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Executive Summary

TheBig Push for the Rural EcononBPRE) scheme was designed to increase training
valueadded and productivity ifour high-poverty districts ofSouthPunjab Trainings were
offered in Bahawalpur, Bahawalnagar, Lodhamd Muzaffargarh districts (referred to as
OPEOP di st r i c tosaddreds skill gaps is ther agrigudture and livestock value
chains.These trainings were conducted at the village level and aimed to saturate and diffuse
best skills and praags throughout the villagkevel agriculture and livestockalue chains.

The BPRE scheme was implemented by the Punjab Skills Development Fund (PSDF) as part

of the Skills Development Program (SDBh extension of the Punjab Economic Opportunities
Program PEOP), jointly funded by the Government of Punjab (GoPb) and the United
Kingdomsod Department for )International Devel

PSDFlaunched the BPRE schenme2016 providingagriculture andivestock skills
trainings to individuals in th®EOPdistricts. The general courses offered under agriculture
focused on the most common crops growthe regionwheat and cotton. The courses under
livestock focused on large dairy animads majority of households own these animhis.
addition, complementaryspecialsed trainings were given téarm electricians and farm
machinery mechanids the agriculture value chaiandAtrtificial Insemination Technicians
(AITs), farm supervisorsanimalhealth workers, and Village Milk Collectors (VMCis) the
livestockvalue chain! In addition, alinkage component in the form of villageelas(fairs)
was introduced teeduce the search cdmtween farmers aride specialed trainees providing
servicesn the agriculture and livestock value chain.

To evaluatehe BPRE scheme, PSDF entered into a collaborative agreement with the
Centre for Economic Research in Pakistan (CERP) to conduct a rigorous impact evaluation.
The objective of the collaboratiomast o i mpr ove t he BPREprograms o f
throughevduation (and recalibraion, if necessary). This report presents the findings from the
final impact evaluation of the BPRE schenvehich wasconducted by CERP using the
randomsed-controled-trial (RCT) methodology.

The evaluation sample for the BPRE soleecomprises of a representative sample of
randomly selected households from 90 villages in the four distfigtéerest Out of these 90
villages, 60 villages were randomly assigned to treatment group and 30 villages to control
group. Treatment villagewere offered training courses in agriculture and livestetkted
sectors, while control villages were not offered any training. In asauiple of treatment
villages, dinkage component in the form of villageelas(fairs) was alsamplemented

This report presents the findings of the impact of the BPRE scheme on outcomes such
as total crop and milk production, yields, proportion of households edgagcrop/milk

1 AITs assist with livestock breeding pyoviding artificial insemination (Al) service to farmeFarm supervisors
manage the operations of a small farm, theisponsibilities includearm upkeep, nutrition and health
management, eténimal health workers provideasic services and give husbandry advice to livestock keepers.
VMCs collect milk from households and run quality checks before delivering it to Milk ColleCgartres. All

these specialised service providers are a part of the livestock value chain, which is shown in figure 4, section
5.1.2.



production,and total value of Agri-livestock output> We evaluate the impact of the BPRE
scheme immediately after the scheme ended in 2018 and one year later in 2019. fitention
Treat (ITT) effect was estimated to capture the impact of the BPRE scheme on an average
household in the treatment villages. Results immediately after the trairengummarised
below. These results denote theatment effedior anaverage household in treatment villages
compared to the average household in control villages.

- We find an increase in thguantity produced of wheat (41%), cotton (43%) and milk
(17%)

- Anincrease in yieldfor wheat (6%), cotton (13%) and milk (4.8%)

- Anincreasén the probability of household engagement in production for wheat (5.9%),
cotton (8.3%), and milk (4.1%)

- An increase of 100.6% in the total value of Aljwvestock output (vale of farm
produce)

- Anincrease of 0.22 standard deviation in the advanced knowtdaggicultural best
practices

- We find no statistically significant impact on knowledge of livestock best practices
Similarly, no impact onimplementation of best practgedn both agriculture and
livestock.

Results one year after the training are summarised below. The r&saltsthat the
impact of the BPRE scheme declined significantly over ayeae period (from 2018 to 2019)
for majority of outcomes of interestxceptmilk yields. However, it is important to note that
although the size of the impact decays after one year, the positive impact of the training persists
for some outcomes of interesgtgain, these results denote the treatment effect for an average
houselld in treatment villages compared to the average household in control villages.

- We findhigherquantity produced of wheat (17%), cotton (17.6%) and milk (®¢@n
average household in treatment villages compared to the average household in control
villages

- Higherprobability of household engagemémproduction for wheat (3.4%) and cotton
(5.6%). No statistically significant impact for milk ame year after trainings

- Highermilk yields by 6%. No statistically significant impact on wheat and cotteldyi

- Anincrease of 0.055 standard deviation in general livestock knowledge and an increase
of 0.06 standard deviations in advanced livestock knowledge. No statistically
significant impact oknowledge of agricultural best practices.

- No statistically sigricant impact on implementation of best practices in both
agriculture and livestock.

2 Total value of Agrilivestock output is constructed using the annual total wheat and cotton quantity produced
and their respective median prices at the village level. It also includes the milk quantity produced from cows and
buffaloes for each householaer the period of one year and its median price at the village level.
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- A 0.063 standard deviation increase in financial satisfaction for the average male. No
significant impact on financial satisfaction for feméales

- No statistically signifiant impact on Total value of Aglivestock output one year after
the trainings

- We are unable detect asignificant impact on availability, accessibility, or qualtfy
specialised service providérs

- No statistically significant impact on tipsychological wll-being(K6 index)for both
males and females

As a part of the BPRE scheme, a -salnple of treatment villages, also received a

l inkage treatment in which village 6édmel asd (

was to enhancéhe linkage between trained farmers and other agents in the agriculture and
livestock value chainOur results show that the village melas had no significant additional
impact over and above that of training. In other words, villages in which village metas
conducted gained no additional benefit in terms of production, extensive margins, yields or
income, when compared to villages where only the trainings were conducted. This may be
because these linkages are already reasonable enough or that thelessatter

In terms of the overall beneftiost calculus, we find that this program is extremely
favourable. The overall benefits fanaverage household in treatment villages in the first year
(2018) is estimated to be PKR 96,322 return that even by tliest year is close to 5.4 times
the cost outlay (PKR 17,901) of the programlhile the overall benefit in the second year
(2019) drops to PKR 36,720, it is still substantialfdet, even if we assume the yearly decay
rate implied by these two numbevge see that the projected benefit from the BPRE scheme
for an average household in the treatment villages overyetamperiods about PKR 155,600
T 8.7 times the initial cost outlay

We also estimate the casénefit for wheat, cotton and livestochkitrings separately.

We finda total benefit of PKR 31,621, PKR 34,418 and PKR 27,601, respectiaetgdiately
after the trainings (2018)his gives a return ofL..35 times relative to the average cost per
household of the wheat trainings, 1.4 times retiar cotton trainings, and 1.8 times for
livestock trainings Benefitsone year after the traininfjom wheat, cotton and livestock
trainings for the average househaolkre PKR 12,551, PKR 7,884 and PKR 11,588,
respectively.

Findings from the evaluatioof BPRE scheme show that such-pigsh style trainings
canhave a large and substantifect with an extremely favourable benefibst ratio. This
bodes well for scaling such programs up to a national level.

Our results also offer several words of caution and possible additional policy
interventions. Interestingly, despite the improvement in knowledge and productivity
immediately after training, we were unable to detect significant changes in practices. This

3 We evaluate the impact of the BPRE scheme on thehedlg indices (K6 index, financial satisfaction index)

only for 2019 (one year after the trainings) as data on these indicemtasilable for 2018 (immediately after

the trainings). This is also the case for the analysis on the availability, accessibility and quality of specialised
service providers.

4 Refer to section 8.8 for more information on why we are unable to detéuipact for specialised providers
5Cost outlay of the program is the total cost in A
BPRE scheme.

per



suggests that either our measures of practices were not sufficiently accurate, or that perhaps
the knowledge gained through trainings did not in fact change the measured practices, but
rather increased the returns to their existing practices which resultedeased output. This
requires more exploration, especially if changed practices could further enhance productivity.

Second, our results show that linking agents across thdiegtock value chain
through village melas does not seem to have additionpact over and above the impact from
training. This may either be because these linkages are already reasonable enough or that they
matter less. From a policy perspective, this warrants further examination to see whether we
need to design stronger kiage programs or that in fact these are not needed as the market
naturally creates linkages as needed.

Finally, and perhaps most importantly, the impact of the training declined significantly
over a oneyear period. Intriguingly, this decline did not shayw in milk yields, suggesting
that different types of knowledge may show different levels of persistence, likely based on how
regularly this knowledge is applied. Overall, this points to the concern that trainees tend to
forget what they have learnt in th@inings and cannot sustain the knowledge gained from
trainings and the resulting gains in production. It also points to the fact that knowledge retention
for a seasonal farm activity (wheat and cotton) is harder as compared with a livestock
managementdivity that continues all year round. This suggests that our impacts could be
even larger if the program were supplemented with low cost refresher trainings and support
through SMS alerts or catentreqfor evidence on ICT baseipport seeCole and Fenando,
2012; Larochelle et al., 201Casaburi et al., 20).3

8 Introduction of lowcost information and communications technology (ICT) has been shovativerdimely,
relevant, and actionable advice to farmers that can improve agricultural knowledge and yields in India and Kenya.
See cited papers for more information.



1. Introduction

TheBig Push for the Rural EcononBPRE) scheme was designed to increase training
valueadded and product i vi tpgvertyi distric® u Bghanalgus, four
Bahawal nagar, Lodhran and Muzaffargarh (ref
BPRE aimed tosatura¢ and diffuge drontierd skills and practiceglatest skills andbest
practices used by progressive farmers in Pakistat)in villagelevel agricultural and
livestock value chainsTrainings offered under BPRE can be catesgalias agriculture and
livestock relatedThe general courses under agriculture focused on the most common crops
grown inthe PEOPdistricts: wheat and cottoifhe courses under livestock focused on large
dairy animalgsuch as cows and buffaloga$themajority of households in tHrREOP districts
own dairy animalsComplementaryspecialsed trainingswere also givenn agricultureand
livestock: in the former, trainings targetiedm electricians and farm machinery mechanigs;
the latterthe focus was on Artificial Insemination Technicians (AITs), farm supervisors, health
workers, and Village Milk Collectors (VMCSs).

To evaluatehe BPRE schem®&pvillages from thdour PEOP districtsvere randomly
assigned to treatment and control groups. Treatment villages were offered trainings courses in
agriculture and livestockrelated sectors/hile the control group received no trainings a
subsample of treatment villages, a linkage component in the form of vithedgs(fairs) was
introduced teenhance thénkages betweertrained farmerandother agents in the agriculture
and livestock value chain.

This report is the final impaevaluation of the BPRE scheme; the key questions of
interest ares follows

0 Does intensive human capital infusion in agriculture and livestock sectors through

training in skills and practices have a positive impacttatal crop and milk
production yields, proportion of households engaging in crop/milk productaord
thetotal monetarywalue of Agrilivestock outpu?

0 Isthere a need to further linkained individuad andother agents in thagriculture

and livestoclkvalue chain?

0 How does the impact afaining persist over time?

0 Isthebig pushstyleintervention coseffective and sustainable?

The report is structured as follow&ection 2 provides the context of the BPRE scheme
Section 3 highlights the objectives of the BPRE scheamd its relevance to the global
literature Section 4 discsses the evaluation desigection 5elaborate®n the trainings and
implementation activitiesnderBPRE Section 6 disceses the survey arshmple as well as
the baseline characteristicsection 7provides information on the evaluation methodology
Section 8presentghe resulton the impact of the BPRE schew our outcomes of interest
Section 9 provides a codenefit analysis of the BPRE scher8ection 10 concluddble report
with thelessons leatrandrecommendations



2. Context

The Departmenfor International Development (DFID) and the Government of Punjab
(GoPDb) initiated the Punjab Economic Opportunities Programme (PEOP) inwZhil@an
objectiveto increase and diversify incarearning opportunities for the poor and vulnerable,
initially in 4 of the top 10 poorest districts $outhern Punjab (Bahawalpur, Bahawalnagar,
Lodhran and Muzaffargarh). The programme had two main components: (i) skills development
for the poor and vulerable and (ii) livestock and dairy development for mimzall farmers.

To implement the skills component of PEQ@RLD and GoPb collectively establishadskills
financing fund-Punjab Skills Development Fund (PSDBH) October 201@sa notfor profit
company

Under PEOP, PSDIrasdesignedskill developmenschemes based on market research
and findings derived frornts monitaring and evaluation activitieft has to datérainedover
160,000 poor and vulnerable people (over 35% wome@bthdenanddriven and market
relevant trades across 10 sectorhe PEOP programme reached its completion in June 2016.
Based on the success of the skills component under RE©BKkills Development Program
(SDP) was set up by GoPb in collaboration with DfIDaasextension of PEOP with the
objective to further catalyse inclusive growth through skills development.

When PSDF began operations in late 20h@ye was limited data of the scale and
quality required to design skills schemes relevant for both market a t r ai nees 0
Consequently, PSDF engagedth the Centre for Economic Rearch Pakistan (CERR)
developa baseline for skills evaluatiorand evaluate the returns dwo key skills training
schemes$unded by BDF.2 The key components of the collahtion between CERP and PSDF
included (i) producing rigorous evidence to enable PSDF to devise evidesssl and
empirically groundedkills developmeninterventions, and (ii) monitoring and evalioat of
two skills training schemesamelySkills for Maket -Market Linkage{SFM-ML) and the
Big Push for the Rural EcononiBPRE)

The evaluations conducted by CERP do not include evaluation of PSDF as an
organsat i on ofr an overall eval uati on has beenP SDF 0 ¢
contracted toconductthird-party impact evaluations dhe twq above mentionedPSDF
schemes.

" Initially, PEOP also focused on increasing access and returns to livestock threughestock and Dairy
Development (L&DD) component. However, L&DD was closed down following recommendations of the
programbébs second Annual Revi ew.

8 CERP undertook a number of data gathering initiatives in 2@l 2ancluding an extensive household survey
covering 32,000 households in the 4 pilot districts of PEOP (Bahawalpur, Bahawalnagar, Lodhran and
Muzaffargarh). Findings derived from these activities were critical in filling information gaps for PSDF and
providing a baseline for measuring the impadPBOP.



3. Big Push forthe Rural Economy (BPRE)

An important policy objective of Punj@do v e r n @rewth Straiegys to improve
the productivity ofagriculture and livestockectordue to theiistrongforward and backward
linkages. Moreover, these sectors are Hisdiggest employers in these distrietsd income
generating opportunities are limiteditside of these sectord o this endBig Push for the
Rural Economy{BPRE)programwasdesignedy PSDFto increase training valuadded and
productivity in the PEOPdistricts by saturating and diffusing frontier skills and practices
within village-level agriculture and livestock value chains.

CERP basénesur vey report (2012) showed that
were undesserving the needs of people engaged in these sectors because of the paucity of cost
effective off-the-shelf providers whaould supply these skills (Cheema et, @0129.° The
underprovision of these skills wagoncering as there wastremendous dispersion ihe
productivity, skill-set and practice®f farmersresidingin the same communities (Planning
Commission, 2009; Rasul et. al., 201Zhese gaps arenportant factos responsible for
sluggish output growth rates, stagnant incomes and declining total factor productivity growth
rates in these sectors (Ahmed & Gautam, 20IBg baseline report on livestock and dairy
also found enormous variation in milkutput per animalwith the 25% most productive
households having productivity levels more than double those of the least 25% productive
householdsin the same villagelt recommended the need for interventions that provide
information on best practices and make availabgdinputs and veterinary services (Rasul et
al., 2012).

The BPRE modek based offthé b i g p uysohegondmicgroavth This theory
postulates thabarriers to development are pervasive and diseconomies of scale and negative
externalities often frstrate the development process once it begdescecoordinated and
comprehensive investmergddressingnultiple constraintaresimultaneousiyeededo push
the economy on the path of sustainatdgelopmentThere is a minimum amount of resources
that must be devoted twreak the initial inertigjust as a certain amount gfpeed is required
for anaircraft tobeairborne(RosensteirRodan, 1943)

The BPRE modehimedto achieve this bgaturaing the village economy with frontier
skills throughout the agricultur@nd livestock value chairie exploit complementarities and
economies of scale thatoge out ofit (Murphy, Shleifer, & Vishny, 1989; Kremer, 1993;
Sachs,1999; Nankhuni & Paniagua, 2013’ he BPRE schemevas a direct response to the
poor diffusion ofskills within villagelevel value chains in the PEOP distridtsvas designed
by PSDF management in collaboration vatbonsortium oprivate sectocompaniesengaged
in agriculture and livestock in the studied araad approved by the PSDF Boaithe
consortium included Engro Foods, Engro Fertilizers, and Nesiky and Rural Development
FoundationDRDF). This design exercise was informed by a detailddgalevel valuechain
analysisand revieved by experts who had prior experience of designing similar progfams.
Focus groups were held in villagbsit mapped all nodes in the relevant value chains; identified

9 11% of PSDF graduates were trained in skills related to these sectors in 2016.
10 Agri-livestock Value Chain maps showing the key nodes in which skill training was provided (highlighted in
red) is presented in figures 3 and 4, in sections &id15.1.2 of this report.



nodes with significant deviations from bgsactice; and mapped the agents involved in these
nodes. This was followeldly a validation survey in which the demand for specific skills within
these valuehains was elicited. This exercise was conducted in 40% of the treatment sample
in the PEOP districs. Thevalue chain mapping and analysigs conducted by CERP in
collaboration withEngro Foodsand Engro Fertilizersand the final findings and methodology
was peer reviewed by independent experts.

