support received

Table5 presentsletails of thePSSAsupport receivetly PAsin the sampleThe average grant size
received by the Rs was around $8,20@iith little regionalvariation andmembers contribedan
average of 387 each to the cost of the business pl&ased on the data in TabletHis equates to
aroundonefifth of average beneficiary hoets o | ahnual incomeNote that members could also
contribute in kind (labour), the value of which is not included in this tBi&& submitted 1.9
applicationson averagdefore their PDNs were granted project supporictvionderlinestie
importanceof thetechnicalsupport provided by thgrojectto developand improvebusiness plans.

In terms ofhow the grants were useithe most commonse wagelated to the purchase or
improvement of equipment or infrastructure, udihg the purchase of new property, and the hiring

of servicesUsing the grants for new equipment has positive implications for the expected impacts of

the project on technology adoptiomhile hiring of services has the potentiatteate spillover
effects andstimulate the local economlyess common, was the purchase of agricultanal other
inputs which were around 3 percent in the north and 10 per cent in the south; astivell as
recruitment and training of new membédss percent in both regions)

Table 5. Details of PSSA support to RAsin sampled treated communities

e = o o

Grant size ($) 8,227 8,213 8,28
Member contribution for business plan ($) 287 297 239
Nr applications before approval 1.90 1.95 1.68
Grantuses (%):
- Hiring of services 49.36 50.00 46.43
- New Equipment 42.31 40.63 50.00
- Improvement/expansion of property or 48.72 52.34 32.14
infrastructure
- New property 33.97 33.59 35.71
- Equipment improvements 10.90 13.28 0.00
- Agriculturalinputs 4.49 3.13 10.71
- Other inputs and inventory items 5.13 3.91 10.71
- Recruitng/training new members 5.13 5.47 3.57

Note: Sample sizes: All = 156; North = 128; South = 28
. Membership and leadership

Table 6presents details of tife A 'membership and leadershifhe average number of members
was higher at the point of formation than at project completion, falling from 19 to 16, a trend that
applies to both thaorth and southegions The mairreasongited for members leaving were
“natural ” r echoatomibness or dehtOthér nognmon reasons includexbelled
memberslue to a lack of participation or failure to pay membership fees, and mewtbechoos
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to leave because they were unhappy with the financial benefits they received from beinghgart of

PAor because they were not MRsameptipnedypattidipatorhe group’ s o
challengediave been a problem for previous projects of this type, legfite the reductiom

membership amongst PSSA BRAs average membership of 1&ighin the target range dhe

project,asthe PAs are not intended e very larget this stage of their development

Around one third of the & members are women and around 21 per cent are aged betw2én 15
The proportion of female members has desedsslightly in bothregionssince formation, implying
that slightly more womehave leftthe groups than merAt the same timehe share of young
members has increasexliggesting that young people may have been attracted P\ges the
projecthas progresed

Regarding leadership, almost evedy id the sample hasdemocratically electeldader withmost
groups also reporting that all of their leadership posit{pnssidentyice-president, treasurer,
secreary, etc.)are filled in this way. A keyassumption of the projéstToCis that the groups were
well organisedand fair, and this is a positive indication that this assumption has held. In both the
north and south, around a quarter of the leadership positions cAthar® held by womerThis is
positive given past issues with womeparticipation in such groups, especiajiyen that they were
democratically elected as indicated abovée Pproportion of femalmembers is higher at around
one thirdin both regions

Table 6: PA membership andleadership

I S B AR

Current number of members
- Total 15.99 16.83 12.18

- Male 10.65(66.6%) 11.28 (67.0%) 7.82 (64.2%)
- Female 5.34(33.4%) 5.55 (33.0%) 4.36 (35.8%)
- Aged 1524 3.42(21.4%) 3.52 (20.9%) 2.96 (24.3%)
Numberand %of members at formation:
- Total 19.37(100%) 20.34(100%) 14.96(100%)
- Male 12.52(64.6%) 13.18 (64.8%) 9.53 (63.7%)
- Female 6.85(35.4%) 7.16 (35.2%) 5.43 (36.3%)
- Aged 1524 2.71(14.0%) 2.61 (12.8%) 3.18 (21.3%)

Reasons for leaving®(%):
- Naturalreasons (relocated, passed away, etc.)
- Expelled due lack of participation
- Unhappy with income from group
- Unhappy with group’s
- Expelled as unable to pay membership fee
- Wanted to be involved intheractivities
- Changed to new group

Democratically elected leader (%)
Leadership roles held by women (%)
Note: Sample sizes: All = 156; North = 1Zuth = 28

iii. Activitiesand assets

30.77
12.18
8.33
10.26
7.69
5.77
3.21

94.23
25.16

32.81
10.94
5.47
10.94
7.81
6.25
3.91

92.97
25.11

21.43
17.86

21.43
7.14
7.14
3.57
0.00

100.00
25.37

Table 7presents dails of the activitieandasset®f the FAsin our sampleThe activities are
varied, with the most common involvirgoducing andgelling live or slaughterepigs orguinea

pigs. There is considerahiegional variation in the activities. In the south, for instance, 39 per cent

of the FAs areinvolved in avocado production, but no northeAsRreinvolved in this activity.
Similarly, no southern Rs areinvolved in coffee or potato production, but ten and five per cent of

northern Rsareinvolved in producing these cropgspectivelyRegarding théargeassets owned
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by the FAs, these are relatively minor, with onlg ger cenof PAs owning their own
headquarters-suggesting most PAs are not at a stage in their development where they begin to
acauelargephysical capitalThe other assets that were the most common were livestelters
milling machines and storage sheds, lbas than ten per cent BAs owned any of these assets

A key aim of the project was improvethe FAs capacitiego access further sources of finance to
fuel their growth. However, that ontiireeper ceniof sampledPAs reported hang received a loan
since 2015uggests thiahey have not reached this point yihtis could bepartially linked to the
limited accesbility of banks in their communitiesnly one in 5 communities had access to a bank
within walking distancésee Table 3)Lack of demangbotentiallyplays a morémportant role as

liquidity constraintsverenot mentioned among the main challenges faced by the PAs.

Table 7: PA activities and assets

I NN N

Activities (%)
- Pigs (live or slaughtered)
- Guinea pigs (live or slaughtered)
- Coffee
- Other(bakery, crafts, etc.)
- Other livestock (live or slaughtered)
Avocado
- Cattle (live or slaughtered)
Other fruit crops (fresh or processed)

- Other nonrfruit crops (fresh or processed)

Potatoes

- Cattle products (milk, cheese, manure)

- Fresh fish
Other livestocKproduct3

Assets (%)
- Headquarter
- Livestockshelter
- Milling machine
- Galpon (storage shed)

Received loan since 2015 (%)

Main challenges (%)
- Finding buyers
- Meeting time requirements of buyers
- Meeting quality requirements bliyers
- Weather
- Attracting new members
- Organising members

Note: Sample sizes: All = 156; North = 128; South = 28

17.95
17.31
8.33
8.33
7.69
7.05
6.41
6.41
5.13
4.49
3.85
1.28
1.28

25.64
8.97
8.33
7.05

3.21

39.10
20.51
21.15
42.31
21.79
23.72

20.31
17.19
10.16
10.16
8.59
0.00
7.03
4.69
3.12
5.47
4.69
0.78
1.56

28.13
10.16
9.38
7.81

2.34

41.41
22.66
25.00
43.75
17.97
22.66

7.14
17.86
0.00
0.00
3.57
39.29
3.57
14.28
14.29
0.00
0.00
3.57
0.00

14.29
3.57
3.57
3.57

7.14

28.57
10.71
3.57
35.71
39.29
28.57

Weather was the most commoimallenge in the overall sample, especially in the north, where 44 per
cent of PAs mentioned it among their main challenges. Other common challenges included finding
buyers and meeting their time and quality requirememtd,attracting and organising meand. In

the north in particular, meeting the time and quality requirements is a particular challenge. Given
that most of the grants were

used

for

purchasing

focus has been on establishing their basic priolugiractices, and may progress towards addressing

the challenges of scale and quality in later stages.

26

(S



We can gain an understanding of the PAs contributions to income using data from haiseheld
treated communities. Households could generate iedoom PAs through direct and indirect

channels. Directly, they could engage in collective production and marketing of specific products as
part of the PAs, and indirectly, they could gain by providing their labour to the group, or by
investing moneyintd he group’s activities and receiving a she
below presents the proportion of household income provided directly from some of the most
common PA products. In around one third of cases, households regat@®dnembes did not

report producing any of the products of their,patentiallyreflecting the member organisation

issues noted in Table 7 above. Although these figures do not consider indirect income from PA
activities, this suggests that a lack of direct engeage of all members of the PAs could potentially
have curtail ed.Itasesuggests fha the finacial conpributian that was required

to join theproducergroup wasot ableto incentivise direct engagement in some cases.

The graph sepates active membetsatar e i nvol ved in producdactvegy the PA’ s
memberghatare registeretiut did not actively produce he PA’' s products during the
preceding the survey# shows that, for active members, direct incahreugh PA activities

accounts for a large share of total income for the most common PA products. For active members

who engaged in producing and selling coffee, avocado and cattle, direct income from these products

accounts for 50, 41 and 38 per centtd total income, respectiveljwcome from pig and guinea pig

production providea slightly lower proportiorfaround15 per cent in both cagesuggesting that

members of PAs that focus on these products have more diverse livelihoods, or potengally hav

higher incomes, meaning that although income from the production is high, it accounts for a smaller

proportion of the total.

Graph 2: Proportion of total household income from FA activities
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Overall householdlevelimpacts

The following two subsections present and discuss ¢sémated impacts that are attributable to
PSSA. We present thresults from the IPWRA modélkere and include tho$em the secondary
modelto check for robustness Appendix IL In the majority of casethe resultef the two models
are qualitatively similgrindicatingthat the results are generally robust to diffesp#cifications

The majority of impacts are estimated in percentagbgh are sometimes converted into the
equivalent impact in abage termdo facilitate interpretationThis calculation is made applying

the percentage impact to the average value for the control,gsuipis would represent the value of
the indicator in the absence of the projédt of the impact indicators arannual, aggregated across
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the 12 month period covered by the household questionn@iresaverage values all impact
indicatorsfor the three comparison groupan be foundn Appendix ll.

i. Productive capacitie6€SO1)and market participatiofiSO2):Livestock and crop

PSSA seemingly had differing impacts on livestock and crop production among PA merabégs.

8 presents the estimated impacts of PSSA on livestock produttiervalue of livestock

production, which includes the sale and consumptfdivestock and livestock products (including
milk, eggs and honeys well as fisland bee productincreased significantly by 61 per cent
compared to the control groupquivalent tan increase of $762 in annwalue ofproduction. We
estimatea sigrificant increase of 50 per centamnualinput expenditures (equivalent to $468)

Graph 3shows that expenditurésr fead are the largest categof@2%),followed byservices such

as veerinary service$32%) and purchasingf livestock (25%).The amounof land dedicated to
livestock grazing and the amount of livestock owned have not increased significantly. We find that
the value ofivestockoutput produced per dollar of expenditure increased by 14 per cent, which is
equivalent to an increase of $0.@ér dollar spent on input¥hese findings combined suggest that
theincrease irvalue ofproductionis driven by both higher, and more efficient spendpafentially

as a result of lower transaction costadoption of bettetechnologes (thanksta he PA’ s
purchasing of improved equipment)

The indicator for land dedicated to grazingable 8does not include communal grazing lands.
Although the sample was not designed to capture the impacts adrtiraunity natural resource
management plapwhich were another feature of the projéComponent 11) 33 of the 97 treatment
communities included in the sample were located in areas where these plans were implemented. A
key feature of these plans was to promote sustainable use of communahlelodsg pastures
Theseplans may havalsocontributed to the improvements in livestock production and efficiency

for treated households

Regarding spillover effectthe value ofivestockproduction did not increase significanftyr the
spillover group ard the amount of land dedicated to grazing and the amount of livestock byned
these householdoth decreaseslightly. Expenditure on inputs, and the output per dollar of inputs
were also not significantly impacteld an alditional analysisve find that,while the value of
production did not increase, the cash incdroe livestock productiomf households in the
spillover group did increase significantlhis suggest thathouseholddn the same districts as PA
members were able to gain more benefisfmarket participation for this livelihood souritethe
form of cash incomebut did notconsune more of what they produced through the livestock
activities Based on the expected spillover channels of the project, these benefits likely accrued
through successful PAs stimulating a more vibrant local economyrgordving the attendance at
local marketsPA members may have also passed on their knowledge ofthimarease the
profitability of livestock production to nemembers.
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Table 8 PSSA impacts on livestock production

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
SO17 Productive capacity for livestock
Value oflivestock, fish and bee production (%) 61.28*** 1,808 10.91 1,864
Expenditure on inputs (%) 49.95%%* 1,808 9.58 1,864
Land dedicated to grazing (ha.) -0.12 1,777 -0.18** 1,836
Livestock ownership (TLU) 0.02 1,805 -0.24** 1,864
Output per dollar oinput (%) 14.00* 1,808 -0.33 1,864

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.

Graph 3: Distribution of livestock input expenditures
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Table9pr esents the r esul t prodiichon Ther&Svaério significarg iemgatt on cr op
on the value of crop production per hectare, crop diversity or input expenditures, and the amount of

land dediated to crop production amditput per dollar of inpis were both significantly reduced.