The design exercise wédlowed by PSDF formulating a menu of trainings in frontier
skills and practices aimed at noadshe value chains where skills gaps per§iSDF entered
into a training and extension advisory partnership with two competitively selected, private
sector Training Service Providers (TSPs), Engro Foods and Star Farms, under which a
curriculum was developed@he menu of trainings was designed around the frontier skills and
practiceghathave been successfully demonstrated and adopted by progressive amdteorp
farmers in similar areas. Theainings under the scheme werkassified ito two broad
categoriesagriculture and livestock. The courses offered under agriculture focused on wheat
andcotton, as theseerethe most common crops growntime pilot districts given the agro
climatic conditions. Similarly, the courses under livestock focused on large dairy animals as
themajority of households own dairy animals. The final model had the following features: (a)
it saturated training in frontier skills and practices within vilkkgeel chainswith a focus on
nodeghat exhibitedskills-gaps; (b) it augmented-tlass traimg with practical demonstration
in the village; (c) delivery was synchrsad with the production cycle; (d) training delivery
was invillage to lower access cosi®) training was complemented by extension advisory
servicegprovided bytrainers placedni the treatment villages by the T$®);, and twovillage
melas(fairs) were orgarsed in a suksample of villages tenhance the linkagdxetweerthe
differenttypes of traineeacrosshe agrilivestockvalue chair(linkage component)

Theimplementatiorof the trainingswasconductedoy the two competitively selected
training service providers (TSPs): Engro Foods and Star Falmsamplementation took the
form ofarandomsed control trial (RCT) becauss&SDFwas interested irgorously evaluang
the inpact of ths flagshipscheme



3.1 Literature Review

Il n this section, we briefly outline the
approachWe alsoprovide a review ofi b i g ppogranthave been implemented in other
parts oftheworldfi nal Il 'y, we discuss how BPRE fits 1in

The big push modevasfirst put forward by P.N. RosensteliRodan, which essentially
proposes that underdeveloped economies require coordinated complementary invégstments
achieve sustainabl economic growth(RosensteirRodan, 1943). It argues that an
uncoordinated approach to investments within an economy would be an inefficient use of
resources, as underdevelogednomiesace numerous challenges which need to be addressed
simultaneouslyd take advantage of complementarit@esl economies of scalBuilding on
this concept, Murphy et. al. (1989) and Kremer (1993) foundtieateturns to investment in
skills are low if skills fail to take advantage of economies of scale or production
comgdementarities. Hence, investments that encompasses the whole value chain of an
industry/sector are necessary to push that sector towardsistdfning growth.

As a result of this literature, various foreign aid programs and inventions have
employed the ig push approachunder which multiple issues such as human capital,
infrastructure, financial inclusion, and asset ownership are addressed simultan@meslyf
the more prominent big push programs is the Millennium Village Project (MVP), wiash
initiated in 2005 as aral development project operating across 12 ultra poor villagesin sub
Saharan African countries. It was implementsé@set of big push investments in agriculture,
education, health, infrastructure, and public administration (WaajadaMuradian, 2013Y.
Some bi g push TpargetiggrUliraoor Preguaanh( BYP )Y i n Af ghani
disadvantaged populatiorecross villages and provide mesctoral interventiongasset
transfers, monthly cash stipends, skills trainiregs) to alleviate constraints experienced by
thosespecificpopulationst?

Impact evaluations of these programs have revealed positive impacts. Wanjala and
Muradian (2013) found that the program led to significantly higher agricultural productivity
(70%) 22 Other have found that the program led to significant increases in farmer productivity
and income obtained from farming@drnet et al.,2018; Nziguheba et al.,20%0)mpact
evaluation of the TUP program in Afghanistalsofoundthat the program led to ireased

1 The set of interventions aimed at the agricultural sectors consisted of: promotion and subsidisation of improved
fertilisers and seeds, agronomy training, installation of irrigation systems, extension services, and a market
linkages component

21n the TUPs case, it targeted ulpaor households from different villages in Afghanistan and provided -multi
sectoral interventions (asset transfers, monthly cash stipends, skills trainings, etc) to improve income generating
opportunites and alleviate poverty for those ufraor households only.

13 An increase of 70% in agricultural productivity (10.1 bags per hectare more than the control group), 200%
increase in production margins, 78% increase inc®isumption, and 50% increasetdatial income, yet no
increase in casimcome.

4 Barnet et al. (2018) evaluated MVP impact in Ghana, and found an increase of 38% in agricultural productivity,
of which 78% could be explained by the increase in the usage of inputs. Nziguheba et aleyaledgd the

impact of MVP on crop yields in 8 sites of the project and found that yields significantly increased, and even
doubled in certain sites.

10



consumption and a fall in poverty for the targeted househBletoya et al.,2019P However,
costeffectiveness otheseprograms show thdhey are groor value for money anskector
based interventions may yield better and more-efisttive resultgdBarnet et al., 2018).
Additionally, because these programs impleradninulti-sectoral interventions it is
impossible to disaggregateerallimpact byinterventionand sectar

The BPRE schemée akes a fAbig pusho approabyh to
training actors along the entiragriculture and livestockalue chainscompared to similar
programs which target only the farmekhatam et al., 201Rejesuset al., 2012; Siddiqui et
al., 2012; Todo and Takahashi, 2011; Habib et al., 2RB8@n and Igbal, 2005:eder et al.,
2003. Farmer Field Schools (FFS), are the most commanan capitainterventionswhich
bring together a group of farmers, usually lsdagriculture extension workers, to learn about
skills and practices best suited for their farming systefrained farmers are expected to
become farmetrainers and orgase field schools within their communities (Carpio and
Maredia, 2011)A large numiler of impact evaluations have looked at the impact of FFS
programs around the world, however, the overall results remain mixed. Some studies find
positive effects on agricultural productivity, knowledge, and incovhée others find no
significant impacion these outcomegurthermore, few studies are statistically rigorous and
comprehensive (Waddington et al., 20IMareover, a important aspect in the sustainability
and costkeffectiveness of FFS is the diffusion of knowledge from trained farmers to
nonparticipants in the programyet, metaanalysis of several studies shows there is no
evidence of this diffusion to the nonparticipant farmers within the commu(tieddington
et al., 2014; Carpio and Maredia, 2011; Nankhuni and Paniagua, 2013; Fede2@0zl
Siddiqui et al., 2012).

Ultimately, the BPRE scheme is a novel progthat aims tancrease training value
added and productivity by saturating and diffusing frontier skills and practices at multiple
nodes within the villagéevel agriculture ad livestock value chain8y enabling coordinated
investments in human capital through trainings provided to farmers as well as other agents
involvedin the agriculturdivestock sectorsBPRE diffusesfrontier knowledge and skills at
different stages of the production cycle and exploits the complementarities and economies of
scale that result rom the fAbig pusho model

15 Bedoya et al. (2019) evaluate the impact of the TUP program and find that, on average, per capijatioons
increased by 30% and there was a fall in the share of households below the poverty line, compared to the control
group.

6 Trainings are provided to farmers, as well as specialised agriculture and livestock service providers. A sub
sample of villges are provided a linkage component as well. Details are discussed in section 5.
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3.2 Theory of Change

As inputs to the maiBPRE schemePSDFcontractedraining providersto offer a
menu of courses relevant to the dgrestock value chains at the village level. The assumptions

behind the dsign of thisschemewere:

) PSDF in collaboration with th€raining Service Providers (TSRsill develop

contextrelevant skills thathe TSP<andelivereffectively.
(i) There is sufficient demand among potential trainees for skitih.
(i) Individuals willenroland complete coursésoffered.
(iv)  Trainees will havdearrt or improved upon skills taught in courses
(V) These skills will be effective at boosting productivity
(vi)  Trainees will update existing production methods using newlytlekilfs, and

enjoy greater incomearning potential through productivity enhancements.

(vii)

The village melasevents(linkage componentill provide a platform for

different agentsn the value chain teenhancdinkageswhich would increase
productivity and income generating opportunities over and above the impact of

theskills trainingsalone

The Theory of Change @sooutlined in Figure 1 below.

Figure 1 Theory of Change

Intermediate
Inputs Outcomes Impacts
Outcomes

*  Training providers .
offer a whole menu

of course relevant to
the agri-livestock
value chain

Trainees complete
courses

PSDF offers

subsidies to training
providers

Trainees learn or improve
skills taught in courses

In a sub sample of villages,
the village ‘melas’ (fairs)
enhance the linkages
between the different types
of trainees and agents
across the agri-livestock
value chain

Trainees apply skillsto
their own farms

Trainees enjoy higher
incomes due to

increased productivity

Trainees receiving the
linkage component enjoy
greater productivity and
incomes over and above
skills training alone due
to increased linkages to
agents across value chain

Poverty reduction
and greater economic
opportunities for
households

*  The relevant skills Training providers
3 i i- E ssfully
Assumptions needed in the agri can successfully
P livestock value chain can conduct trainings
be identified

Sufficient trainees
*  The consortium of enroll in courses
suppliers capable of
delivering this menu can

be created

* ‘There exists sufficient
demand for skills along
the agri-livestock value
chain

Courses are successful at
teaching relevant agri-
livestock skills to trainees

The village melas are
successful at enhancing
linkages between the
different types of trainees
and other agents across the
agri-livestock value chain

Trainees update existing
production methods using
newly learned skills

Skills provided in tandem
along the value chain are
important for productivity
advancements in agriculture
and livestock farming

Enhancing linkages between
agents across the value chain
increase productivity and
ncomes

Low agricultural and
livestock productivity

engenders poverty
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4. Impact Evaluation Design

The BPRE evaluation aims toeasurdhe causalimpactof i bi g putsaming st yl e
on household productivity. In addition, it also seeksmeasure the incremental impact of
complemeting these trainings with Bnkage componentThe evaluation seeks test the
empirical validity of the theory of change which proposes that human capital acquisition is
particularly effectivean improving productivity andcatalysng growth when implemeetd asa
Abi g pusho across the entire value chain.

The evaluation will inform PSDF and skills development policies in Pakitawill
alsooffer insights intathe potential of introducinguch programs in other countries as well.
Theresultsfrom thisevaluation will shed light on the advantages of implementing a model that
exploits economies of scale and production complementarities in commuditiesur
knowledge, this will be the firgverRCT evaluationof anovelprogram that aims to determine
the impact of coordinated human capital investmehntsugh the saturation of skills along the
entireAgri-livestock value chairwithin a villageeconomy.

4.1 RCT Design

The BPRE scheme is being evaluated usirgample oBO0 villages from the PEOP
districts. Since the program is designed to operate at the communiggvikael, the
evaluation desigsimply compres the average outcomes loduseholds in villages whereeth
program is (randomly) offered to thoséeve the program is not.

Starting from a sample of 90 villages where CERP had conductgbth surveys of
a large fraction of households in the villagee randomly assigned 30 villages to be control
vi | | &g where fofprogram is offered) The remaining 60 villages weresigned to two
treatmentgroup8 0 vi |l |l ages were randomly assigned to
villages) and the remaining 30 villages were assigned to rebeitetraining and trainee
linkagesin the form ofvillage fairs( i T 2 0 WSFibureilustrates the evaluation design.

Since villages were randomly selected (and balance tables confirm that treatment and
control villages are similar on average), we compare outcomes between the average households
in T (poding T1 and T2)and C villages, as well as between eligdhel inelgible households
A household was considered eligible in agriculture (livestock) if it met at least one of the
following two criteria: (i) the household grew crops (owns livestock)afilpast one member
of the household was engaged in agriculture ¢tivek) related occupationslthough trainings
were aimed at those already involved inAggi-livestock sectors, ineligible households could
also apply for training.

Comparing average outcomes for heluslds in T and C villaggsrovides an impact
of the training program, while comparing T2 and T1 villages allows us to measure the
incremental impact of linkagdsetween trainees

" The median village in this sample had 38% of its households surveyed

18 |ogistical and budgetary constraints did not permit including a set of villages which were only linked to the
market (i.e. no training is given). Moreover, PSDF was not interested in just evaluating the impact of linkages
since that is not its mandate.
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4.11 Sample Size and Sample Selection

Within treatment villages, allousehold$iad the opportunity to enrwi courses offered
by the training providersWe evaluate the impact on a sample of roughly 140 (randomly
selected) households per village. Given heterogeneity in village size and logistical constraints,
the final sample was adjusted down in smalleagdls andip in larger villages. Thereforee
split the sample villages into four size qués by village populationa sample of 92
households were randomly drawn from the smallest villages, whereas villages in the largest
size quartile got a sample of 188 households. The average was around 40% of the village
sampled, though this naturally varied across village size.s@uple eventually amounts to
around 12,700 householdwith almost 70% engaged in either agriculture or livestock
production®

¥We ran power calculations to determine our minimum detectable effect size using data on asset acquisition, for
which we have the best data. Power calculations (with a 10 percent alpha and 80 percent power) show that we
can detect an impact of more th@3) SD of overall training on (log) asset index. Additionally, we are powered

up to detect a difference of (0.3) SD in (log) asset index between the two treatment arms.

14



Figure 2 Evaluation Design
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5. Implementation
5.1 Details on Trainingsand Linkage (Agriculture, Livestock)

The trainings offereccan beclassified o two broad categoriesagriculture and
livestock. The agriculture courses foed®n wheat and cotton, as these are the most common
crops grown in our pilot districts given the agianatic conditiors. Specialsed agriculture
trainings were offered tepecialsed serviceproviders involved in agricultur&imilarly, the
courses under livestock focused on large dairy animals as majority of households own dairy
animals.Specialsed livestock ftainings were also offered tspecialsed service providers
involved in livestockTablel shows the menu of training courses offeredll details on the
wheat cotton and livestoclcourses argrovidedin appendixA.

Tablel: Menu ofTraining Courses Offered

Courses in Agriculture Courses in Livestock

1. Wheat(Seed selection/quality, land
preparation, fertilizer/pesticide usage
etc.)

2. Cotton(Seed selection/qualityyater
managemenfertilizer/pesticide usage
etc.)

3. Kitchen Gardening

1. Basic Livestock TrainingéAnimal
health, feed and nutrition, milking
protocols and handling, breed
selection, etc.)

Specialsed Livestock Trainings:

Specialsed Agriculture Trainings: 1. Village Milk Collection
1. Farm Machinery Mechanic 2. Animal Health Workers
2. Electrician 3. Artificial Insemination
4. Farm Supervisory

To ensurehe skills training providedwere effective, PSDF formulatedis menu of
trainings in frontier skills and practices aimed at the nodes in the value chains where skills gaps
persist and have been successfully demonstrated and adopted by progressive and corporate
farmers in similar areas.

Since PSDF does not conductinrags itself, itused competitive bidding tnlist two
separate training service providers (TSPs) for the agriculture and livestock components of the
BPRE scheme. The bid for the agriculture component, which included the implementation of
all agriculturetrainings, as well as the villageelas(fairs) for agriculture was awarded to Star
Farms?® The bid for the livestock component, which included the implementation of the basic
livestock and speciaed livestock trainings, as well as the village mdtaslivestock,was
awarded to Engréoods®!

There wergwo components to the trainingstl@ory componentwhere skills were
taught to traineedased onthe curriculum that was developednd aif De monstr ati o

20 star Farms is a Metro Cash and Carry subsidiary involved in agriculture trainiRgkigtan.
2L EngroFoods is involved in dairy products such as packaged milk. It is in a unique position of having a strong
resource base with a network of trainers that can provide training in dairy.
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component whereghe skills taught in therevious componentvere demonstrated by the
trainers to the trainees

Additionally, half of the treatment villagg80 villages)were also offered a linkage
component. This was implementedthe form ofvillage-level melas where all farmers and
specialsed service providertrainees weranvited to a central location in the villagand
introduced to each othdfurthermore, downstream buyers were also invitée. objective of
this exercise wat® facilitateconnedbns betweetrainedfarmersandother agents in the value
chains andnake themaware of the additional services available in their villtge could
potentiallyhelpincrease their productivifyas well as linkng them topotential buyersTwo
village melaswere conducted after the mdnaining courses in agriculture and livestock had
been completedbnevillage melafocused on agriculturandwas conducted by Star Farms,
and the other on livestodonducted by Engro FoodBhe twomelaswere conducted between
April and August 2018.

5.1.1 Agricultural Training

The wheat and cotton trainings wexrpart of theagriculturecomponent of the BPRE
schemeand were designed to be held in conjunction with the cropping cyi@eallow for
flexibility, the courses were designed such thatithieees had the option of enrolling for either
the cotton or wheat courseor in cases where the farmer cultivated both crops, enrolling in
both.In addition to these traininga kitchen gardening course waferedto womeninvolved
in small scale gardeningo infuse skills and knowledge in other nodes of the agriculture value
chains specialsed servicgroviders such agrm machinery mechanics aetkctriciansvere
also offered trainingsrigure 3 shows the agriculeivalue chain, in which the agents that
received trainings are highlighted in red.

Figure 3 Agriculture Value Chain

Electrical goods Agri Specialized

suppliets Trainees
(Farm Machinery & Flour Mills/
Electrician) B Cotton Ginnets

/'

Seed, fertilizer,

D Agri Input Providers

The wheatand otton ®urses both consisted of sitraining modukes on general
agriculture, and sixraining modules specific to wheat or cotton. The general agriculture
modules informed farmers anethods such asoil and land management techniques, farm
management and record keepiagjongst othersThe crop specific modules taught farmers
about seed selecti@nd quality, land preparation, and planting, amongst others.

The wheat course was designed to start with the wheat cropping cycle, which usually
begins nd-November in Southern Punjab. Howe\whue to delays in contracting the TSP and
the logistics of moiti sing in 60 villages, there was a delay in the start of the wheat classes
which eventuallycommenced on 15th December 2016. This delayed start meant that the

17



trainings were not synced to the first ten days of the wheat plantation ag/oléginally
planned, though these topics were covered during the taught course. As a remedial measure
recommended by CERP, PSDF and Star Farms agreed to atqlloith a wheat refresher in
November 2017, aligned with the wheat plantation stage in the cropping cyetesuie that
the stages in wheat plantation were practically demonstrated to the trainees.

The cotton courselasses began on scheduteconjunction with the croppingycle,
duringmid-May 2017 and were completed in November 2637

5.1.2 LivestockTraining

The livestock component consisted of a basic livestock training course, and sgeciali
livestock training courses for village milk collectors, animal health collectors, artificial
insemination technicians, and farm technicidrte basic livestck trainings were conducted
in three phases in 60 treatment villages in the four districts of Bahawalpur, Bahawalnagar,
Lodhran and Muzaffargarh. The 60 treatment villages @Wierded into 3 phaseand traitngs
were conductedne phase at a time duelegistical constraintsPhase 1 was carried out in 27
villages, phase 2 in 20 villages and phase 3 in the remaining 13 villages.

The livestock courses classes wérad separately for males and females. The main
content of the courses was similar for bgédndersFigure 4 shows the livestock value chain,
in which the agents that received trainings are highlighted in red.

Figure 4 Livestock Value Chain

Animal Health
Specialized Input Worker
Prov1'd.ers - — Livestock Owners ——» VMC —— Milk Buyers
(medicines, semen AIT
kits)

Farm Supervisor

The basic livestock training was designed to introduce dairy farmesriwal health
practices related to immunity and vaccination, deworming, and animal hygiene. There was
emphasis on management of major diseases and outbreak management and stress management.
The training done was both theoretical and practical in nafuireomponent on fodder
preservation updated farmers on different fodder preservation techniques and their importance,;
they were also provided information on the different machinery available for using the
techniques taught as part of the module.

The timeline for livestock course phases were: Phase 1:8ph 2017; Phase 2: July
September 2017; Phase 3: November 204arch 2018.

In T2 villages,Engro Foodsicted as a buyer of last resort if VMCs were unable to sell
all the milk they had collected.

22 BPRE trainings rollout and completion timeline areganted in Appendix A.
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5.2 Rollout Activities

Given that the BPRE schemas subject to an RCT impact evaluation, it was important
that certain protocolelatedto social mobilsation, enrolment and attendance verification were
upheld. For this purpose, CERP audited all msdtibn activitiesand community sessions
oversawapplicant listgenerationand enrolment confirmationmaintained enrolment lists
audited class sessign@ndomly surveyed class participants and cati@ettendance data.
Also, CERP engaged with the TSRs enboarding sessions which provided the TSP an
overview of RCT evaluations and their purpose, as well as detailing the protocols thatshe TSP
wouldbe required to follow to ensure compliance with the requirements of the RCT evaluation.
Furthermore, CERP outlined the specific activities that theWw@Rkd be required to undertake
during the Training Rodlut (shown inFigure 9.

Figure5: Roll Out Activities

A B
Setting up training
facilities in selected

villages

[B]
Mobilise/Invite
trainee applications

[C]
[D] Register Applicants
Training & Final trainee
selection

5.2.1 Encouragement

The trainings for both agriculture and livestdakgetedhe eligible households the
treatmentvillages. A household was considered eligilseagriculture (livestock)f it met at
leastone of thefollowing two criteria: (i) the householdrew crops (owns livestock); (iigt
least one member of the househetsengaged in agriculture (livestock) related occupations.
The following strategy was used to determine the number of training slots for each village:
first, based on the BPRE sampleligible populationin our baselinesurveyin 2016 we
extrapolated the number of households in the village that were engaged in
agriculture/livestock® Second, a validation surveyas conducted based on which we
determined the level of interest for trainings. Third, we assumed that 50% of those who had
shown interest would take up the trainirfs.

To ensure that a sufficient numlzgreligible households in BPRE sample participated
in the trainings, a voucher delivery activityasfirst undertaken. Vouchers were designed as

#gSpecifically, BPRE fAsample and eligible househol dso
sample, and are eligible for livestock/agriculture training.
24 The assumption of a 50% take up rate was based on prior ®&2Fence from other similar schemes.
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an encouragement mechanism and distributed to our eligthlseholds in the (treatment)
villages and served as guarantee tliase householdsould enjoy priority in the case of
excess demandrhis activity was carried out in all 6eatment villages over thgpan oftwo
weeks in October 201 total of 4594 vouchers were delivered householdghat were
fiagricultureeligibleo, and4,8%4 vouchers were deliverédtheii | i v eedtiogd kb | e . 0

Although priority was given to voucher holddos enrolment in their desired course
any household (eligible or ineligible) coutgbply for trainings? In practice, everyongho
applied for trainingvas accommodated

5.2.2 Social Mobilisation

The next phase of the rollout activities vgagial mobilgation. Star Farms and Engro
Foods were responsiblior undertaking thesocial mobilgation activities, which consisted of
threephases; Voucher Household Visits, Community Mahtlon Sessions, arfdommunity
Awareness Activities

During theVoucher Household igits, the TSP Social Mobiliser ensured thatheaf
our sampleeligible householdshathadreceived vouchers for the trainimgasencouraged to
participate and invited to the community sessioffs The purpose of the Community
Mobilisation Sessions was to provide a more detailed overview of the trainitingswitlagers
and failitate them in the application process. Prospective applicants were able to fill out and
submit applications or redeem vouch€&smmunity Awareness Activitiesaluded putting up
banners and pamphlets distributed to advertise the trainings. In addiggnlar
announcements regarding the upcoming trainings were also made during theatmmibili
period.

Applications were collected by the relevar@Ps througbut the social mob#ation
phase?’ Once he completed applications wehanded over by Engro Fod8sar Farmgo
RCONS(survey firm hired by CERP)heRCONS enumerator then verified thatgkticipant
details weresubmittedand digitsed the data to share with CERP.

5.2.3 Enrolment

After the collection ofpplications, an enrolment list for the trainings was generated to
accommodate all applicants but priceil vouchers holders, and the remaining spots were
open forother applicantdJltimately, for all the training courses, all those who had applied for
the trainings were offered training:he enrolment confirmation process for the courses
spanned over a week where applicants were asked to visit tragmtigesand confirm their

25 |t was planned that in the case of excess demand, voucher holders would get priority, and the remaining slots
would be allocated through a ballot. In practice, everyone was accommodated by either due to UpwatiEs

or by increasing number of slots where needed.

26 The voucher households were visited by the TSP Social Mobiliser and these visits were monitored by CERP
representatives. Each social madgiti was accompanied by the CERP representative as pars ohdnitoring

process.

27 Applications were only acceptedtifey fulfilled enroliment requirements (passport size picture, a copy/picture

of CNIC)
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enrolments. Additionally, voucher households were also paid visits by CERP representatives
askingto confirm data omnrolment.

After the enrolment confirmation, the training courses for the agriculture and livestock
components began. During the tramicgourses, CERP randomly audited class sessions,
surveyed class participants, and collected attendance data in order to record voucher holder
enrolment as well as drop outs in the course. Furthermore, a census activity was conducted to
serve as a check dme attendance data. The purpose of the census activity was to collect basic
data on trainees, identifying trainees from our BPRE sample housgaiegiailess of whether
they had been provided with vouché&t3able2 shows th8PRE sample househadshrolment
data for each training cour$&Out of the 458 vouchers delivered BPRE sampléouseholds
thatwerebagri-ebl gubkeod, 1,981 BPRE eligible sam
training, while 1,68@PREeligible sample households enrolled for cotton training. Hence, the
uptake rate for wheat and cotton for our BPRE eligible sample households was 43% and 36%
respectively. For livestock, 4,894 vouchers were deliverBPRE eligible sample households
thatwer e O leilviegsitbolcekb, out of which 2,717 BPRE
in training, leading to a 56% uptake rate.

Although trainings were aimed at those already involved in theliagstock sectors,
ineligible households couldisoapply for training. Table2 also shows the takep rates for
ineligible households. Though the takerapes were understandably lomepossiblereason
for ineligible households taking up the training courses makgdi¢hey are potential entrants
to the lvestock and agricultursectors andequire skills trainings tayain the relevant
knowledge

Table2A: BPRE Sample Househdithrolment in Training Courses

Training Course BPRE Eligible Out of Total BPRE Ineligible Out of Total
Sample Households  BPRE Sample  Sample Households BPRE Sample
Eligible HHs (%) Ineligible HHs
(%)
Wheat 1,981 43 448 12
Cotton 1,686 36 462 12
Basic Livestock 2,717 56 713 18

Note: BPRE eligibléouseholds are those thate tracked by our survey, aeither: (i) grow crops/own livestock,
or (i) have at least onenemberfrom household involved iagri-livestocksector BPRE Ineligible households
are thosehat are tracked by our survey, but are not involved in-igeigock sector.

Table 2B shows the total number of trainees under the BPRE scheme in the 60 treatment
villages, including those not covered by our surveys. The total number of trainees trained under
the BPRE scheme was 25,464, of which 12,778 were trairted Wheat, Cotton and Kitchen
Gardening components, while 11,514 were trained in Basic Livestock trainings. The number
of trained speciaded service providers was 511 and 661 for the agriculture and livestock
relatedsectors respectively.

28 BPRE sample households are those tracked by our survey, and include both eligible and ineligible households
(those not involved in agtivestock sectors)
2% For more detailed overview of enrolment in training courses, refer to appendix B
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In total, 26% out of the total number of trainees were female. In the agricultural
trainings, females only received training in the Kitchen Gardening component. In livestock,
41% of the trainees in the Basic Livestock component were females.

Table 2B: Btal Number of Traineesnder BPRE Schenfiyy Sector

Training Num'ber of Proportion of
Trainees Females (%)
Agriculture (Total) 13,289 14.6
Wheat andCotton Trainings 10,826 0
Kitchen Gardening 1,952 100
Specialged Trainings in Agriculture 511 0
Livestock (Total) 12,175 38.3
Basic Livestock Training 11,514 41.0
Specialsed Trainings in Livestock 661 0
Total Number of Trainees under BPRE Scheme 25,464 26
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6. Surveys and Sample
6.1 Surveysand Attrition

Household surveysere usedo gather data on our outcomes of interestividuals in
the evaluation sample were tracked throfaghr rounds of surveys (two piteeatment and two
posttreatment rounds)Ve hired a local survey firm to conduct these surveys. The survey firm
hired and trained their enumerators (male enumerators for male survey and female enumerators
for female survey), while we monitored the trainings and field activity through spot checks.
We were also provided with regular field reports during the survieyitgdo check for sample
response rates.

As stated above, there were two -preatment rounds. Prior to the inception of the
BPRE scheme, CERP conducted awl@pth survey of all 36,800 households in the 90 PEOP
villages as a part of the PEOP progran2@13. For the BPRE scheme, thisdepth survey
was updated through the 2016 baseline survey, which was conducted on a sample of the
households in the 90 villages, due to logistical reasons (as discussed in section 4.2.1). Hence,
the indepth(Baseline 1 and2016 Baseline 2 survey will be used a®ne ofthe two pre
treatment surveys.

After thebaseline survey was conducted in 201@&herter)posttreatment tracker was
conducted in 2018 immediately after the BPRE trainings conclateldarendlinesurvey was
conducted in 201% year after the BPRE trainings. All surveys were conducted on the full
sample of 12,710 households in the fREOP districts of Bahawalpur, Bahawalnagar,
Muzaffargarh, and Lodhran.

The timeline for the fousurvey roundsrad the BPRE trainings and linkage component
was as follows:

Table3 Timeline of Key BPRE Activities

Survey Round Timeline

Baseline 1 2013

Baseline 2 AugusBd October 2016
Posttreatment Tracker Februarg April 2018
Endline Marchd June 2019

Key Activities under the BPRE Scheme

Agriculture Trai nings Dec 201® Nov 2017
Livestock Training April 20170 March 2018
Specialsed Trainings April 20170 August 2018

Village Melas

(Linkage componen) April 2018 August 2018

While the2016baseline and posteatment tracker surveys were conducted with the
male head of the househo(tb minimise costs) the in-depth andendline survey were
conducted wittboththe maleandfemale heads of the household in the BPRE samplgesla
This is because we expedt women to have a bettenderstanding of some household
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outcomes (such as certain livestock related practices) and men to have a good understanding
of other outcomes (such agriculture related practices).

Ingeneral, thsa ur veys col |l ected data on the hous:¢
expenditure, consumption, assets, data on milk/crop production and Ewglstother data
on livestock/agriculture related practicebaracteristics such as land quality, access terywa
and household head literacyhe female survey was shorter than the male surveys, and
collected data on household (consumption, assets income), and livestock related knowledge
and practices’

There were a number of advantages to having atpestimensurvey immediately after
the major trainings concluded, and an endline survey a year after that. Firstly, it allowed us to
monitor whether any impact of the trainings on agriculture and livestock production is
sustained over time. Secondly, having midtippunds of data collection helped us to gain
power to detect impact on outcomes of interest. Thirdly, by conducting the twiygaistent
surveys in different seasons, we could detect the treatment impacts during high milk production
(winter) and low nlk production season (summer).

Post-treatment tracker survey Endline survey

Captures immediate impact of the Captures whether any improvements in
training on knowledge and skills knowledge are retained

Captures impact of the trainings on yields Captures whether any impact on yields
and practices during the training period and practices is sustained post-training
(the training was synced with the crop

cycle)

Captures milk yields during high-yield Captures the impact of all specialized
season trainings and the market linkage scheme

The endline survey activitgriginally planned to run frorecember 2018 to February
2019, wagostponed due to delaysobtainingour No Objection Certificate (NOGjom the
Gowvernment, without which it was npbssible to start field activityVe were able to start the
survey inthree districts in early March, y#te districtlevel approval for Muzaffargarh took
longer ttan the other three districts. Consequenthge endline survey only started in
Muzaffargah close to the end of March and concluded in June 2019.

Nevertheless, e issue that can arise with multiple survey rounds is sample attrition.
Table4 shows the number of households surveyedcross the different followps.

30 Females were only surveyed on Kitchen Gardening related activities for agriculture in the Endline survey. In
the indepth sirvey (Baseline 1), females were not surveyed on any agricultural related activities.
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Table4 Survey Attrition

Survey Respondents Respondents
Survey Round Respondents relative to Baseline relative to Timeline
(n) 1 (%) Baseline 2(%)
Baseline 1 12,710 100 - 2013
Baseline 2 11,418 89.8 100 Augd Oct 2016
Posttreatment Tracker 11,351 89.3 994 Fed April 2018
Endline 11,133 87.5 97.5 Marchd June 2019

At thetime ofBaseline 211,418householdsut of the 12,718ample householdgere
surveyedThisindicatesan attritionrateof 10.2% whichwas mostly due to migratién6.07%
of the total BPRE sample households migratedhe three years betweeibaselinel and
baseline 2We also see a loss &0.7% respondents in the petseatment tracker, as Bb1
households were covereglative tobaseine 1 (2013) However,using the households covered
as part of thdaseline 2Zconducted in 2016 as the reference point, the coverage rate obtained
for posttreatment trackeis 99.4%.In the enlline survey, 11,13Bouseholds wereowered,
resulting in arattrition rate of 2.4% relative to the Baseline (Burvey However, elative to
the baseline 2survey, thetotal attrition rate isa lot lessi just 2.5% betweertbaseline 2and
endline survey

6.2 Baseline Characteristics

Table 5summarses the averagd3aseline 2characteristics of the households in the
sample. On average, thead of households wepeedominatelynen in their lat&Oswith low
levels of educationOnly 3.9 percent of households had a female haeslind 69% of the
sample haseholds weravolved in the agriculture or livestock related secttisaselineThe
average wheat yield was around 4 maund per kanal for those growing aradt9 maund
per kanal on average for those growing coffofit Baseline 2the number of anials owned
was 1.7 animals on average, with average daily milk oygputinimal(litres) at aroundt.1
litres.

After the collection of th®&aseline Zurvey in 2016, we ran balance checks on several
pretreatment outcomes between the treatment groups (T1 and T2 villages) and control group
at Baseline 2to test whether they shared similar characteristics and rasakooni was
successful. The sample hetwwlds were balanced on the majority of-peatment outcomes
and there was no major difference between the control and treatment rdthpsbalance
check tables are presented in Appendix C.