Further analysigndicatesthat there was nohangen the share of land dedicated to cash crops

(mostly perennialspver staplegmostly annual cropshor was there an increase in the probability

that the majority of &arvests (in terms of monetary value) were cash crops

In most cases, it was not possible to analyse PSSA’
number of producers were too few. It was only possible for maize and potatdese do not find

that yieldswere affected significantliyn both casesThe results suggest that productivity and

investment did not increase for this livelihood source for PA members, and that efficieneyralf

production was actually reduced compared to the contoolpgThe lack of improvement in this

livelihood source is alsim evidert among spillover household®r whomcrop productionland use

andexpenditure all decreased significantly, while efficiency of expenditure and crop diversity were

not impacted.
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Table 9: PSSA impacts on crop production

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
SO17 Productive capacity for crops
Value of harvest per ha. (%) -13.19 1,521  -29.73*** 1,575
Land cultivated (ha.) -0.22%** 1,521  -0.19* 1,575
Crop diversity index (HHI score) 0.02 1,521 0.02 1,575
Expenditure on inputs per ha. (%) -19.47 1,521 -43.21* 1,575
Output per dollar of input (%) -12.17* 1,521 -2.38 1,575

Note: *,** and *** indicate the statistical significance odefficients at the 10, 5 and 1% levels, respectively.

Given that the PAs formed through PSSA more commonly focusddestdck production (see

Table 7, one potential explanation fohese results is théte project encouraged a shift framop to
livestock productiorior both PA members and the spillover gro8pch a shift may have also been
encouraged by the issues with water aceessweather shocKsee Table 3), whichsuallyaffect

crops more than livestock productiofio verify this, we assssed whether the project changed the
likelihood of livestock and crop production being the main livelihood sdorctnese households
Using the sme IPWRA model, we find that PA members were six per cent more likely to have more
than 50 per cent of theincome provided by livestock activities, and 11 per cent less likely to have
more tharb0 per cent of their income provided by crop productiam.the spillover group, they

were seven per cent less likely to have crop production as their main live§boozk, but the
likelihood of livestock productiorbeing theirmain source did not changesuggesting thagpillover
householdsnainly switched away from crop production to another livelihood soMéealso tested
whetherthere was an impact on the shaféand dedicated to crops or graziagd found thathe
percentage of land dedicated to cr@ys grazing decreasedignificantly by five percentage points
among PA members

Anal ysing t he saleopjacicetpresented impable tPprovidas further insiglst

into the dynamics between the two livelihood sourcesas wel | as the influence of
business managemeamd marketingraining The proportion of livestock and livestock prodict

that were sold rather than consed ircreased significantly by fivper cerige pointswhile the

proportion of crop harvests that were sold reduced significantly by eight pageeaintsThis

further supports thexplanatiorthatcrop production beeame more of aninor livelihood source

anmongst PA members, used mainly to produce food rather than to generate iWduieghe

likelihood of PA members selling their livestock products at a market (or another location away from
the farm gate or roadside) increased by 13 peagenpointsmoresurprisingly, this likelihood also
increased by seven per cagé pointgor crops. This implies thatalthoughcrop production became

less important as a livelihood source, sales practices for crops still imgorwee treatment
householdsWe also fnd that spillover households were more likely to sell their livestock produce at
a market, suggesting this may have been a driver of the increased cash income from livestock
activities for this groupin order to understanghether the project affected thge ofbuyers of

crops and livestock produceye ran additioal analyses. Wéound thatireated housholdswere

more likely to sell to individuals, rather than traders or businesses, winiarsthe increase in

market skesfinding above
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Data on median prices received by households for their main livestock and crop products (see
Appendix IV), show that saldbat were not at the farm gdta PA members and the spillover group
receivedmuch higher prices for the main distock products (cattle, guinea pigs, and pigs), but less
so for the main crop products (avocados, bananas, coffee, green peas, maize and pbiatoes).
reflectan improvement in thquality of livestock thanks to the project, but may dedinked 6
betterdeveloped markend value chainfor livestock compared to crops. Market access is low
across the sample, as shown by the commueityl data (see Tab®, but given the lack of

rewards for selling crops at markets compared to livestock,)ittaahat access tobrant crop
marketsand lucrative, welintegrated value chaimaay have been particularly limited for PA
members, and may haimcentivised the apparergduced involvement in crop production.

Table 10 PSSA impacts on market particpation

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs

SO2i Market participation for livestock andcrops

Proportion of harvest that was sold
(percentage points)

- Livestock 5.42%*x 1,662 -0.55 1,719
- Crops -7.64%%* 1,521 -3.37 1,575
Sold at markefpercentage points)

- Livestock 13.49*** 1,134 11.20%** 1,107
- Crops 7.40** 903 1.47 965

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.

ii. Income(OG), resilience(SO3)and food securityCT)

Table 11 presents the resultsfional PSSAgs. ompRESA’ 8|
Theannualtotal incomeper capiteof PA members increased significantly by 21 per cequivalent

to $235 Annual ash incomeer capitaalsoincreasegby 26 per centequivalent to $220Although
total incomedid not increase for spillover househgqltseircash income increased byoundl17 per
cent.Similar tothe impacts orash income frorlivestock productiomeported abovethese
spilloverimpacts semto bedriven by improved wageemployment opportunitie®r non

beneficiary households in PSSA distriddth PA members and the spillover group increased their
likelihood of being invagedemployment byaroundnine per cergige points Daily wagesfrom did

not increaséor the treatment group though they decreased by around 5 per cent for the spillover
group.Nonetheless, the sharein€ome from wage labous highest for the treatment group at
around20 of tol income followed by the spillover groufsee Graph 1i#

Livelihood diversity increasefbr the treatment group and to a lesser extent for the spillover,group

which was likely also a result of the employment effect given that crop diversity didcnedse

(see Tabl®).Gi ven t he project’s impacts on crop producti c
above, theseesults suggest that spillover households moved away from crop prodattieraged

employmentThese impacts owagedemploymenimay havebeen achieved through the successful

PAs stimulating the local economy and thus increasing the demand for paid labour. In addition,

given that hiring of services was a common use of the PSSA grants by thenBk&thousehold

8t is not possible to measure the impact of PSSA on waged labour income gilangéhgroportion of the sample who did not
engaged in waged labour activities, which makes accurately comparing treatment and control groups problematic.
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expenditures wlivestockservices increased through the projéy members as well as spillover
households may have benefitted fronovidingservices to their own or other PAs.

I ncreasing the access of PA's to adtheti onal
unconditional averages presented’able7 showed that onlyhreeper cent of the PAs in our
sample had received a loan since 20éneheless, v do find that access to credit foA

members  heboldsincreased by nine per cage pointsHousholds inthe spillover groufhave
also benefited with a higher probability (4 percentage points) of having taken a loan during the
reference periaod-or PA membes; this result implies both that members became more eligible for
credit through the project, atéd increasethcentivesto invest in their productioihis improved
acceshaslikely contributed to the positive impaats livelihoods such adacilitating the increase
expenditure on livestock inputé/e also find thathe likelihood oftreated housholdshaving a bank
account increased by 14 per cge pointsand that othe spillovethousholds has increased hy

per cendge pointsGiven that access to formal financial institutions in the pr@adtspillover
communities is low (see Table 3), it is likely that these improvements in financial inclusion were
driven byincreasedncomeamongst these householddjichincreased their abilitgnd incenties

to access creddpen a bank account despite the accedsaieages.