31 Maund is a standarsiid unit used for crop produce, while Kanal is a stanggddinit for land, in Pakistan.

One maund equals #9 kilograms, while 1 Kanal equals@adl25 acre.

32 If there was a statistically significant difference between treatment and control groups, or between T1 and T2
villages, those variables were included as controls in our regressions.
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Table5 Baseline P16 Characteristics

Mean Standard Minimum Maximum
Deviation

Household Characteristics
HH size(n) 6.1 2.5 1 36
HH Head Ageg(n) 47.1 14.1 17 108
Female Heao) 3.9 19.3 0 100
Involved in Agriculture*(%) 58.0 49 0 100
Involved in Livestock*(%) 51.4 49 0 100
Involved in either*(%) 69.3 46 0 100
Cultivable land owned
or rentedkanal) 12.8 37.6 0 1392
Number of animals ownegh) 1.7 2.9 0 68
Have access to tube wélb) 91.5 27.8 0 100
Own atractor (%) 26 15.8 0 100
Grew Fodde(%) 28 45 0 100
Landsufferedsalinity (%) 18.7 39 0 100
Land suffeedwater logging %) 78 41 0 100
Years of experience in Wheat growin 17.28 12.31 1 90
Years of experience in Cotton growin 17.89 12.52 1 90
Production Characteristics
Wheat yieldimaund per kanal) 4.1 2.4 0.1 55.5
Cotton yield(maund per kanal) 1.9 1.3 0.01 32
Daily milk output per animal 4.1 1.2 0 197

(litres per animal)

Note: *Involvement in agriculture/livestock requires either: (i) Household grows crops/owns livestock,
or (ii) has at leasbne member from household involwedgri-livestockrelated activities
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7. Evaluation Methodology
7.1 Methods of Estimation

As the impacts of a training scheme are likely to vary for different individuals, this
evaluation focuses on obtaining an average effect. Since we randomly assigned BPRE
treatment at the village level, we measure the impact of the BPRE scheme in twadrftants:
to-Treat (ITT) and Local Average Treatment Effects (LATE). An important point to note here
is that both these effects do not categorically capture the effect of a particular household being
trained. ITT allows for the measurement of the averagecefif treatment assignment on
outcomes of interest. Il n our case this woul d
in the village, regardless of whether it was involved in-Agestock production and/or
received training. In essence, this teltstbhe causal impact of offering, and carrying out, a
range of agrlivestock trainings on the outcomes of interest.

In additional to ITT, we believe a sizable proportion of the observed impact of treatment
assignment might ¢ o meninfthe acual fraanmg Genéraly, pAdE t | c i |
allows for evaluation of those who participated in and completed the training, and gives the
average treatment effect for the treated. However, in our case, we cannot estimate the impact
of any one person receivitgaining. Since everyone in a treatment village enjoyed access to
(different types of) training around the same time, we cannot isolate the impact of any one
individual being trainedfrom all being trained in a given villageRatherjn our casel ATE
captureshe contrast between no one being trained in the village to (at least one member of)
alhouseholds in the village receiving (at 1| e
ITT estimates is useful to give a sense of how large theseseffmdd be under the given level
of program exposure and takp. Since LATE uses an instrumental variable (IV), we use
vill age treatment status as an instrument fo

In total, we report three specifications for eaatcome of interest in the results section,

t wo of which are I TT and one is LATE. Model
impact on the average household in the treated village, regardless of whether it was involved

in agrilivestock productia and/or received traininf Model 2 is also an ITT specificatiom

addition to all the variables in Model 1, Model 2 includes a dummy indicator of each
househol ddés eligibility sdatménuasdebgibilitydanmmies.nt er a
Therby, model 2 tells us the impact affering, and carrying outrainingson the average

eligible (and ineligible)household* We run this specification as we feel they are the target
population. Finally, Model 3 is a LATE specificatiofRecall thisLATE captures the contrast

between no one being trained in the village and (at least one member of) all households in the
village receiving (at least one of) the trainings.

We use analysis of covariance (ANCOVA) to evaluate whether the means of an
outcomevariable (dependent variable) are equal (or unequal) across the treatment and control

33 Model 1 is run on the full sample of households, controls fotnea@ment covariates, and includes a simple
treatment dummy. It captures the impact, on the average household, of offering and carrying out the scheme in a
treatment village.

34 Model 2: ITT with full sample and covariates with treatment dummy interacted with dummy variable for
ineligibility 7 the coefficient provides the ITT effect of BPRE on the average eligible household in treatment
villages.
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group, while controlling for the effects of other variables which vary with the dependent
variable (known as covariale® Standard erms are clustered at the villagevel for all
specifications. The list of covariates used, such as-stsimgraphic, land characteristics, and
input usageare presented iableD.1 in AppendixD. The results of these estimations are
discussed in section 8.

7.2 Outcome Variables

Based on our theory of change, training providers disseminate skills to trainees, and the
trainees learn or improve upon skills taught in courses. These skills are effective at boosting
productivity astraineesupdate existing production methodgh newly learrt skills, thereby
enhanci n @comeearning potstial.

Consequently, to investigate the impact of the trainings on productivity, we causider
crop and milk production asutcome variablesEEngagement in crop production, yearly crop
output,and cropyield measureth maund per kanal are used as agricultural outcome variables.
Engagement in crop (wheat and cotton) production is constructed as a dummy indicator, while
crop outputis constructed as the log of yearly crop quantity produced imchéwvheat and
cotton).

Similarly, for the livestock sectogutcome variables includengagement in milk
production, daily milk outpulevels, number of animals owned by househatd] milk yield
measured as milk produced per animal. Engagement in matkuption is constructed as a
dummy indicator, while milk production is constructed adalyeof daily milk output levels in
litres. Yield of milk production is measured by the daily milk output level in litres per animal.
The number of animals owned constructedoy taking the log of number afairy animals
(cows and buffaloeg)wned by a househaléurthermore, since females were also surveyed
about livestock practicesye takethe average of male and female resporfsesoutput
variables, and femalesponses for dummy/categorical variatifdsog transformation applied
to daily milk output levelsand number of animals owned apousehold’

To investigate the impact of trainings tre total value ofagrilivestock production
we constructhe logtotal value ofcrop and milkoutput.lt is constructed usinthe annualtotal
wheat and cotton quantity produced and their respective median prices at the village level. It
also includeshe milk quantity produced from cows and buffalé@seach househoaver the
period of one yeaand its median price at the village level

To examine the effectiveness of the trainings atiffasion of knowledge andkills
to the traineeswe creatd indicesfor Knowledge of Best Practicé&knowledge Indexand
Input Use and Practicd@ractice Indexjps noreconomic outcome variables of interdsor

35 In randomsed studies, ANCOVA has more pemcompared to ANOVA (analysis of variance) (Van Breukelen,
2006). Furthermore, McKenzie (2012) finds that ANCOVA has more power compared to the difierence
difference (estimator).

36 As discussed in section 6.1, we expect females to have a better andigigtof livestock related activities in

the household. Females were only surveyed on the livestock activities, not agriculture. Consequently, for livestock
production and yield variables, we take the average of male and female responses. We primihalese
responses in dummy/categorical variables, but in the case of missing responses from females, we take the
responses from males.

3" These two measures display a-logrmal distribution; hence logs are taken.
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knowledge we created two different types of indices, one for the general public and one for
producers only.General Knowledge of Best Practices Indicesfefred to asGeneral
Knowledge Indicesyvere constructed using questions tate asked of all those who were
surveyed (general public); one index was created for livestock and one for agriculture.
Advanced Knowledge of Best Practices Indige$efredto asAdvanced Knowledge Indices)
consisted of questions askigdm the general polic, as well as additional produespecific
guestionghat were asked of producers only (households involved in crop/milk production).
Questions regarding Inputise and Practice (Practice Indices)vere only asked of those
involved in agriculture/livestoclsectors, hence indices are created for producers Ordy.
construckdeach index as an additive index ysmultiple measures:or livestock knowledge

and practice indices, we take the average of the male and female.fidiabe7 shows the
variousKnowledge and Practice indicased and which type of questiongere used to create
each.

The BPRE scheme also trained spesgali technicians such as Farm Mechanics,
Electricians, VMCs, Animal Health Workers, AlTs, and Farm Supervisorehpfacilitate
production, hence we also meastine impact of the BPRE scheme the availability,
accestility,, and quality of pecialisedservice providersAvailability of a speciabed service
provider is constructed as a dummy indicator, which is equal to ondesitone service
provider is working in the villagezero otherwise. Similarly, accessibility of a specat
service prowier is also constructed as a dummy indicator, wisielqual to one iit is easy for
respondent to access the service provizBngotherwise Quality of service is also constructed
as a dummy indicator, which equals to one if the respondeed the qality of service to be
"VeryGood" , and zero if the respondeSncetheat ed t
trainings of the specialised service providers were compéétedthe 2018 tracker surveye
areonly able toevaluate the impadbr 2019 (one year after the scheme endé&tlg use the
Average Effect Size (AES) methodologiich allows us to measure the mean (standardized)
effect of the trainings on the availability, accessibility, and quality of the service across
different service provider We group togetheithe specialised service providem three
categories; Agricultural specialised service providers (Farm Mechanics, Electricians),
Livestock specialised service providers (VMCs, Animal Health Workers, AITs, Farm
Supervisors), andll Combined (includes all types of specialised service providers).

To measurethe impact that BPRE scheme may hakad onthe wellbeing of
individuals, we constructedtwo wellbeing indices, theKessler Screening Scale for
PsychologicaDistress k6) indexandthe Financial Satisfaction Indekhe k6 index measures
psychologicaldistress ofindividuals andasks respondentsow frequently they experienced
the following six symptoms in the last 30 days: felt hopeless, restless or fidgety, nervous,
worthless, dem@ssed, and felt that everything was an effort. For each questiamge of1-5
was assigned to the answer: nal l of the ti me
of the timeo, AnonaVeadrmatsehhe index smihdiranges bebveenct i v e
0 (maximum psychological distress) and 1 (minimum psychologicete Financial
Satisfaction Index is constructed from thale and femaleesponsesn the questionn Ho w
satisfied are you with the financial situation of your houseliplt?a scale between 1 and 10
with 1 being Acompletely dissatWesdrmabsedthe and 1
indexso that irangesbetween 0 (completely dissatisfied) and 1 (completely satisAgaint
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to note is that the questions usedcreate both these indicesere not asked in the post
treatment survey (2018), hence we are only able to evaluate the-terrgegmpact (2019). As
thesequestions were asked of both male and females of a houssépétate indices for male
and females are created.

Table 6belowpresentshefull list of outcome variables
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Category

Table6 Outcome Variables

Outcome Variables

Agriculture: Crop Production

Log of yearly wheat and cotton output levels
Dummy indicators of HH engagement in agricultural production
Yearly wheat and cotton yields

Livestock: Milk Production

Log of daily milk output level

Dummy indicators of HH engagement in milk production
Daily milk output per animal

Log Number of animals owned

Total Value of Agri-Livegock
Production

Log of total value of agrilivestock production

General Knowledge of Best
Practices
(General Publig

Additive index of correct responses to survey questasked to the general publi
regardless of whether they are involved in crop/milk productiorknowledge abou
optimum frequency of Soil testing, measures to improve soil fertility, benefits of
land levelling, how to observe land quality, measuceseduce water loggin{for
agriculture & livestock)

Advanced Knowledge of Besl
Practices
(Producers only)

Additive index of correct responses to survey questisked to the general public .
well ason knowledge abouwtrop patterns, correct time tapt wheat/cotton, pesticid
usage, irrigation timing, fertilizer usage, calves feed/vaccination, signs of anims
stroke, changes to animal feed in summer/winter, prevention of tick ati
improving animal bree(for agriculture & livestock)

Input Use and Practice
(Producers only

Additive index based on correct responses to survey questionsproducers only
on actual practice of water use, fertilizer and pesticide use, animal feed, animal
care, milk storage, and preservation of soilligpaéfor agriculture & livestock)

Specialised Service Providers

Dummy indicator of service availability in the village

Dummy indicator of service accessibility in the village

Quality of service providely specialised service providers

We use the AveragEffect Size (AES) methodology to groupgether specialise
service providers based on three categofigdaculture specialised service providel
Livestock specialised service providers, and Combi#egticulture and Livestock
both)

Kessler 6Index
(Wellbeing Index

Kessler 6 (k6)ndexis an additive index which functions as a global measure of
distress drawing from depressive and anxiety related symptom@&@agyey
respondents were askhow frequently they experienced the following six
symptomdn the last 30 daydelt hopeless, restless or fidgetgrvousworthless,
depressed, and felt that everything was an eftag.a normaked index ranging
between 0 (maximum psychological distress) and 1 (minimum psycholodibake
guestions were asked of both male and femalesotiaehold.

Financial Satisfaction Index
(Wellbeing Index)

The FinancialSat i sfaction I ndex is constru
are you with the financi al situatioao
with 1 being ficompletely dissatltisaf i
normdised index ranging between 0 (completely dissatisfied) and 1 (completel
satisfied).
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Table7 Indices Construction

Index Sector Questions fromGeneral Population Questions fromProducers Only
A weighted sum of correptsponses to surve Questions asked to the general public
guestions on knowledge about: well as questions on:
-Concern about Climate change -Impact of climate change on yield
-Optimum frequency of Sail testing -Which crops to grow
-Measures tamprove soil fertility -Crop patterns
Agriculture  -Benefits of laser land levelling -Correct time to plant wheat/cotton
(Cotton and -How to observe land quality -Pesticide usage
Wheat) -Measures to reduce water logging -Irrigation timing
-Advantages of crop rotation -Fertilizer usage
Knowledge of Best -Advantages of minimum tillage. -ldeal seed per acre for cotton
Practices -Land preparation for rain
-Signs of Animal Sickness -Signs animal has eaten enough
-Whether to vaccinate sick animals or not  -Daily animal water intake
-Knowledge about Silage -Feeding milking/nosmilking animals
Livestock -Milk Chilling -Calves feed/vaccination
-Hygiene when milking animal -Signsof animal heat stroke
-Cow insemination -Changes to animal feed in summer
-Animal Insemination Technician -Prevention of tick attacks
-Things to consider when milking -Improving animal breed

Based on correct responses to survey
questions on actual practice of:
-Month for planting cotton/wheat
-Leaving crop residue on ground
-Efforts to reduce water usage

Asked from producers only

Agriculture -Usage of minimum tillage
(Cotton and --- -Usage of organic manure
Wheat) -Usage of micrenutrients

-Usage of green manure
-Seed per acre for wheat/cotton
-Fertilizer Usage
Input Use and -Whether any animals were
Practice vaccinated
-Whether any animals received treatme
-Who treated animal
-Where animals are kept in
winter/summer
-Number of animals artificially
inseminated
-Give colostrum to new born calves
-Animals access twater
-How do you feed animals
-How many times a day animals are
fed/watered
-Preservation of fodder

Livestock
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8. Results

In this section, we first present a summary of the results (section 8.0.1) of the impact
of the BPRE scheme on our outcomes of inteaasd then present detailed results (sections
8.1 onwards) using all three specificati@s, discussed in section 7lh sections 8 and
onwardsModels 1, 2, and 3 are presented in the three columns under each outcome variable.
We present both the shderm (end of schemeandlongertermimpacts (one year after the
scheme ended) of the BPRE scheRene$ A, B, and Cin result tables present the estimates
for 2018 ghort term, 2019 (one year aftehé schemeand a comparison of impacts between
the two years.One point to note here is that the interpretation of the coefficient for a log
outcomeis calcubted by exponentiating the regression coeffigisabtracting one from the
productandmultiplying it by a hundregthereby showinghe impact in percentag@

8A  Summary of Results

In this subsection, we summarise the findifigen theevaluation othe BPRE scheme
For simplicity, we only summarise the IntentitmTreat estimates (Model 1) belowhese
results denote the treatment effect for an average household in treatment villages compared to
the average household in control villag¥¥e evaluatethe impact of the BPRE scheme
immediately after the scheme ended in 2018 and one year later in 2019.

Resultsn 2018immediately after the training are summarised belds.find

- Anincrease in the quantity produced of wheat (41%), cotton (43%) and milk (17%)

- Anincrease in yieldfor wheat (6%), cotton (13%) and milk (4.8%)

- Anincreasén the probability of household engagement in production for wheat (5.9%),
cotton (8.3%), and milk (4.1%)

- An increase of 100.6% in the total value of Alijwvestock output (valueof farm
produce)

- Anincrease of 0.22 standard deviation in the advanced knowledge of agricultural best
practices

- No statistically significant impact on knowledge of biueck best practices

- No impact on implementation of best practiceboth agriculture and livestock.

Resuts one year after the trainisfpow that the impact of the BPRE scheme declined
significantly over a ongear period (from 2018 to 2019) for majority of outcomes of interest,
excep milk yields. However, it is important to note that although the size of the impact decays
after one year, the positive impact of the training persists for some outcomes of interest. Again,
these results denote the treatment effect for an average halisehtweatment villages
compared to the average household in control villages.

38 The formula is as followgexpc)-1] * 100, where 6c6 is the coefficient
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- We find higher quantity produced of wheat (17%), cotton (17.6%) and milk (6%) by an
average household in treatment villages compared to the average household in control
villages.