Asset ownership is an indicator of wealth and can be used to measure the impacts of the project on
economic mobility. We find thafor treated howsholds onlythe increase in income was translated
into increaseghysical capitameasuredy asset indices fohouseholdlurablesand productive

assetsThis findnghas positive implications for the sustai

We do not find a significant i mpac,howevarThRA member s

average scoren the 14 scale amongst the groups was aroridn all cases, whiclkiorresponds to

somewhere in between “recovered somewhThdre but

seem to be sommom for improvement in thisubjective resiliencendicator, though we do not find
significant impact on itAs crop production isisuallythe most vulnerable to weather shocks, which
were common in the project areas (see Tapléh@ lack of improvement ithis resilienceindicator
may help to explainhte lack of impact on crop productidn.order b further test the link between
resilienceto climatic shocksind crop production, we analysed whether the resilience irfgract
climatic shockgiffered by whether the househtddmain livelihood activity wa crop or livestock
production, but we found thahelack ofimpact onresilience to climatic shocldoes not depend on
the main livelihood activity

Improved resilience was expected to be achieved both through strengthened liveindtiasugh

risk sharing within the PABased on these results, ristkaring does not seem to have been a feature
within thePAs established by the projebteverthelesgesilience is acknowledged to be a longer
term outcomeachievedhrough multiple cycles of househsl8uilding their asset base and
benefitting from sustainable coping strateghenceit is best measured over longer periods of time
which is not possible in our studgubjective measusof resiliencemay alsonot fully capture the

changestotheabiit of beneficiari es’ Il i vel i $somaththgthat 0 wi

is notoriously hard to defindncreased livelihood diversification is used as another measure of
resilience in the literaturé\¢slan et al. 208; BandyopadhyagndSkoufias, 2018 Given thatwe

find significant increases ilivelihood diversityand asset ownershithe project seems to have
improvedresilienceto the extent that these indicators capture components of the notoriously hard to
measure concept

9 The self reported shock recovery scale is as follows: 1= Did not recover; 2 = Recovered songwitasey 3 = Recovered to
the same level; 4 = Recovered and better off.

32

Ssour ce:

nal

WOTr S

t hst al



Regardhg food insecurity, w find thatFIES scoreslid notdecease significantlyamongst PA
members? This is likely because fooidsecurity was alreadyery low in the sampléwith an
average score of two on theBGscale)as discussed in the descriptivetistics section abov&he
project did improve theietarydiversity oftreated housholds however, with a significant average
effect of 0.4 points on the-06 scaleThis finding indicates thateatment households consumed an
average of 0.4 more of tH& food groups compared to control households, whittough smalt-
can likely be linked to the increasethrket participation finding above

Table 11 PSSA impacts on incomefinancial inclusion, resilienceand food security

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs

OG i Economic mobility: Income, employment, financial inclusion and asses$

Totalincomeper capita%) 21.08*** 1,936 3.49 1,979
Cash income per capitéo) 26.34*+* 1,936 16.60** 1,979
In wagedemploymen{% probability) 9.61*** 1,936 9.27*** 1,979
Daily wage from employmer{eo) 1.40 824 -5.06** 826
Took a loan (% probability) 9.12%** 1,936 4.05%** 1,979
Have a bank account (% probability) 13.86*** 1,936 12.22%** 1,979
Asset ownershigindex score)

- Household durables 017w 1,936 0.04 1,979
- Productive assets Lo Lo Lo Ll

SO3i Resilience: Liwelihood diversity and subjective ability to recover
Livelihood diversity index (HHI score) 0.07*** 1,936 0.03*** 1,979

Ability to recover livelihood after shocks

(score oril-4 scale):
- Weather shock -0.01 929 0.07 962

- Nonweather shock 0.04 946 0.08 1,021
OG: Food security
Food Insecurity Experience Score -0.05 1,936 0.09 1,979

Household Dietary Diversity Score 0.37*** 1,936 0.15 1,979
Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.

iii. Womenb6s emiEdwer ment

Table1l2pr esent s PSSasétefi ndipaattesr o nof wdonteatedande mpower ment
spilloverhouseholdsThe first set of indicators are the gender differentiated versions of selected main

impact indicators used above: the value of crop production, livestock production, livestock sales and

total income that come from feteaowned parcels or are under female decision making, as well as

livestock ownership by gender. These variables were created using the questions on who owns each

asset, and who makes the main decisions for the use of each income source for households. As a

10 Note that higher FIES scores indicate higher food insecurity experience.
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indicator of female empowerment, we assess whether solely female owned/controlled assets and
incomes have increased more than those under male or joint ownership/control.

We do not find an increase thevalue of crop production from female owned pé&sae the treatment

or spillover groups compared to the control groihe value of livestock, fish and bee production
owned/controlled by women, however, increabg@8 per cenin the treatment group. The increase

is 41 per cent in the case of joint pershigcontrol(male and female)'he spillover group does not
show a similar improvemeriiVhile we do not find a gender differentiated impact on livestock
ownership measured by TLite value of livestock salesder female decision makisgrongly
increased (21 per cent) for theeatmengroup. The value of livestock sales under joint decision
making has increased significantly for both treatnzamat spillover groups. Specifically, the increase
in sales income under joint decistaraking is 128 per cent in the treatment group and 72 per cent in
the spillover group.

The total income per capita under female decisi@king increasgfor both treatmet and spillover
groups,by 45 and 32 per centespectively This positive impact occurs mainly through the livestock,
bee and fishing activities. This is expected considering that most of PA aciivities samplaelate

to livestock.

Regardingtheldaset of women’ s empower medomnotfindahimpacttoor s i n Tab
the likelihood that a female household member is involved in decisions about livelihood activities

within the household. This needs to be interpreted in light of the facritatd 95 per cent of

households in all groups reported that women are involved in household decisions (see Table 4),

leaving very small room for improvement in this contétso given the above findings that livestock

income and total income under femalecision making significantly improved, indicates that PSSA

i mproved women’s income generating capacity even th
high involvement in livelihood decision making.

At the same timg@mprovingsocial capitavas among t he proj eomrhesingoal s and
PA household28 per cerdge pointsnore likely to banember ofalocalgroup Regar di ng women’ s
economic empowermentlated to wage employmente find that women in PA hoetsolds arghree

per cendge pointsmore likely be invagedemployment

One activity undecomponeng® of the project waspecifically targeted to women aedcourage

themto obtainmicro life insurancethrough trainings and incentiveéBhne project closing report
documents that 4,674 micro life insurances were facilitated by the project (PSSAQ049).4 per
centof hougholdshave dife insurance in our samplandwe do not find an impact on the likelihood

of a female member havirifle insuranceamongstreated household¥ he pr oj ect’' s c¢cl osi ng 1
also reports only 1 per cent coverage in terms of health insurance in both treated and control areas
they collected data fronThe low coverage and lack of impact may be due to addalemand for this
type of coverage, or potentially a lackaafcess tanstitutions that provide life insurancas reflected

by thelimited access to banks reported in the community questionnaire (see TabtoB)er

potential reason could be that tincro life insurances PSSA facilitated by paying the first premiums
have expired and households were not be able to continue paying the premiums without Babsidy.
real reasons cannot be establishete without detailed information analysis on thigvétgt
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Table 12 PSSA impactsorwo men6s empower ment

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs

CTiWomenbés Empower men
Value of harvest per ha. (%)

- parcels owned by men -3521* 1,548 -31.68* 1,602

- parcels owned by women -2.23 1,548 7.16 1,602

- parcels owned by both 10.40 1,548 2840 1,602
Value of livestockfish and bee productiafo)

- ownedcontrolledby men 20.12 1,808 0.01 1,864

- ownedcontrolledby women 2814* 1,808 19.83 1,864

- ownedcontrolledby both 40.92* 1,808 1.99 1,864
Livestock ownership (TLU)

- owned by men -0.05 1,777 -0.02 1,836

- owned by women 0.02 1,777 -0.00 1,836

- owned by both 0.07 1,777 19.19** 1,836
Value of livestock sales (%)

- under male decisiemaking 15.64 1,777 1.46 1,836

- under female decisiemaking 20.58* 1,777 5.75 1,836

- under joint decisioirmaking 127.80** 1,777 7213 1,836
Total income per capita (%)

- under male decisiemaking 24.69 1,936 -20.90 1,979

- under female decisiemaking 44.91%** 1,936 31.94** 1,979

- under joint decisiommaking 14.01 1,936 14.07 1,979
At least one female household membegp4s:
- Involved in livelihood decisions 0.5 1,811 0.92 1,870
- A member of a local group 26 .68 ** 1,811 2.74** 1,870
- In wagedemployment 3.38** 1,811 1.07 1,870
- Covered with life insurance -0.16 1,811 0.19 1,870

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.

The positive i mpact s o-nakeyiodoaor of theirgacial uapital@aivdice ci pat i on
within their communities- and increased income contribution results above seem to be driven by

their involvement in PAs (especially as improved financial inclusion does not seem to have been a

driver). This is onfirmed in Graph 4 that presents the different types of groups that women from the

treatment, control and spillover groups are involved in. While there are 261 households in the

treatment group with at least one female member of an agricultural coll@etiieh includes PAs,
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cooperatives, etc.), there are just eight control households. A slight spillover effect is also evident as

25 households from the spillover group have a woman who is a member of this type of group,

suggesting these households may Hasen inspired to start their own agricultural collectives by

observing and interacting with the PAs. Seemingly, women became slightly less involved in

community groups (also known eanda de campesinoes)most likely to devote more time to the

agriculturallivestock productiongroupsbut t hey retained their membership
other groups.

Graph4: Womendés group membership by group type.
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The i mpr ov e memvadgedempioymemt seeniriglg reflects the overall improvement in

employment opportunities across the PA households. As PAs have stimulated the local economy, and

used their grants to hire local services, this has seemingly opened new economic opportunities for

women. There may have also been a mutually reinforcing relationship betwedndtezsedjroup

membership and their autonomous income generating activities. Moreover, this improvement in

women' s employment | i kel y c odiversityibtbeirbodseholds t he i ncr ea
which was significant for both the treated and spillover groups

Householdlevel impacts by subgroups

PSSA targeted two distinct regions of Peru, separated by north andGiveti the differing contexts

of these regions, wein sepaate analyses by regioto testfor potentially differenimpacts. Based on

the literature on past projects similar to PS8, impacts may also vaagcording to the education

level of the househd head andiand ownership. We also assess impacts separately by these covariates
in this sectiorin order to determine whether households with initial advantages benefited

differently fromthe project.

i. By location

Different impacts on beneficiariés the north and south of the country are likelye to considerable
contextual differencefEscobal and Torer@003. Within the sample, households located in the south
are wealthiergotentiallydue to their proximity to the capital city, Lima), mocefised on crop
production over livestock activitiebve at higher altitudeandreceivemore raiffiall compared to

those in the northnterviews with the project teaaisohighlighted that there were also some
implementation issues in the soutblated toconsiderabléssues with accessing communities and
encouraging households to participate.
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The sample was designed to be representative of the beneficiary poptifetiefgrea much larger
proportion(86 per centpf the sample was allocaten the northern regiotbased on the percentage
distribution of number of beneficiaries between regiok)s means it is not possiib reliably

analy® impacts in the souttlue to small sample siz@/e thusanalyse the impacts on households
located in lhe north, and compare them with the impacts for the full sample, based on which we can
infer whether impacts were higher in the north compared to the Salile 13presents the impacts

for key indicatoronly for households located in the north.

Table 13: PSSA impacts orhouseholds located in the northrn region

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
Total incomeper capita%) 29.65*** 1,647 17.83*** 1,699
Value of livestock productio(?o) 68.29*** 1,568 27.94* 1,619
Value of harvest per h&b) 4.78 1,282 -14.50 1,327
In wagedemploymen{% probability) 9.93*** 1,647 11.81*** 1,699
At least one female household member is
(% probability)
- A member of a local group 24.18** 1,539 1.37 1,611
- In wagedemployment 2.56* 1,539 1.65 1,611

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.

Total income per capita increased by 30 per cent for PA members located in the north, a larger impact
than the 21 petent increase for the full sample. While #rtimatedmpact on participation in waged
employmentis similar to the full sample, the impact on the value of livestock produstiangerin

the north(68 per cent vs 61 per cent for the full sample), sstigg this was the main driver of the

larger impact on total income. Waitill not statistically significant, the size of the impacttbe

value ofcrop productioris larger for households in the north (5 per centl@sper cent). Thesaore
positiveimpacts for northern compared to southeemeficiariesmplies that the project wable to

improve the livelihoods gboorer households the north. Given the greater focus on livestock

activities in the north and crop activities in the south, the highgacts for the former group may also

help to explain the different impacts on livestock and crop production for the full sample.

Despite these differences in the economic impacts o
empowerment seem to beore equallydistributedacross the sample. Both in terms of group

membership and involvement in waged employment, the impacts for households in the north are

similar to those for the full sample, thus implying they are similar to those in the south. This indicates

that these outcomes for women were not solely driven by improved livelihoods (otherwise the impacts

would have been higher in the north), but affected through other channels, such as the isocoghsed

capitaland autonomy provided by being a member oAa P

In terms of spillover effects, there is a much larger impact on total income per capita for those in the
north (18 per cent) compared to the full sample (3 per cent). This was seemingly driven by larger
spillover effects on livestock production, but@t: involvement in waged employment, the impacts
for both of which are higher for households in the north compared to the full sample. However, the
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spilloveri mpact on women' s nogsigoificgnt inpthee ndriliegain gupporiingthe i s
insightthatnorec onomi ¢ factors contributed to the project’

The generally more favourable results -poar, the north
given that the average income is lower in this region compairtbe wouth. However, the

implementation issueancountered by the projeictthe souttprobablyalso contributed to these

differencedn estimated impacts

i. By land ownership

Table 14presentsmpacts on the same key impact indicatoyslividing the sampléetween landed
and functionally landless householtisose who own less than 0.1 hectares of)lamdrder to
investigate whether the estimated impacts vary along this dimetsorg land holdings as a variable
for heterogeneityraalysisis a useful distinction asis relatively static in the shetérm, so would not
have been affected by the project.