- We also find fgher probability of household engagemamtproduction for vheat
(3.4%) and cotton (5.6%kowever, we find o statisticaly significant impact for milk
one year after trainings

- We find that milk yields increaseby 6% however we seeno statistically significant
impact on wheat and cottyields

- We see aincrease of 0.055 standard deviation in general livestock knowledge and an
increase of 0.06 standard deviationsitvanced livestock knowledgut we find ro
statistically significant impact oknowledge of agricultural best practices.

- We also see @.063 standard deviation increase in financias&attion for the avage
malebut no impact orfinancial satisfaction for femalg$

- We see o statistically signitant impact on Total value of Aglivestock output one
year after the trainings

- We are unabléo detect any significant impact on availability, accessibility, or quality
of specialised service providets

- We also fnd o statistically significant impact on the psychotmiwellbeing (K6
index) for both males and females

As a part of the BPRE scheme sib-sample of treatment villagesso received a

l inkage treatment in which village Omel asé
was to enhance the linkagpetween trained farmers and other agents in the agriculture and
livestock value chain. Our results show that the village melas had no significant additional
impact over and above that of training. In other words, villages in which village melas were
condwcted gained no additional benefit in terms of production, extensive margins, yields or
income, when compared to villages where only the trainings were conducted. This may be
because these linkages are already reasonable enough or that they matter less.

8.1 Wheat Outcomes

We measure the impact of the BPRE scheme on wheat production using three outcomes
of interest: log quantity producéd household involvement in wheat production (extensive
margins) and yield (maund per kand).

We first present thehortterm initial impact on wheat outcomes. The estimates are
found inPanelA in Table8. Recall that model 1 (column 1) is an ITT specification which tells

39We evaluate the impact of the BPRE scheme on thebeglly indices (K6 index, financial satisfaction index)

only for 2019 (one year after the trainings) as data on these indice®waaitable for 2018 (immediately after

the trainings). This is also the case for the analysis on the availability, accessibility and quality of specialised
service providers.

40 Refer to section 8.8 for more information on why we are unable to detaapant for specialised providers

41\We take logs for quantity produced. Extensive margins is a dummy variable taking the value (1) if the household
is involved in wheat production. Wheat yield is constructed as a ratio (quantity/land used).

42 The take up rate for wheat training is 43% ameligjble population and 12% amorigeligible population.
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us the causal impact offering andcarrying out the trainings on the wheat outcomes of interest
for the average household. Model 2 (column 2) is also an ITT specification which tells us the
causal impastof offering and carrying out trainings on wheat outcomes of interest for the
averageeligible and ineligible household separately. Model 3 (colum3) is a LATE
specification whiclcaptures the contrast between no one being trained in the village and (at
least one member of) all households in the village receiving (at least one of) the trainings.

Generally, the results show positive impacts ontlalee outcomes for all three
specifications, xceptfor the impact of yielntheineligible households, for which we do not
find a significant impact.

In Table8, ALn Quantity Producedo presents th
scheme on wheat guotity produced. Results from model 1 (column 1) show that immediately
after the completion of scheme (2018), offering trainings in the treatment villages led to an
increase of 41% in wheat output for the average household. Model 2 (column 2) shows that
offering trainings in the treatment villages led to an increase of 55% in wheat output for the
averageeligible household, and an increase of 24.1% for the averadjgible household?

Model 3 (column 3) shows an increase of 195% in wheat quantity produwbet the
hypotheticalcasewhere every household in the village was engaged in agriculturaland
received traimg. As we noted before this is not exactly analogously to a standard .UAEE
standard LATEwve would haventerpreted our results as sayitingit the impact of training on

a householdhat actually received trainingras productionncrease 0l95% The reasonhe

LATE in our case cannot be interpreted in this vethatthe treatment was randosad at the
village level Thusour LATE captures the effect of trainiran the trained househoid the

case when every household in the village (was eligible fo) atsb received training.
Therefore if there are complementarities in a household being trained with other households
in thevillage, tlosearealso being included in our estimates.

InTable8,PanelA, AEXxtensive Margino presents the
scheme on household involvement in wheat production. Results from model 1 (column 4) show
that immediately aftethe completion of scheme (2018), offering trainings in the treatment
villages leads to an increase of 5.9% in the probability of an average household producing
wheat, when compared to tbentrolvillages Model 2 (column 5) finds that the probability of
an averageeligible household producing wheat increases by 6.894%.1% for the average
ineligible household. Our LATE estimabe model 3(column 6) finds that that the probability
of households producing wheat increases by 18.6%.

In Table8, PanelA , AYi el do pr es empacsofthelBRRESaheamebnt s f o
wheat yield Our ITT model 1(column 7) stimate shows an increase of @aund per kanal
in yield for the average household, and model 2 (column 8) finds an increase of 0.3 maund per
kanal in wheat yield for the averagégible household. No significant impact is found on the
average ineligible household. Our LATE (column 8) estimate finds an increase of 0.7 maund
per kanal in wheat yieldnder the hypothetical case whayeevery housetld in the village
was engaged in agriculture and all received training.

4 The impact on théneligiblehousehol ds i s shown lampddhte btk el iodi Plae
value below that tells us whether tlestimate is significant.
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The estimates of the loagterm impact (2019) arpresentedn PanelB in Table8.
Generally, the resudtshow positive impacts on tlwheat quantity produced and extensive
margins exceptfor theineligible households, for which we do not find significant impacts.
Furthermore, we find no significant impacts on wheat yielain of thethree specifications.

In Table8, PanelB , ALn Quantity ProducedoO present s
BPRE scheme on the wheat quantity produced. Results from model 1 (column 1) show that
one year after the completion of scheme (2019), offering trainings in the treatment villages led
to an increase of 16.9% in wheat output for the average household. Model 2 (column 2) shows
that offering trainings in the treatment villages led to an increase of 25.8% in wheat output for
the averageligible household, however, we do not find a significampact on the ineligible
household$? Model 3 (column 3) shows an increase of 63.2% in wheat quantity praduced

InTable8,PaneB, A Extensive Marginodo presents the
scheme on household involvement in wheat productiosulisfrom model 1 (column 4) show
an increase of 3.4% in the probability of an average household producing wheat, when
compared to the treatment group. Model 2 (column 5) finds that the probability of an average
eligible household producing wheat incresdsy 5.2%, but we do not find a significant result
on ineligible household@anelB, column 5) Our LATE estimate (column 6) finds that that
the probability of households producing wheat increases by 10.7%

In Table8,PaneB, A Yi el do pgfe theimpac of thehBPRE seheroelon
the yield of wheat. We find not significant impact on wheat yield in thediotegm

In Table8, PanelC shows the difference in impacts between 2018 and 2019 for all three
specifications for each outcome variable.

In general, we discover significant and positive shemin impacts on all three
outcomes for wheat production, and these impacts are more than twice as large as their
counterparts are in 2019. Furthermore, we do not find a significant impact onyéiéan
the longer term(2019). Thalifference between 2018 a@619 is statistically significant for all
outcomes and specifications, except for model 2 in extensive margins (col@amnek’).

For the wheat quantity produceresults show a decrease in impact on an average
household in treatmentllages by 59% (model Tolumn 1), a decrease of 53% for the eligible
householdsn treatment village (model 2,column 2), and a decrease of 67.7% in our LATE
estimatglmodel 3,coumn 3) from 2018 to 2(&

For the impact on thékelihood of engaging in wheat productipmesults show a
decrease of 42.4% on an average househdlg@atment villages (model &plumn 4), and of
42.6% for an avege treatment village (model 8plumn6) from 2018 to 2019. There is no
significant difference between 2018 and 2019 for eligible househnoldseatment villages
(model 2,column 5).

The impact on wheat yieldropsin 2019 by 81.1% for an average househiold
treatment village (model Tolumn 7), 86.5% for the eligibleouseholdsn treatment village

4 The impact on théneligblehousehol ds is shown lampadcte drotl menl iofi Plae
value below that tells us whether that estimate is significant.
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(model 2- column 8), and 81.5% for an avgeatreatment village (model 8plumn 9) from
short (2018) to the lorgg term(2019).

Table8 Resultdor Wheat Outcomes

Ln of Quantity Produced Extensive Margin Yield (Maund per Kanal)
0 @) 3) 0 ®) ©) ™ ®) ©
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Panel A: Tracker 2018
Treated 0.344%%* 0.438%** 0.059%%* 0.069%** 0.207%%* 0.318%**
(0.084) (0.092) (0.019) (0.021) (0.054) (0.077)
Enrolled 1.081%** 0.186*** 0.650%**
(0.253) (0.059) (0.162)
Ineligible for Agri Training -0.302%*%* -0.103*** 0.104
(0.089) (0.023) (0.065)
Treated x Ineligible -0.222%* -0.019 -0.245%%*
(0.098) (0.025) (0.079)
Baseline 2013 0.396%** 0.395%%* 0.401%%* 0.359%%* 0.339%%* 0.337%%* 0.045%** 0.046%** 0.048%**
(0.037) (0.036) (0.038) (0.047) (0.047) (0.048) (0.012) (0.012) (0.012)
Baseline 2016 0.198%** 0.194%%* 0.184%** 0.175%%* 0.170%** 0.163%** 0.001%** 0.001%** 0.001**
(0.012) (0.012) (0.012) (0.011) (0.011) (0.011) (0.001) (0.001) (0.001)
Intercept 0.455 0.500 0.322 0.180 0.216* 0.183 2.051%** 2.009%** 1.934%**
(0.542) (0.533) (0.522) (0.122) (0.121) (0.122) (0.485) (0.484) (0.476)
Obs. 11351 11351 11351 11351 11351 11351 11351 11351 11351
Covariates X X X X X X X X X
Impact on Ineligible 0.2162 0.0501 0.0723
(p-value) 0.0275 0.0341 0.1134
Panel B: Endline 2019
Treated 0.156%* 0.230%** 0.034** 0.052%%* 0.039 0.043
(0.073) (0.080) (0.017) (0.018) (0.044) (0.064)
Enrolled 0.490%* 0.107** 0.123
(0.227) (0.053) (0.136)
Ineligible for Agri Training -0.291%%* -0.073*** 0.031
(0.088) (0.021) (0.055)
Treated X Ineligible -0.193** -0.042* -0.024
(0.096) (0.023) (0.059)
Baseline 2013 0.421%%%* 0.420%** 0.423%** 0.274%%* 0.260%** 0.260%** 0.103* 0.103* 0.103*
(0.047) (0.046) (0.046) (0.052) (0.053) (0.051) (0.058) (0.058) (0.058)
Baseline 2016 0.177%%* 0.173%** 0.171%** 0.178%** 0.173%** 0.171%%* 0.000 0.000 0.000
(0.013) (0.013) (0.013) (0.012) (0.012) (0.012) (0.000) (0.000) (0.000)
Intercept 0.433 0.469 0.350 0.164 0.186 0.162 3.138%** 3.135%%* 3.110%%*
(0.529) (0.524) (0.522) (0.125) (0.124) (0.123) (0.448) (0.450) (0.453)
Obs. 11133 11133 11133 11133 11133 11133 11133 11133 11133
Covariates X X X X X X X X X
Impact on Ineligible 0.0367 0.0099 0.0197
(p-value) 0.6889 0.6527 0.5633

Panel C: Cross-Year Difference 18-19

Diff in ITT -0.188%*%* -0.025%* -0.167***
(0.058) (0.013) (0.051)

Diff in ITT for Eligible -0.208%**%* -0.017 -0.274%*%*

(0.077) (0.016) (0.073)
Diff in LATE -0.591%** -0.079%** -0.528***

(0.177) (0.039) (0.154)

Obs. 22484 22484 22484 22484 22484 22484 22484 22484 22484
Covariates X X X X X X X X X
Diff in ITT Effect for Ineligible -0.180 -0.040 -0.053
(p-value) 0.0024 0.0059 0.2251

Notes: Regressions of crop production variables on treatment. Standard errors clustered at the village level reported in parentheses.

8.2 Cotton Outcomes

Similar to wheat, we measure the impact of the BPRE scheme on cotton production
using three outcomes of interest: log of cotton quantity prodtidealjsehold involvement in
cotton production (extensive margins) and yield (mapgrckanal)®

4We take logs for quantity produced. Extensive maigimdummy variable taking the value (1) if the household
is involved in cotton production. Cotton yield is constructed as a ratio (quantity/land used).
46 The take up rate for cotton training is 36% ameligible households and 12% amoingligible houséolds.
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We first present the shetgrm impact on cotton outcomes. The estimates are found in
PanelA in Table9.

Generally, the results show positive impacts on all three cotton outcomes for all three
specifications, esept for the ineligible households, for which we do not find significant
impacts on cotton yield.

In Table9, ALn Quantity Producedodo presents th
scheme on cotton quantity produced. Results from model 1 (column 1) show that immediately
after thecompletion of scheme (2018), offering trainings in the treatment villages led to an
increase of 43% in cotton output for the average household. Model 2 (column 2) shows that
offering trainings in the treatment villages led to an increase of 60.3% im anttput for the
averageeligible household, and an increase of 21.5% for the avaradigible household.

Model 3 (column 3) shows an increase of 275.8% in cotton quantity produnckd the
hypothetical case where every household in the village waggeddga agriculture and all
received training.

InTable9,PanelA, AEXt ensive Margino presents the
scheme on household involvement in cotton production. Results from model 1 (column 4) show
that immediately after the congpion of scheme (2018), offering trainings in the treatment
villages leads to an increase of 8.31% in the probability of an average household producing
cotton, when compared to thentrolgroup. Model 2 (column 5) finds that the probability of
an averageeligible household producing cotton increases by 10.6%, @n8.3% for the
averageneligible household. Our LATE estimata model 3(column 6) finds that that the
probability of households producing cotton increases by 30.9%

In Table9, PanelA, Y eolresents the results for the
the yield of cotton. Our ITTodel {column 7) estimate shows an increase of 0.16 maund per
kanal increase in cotton yield for the average househdlt treatment village$TT model 2
(column8) showsan increase of 0.23 maund per kanal in cotton yield for the aveligdee
householdin treatment villages, whereaw significant impact is found on the average
ineligible household. Our LATE (column 8) estimate finds an increase oh@ab®dper kanal
in cotton yield

The estimates of the loegterm impact (2019) on cotton are found?anelB in Table
9. Generally, the results are similar to wheat outcomes, and show positive impacts on the log
of cotton quantity produced and extensmargins, &ceptfor the ineligible households, for
which we do not find significant impacts. Furthermore, we find no significant impacts on cotton
yield in all three specifications.

In Table9, PanelB , ALnNn Quantity Pr oduc ampactopthee sent s
BPRE scheme on the cotton quantity produced in theslolggm Model 1 (column 1) show
that one year after the completion of scheme (2019), offering trainings in the treatment villages
led to an increase of 17.6% in cotton output for theagyehousehold. Model 2 (column 2)
shows that offering trainings in the treatment villages led to an increase of 25.9% in cotton
output for the averagaigible household, however, we do not find a significant impact on the
ineligible household. Model 3 (¢tomn 3) shows an increase of 82.6% in wheat quantity
producedunder the hypothetical case where every household in the village was engaged in
agriculture and all received training.
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InTable9,PaneB, AExtensive Margino poftheaBPRE s t he
scheme on household involvement in cotton production. Model 1 (column 4) estimates show
an increase of 5.6% in the probability of an average househaltteatment villagproducing
cotton. Model 2 (column 5) finds that the probability ofauerageeligible householdn a
treatment villag@roducing cotton increases by 7.9%, but we do not find a significant result on
ineligible households. Our LATE estimate (column 6) finds that that the probability of
households producing cotton increasg20.8%.

In Table9,PaneB, nAYi el do presents the results fo
the yield of cotton. We find not significant impact on cotton yield in thedotgrm

In Table9, PanelC shows the difference in impacts between 2018848 for all three
specifications for each outcome variable.

Similar to wheat outcomes, in general, we discover significant and positivetesmort
impacts on all three of outcomes for cotton production, and these impacts are more than twice
as large atheir counterparts are in 2019. Furthermore, we do not find a significant impact on
cotton yield in the longr term(2019). The difference between 2018 a2@{l9 is statistically
significant for all outcomes and specifications, except for model 2 in éxtensargins
(column 5,Panelc).

For the cotton quantity produced, results show a decrease in impact on an average
household in tredanent villages by 59% (model tplumn 1), a decrease of 57.1% for the
averageeligible householdn treatment village (model 2, column 2), and a decrease of 70%
in our LATE estimatémodel 3,column 3) from 2018 to 2019.

For the impact on the number of households producing cotton, results show a decrease
of 32.7% on an average househwidreatment villages (model &plumn 4), andur LATE
estimates show a decreasfe32.6% (model 3,column 6) from 2018 to 2019. There is no
statistically sigificant difference between 2018 and120for the averageligible household
in treatment villages (model 2plumn 5).