There was a similarly larg&atisticallysignificant improvement itotal incomefor both landed and

landless households (21 V8 ger cent), whé the impact on livestock production was actually larger

for | andless households (62 vs 5vdgederapioyme@nt ) . Howeve
seems to have been specific to landed householdsoth men and women, while the Edcapital

impact is slightly larger for landless househol&egarding the spillover group, the impacts are

similar acrossnostindicators( e x cept f or the i mpacts on women
membership, which are preferable for landed housshauggesting that wealth (as proxied by

access to land) was not as much of a determining factor in terms of spillover effects.

s wage

The concern for projestike PSSA,which require households to mobilitgemselves and contribuge

share of the costofther business plans to establisf@ana producer’
averageannual contributioof $287for PSSA as in TablB), is that poorer households would either

exclude themselves or be excluded by other group members who may doubt thetycap

contribute.In order to address this concern to a certain extent, PSSA also allokied in

contributions in the form of laho or other inputs. fie preferable impacts of the project for the

generally poorer households in the north, and the similar impacts for landed and landless households,

indicate thathe project was able to promote inclusive PAs within which the benefits were shared

This posiive outcomecould be linked to the democratic organisation of the PAs (see Balalrd

potentially the option of providing contributiottzroughin-kind paymens.

Table 14 PSSA impactsby land ownership

Treatment vs Control Spillover vs Control

Landed Obs Landless Obs Landed Obs Landless Obs
Totalincomeper capitg%) 20.59*** 1,498 19.73** 438 6.47 1,504 -1.42 475
Value of livestock%) 56.76*** 1,427 62.05* 381 9.90 1,436 19.15 428
Value of harvest per h&o) -8.20 1,285 -33.73 236 -26.56** 1,317 -16.78 258
Lﬂg{)i%‘?ﬁi;"p'oymen(% 11.07** 1,498 2.82 438 8.97** 1,504 8.43* 475
At least one female household
member ig% probability):
- A member of a local group 25.80** 1,399 30.22** 405 3.40** 1,423 -0.43 447
- In wagedemployment 3.79%*= 1,399 2.02 405 2.28* 1,423 -3.17 447
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Note: Landless defined as owning less than 0.1 ha. of tafidind *** indicate the statistical significance of coefficients at the 10, 5
and 1% levels, respectively.

iii. By gender of the househadfetad

Female headed households often face more economic and social challenges compared to male
headed households. This is reflected in the saagdgerag incomes are higher for male headed
households. Analysing whetherh e  p rimpaces differedacss these two groups can thus
providefurtherinsights intothe inclusivity and prgpoor impacts of PSSAAs with the analysis by
location, we compare impacts for the full sdenwith the suksample of maldeaded households,
because theumber of female feged households too low to allowa separate analydisr this

group.

The 17 per cent impact datal incomefor male headed households is slightly smaller than the 21

per cent impact for the full sample, suggesting that there was a larger impaciraothes of

female headed househol@&ven that the impacts amagedemployment are similarhis seems to

have been achieved through a larger impact on livestock prodacton al so i ndi cated in th
empowerment indicators analysed ahdmdicated by the smaller impact on livestock value for male

headed households compared to the full sample (53 per cent vs 61 pefloeit)pacts are also

similar for the i ndi c atiggestiag tlafthisiactondicriotinfluernbep o wer ment ,
project’ s i mphedfferencas mthé dpilloser effedietmveen the full sample and

maleheaded howeholds are mingrsuggesting thahe gender of the household hehd not
influencespilloverimpactssignificantly.

Table 13 PSSA inpacts onmale-headedhouseholds

Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
Totalincomeper capita (%) 17.09*** 1,669 3.84 1,692
Value of livestock production (%) 53.25%** 1,568 10.29 1,596
Value of harvest per ha. (%) -22.57** 1,350 -34.36*** 1,378
In wagedemployment (% probability) Q.97 1,669 8.89*** 1,692
At least one female household member i
(% probability):
- A member of a local group 24.06** 1,537 2.15% 1,583
- In wagedemployment 2.86** 1,537 -0.37 1,583

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.
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Conclusions and recommendations

PSSAaimed to sustainably increase the incomes ofitm@me rural households in Peru by
improving their financialhuman, physicakndsocial capital This involved encouraging producers to
form PAs, and then providing them with financial and-fioancial support to implement business
plans.As part of the IFAD11 Impact Assessment Agerttla, report presents the results of the

rigorous impact assessnig€td) thatanalyse¢p r oj ect ' s e am eanpacpatdways,nmp a c t

order to generate lessons for future projettsresents impacts on a large set of indicators based on

the project’s theory of c hoaetegnang hsep epcriofjieccasl’Isy c(obnuttr il

to | FAD' s Strategic Objectives.

We find thatPA members increased their incarasset ownershignd financial inclusionmainly
through enhancegroduction and sales t¥estock and increased involvementwagedemployment.
The livestock impacts were seemingly achieved as PAs used financial support to increase their
physical capital and hire services to improve the efficiency of their produetohimprovd their
sales practicethanks to business management trainirig higher demand for servicdyy PAs and
the positive effects on the local economy of successful PAsrir likely contributed t@n increase
in income fromwagedemploymentwh i ch particul arly helped to
opportunitiesand livelihad diversity Wo me rdntsibutions to income argbcial capital wrealso
improved through the project, increasing their involvement in local groups and their voice in the
community Thisimpactis complementaryo the improvement itivestock and total income under
their control, as well as itheir wagedemployment.

At the PA level, we find that they spehetmajority of the grantswere spenbn new and improved
equi pment in order t o Atthisstalg,ImostPAshdavdret bggunaal p’ s
accumulate large assetsaccess additi@b sources of financend findingnewbuyers and meeting
their time and quality requirements remain a challeBgsed on this, theiis room for improvement
to increasémpacts for A members as the groupensolidate anchove to the next stage of their
developmentA new project is precisely aiming to aebé this by supportinthe consolidatiorand
scaling upof the PAs established blye PSSA!