The impct on cotton yield reduces in 2019 by 112.2% for an average household
treatment village (model Tolumn 7), 116% for the eligible population in treatment village
(model 2 column 8), and 112.1%%m our LATE estimategmodel 3,column 9) from short
(2018) to the longr term(2019).
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Table9 Results for Cotton Outcomes

Ln of Quantity Produced

Extensive Margin

Yield (Maund per Kanal)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Panel A: Tracker 2018
Treated 0.357%** 0.472%%* 0.083*** 0.106*** 0.157*** 0.226%**
(0.077) (0.101) (0.020) (0.027) (0.043) (0.058)
Enrolled 1.324%** 0.309%** 0.581%**
(0.278) (0.073) (0.156)
Ineligible for Agri Training -0.136* -0.060** 0.033
(0.082) (0.026) (0.042)
Treated X Ineligible -0.277*** -0.054%* -0.167***
(0.101) (0.030) (0.061)
Baseline 2013 0.284%** 0.282%** 0.278%** 0.175%** 0.171%** 0.166%** 0.045%* 0.045%* 0.041%*
(0.039) (0.039) (0.040) (0.037) (0.036) (0.035) (0.018) (0.018) (0.018)
Baseline 2016 0.188%** 0.184%** 0.168%** 0.178%** 0.174%** 0.157%** 0.004*** 0.004%** 0.004%**
(0.015) (0.015) (0.016) (0.013) (0.013) (0.014) (0.001) (0.001) (0.001)
Intercept 0.645 0.666 0.473 0.387***  (0.399***  (.352%** 1.068*** 1.053*** 0.957***
(0.494) (0.489) (0.499) (0.114) (0.112) (0.113) (0.350) (0.352) (0.351)
Obs. 11351 11351 11351 11351 11351 11351 11351 11351 11351
Covariates X X X X X X X X X
Impact on Ineligible 0.1951 0.0520 0.0597
(p-value) 0.0084 0.0146 0.1493
Panel B: Endline 2019
Treated 0.162%** 0.230%** 0.056%** 0.079%** -0.019 -0.036
(0.057) (0.081) (0.014) (0.020) (0.034) (0.056)
Enrolled 0.602%** 0.208*** -0.071
(0.210) (0.052) (0.127)
Ineligible for Agri Training -0.168** -0.044%** -0.037
(0.074) (0.019) (0.049)
Treated X Ineligible -0.177* -0.058%* 0.040
(0.098) (0.025) (0.066)
Baseline 2013 0.377H** 0.376%** 0.374%** 0.147%** 0.144%** 0.140%** 0.037* 0.037* 0.037*
(0.041) (0.042) (0.041) (0.037) (0.037) (0.038) (0.021) (0.021) (0.020)
Baseline 2016 0.165%** 0.161%** 0.156%** 0.168%** 0.163%** 0.154%** 0.001 0.001 0.001
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.001) (0.001) (0.001)
Intercept 0.481 0.508 0.411 0.439%** 0.447%*% 0.419%** 1.393%** 1.402%** 1.406%**
(0.499) (0.497) (0.493) (0.132) (0.132) (0.127) (0.293) (0.298) (0.295)
Obs. 11133 11133 11133 11133 11133 11133 11133 11133 11133
Covariates X X X X X X X X X
Impact on Ineligible 0.0530 0.0214 0.0037
(p-value) 0.4121 0.2090 0.9101
Panel C: Cross-Year Difference 18-19
Diff in ITT -0.195%** -0.027* -0.176%**
(0.057) (0.015) (0.038)
Diff in ITT for Eligible -0.242%%* -0.027 -0.262%**
(0.078) (0.020) (0.054)
Diff in LATE -0.722%%* -0.100* -0.653%**
(0.206) (0.054) (0.137)
Obs. 22484 22484 22484 22484 22484 22484 22484 22484 22484
Covariates X X X X X X X X X
Diff in ITT Effect for Ineligible -0.142 -0.031 -0.056
(p-value) 0.0020 0.0170 0.0492

Notes: Regressions of crop production variables on treatment. Standard errors clustered at the village level reported in parentheses.

8.3 Milk Outcomes

We measure the impact of the BPRE scheme on milk production through four
outcomes: log of daily milk quantity produced, whetties household produces milk or not
(extensive margins), milk yields (litres per animal), and log number of animals owned by the

household’

The results for the shertin impact on milk outcomes are foundRanelA in Table

10. InTable1 0 ,

i Ln

Quantity

Producedo

presents

47 The take up rate for livestock training is 56% dtigible population and 18% fdneligible population.
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scheme on the milk quantity produced. Immediately after the completion of the BPRE scheme,
offering trainings in the treatment villages led to an increase of 17.2% in milk quantity
produced for the average household (medelumn 1). Model 2 (column 2) finds an increase

of 19.7% in quantity produced for the averafjgible household, and an increase of 16.6% for

the averageneligible household. Model 3 (column 3) shows an inceeat61.2% in milk
qguantity producedinder the hypothetical case where every household in the village was
engaged in agriculture and all received training

In Table 10, PanelA , AExtensive Margino presents t|
BPRE scheme on household involvement in milk production. Results from model 1 (column
4) show that immediately after the completion of scheme (2018), offering trainings in the
treatment vilages leads to an increase of 4.1% in the probability of an average household
producing milk, when compared to the treatment group. Model 2 (column 5) finds that the
probability of an averageligible household producing milk increases by 3.7%, by 6.7% for
the averagéneligible household, in treatment villagdsterestingly, in the case of mjlkhe
impacton the ineligible households even larger than the eligible @®iggesting that some
households may have been induced in producing milk when thditidrally did not.Our
LATE estimaten model 3(column 6) finds that the probability of households producing milk
increases by 12.3%.

In Table10, PanelA , AYi el do presents the results f
on the yield of milk. Our ITT moddkolumn 7) estimate shows an increase of 0.12 litres per
animal increase in milk yield for the average household in treatment villages, and model 2
(column 8) finds an increase of 0.14 litres per animal in milk yield for the avetapjele
household whe an increase of 0.07 litres per animal in milk yield for the averagmible
household. Our LATE (column 8) estimate finds an increase of 0.34 litres per animal in milk
yield under the hypothetical case where every household in the village was erngaged
agriculture and all received training

In Tablell,PanelA, fALNn Number of animal so present ¢
BPRE scheme on the average number of animals owned. Our ITT model 1 (column 1) estimate
shows an increase of 7.6% increas@umber of animals owned for the average household,
and model 2 (column 2) finds an increase of 10% for the avetagjele household while an
increase of 7.4% in the number of animals owned for the averatigible household. Our
LATE (model 3 column 3) estimate finds an increase of 24.9% in the number of animals
owned

The estimates of the loegtermimpact (2019) on milk outcomes are foundPianelB
in Table10. We find positive impact on milk quantity produced, milk yield, and number of
animalsowned. The impact on the number of households involved in milk production is no
longer significant in 2019 for all specifications.

In Tablel O , ALn Quantity Producedo presents t
scheme on the milk quantity producecheélyear after the completion of the BPRE scheme,
offering trainings in the treatment villages led to an increase of 6.4% in milk quantity produced
for the average household in treatment villages (mad&idmn 1). Model 2 (column 2) finds
an increase 010.3% in milk quantity produced for the averagmible household, and no
significant impact on the averageligible household in treatment villageédodel 3 (column
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3) shows an increase of 20.2% in milk quantity produgsdier the hypothetical case whe
every household in the village was engaged in agriculture and all received training.
In Table 10, PanelB , AExtensive Margino presents t|
BPRE scheme on household involvement in milk production. We find no significagerion
term impact on extensive margins for any of the specifications.
In Table 10, PanelB , AYi el do pr esentestermn mpactrofetteu | t s
BPRE scheme on the yield of milk. Our ITT model 1 (column 7) estimate shows an increase
of 0.2 litresper animal increase in milk yield for the average household, and model 2 (column
8) finds an increase of 0.3 litres per animal in milk yield for the avezhgible household,
while no significant effect for the averaigeligible household in treatmenillages. Our LATE
(model 3 column 8) estimate finds an increase of 0.6 litres per animal in milk yield.
In TablellPaneB, ALN Number of ani mal sO0 present ¢
BPRE scheme on the average number of animals owned. We fisigmficant impacts in
model 1 (column 1) and model 3 (column 3). Model @ymn 2) finds an increase of &b
for the averageligible household while an increase of 7.4% in the number of animals owned
for the averageligible household in treatment lalges.

In Table10, PanelC shows the difference in impacts between 2018 and 2019 for all
three specifications for each outcome variablable 11, PanelC shows the difference in
number of animals owned between 2018 and 2019.

Contrary to the wheat arabtton outcomes, we find that the milk yield has increased
over time. However, there is no significant impact on extensive margins, and the quantity of
milk produced decreases relative to the stenh (2018). The difference between 2018 and
2019 is statstically significant for all outcomes and specifications, except for model 2 in
extensive margins (column Banelc) in quantity produced, extensive margins, and yield.

For the guantity of milk, model 1 (column 1) shows a decrease in impact by 63.2% for
an average household in treatment villages from 2018 to 2019. Model 2 (column 2) shows a
decrease of 43.8%e for the eligible population in treatment villages, while model 3 (column 3)
shows a 67% decrease in milk quantity from the steorh (2018) to théonger term(2019).

For the number of households producing milk, model 1 (column 4) shows a decrease
for an average household in treatment villages of 82.2%, model 3 (column 6) shows a decrease
of 61.3% from 2018 to 2019. There is no statistically sigaificddifference between 2018/19
for eligible population in treatment villages (modek2alumn 5).

For the yield of milk, model 1 (column 1) shows an increase of 83.8% for an average
household in treatment villages but a decrease of 101% for the eliggiéapon (model 2
column 2), and a decrease of 88%@ur LATE estimategmodel 3,column 3) from the short
term (2018) to the loreg term(2019).

The effect on number of animals owned decreases in 2019: model 1 (column 1) shows
a decrease of 66.6% for amerage household in treatment villages, a decrease of 54.9% for
the eligible population in treatment villages (modet@umn 2), and a decreaseGd.7%in
our LATE estimategmodel 3 column 3) from 2018 to 2019.
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Table10 Results for Milk Outcomes

Ln of Quantity Produced

Extensive Margin

Yield (Output per Animal)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Panel A: Tracker 2018
Treated 0.159%** 0.180%** 0.041%* 0.037** 0.115%** 0.138%**
(0.042) (0.044) (0.018) (0.018) (0.023) (0.030)
Enrolled 0.478%** 0.123%* 0.344%**
(0.126) (0.054) (0.070)
Ineligible for Lvs Training -0.373%** -0.221%** 0.091%**
(0.045) (0.022) (0.032)
Treated X Ineligible -0.027 0.030 -0.069*
(0.050) (0.023) (0.038)
Baseline 2013 0.331%** 0.244%** 0.314%** 0.277%** 0.190%** 0.269%** 0.063%** 0.063%** 0.062%**
(0.024) (0.023) (0.024) (0.015) (0.016) (0.016) (0.007) (0.007) (0.007)
Baseline 2016 0.000 0.000 0.000 0.186%** 0.163*** 0.183***  0.029%** 0.029%** 0.029%**
() () ) (0.012) (0.012) (0.012) (0.006) (0.006) (0.006)
Intercept 0.198%* 0.409%** 0.206%* 0.089%* 0.218%** 0.092%* 2.060%** 2.040%** 2.041%**
(0.089) (0.093) (0.090) (0.041) (0.043) (0.041) (0.082) (0.082) (0.074)
Obs. 11351 11351 11351 11351 11351 11351 11351 11351 11351
Covariates X X X X X X X X X
Impact on Ineligible 0.1534 0.0672 0.0694
(p-value) 0.0015 0.0026 0.0049
Panel B: Endline 2019
Treated 0.062%* 0.098%** 0.007 0.014 0.211%%* 0.278%**
(0.029) (0.028) (0.018) (0.016) (0.050) (0.063)
Enrolled 0.184%* 0.022 0.630%**
(0.086) (0.054) (0.150)
Ineligible for Lvs Training -0.334%** -0.254%** 0.227%**
(0.044) (0.032) (0.064)
Treated X Ineligible -0.053 0.013 -0.228%**
(0.048) (0.032) (0.073)
Baseline 2013 0.310%*** 0.227%** 0.303*** 0.292%** 0.185%** 0.291%**  0.129%** 0.129%** 0.127%**
(0.018) (0.017) (0.018) (0.013) (0.014) (0.013) (0.015) (0.015) (0.015)
Baseline 2016 0.000 0.000 0.000 0.205%** 0.177%** 0.204%** 0.061%** 0.062%** 0.062%**
0 8 8] (0.011) (0.011) (0.011) (0.008) (0.008) (0.008)
Intercept 0.253%** 0.443%** 0.257%** 0.207%** 0.357%** 0.207*** 2.731%** 2.674%F* 2.698%**
(0.082) (0.082) (0.084) (0.041) (0.043) (0.040) (0.112) (0.116) (0.111)
Obs. 11132 11132 11132 11132 11132 11132 11132 11132 11132
Covariates X X X X X X X X X
Impact on Ineligible 0.0453 0.0271 0.0502
(p-value) 0.3334 0.3903 0.3109
Panel C: Cross-Year Difference 18-19
Diff in ITT Effect -0.097%** -0.034** 0.096**
(0.030) (0.014) (0.047)
Diff in ITT Effect for Eligible -0.082%* -0.023 0.140%*
(0.036) (0.015) (0.060)
Diff in ITT Effect for Ineligible -0.026 -0.018 -0.159%*
(0.039) (0.024) (0.061)
Diff in LATE -0.293%** -0.101%** 0.286%*
(0.090) (0.041) (0.141)
Obs. 22483 22483 22483 22483 22483 22483 22483 22483 22483
Covariates X X X X X X X X X

Notes: Regressions of milk production variables on treatment. Standard errors clustered at the village level reported in parentheses.
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Tablel11 Results for Number of Animals

Number of Livestock

(1) (2) (3)
ITT ITT LATE
Panel A: Tracker 2018
Treated 0.073%** 0.095%**
(0.025) (0.027)
Enrolled 0.222%%*
(0.076)
Ineligible for Lvs Training -0.287F**
(0.034)
Treated x Ineligible -0.024
(0.033)
Baseline 2016 0.025 0.028 0.028
(0.035) (0.030) (0.035)
Intercept 0.225%** 0.382%** 0.228%**
(0.079) (0.078) (0.079)
Obs. 11351 11351 11351
Covariates X X X
Impact on Ineligible 0.0711
(p-value) 0.0128
Panel B: Endline 2019
Treated 0.025 0.044*
(0.023) (0.024)
Enrolled 0.075
(0.068)
Ineligible for Lvs Training -0).238%**
(0.034)
Treated x Ineligible -0.019
(0.034)
Baseline 2016 0.024 0.026 0.025
(0.033) (0.029) (0.033)
Intercept 0.200%*** 0.328%** 0.201%***
(0.075) (0.074) (0.075)
Obs. 11132 11132 11132
Covariates X X X
Impact on Ineligible 0.0248
(p-value) 0.4179
Panel C: Cross-Year Difference 18-19
Diff in ITT Effect -0.049%**
(0.016)
Diff in ITT Effect for Eligible -0.051**
(0.019)
Diff in LATE -0.147%%*
(0.051)
Obs. 22483 22483 22483
Covariates X X X
Diff in ITT Effect for Ineligible -0.046
(p-value) 0.0201

Notes: Regressions of number of livestock on treatment. Standard errors

clustered at the village level reported in parentheses.
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8.4 Total Value of Agri-Livestock Output

Table 12presents a more aggregate view of the previous results by lookimeyepact
of the BPRE scheme on total value of destock output. It is constructed using the annual
total wheat, cotton and milk quantity produced and their respective median pricetoatithe
level. The impact on the total value of wheat/cottali¥rautput separately are presented in
appendix E.

The results for the shertin impact on the total value of aginestock output are found
in Panel A in Table 12. Model 1 (column 1) results find that, immediately after the completion
of the BPRE schea) offering trainings in treatment villages leads to an increase of 100.6% in
total value of agrlivestock output for the average household. Model 2 (column 2) finds an
increase of 106.3% in total value of aivestock output for the averaggigible household,
and anincrease 0f.46.1% for the averageeligible household in treatment villages. Model 3
(column 3), which presents the LATE estimates, finds an increase of 312.5% in total value of
agrilivestock output under the hypothetical case whereyelieusehold in the village was
engaged in agriculture and received trainiigese numbers are quite largéowever, we
should note thtis because the program induced a notable fraction of households who did not
produce much/at all at baselinedo so(recall the extensive margin effects presented earlier).
For these householdfie percentagencrease in their output is therefore extremely lattges
contributing to a large overall average percentage increase. Later on when we consider the
overall bendt-cost calculation, we will show regressions at the village (rather than household
level) to ensure that our overaitimatedenefitsaccurately reflect the actual (monetary value
of) benefits accruing to each household.