The sampling frame was designed towalan analysis of the potential spillover impacts of PSSA, as

local interactions in project districts were expected to generate benefits (e.g. economic or technical

knowhow) for norbeneficiaries as well. We find that theoject had a positive impact ¢ime incomes
of nonPA members located in project districts, also driven by improved sales practices related to
livestock and morgvagedemployment opportunitied\ particularly interesting findings the
improvedfinancial inclusionamongst these househs]deemingly as a result of increased cash
income.Women in spillover areas also increased their involvement in local groups, seemingly
inspired by PA members to start their own agricultpralducer organisations

Ourassessientsof impacts on specifigroups within the samplevealthat impacts generally did not
vary based on whether PA members owned | and
were inclusivePAs were generally democratically organised, which may have contributed to the
incl usi vity of tNoeovermaesfingacts werdigharfor Acusheldsin the north,
and the income effect was larger for femaéaded householdwhich further indicate that impacts
were inclusive given that incomes are lower on avefagthese two sulgroups It should be kept in

11 project Title: Proyecto de Ampliacion de los Servicios Publicos para el Desarrollo Productivo LeicAhesito de la Sierra 'y
la Selva del Perd. IFAD Project Identifiction Number: 2000002257
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mind thatthe geographic differencesso reflect implementation issues that were encountered in the
southern project areas

There are two main caveats to thgsmsitive impacts. The first is that crop produntisas not

improvedfor PA members or the spillover grauphis wasseemingly driven by a shifowards

livestock productiorandwagedemploymentpotentially as a result eharkets and value chains for

crop produd being less wellleveloped in the project areanddue to prevalenveather shocks

Secondwe documented general reduction IRA membership after formation, and some suggestion

that not all members were fully engaged in PA activitiesur sampleWhile the required financial
contribution to the business plans was not too high so as to disincentivise members to join the PAs, the
engagement issue suggests that the ameasinsufficient to ensurarticipation in some casasd

other constraints preméed some beneficiaries from actively participating in the PA activities

Based on these finding®ur main lessons for the future can be drawn from this impact assessment:

1. Support to rural producers through PAs can have powerful effects on livestock pragttion
and waga employment Rural producers in these contexts often have their livestock production
hindered by a lack of access to sufficient services and informati@nproject seems to have
addressdthis barrier through a combination of financiapport (which was often used to hire
local services) and training on production and business management, and had a powerful impact
on livestock productioas well as participation in wage employmasta resultMoreover, the
way PAs were formed amatganisedthrough broadly advertised public competitions and with
the option of providing irkind contributions)seems to have ensured that ploéentialrisk of
marginalised members of the community being excludegbeen avoided-uture projectsnay
seek toreplicate these activities in similar contexts where livestock production is constrained by
similar barriers, anthke advantage dfe apparent synergies between enhanced livestock
production and opportunities faragedemploymentBuilding upon tle linkages observed
through this project, future projects could devise ways to not only ind@ademployment
opportunities but also to increase wages (somethiregwas notobserved ilPSSAarea$ by
providing additional training for specifikills relevant for localabour markets, for instance.

2. Encouraging inclusive group membershipcan bring considerable rewards Encouraging
inclusiveformulationand organisation of the PAs has contributed tegmor economic impacts
and significant gains for @men. PAs were formed throughoad advertisements, local
competitions and continuing technical suppbét encouragedemocratic decision making
Combined with the potential to contributekind instead of cash by the members, these
initiativesseem tchave overcome the common risiced by such projects marginalised
members of the community being exclud8dch a modetanbe replicated in similar contexts
where exclusion is a risk. Future project should karw however, that membership and member
engagement does not erode once the groups are fofimsctan be achieved through regular
monitoring of the groups, and open discussions as to why members are leaving or not engaging in
group activities, so thatéise issues can proactively be addressed.

3. Significant spillover impacts can be generated by unleashing the demand for and supply of
technical services and inputsSignificant increases in cash income from livestock activities,
waged employment as well daadncial inclusion were observed for rbaneficiary households
in project districts (i.e. spillover households). By identifying and targeting the locally demanded
technical capacity and input provision needs, projects can create benefits that go beyond th
beneficiary households.
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Impactscan be increasedy addressing relevant constraints in access to infrastructure and
financial innovations. Theestimatedo r 0 j e c¢ t 'indicatedimpted dntpmvements in crop
productonand wo men’' s f i Thesavere liaked tdimited access ttocal markes,
value chais, waterand financial institutiog as well agproblems faced by the project team in
accessing communities and encouraging participation in the south of the cBumirg. projects

may therefore benefit from providingrgetedsupport to improve access where this poses a
challenge, potentially mapping local buyers and value chains beforehand and devising ways to
connect beneficiaries to theimproving water deliverynfrastructurepr devising incentives to
connectproducers withifiancial institutions
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Appendices

Appendix I: Balance tests for impact estimation radels

Raw IPWRA NN Raw IPWRA NN
Number of adults -0.04 -0.00 -0.05 0.01 0.00 0.05
Dependency ratio -0.16 0.00 -0.04 0.03 0.00 0.02
Education of household head 0.06 0.01 0.02 -0.25 0.01 0.09
Mean education of household members 0.12 0.01 0.03 -0.26 0.01 0.11
Nr. household members with a disability -0.07 0.00 0.00 -0.02 0.02 0.00
Household head is female -0.10 -0.00 0.00 -0.02 0.02 0.01
Preproject asset ownership: -0.02 0.00 -0.03 -0.14 0.01 0.06
- Household durables
- Homestead materidlfacilities 0.13 0.01 0.05 0.09 0.02 0.06
- Productive assets 0.03 0.01 -0.01 -0.12 0.00 0.06
. -0.01 0.01 -0.00 -0.07 0.01 0.05
- Livestock
Land owned with a title 0.00 -0.01 -0.01 -0.01 0.01 0.01
Nr. weather shocks experienced since 2015 0.01 -0.02 0.01 0.03 0.00 0.02
Altitude -0.04 0.02 -0.06 -0.03 0.04 0.02
Average magnitude 0.06 0.01 0.02 0.08 0.01 0.04
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Appendix II: Results from secondary nearest neighbour matching model

Table II.A. Secondary model results favéstock and crop production and market participation

_ Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
Livestock production
Land dedicated to grazing -0.19 1,777 -0.27%* 1,836
Livestock ownership (TLU) -0.03 1,805 -0.37*** 1,864
Value of livestock, fish and bee production 48.08*** 1,808 -0.81 1,864
Expenditure on inputs 45.07** 1,808 -26.15 1,864
Output per dollar of input 14.08* 1,808 0.15 1,864
Crop production
Land cultivated (ha.) -0.19%** 1,521 -0.27%* 1,575
Value of harvest per ha. -21.29** 1,521 -9.15 1,575
Expenditure on inputs per ha. 1.76 1,521 -36.91 1,575
Output per dollar of input -10.22 1,521 1.00 1,575
Crop diversity index 0.01 1,521 0.02 1,575
Market participation
Proportion of harvest that was sold:
- Livestock 2.23 1,662 0.00 1,719
- Crops 5.84 903 -1.26 1,575
Sold at market:
- Livestock 14.94*** 1,134 11.07*%* 1,107
- Crops 2.65 1,521 -0.33 965
Sold to trader or business (not individuals)
- Livestock -12.19%** 1,134 -10.28*** 1,107
- Crops -16.42%* 903 -12.65%** 965

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.
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Table II.B. Secondary model results for incorfireancial inclusionfood consumption andesilience

_ Treatment vs Control Spillover vs Control

Impact Obs Impact Obs
Totalincomeper capitg(%) 26.32%** 1,936 5.12 1,979
Cash income per capi{&o) 41.56*** 1,936 21.18* 1,979
Livelihood diversity indeXHHI score) -0.05%** 1,936 -0.04*** 1,979
In wagedemploymen{% probability) 12.84*** 1,936  10.81*** 1,979
Daily wage from employmer{fo) 0.13 824 -3.59 826
Took loan (% probability) 9.12%** 1,936 4.03** 1,979
Have a bank account (% probability) 13.86*** 1,936  11.76*** 1,979
Asset ownershigindex score)
- Household durables 0.14= 1,936 0.06* 1,979
- Productive assets L LR L R
Food Insecurity Experience Scdfe8

-0.12 1,936 0.21* 1,979
score)
Household Dietary Diversity Sco(6-16

0.26* 1,936 0.13 1,979
score)
Ability to to recover livelihood after
shocks (34 scale):
- Weather shock -0.02 946 0.03 962
- Nonweather shock 0.06 997 0.07 1,021

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% lexstsctively.

Table I'1l.C. Secondary model results for women’'s emj

Treatment vs

Spillover vs Control

Control
Impact Obs Impact Obs

Value of harvest per ha. (%)

- parcels owned by men -21.23 1,548 - 6.97 1,602

- parcels owned by women - 6.99 1,548 9.46 1,602

- parcels owned by both -243 1,548 44.64* 1,602
Value of livestock, fish and bee production (%

- ownedcontrolledby men 17.77 1,808 -7.53 1,864

- ownedcontrolledby women 4.27 1,808 -3.30 1,864

- ownedcontrolledby both 52.94 ** 1,808 12.07 1,864

Livestock ownership (TLU)
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- owned by men -9.40* 1,777 -6.17 1,836
- owned by women -1.23 1,777 -2.44 1,836
- owned by both 8.58 1,777  -2540* 1,836

Value of livestock sales (%)

- under male decisiomaking 1581 1,777 - 0.67 1,836
- under female decisiemaking 1512 1,777 4.40 1,836
- under joint decisionmaking 103,55 *** 1,777  84.22 *** 1,836

Total income per capita (%)

- under male decisiomaking 37.45* 1,936 -0.25 1,979
- under female decisiemaking 1859 1,936 16.32 1,979
- under joint decisionmaking 28.21* 1,936 1741 1,979
At least one female household member is (%
probability):
- Involved in livelihood decisions 1.38 1,804 1.04 1,870
- A member of a local group 25.53 1,804 2.63* 1,870
- In waged employment 1.58 1,804 0.89 1,870
- Covered with life insurance 0.53 1,804 -0.00 1,870

Note: *,** and *** indicate the statistical significance of coefficients at the 10, 5 and 1% levels, respectively.
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Appendix Ill: Average values for impact indicators

Value of livestock production ($) 1,817 1,237 1,175 1,242
Land dedicated to grazing (ha.) 1.04 1.13 0.84 1.14
Livestock ownership (TLU) 2.58 2.52 2.08 251
(E$’;pe”d't“re ST iU 189.55 146.50 128.91 147.56
!_IVGSIOCk output per dollar of 22 83 26.69 19.89 26.88
input ($)
Value of crop harvest per ha. ($) 1,896 1,893 1,990 1,899
Land cultivated with crops (ha.) 0.98 1.17 1.00 1.17
Crop diversity index (HHkcore) 0.65 0.65 0.67
(E$);pe”d't”re ol G s PRI 5 o 280.74 304.64 283.95
Crop output per dollar of input ($) 2.52 3.52 3.09 3.53
Proportion of harvest sold (%):
- Livestock 35.47 30.13 27.73 29.96
- Crops 50.60 56.21 53.53 56.47
Soldat market (Yes/No, %):
- Livestock 30.21 17.62 29.11 17.64
- Crops 62.12 55.96 55.80 56.13
Total income per capita ($) 1,366 1,120 1,036 1,120
Cash income per capita ($) 1,016 846.52 769.10 843.63
Livelihood diversity index (HHI
score) 0.55 0.61 0.58 0.61
",L:))W""ged BRI 46.77 35.65 42.90 36.06
Daily wage from employment ($) 10.28 10.61 8.78 10.52
Took loan (%) 19.72 9.97 12.72 10.16
Have bank account (%) 8.06 3.93 4.83 3.94
Asset ownership (index score):

- Household durables 1.39 1.20 1.11 1.18

- Productive assets 1.61 1.51 1.42 1.50
Food Insecurity Experience Score 1.98 213 229 214
(0-8)
Household Dietary Diversity
Score (G16) 10.87 10.41 10.44 10.43
Ability to recover livelihood after
shocks (34):

- Weather shock 3.35 3.33 3.41 3.33

- Non-weather shock 2.59 2.52 2.59 2.53
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At least one female is (Yes/No,
%):

- Involved in livelihood
decisions

- A member of a local
group

- In waged employment

- Covered with life
insurance

Value of harvest per ha. ($)
- parcels owned by men

- parcels owned by
women

- parcels owned by both

Value of livestockfish and bee
production ($)

- ownedcontrolledby
men

- ownedcontrolledby
women

- ownedcontrolledby
both

Livestock ownership (TLU)
- owned by men
- owned by women
- owned by both
Value of livestock sales ($)

- under male decision
making

- under female decisien
making

- under joint decision
making

Total income per capita ($)

- under male decision
making

- under female decisien
making

- under joint decision
making

95.18

33.26

11.35

0.11

208.05

120.93
579.22

213.81

359.97

1,221.54

0.36
0.32
1.95

111.00

57.96

635.92

416.71

256.07

962.67

94.74

7.40

8.15

0.32

460.01

149.75
680.48

134.66

312.77

785.44

0.37
0.36
1.81

93.91

47.72

344.18

346.19

271.56

856.18

95.95

9.36

8.63
0.31

342.71

200.40
677.87

95.77

262.07

816.51

0.28
0.32
1.52

29.17

48.25

368.48

291.34

196.95

813.84

94.93

07.60

08.04

0.33

461.12

149.18
689.40

12151

315.02

801.34

0.33
0.35
1.85

82.58

46.69

350.94

341.45

27291

869.73
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Appendix IV: Median prices for main livestock and crop products

Table IV.A. Median prices for main livestock products by comparison group and sales location

Farm gate sales:

Livestock

- Cattle $390.00 $300.00 $360.00
- Guinea Pigs $6.00 $7.50 $6.60

- Pigs $105.00 $60.00 $90.00
Crops

- Avocado $0.90 - $0.90

- Banana $0.30 $0.26 $0.30

- Coffee $1.80 $1.80 $1.88

- Green pea $0.55 $0.45 $0.60

- Maize $0.60 $0.45 $0.34
- Potato $0.48 $0.30 $0.43
Non-farm gate:

Livestock

- Cattle $450.00 $330.00 $450.00
- Guinea Pigs $6.90 $7.50 $6.60
- Pigs $120.00 $60.00 $105.00
Crops

- Avocado $0.75 $0.48 $0.75
- Banana $0.30 $0.24 $0.30
- Coffee $1.88 $1.77 $1.83
- Green pea $0.53 $0.39 $0.50
- Maize $0.48 $0.30 $0.48
- Potato $0.45 $0.30 $0.43

Note: nonfarm gate sales include sales at local or district markets and or the location of the buyer.
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