The results for the longeerm impact on the total value of adjtiestock output are
presented in Panel B, table 12. We find no significant impact in Model 1 (column 1) and Model
3 (column 3). However, model 2 (column 2) shows an increase of 34.3% in total value of agri
livestock autput for the averageligible household, but no significant impact on the average
ineligible householdWe should note though that when we split productionevédr the three
components (see Appendix E), even in the longer term the program imgathevheat and
cotton production value is significanly milk production value loses significante the
longer term)

Panel C shows the difference in impacts between 2018 and 2019 for all three
specifications for the total value of agjsiestock output. We find a statistically significant
difference in the impact on total value of aliwestock output between the short and longer
term in all three specifications. Model 1 (column 1) shows a decrease of 79.8% for an average
household intreatment villages, while Model 2 shows a decrease of 67.7% for the average
eligible household (column 2), and a decrease of 88.1% for the avaedigéle householdn
treatment village$rom 2018 to 2019. Model 3 (column 3) shows a decrease of 85.4%% un
the hypothetical case where every household in the village was engaged in agriculture and
received training.
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Table12 Results for Total Value of Aglivestock Output

Ln of Combined Production Worth

(1) 2) (3)
ITT ITT LATE
Panel A: Tracker 2018
Treated 0.696*** 0.724***
(0.239) (0.226)
Enrolled 1.417%%*
(0.477)
Ineligible for Any Training -2.266%**
(0.276)
Treated X Ineligible 0.176
(0.327)
Baseline 2016 0.362%** 0.306%** 0.350%**
(0.016) (0.017) (0.017)
Obs. 11351 11351 11351
Covariates X X X
Impact on Ineligible 0.9007
(p-value) 0.0143
Panel B: Endline 2019
Treated 0.185 0.295%*
(0.194) (0.151)
Enrolled 0.376
(0.390)
Ineligible for Any Training -2.197%**
(0.332)
Treated X Ineligible -0.135
(0.400)
Baseline 2016 0.349*** 0.289*** 0.346%**
(0.014) (0.015) (0.014)
Obs. 11133 11133 11133
Covariates X X X
Impact on Ineligible 0.1601
(p-value) 0.7110
Panel C: Cross-Year Diff 18-19
Diff in ITT Effect -0.511%**
(0.177)
Diff in ITT Effect for Eligible -0.429%*
(0.193)
Diff in LATE -1.042%**
(0.356)
Obs. 22484 22484 22484
Covariates X X X
Diff in ITT Effect for Ineligible -0.7406
(p-value) 0.0039

Notes: Regressions of log of combined production worth on treatment.
Standard errors clustered at the village level reported in parentheses.



8.5 General Knowledge Indices

The General Knowledgguestionqreferred to a&knowledge of Best Practice) were
asked of the general public, regardless of whether they were involved in crop/milk production.
These questions were used to make General Knowledge indices. We dewelogeparate
knowledge indies, one for livestock and one for agriculiureth of which weradditive The
agriculture knowledge index was developed using questions that were asked from all
households regarding soil testing, land quality, measures to reduce water logging, etc. for
agriculture?® For livestock, the questions focused on signs of animal sickness, vaccination,
milk chilling, amongst others. Because the indices are created with units that are sdseddardi
we interpret the treatment effects as standard deviation charthesimaex itself.

The general knowledge indices were only asked in 2019, so we cannot estimate the
impact in the shotterm. Results for the impact of BPRE scheme on general knowledge indices
are present imable 13. We find no significant impact on geaaé agriculture knowledge
indices. For general livestock knowledge indices, we find significant and positive impacts in
model 1 (column 4) and model 3 (column Bjodel 1 (column 4) finds that the impact of
offering and carrying out the trainings leadsato increase of 0.055 standard deviation in
livestock knowledge index for the average household in treatment villages. On the other hand,
model 3 (column 6) finds an increase of 0.16 standard deviation in the livestock knowledge
index under the hypotheticatase where every household in the village was engaged in
agriculture and all received training

48 For a full list of areas on which the questions were asked, refer to Table 7 in section 7.2
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Table13 Results for General Knowledge Indices

Agri Knowledge (General) Lvs Knowledge (General)
(1) (2) (3) (4) (5) (6)
ITT ITT LATE ITT ITT LATE
Endline 2019
Treated 0.010 0.007 0.008* 0.007
(0.009) (0.009) (0.005) (0.004)
Enrolled 0.031 0.023*
(0.025) (0.013)
Baseline 2016 0.016 0.014 0.038** 0.003 0.003 0.009
(0.017) (0.017) (0.018) (0.010) (0.010) (0.010)
Intercept 0.659*** 0.668*** 0.657%** 0.574%** 0.575%** 0.582%**
(0.066) (0.067) (0.031) (0.015) (0.015) (0.015)
Obs. 11133 11133 11133 11132 11132 11132
Covariates X X X X X X
Impact on Ineligible 0.0114 0.0083
(p-value) 0.3942 0.2693

Notes: Regressions of general knowledge indices (2019 only) on treatment. Standard errors
clustered at the village level reported in parentheses.

8.6 Advanced Knowledge Indices

The Advanced Knowledge questions (Knowledge of Best Practice) were asked of the
producers only (households that were involved in crop/milk production). The data form these
guestions was used to develop Advanced Knowledge Indidese were two separate
advanced knowledge indices, one for livestock and one for agriculture. The indices were an
additive index where, in addition to the questions asked of the general public, producers were
askedproducerspecific questions on fertider usage, irrigatiortimings, feed of animals,
amongst other questions, for agriculture and livestock respecti®bcause the indices are
created with units that are standaedi, we discuss the treatment effects as units of standard
deviation changes in the index itséif.

Model 2 is not estimated for Advanced Knowledge indices as it separates the impact
on the averageligible andineligible households. However, since these indices are developed
using questions that were asked of those involved in production of cropslaodlm(eligible
households only), we are able to sufficiently capture the avelggble household impact
using model 1. The results are presentetiainle 14.

Table 14 PanelA presents the results for the advanced agriculture and livestock
knowledge indices in the shertn. We only find a significant impact on the advanced
agriculture knowledge index in the shaoun only.

49 For a full list of areas on which the quests were asked, refer to Table 7 in section 7.2
50 To calculate the impact in standard deviations, we take the relevant coefficient and divide it by the baseline
standard deviation of the respective index.
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Model 1 (column 1) finds that immediately after the completion of the BPRE scheme,
the impact of offering, and carrying othe trainings leads to an increase of 0.22 standard
deviation in the advanced agriculture knowledge index for an aveliggde householdNote
that since these questions were only asked of eligible households Model 1 and 2 are essentially
equivalentm this case and hence we do not separately run Model 2 (i.e. the sample in models
1 and 2 includes only eligible household€pur LATE (column 2) estimate finds an increase
of 0.46 standard deviations in the advanced agriculture knowledge index.

Table 14, PanelB presents the lomy termresults for the advanced agriculture and
livestock knowledge indices. There is a significant impact on the advance livestock knowledge
index only in the longr term

Model 1 (column 3) finds an increase of 0.06 standard deviations in the advanced
livestock knowledge index for an averagkgible household, while our LATE estimate
(column 4) finds an increase of 0.16 standard deviations.

We find a positive impact oadvanced agriculture knowledge in the shart, and no
significant impact in the loreg term Vice versa, we find a positive impact on advanced
agriculture knowledge in the loagterm and no significant in the shemtn.

However, the difference betweshort and longr termimpacts are only statistically
significant for the advanced agriculture knowledge index, as shoRanelC.
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Table14 Results for Advanced Knowledge Indices

Agri Knowledge

Lvs Knowledge

(1) 2) (3) (4)
ITT LATE ITT LATE
Panel A: Tracker 2018
Treated 0.037*** 0.006
(0.011) (0.007)
Enrolled 0.078*** 0.016
(0.023) (0.016)
Baseline 2016 0.047*** 0.049*** 0.002 0.003
(0.013) (0.013) (0.009) (0.009)
Intercept 0.542%** 0.532%** 0.585*** 0.585***
(0.050) (0.054) (0.017) (0.017)
Obs. 8118 8118 7801 7801
Covariates X X X X
Panel B: Endline 2019
Treated -0.001 0.009%**
(0.007) (0.004)
Enrolled -0.002 0.023**
(0.015) (0.010)
Baseline 2016 0.011 0.011 0.008 0.008
(0.013) (0.013) (0.007) (0.007)
Intercept 0.478%** 0.479%** 0.560***  0.560***
(0.051) (0.051) (0.011) (0.010)
Obs. 7070 7070 8685 8685
Covariates X X X X
Panel C: Cross-Year Difference 18-19
Diff in ITT Effect 18-19 -0.038%*** 0.002
(0.010) (0.006)
Diff in LATE 18-19 -0.081%** 0.007
(0.021) (0.016)
Obs. 15188 15188 16486 16486
Covariates X X X X

Notes: Regressions of knowledge indices (producers only) on treatment. Stan-

dard errors clustered at the village level reported in parentheses.
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8.7 Practice Indices

The InputUsage and Practice Indices (referred to as Practice Indices) were created for
livestock and agriculture producers only. The Practice Indiege created as additive index
based on correct responses to survey questions on actual practice of wateriluss, &ed
pesticide use, animal feed, animal health care, milk storage, and preservation of soil quality
(for agriculture & livestock). Because the indices are created with units that are staaajardi
we discuss the treatment effects as units of starttaidtion changes in the index itself.

The results are presentedTiable 15. No significant impact on practice shows up in
the longer term or shorterm. The lack of a significant impact on practicesasnewhat
surprisingsince we see increasesproduction, extensive margins, and yield for all outcomes
in either the short or lorgg term This may be perhaps due to the fact that our practice measures
do not capture all changes that could haseurredor there is a lot of noise in recording these
practices.

Table15 Results for Practice Indices

Agri Practice Lvs Practice
(1) (2) (3) (4)
ITT LATE ITT LATE
Panel A: Tracker 2018
Treated 0.003 0.008
(0.010) (0.011)
Enrolled 0.005 0.019
(0.019) (0.026)
Baseline 2016 0.029%* 0.029%* 0.044%** 0.044%**
(0.014) (0.014) (0.012) (0.012)
Intercept 0.360%** 0.360%** 0.385***  (0.386***
(0.063) (0.063) (0.024) (0.024)
Obs. 6121 6121 7140 7140
Covariates X X X X
Panel B: Endline 2019
Treated -0.002 -0.006
(0.011) (0.011)
Enrolled -0.005 -0.015
(0.023) (0.027)
Baseline 2016 0.016 0.016 0.059%** 0.060%**
(0.018) (0.018) (0.016) (0.016)
Intercept 0.271%** 0.272%** 0.552%** 0.552%**
(0.054) (0.053) (0.031) (0.031)
Obs. 6781 6781 8134 8134
Covariates X X X X

Panel C: Cross-Year Difference 18-19

Diff in ITT Effect 18-19 -0.005 -0.014
(0.011) (0.015)
Diff in LATE 18-19 -0.011 -0.034
(0.023) (0.039)
Obs. 12902 12902 15274 15274
Covariates X X X X

Notes: Regressions of practice indices (producers only) on treatment. Stan-
dard errors clustered at the village level reported in parentheses.
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8.8  Specialised Service Providers

As mentioned earlier we alsmnducted trainings for specisdd service providers to
exploitthe complementaritiethat existed within the value chaitdowever,our intervention
design does not allow us to measure the direct effect of these trainings for thesessgeciali
service providers. There were several reasons wyppted for such a desigrirst, we
maintainthat the relevant and important outcome of interest is the indirect benefit of these
trainings on the productivity of farmers. Second, estimating this affect would have required
defining a comparison group in the control villages. This would have entaledicting
extensive additional surveys ientify similar individuals who would have potentially taken
the trainings had it been offered in these village. Third, since we were training a very small
number of individuals in each village (average of 3\pkage), detecting an impact would
have required a very large sample size, making the exercise very cost ineffective.

However, we use the following three measures to estimate the impact of training
specialsed service providerdAvailability, Accessibiity, and Qualityof service. We use the
Average Effect Size (AES) methodolofgy this andgroup specialised service providers using
three categories: Agriculture specialised service providers (Farm Mechanics, Electricians),
Livestock specialised servicerqviders (VMCs, Animal Health Workers, AlTs, Farm
Supervisors), and Combined (includes all types of specialised service provi@esill, the
results are inconclusivendpresented in Appendik.
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8.9 Wellbeing Indices(Kessler 6and Financial Satisfaction)

To measure any impact that BPRE scheme may Imaek onthe wellbeing of
individuals, we constructedwb wellbeing indices, theKessler Screening Scale for
Psychological Distred&6) indexand the Financial Satisfiion Index The k6 index measures
psychologicaldistress of individuals,ral asks respondentsow frequently they experienced
the following six symptoms in the last 30 days: felt hopeless, restless or fidgety, nervous,
worthless, depressed, and felt that everythiag an effortlt is a normalsed index ranging
between 0 (maximum psychological distress) and 1 (minimum psychologibalFinancial
Satisfaction Index is constructed from the
satisfied are you withthennci al si tuation of your househol
with 1 being Acompletely dissatisfisdite and 1
index so that it ranges between 0 (completely dissatisfied) and 1 (completely satiitad).
indices are created for males and females, hence we evaluate the impact separately for males
and females.

We only evaluate thiengertermimpact for the wellbeing indesas the questions used
to construct the indeswere not asked in the post treatmeaaicker (2018). Furthermore,
because the indices are created with units that are stassthnge discuss the treatment effects
as units of standard deviation changes in the index itself.

Table 18, Panel A presents the results for the mkeindex We find no statstically
significant impact on the malk6 indexin any of the models.

Table18, PaneB presents the results for the femEindex. We find no stattically
significant impact on the femal& indexin any of the models.

Table19, Panel A pesents the results for the male financial satisfaction indexel
1 (column 1) results find that one year after the completion of the BPRE scheme, offering
trainings in treatment villages leads to an increase of3Gs@hdard deviations in financial
saisfaction for the average male in treatment villages, compared to the average male in control
villages. Model 2 (column 2) find an increase @D65 standard deviatian in financial
satisfaction for the averagdigible males in treatment villages, but no significant impact for
the averageneligible male in treatment villages, compared to the control group. Model 3
(column 3) finds an increasd# 0.121standard deviation in financial satisfaction.

Table19, Panel B pesents the results for the female financial satisfaction index. We
find no statistically significant impact on the female financial satisfaction in any of the models.
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Tablel6; Kessler 6 Index

Kessler 6 Index

1) (2) (3)
ITT ITT LATE
Panel A:Male
Treated -0015 -0014
(0.0m) (0.0®)
Enrolled -0029
(0018)
Ineligible forTraining -0.08
(0.ay
Treated x Ineligible -0007
(0.a2
Baseline 2013 0.076*** 0076*** 0075***
(0.015) (0.015) (0.015)
Baseline 2016 0.121%** 0121 0.119%**
(0.a6) (0.a (0.a9
Intercept 0.5@*** 0505*** 0.5@***
(0040 (0039) (0039)
Obs. 9,765 9,765 9,765
Covariates X X X
Impact on Ineligible -0.02
(p-value) 0.132
Panel B:Female
Treated 0001 0003
(0.008 (0.0®)
Enrolled 0002
(0017
Ineligible forTraining 0011
(0.0®)
Treated x Ineligible -0007
(0.ay
Baseline 2013 0.084*** 0.084*** 0.08***
(0.0B) (0.015) (0.0B)
Baseline 2016 0.118*** 0116*** 0.118***
(0.027 (0.@8 0.@?
Intercept 0.39qL*** 0.389*** 0.3@***
(0.0%) (0036) (0035)
Obs. 10,863 10,863 10,863
Covariates X X X
Impact on Ineligible -0.004
(p-value) 0.77%
Panel C:Male-Female Difference
Diff in ITT Effect -0.016
(0.013
Diff in Effect for eligible -0.017
(0013
Diff in LATE -0.02
(0.0%)
Obs. 20,628 20,628 20,628
Covariates X X X
Impact on Ineligible -0.018

(p-value) (0.383



Tablel7: Financial Satisfaction Index

Financial Satisfaction Index

(1) (2) 3)
ITT ITT LATE
Panel A:Male
Treated 0.025** 0026**
(0.010 (0.0
Enrolled 0048**
(0020
Ineligible forTraining -0.0@®
(0.
Treated x Ineligible -0008
(0.3
Baseline 2013 0000 0000 0000
(0.01) (0.m2 (0.2
Baseline 2016 0.060** 006F** 0.060**
(0.@m9 (0.m9 (0.m9
Intercept 0.271*** 0272*** 0.274***
(0039 (0035) (0034)
Obs. 9,901 9,901 9,901
Covariates X X X
Impact onineligible 0.018
(p-value) (0299
Panel B:Female
Treated 0015 0015
(0.011 (0.1
Enrolled 0030
(0023
Ineligible forTraining 0006
(0.0®)
Treated x Ineligible 0000
(0.0
Baseline 2013 0.010%** 0.010*** 0.010%**
(0.m1 (0.@m1 (0.m1)
Baseline 2016 0.097** 0097** 0.096**
(0.02) (0.@2 (0.@2
Intercept 0.368*** 0.355*** 0.362***
(0.037) (0037) (0036)
Obs. 10,939 10,939 10,939
Covariates X X X
Impact on Ineligible 0.015
(p-value) (0.325
Panel C:Male-Female Difference
Diff in ITT Effect -0.087***
(0.02H
Diff in Effect for eligible -0.083***
(0029
Diff in LATE 0.018
(0.017
Obs. 20,840 20,840 20,628
Covariates X X X
Impact on Ineligible 0.003

(p-value) (0.785)



8.10 Difference between T2 and TVillages

In a subsample afillages (T2 villages), ankage component was delivered in addition
to the skills trainingswith the aim of connectingrained farmers to other agents in the
agriculture andivestock value chain, such as speecatdi service providersand potential
buyers. Based on our theory of chanigd, t he two vill age Omel asb
is conducted to provide a platform for different agents in the value chain to enhages
were successful, trainees would enjoy greater productivity and income generating opportunities
over and above the impact of the skills trainings alddewever, our results show that there
is nostatistically significant differencbetween T2 and T villages for mosbf the outcomes
of interest, except for the livestock practice indeXhis suggests that the melas had no
significant additional impact over and above that of training.

The T2T1 difference tables for other ootoes are presented in pgndixG.

5'In appendixG, Tabl 416, a¥d R shendthe difference and significance of the coefficient for
livestock practice index respectively. It shows a decrease in the livestock practice index when comparing T2
villages to T1 villages.
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9. CostBenefit Analysis

PSDF used competitive bidding to contract two separate training services providers
(TSPs) who were responsible for the opening and running of traiairiges conducting social
mobilisation, and administering @l the trainings and villageelas(fairs).

In this section, werovidethe costbenefit anafsis of the BPRE schem&able 20
reports the cost structure for the BPRE scheme. PSDF provided the Per Trainee Cost for the
different types of trainings in agulture and livestock, as well as the number of trainees for
each type of training. The average costhaf BPRE scheme comes to PKRID1 ($162)°?
per household®

For the big push interventions mentioned in the literature review, cost per trainee ranges
from $395 Barnett et al.,2018p $1,68.4 (Bedoya et al., 2019 Therefore, the cost per trainee
of BPRE is significantly lower than other big push style interventions

52 Converted as (1$=110.63 PKR) which was the average excharga 2017, the year the majority of trainings
were conducted.

53We divide the total cost (PKR 403,256,033) by the total number of trainees (25,906) and multiply it with average
number of trainees per household (1.15) to get cost at household level.

541n 2012 PVterms
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Table18 Cost Structure for BPRE scheme

Training Per Trainee Number of Costs

Cost (PKR)  Trainees (PKR)
Agriculture
Wheat & General Agriculture Training 13,321 2,787 371,25,627
Cotton & General Agriculture Training 14,022 1,270 17,807,940
Wheat, Cotton & General Agriculture 22,640 6,769 153,250,160
Training
Kitchen Gardening & Farm Food Processir 5,843 1,952 11,405,536
Agriculture Extension Agent (Refresher) 9,722 222 2,158,284
Dealer (Info Session) 12,635 220 2,779,700
Farm Machinery Mechanic 35,365 360 12,731,400
Electrician 35,365 151 5,340,115
Livestock
Basic Livestock Training 9,702 11,514 111,708,828
Extension worker Training 64,950 210 13,639,500
Farm Supervisor Training 88,143 155 13,662,165
Village Milk Collector 69,400 209 14,504,600
Avrtificial Insemination 82,094 87 7,142,178
Total 25,906 403,256,033
Average Cost per Household (PKR)
17,901

In terms ofbenefits,we now run analysis at the village level for the total imputed
(monetary) value of wheat, cotton and mil k
Table21 below is therefore the analogous to Tableli herewe collapse everything to the
village level and use level (rather than logs) of value so as to obtain an accurate estimate of the
actual financial gain experienced by the average village houséNelgresent the financial
gains for each of the three coaments (wheat, cotton, and milk) and tipemithem all together
in column 4to get the combined financial gain (per househtl@he resultshow that fothe
average household itme treatment villagesthe value ofannualoutput from agrlivestock
prodictionincreases by PKR 9822in the irst year (2018), and by PKR 36, 7itbthe second
year (2019)over the average household in the control villages)

55 Recall in our discussion of Table 12, we had cautioned against using the implied percentage increases in
production value at the household level to impute overall program benefits. This is because the program induced
a sizable fraction ohousehold to move from little/no production to positive production and such households
understandably experienced a very large percentage increase in production (value) as they start from a very low
base. This in turn leads to a large average percemaggase. While this indeed accurately reflectsatierage
percentage increase across all households, imputing it on the baseline average production could lead to over
estimating actual benefits. A more conservative and accurate estimate is to instéaattciestotal value of
production at the village level and then average this over the number of households (surveyed) in the village and
run the analysis at the village level. This is precisely what we do in 2able
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Table19 Value ofAnnual Agri-LivestockOutput for the average household

Level of Income (Village Mean)
(1) (2) (3) (4)

Wheat Cotton Milk Combined
Panel A: Tracker 2018
Treated 31621.149%** 34418.466%** 27601.452%** 96322.415***
(6921.986) (10615.045) (5244.021) (20222.139)
Baseline 2016 0.817*** 0.984*** 1.128*** 1.038***
(0.112) (0.149) (0.125) (0.141)
Obs. 90 90 90 90
T over Control Mean 0.5195 0.5419 0.4925 0.5339
Panel B: Endline 2019
Treated 12551.322** 7883.926 11588.237*** 36719.587**
(5080.298) (9687.905) (2949.853) (15043.914)
Baseline 2016 0.895%** 1.362%** 0.656%** 1.125%**
(0.083) (0.136) (0.070) (0.105)
Obs. 90 90 90 90
T over Control Mean 0.2062 0.1241 0.2068 0.2035

Panel C: Cross-Year Difference 18-19

Diff in Effect -19069.827**  -26534.540*  -16013.215%**  _59602.828**
(8586.228) (14371.315) (6016.759) (25204.251)
Obs. 180 180 180 180

Notes: Regressions of village-average production (level) variables on treatment.

Considering the benefits from the first y¢2018)for average households in treatment
villages, we obtain a total benefit of PKR 96,32@r a close t&.4timesreturnrelative to the
cost outlay of the programrhis is extremely favourable and does mven include the
additionalbenefit in the second year (20X8)PKR 36,720

We canalsoestimatethe projectedbenefis from the BPREscheme over the next ten
yearsassuminga constant decay rate of 61%8per annunt® Using this we estimated
projected benefit from the BPRE schefoeanaverage household in the treatment villages is
PKR155,600n terms of increagkvalue ofannualagrilivestock production, over the ten years
after completion of the BPRE scherm&This is 8.7 timesthe costs bthe programwhich
suggestan extremelyhighbenefitcost ratio and implied (social) rate of rettorthe program

We also estimate the cdsenefit for Wheat, Cotton and Livestock trainings separately.
Table22 provides the average cost per household for each training individually. Average cost
per household for wheat trainings is PKR 23,351, while for cotton and livestock trainings they
are PKR 24,820 and PKR 15,175 respectiv€lynsidering the benefits fromheat trainings
fromthe first year (2018) for average households in treatment villages, we obtain a total benefit

5 The decay rate is calculatdxy taking the percent decrease in value of annual output fromivaegiock
production from 2018 and 2019.
5"These are the nominal values as we assumed zero inflation rates
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of PKR 31,621, which is 4.35times return relative to the average cost per household of the
wheat trainings. The additional benefits fromeahtrainings in the second year come to about
PKR 12,551.

Table20 CostBenefit Breakdowfor Wheat, Cotton, and Livestock

Training Number of Trainees Cost of Training Average Cost Projected 10
(PKR) per Household year Benefit
(PKR)* (PKR)**
Wheat 10,509 213,385,286 23,351 52,427
Cotton 8,992 194,067,599 24,820 44,643
Livestock 12,175 160,657,271 15,175 49,567

Notes: *Average cost per household is calculated by dividing the cost of the training by the number of foaitieds
training and multiplying it by 1.15 (average number of members per household trained is 1.15).
**Projected10-yearbenefit is calculated using the respective constant decay rate of the benefits from each training.

Similarly, for cotton and livestock trainings, the benefits from each training from the
first year (2018) for the average household in treatment villages are PKR 34,418 and PKR
27,601, respectively. This is about a 1.4 times return relative to the average cosisgéiohd
of the cotton trainings, and a 1.8 times return relative to the average cost per household of the
livestock trainings, considering only the benefits from the first year. The benefits from cotton
and livestock trainings from the second year (2048 PKR 7,884 and PKR 11,588,
respectively, for the average household in treatment villages.

The projected 10 year benefits from wheat, cotton and livestock trainings come to about
PKR 52,427, PKR 44,643, and PKR 49,567, respectifely.

58 The decay ratused to calculate the projected benefits are 60.3%, 77.1%,&@8/héat, cotton and livestock
respectively.
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10. Conclusion: Lessons Learn and Recommendatios

Our findings show that larggcale agHivestock trainings can indeed have substantial
impact andshow extremely favourableenefitcost ratis. This lmdes well for scaling such
programsup to anationallevel. Thegains in production observed could have a-frster
impact on an economy like Pakistagiven theimportanceof agriculture and livestocklhe
gains would not only alleviate food security concern, but the resulting reduction in imports
couldbodewellé r t he current account balance, as Pa

However, our results also offer several words of caution and possible additional policy
interventions. Interestingly, despite thenprovement in knowledge and productivity
immediately after trainingwe were unable to detect significant changes in practices. This
suggest thateither ourmeasures of practices were soifficienly accurag, or that perhaps
the knowledge gained through trainings did motfact changethe measurd practices, but
rather increased the returns to their existing practices which resulted in increasedltigput.
requires more exploratioespecially if changed practices cofldther enhanceroductivity.

Second, our results show that linking agert®ss the agilivestock value chain once
through meetings anahelasdoes not seem to have additional impaegr the impact from
training This may either be because these linkages are already reasonable enough or that they
matter less. From a policy peestive this warrants further examination to see whether we
need to desigstrongerlinkage programs or that in fact these are not needed as the market
naturally createBnkagesas needed.

Finally, and perhaps most importantiye impact of the training declined significantly
over a oneyear period. Intriguinglythis decline did not show up in milk yieldsuggesting
that different types of knowledge may show different levels of persistiératg based on how
regularly thisknowledge is appliedOverall this points to the concern that trainees tend to
forget what they have learnt in the trainings and cannot sustain the knowledge gained from
trainings and the resulting gains in production. It also points to the fact thatkigawvetention
for a seasonal farm activity (wheat and cotton) is harder as compatteda livestock
management activity that continues all year rourds suggestthat for one to continue to
reap the benefits of the initial training, there needs @ (t@\-cost) way of refresher trainings.

To makesuch trainingscosteffective we may needo sendregular reminders of training
course contentegardinginput usage andbestfarm practices to trainees through SMS or
recorded voice callésee Cole and Feando, 2012; Larochelle et al., 2017; Casaburi et al.,
2013)°° Additionally, we may also trgettingup callcentrego provideconstant feedback and
tailored advicdo farmerdn accordance witkheir specific needs

The broader message is that diyestock training especially when provided at scale
and through providers who & cahhealpdwerfulfivayro ct i C ¢
alleviating poverty, addressing food security afifé@ctingthe overall growth of an economy
like Pakistan.

59 Introduction of lowcost information and communications technology (ICT) has been shown to deliver timely,
relevant, and actionable advice to farmers that can improve agricultural knowledge and yields in India and Kenya.
See cited papers for more informnost
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Appendix A: Details on Training Courses

Table A.1 Details on Wheat Course

BASIC FARMER TRAINING

Wheat and General Agriculture Training

Wheat Module

Module Name

Description of the module/What will be taught in
module

Duration

1.| Seed Selection an 1 How to assess seed quality byutward| 2 days, 50% theor
Quality characteristics? and 50% practical
1 What seed varieties give better yields and shoul
used?
1 How often should the famers change seed variel
1 \Variety specific fertilizer requirement?
Variety specific disease susceptibility?
2.| Land Preparatior) § How to level land by traditional methods and/or| 2 days , 30% theor
(Tillage, Land laserleveling? and 70% practical
leveling) Training on land preparation (tillage etc.)
3. | Planting (timing, seed § What is appropriate tim® sow seeds? 3 days , 30% theor
priming) § Training on planting method for better results | and 70% practical
1 Seed Priming
Seed treatment
4. | Fertilizer and| § What varieties of fertilizer/pesticide should | 10 days , 30%
Pesticide  (quantity used? theory and 70%
type, frequency of § What quantity of fertilizer/pesticide should | practical
application) applied?
At what intervals should the fertilizer/pesticide sho
be applied?
5.| Water Managemen § What quantity of water is to be giventtee crop atf 10 days , 30%
(timing, quantity, different stages of crop growth? theory and 70%
frequency) Training on water conservation methods. practical
6. | PostHarvest 1 How to reduce crop wastage at the time of harv( 5 days , 30% theor
(thrashing,  storage After crop is harvested, hote store/transport the crg and 70% practical
transportation) to reduce/minimize crop loss?

General Agriculture

1. | Sail Managemen| § How to assess the soil quality by looking visill 3 days, 50% theory,
(Soil testing, manure characteristics? and 50% practical
compost, fallow) f How canone have the soil tested in a laboratory

1 Depending on the soil quality, when and how m{
manure/fertilizer/compost should normally
added.
1 How often should the land be kept fallow and
what intervals?
How to make and apply composts and manures?
2. | Record keeping 1 Keeping papebased records of costs of inpy 1 days, 50% theor

(seeds, fertilizer etc.), labor (farm wages) ¢
overheads (electricity, fuel, and other costs)

1 Keeping papebased records of revenues (frq
sales of theproduce)

Calculating profit or loss for each season

and 50% practical
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Market
negotiation)

(sale price

1 How to know the prevailing market/mandi rates
the produce?

How to bargain with customers/middlemen for be

rates?

2 days , 6% theory
and 40% practical

Farm Management

1 How many farm labor one should employ givel
piece of land?
Sources of formal loans/credit that farmers can use?

1 days , 100%

theory

Machinery
Maintenance
urgent repairs

and

1 Farm machinery used at sm#dl medium farm in
cottonwheat system

1 Routine maintenance of farm machinery

1 Urgent on farm repairs of machinery

When to seek &6Workshopod

3 days: 30% theory
and 70% practical

Fodder Module

1 Seed Selection and Quality

1 Land PreparatiofiTillage, Land leveling)

1 Planting (timing, seed priming)

1 Fertilizer and Pesticide (quantity, type, frequency
application)

1 Water Management (timing, quantity, frequency
1 PostHarvest (thrashing, storage, transportation)
91 Personal Protection & Safety

10 days
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TableA.2 Details on Cotton Course

BASIC FARMER TRAINING

Cotton and General Agriculture Training

Cotton Module

Module Name Description of the module/What will be taught in| Duration

module

.| Seed Selection an| § How to assess seed quality by outwi 3 days , 70%
Quality characteristics? theory and 30%

1 What seed varieties give better yields and shoul( practical
used?

1 How often should the famers change seed variet

1 Variety specific fertilizer requirement?

Variety specific disease susceptibility?

Land Preparatior § How to level land by traditional methods and/or| 3 days , 30%

(Tillage, Land laserleveling? theory and 70%

leveling) Training on land preparation (tillage etc.) practical

Planting (timing, seeq § What is appropriate time to sow seeds? 3 days , 30%

priming) f Training on planting methods for better results?| theory and 70%

Seed treatment practical

Fertilizer and| T What varieties offertilizer/pesticide should b 2 days , 30%

Pesticide  (quantity used? theory and 70%

type, frequency of § What quantity of fertilizer/pesticide should f practical

application) applied?
At what intervals should the fertilizer/pesticide sho
be applied?

.| Water Managemen § Whatquantity of water is to be given to the crop| 15 days , 30%
(timing, quantity, different stages of crop growth? theory and 70%
frequency) f Training on water conservation methods. practical

Water channel management

PostHarvest 1 How to reducesrop wastage at the time of harvey 5 days , 30%

(thrashing, storage After crop is harvested, how to store/transport the ¢ theory and 70%

transportation) to reduce/minimize crop loss? practical

General Agriculture

Sail Managemen| § How to assess the soil quality by looking visig 3 days , 50%

(Soil testing, manure characteristics? theory and 50%

compost, fallow) 1 How can one have the soil tested in a laboratory practical

1 Depending on the soil quality, when and how m
manure/fertilizer/compost should normally
added.

1 How often should the land be kept fallow aatl
what intervals?

How to make and apply composts and manures?

Record keeping 1 Keeping papebased records of costs of inpy 1 days , 50%
(seeds, fertilizer etc.), labor (farm wages) ¢ theory and 50%
overheads (electricity, fuel, and otlearsts) practical

1 Keeping papebased records of revenues (frg
sales of the produce)
Calculating profit or loss for each season

Market (sale pricg § How to know the prevailing market/mandirates|{ 2 days , 60%

negotiation) the produce? theory and 40%

practical
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How to bargain with customers/middlemen for bef
rates?

Farm Management

1 How many farm labor one should employ giver
piece of land?
Sources of formal loans/credit that farmers can use?

1 days , 100%
theory

Machinery
Maintenance
urgent repairs

an(

1 Farm machinery used at small to medium farn
cottonwheat system

1 Routine maintenance of farm machinery

1 Urgent on farm repairs of machinery

When to seek 6Workshopd

3 days: 30%
theory and 70%
practial

Fodder Module

1 Seed Selection and Quality

1 Land Preparation (Tillage, Land leveling)

1 Planting (timing, seed priming)

1 Fertilizer and Pesticide (quantity, type, frequency
application)

1 Water Management (timing, quantity, frequency
i PostHarvest(thrashing, storage, transportation)
1 Personal Protection & Safety

10 days
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TableA.3 Details on Livestock Course

Basic Livestock Training (14 days)

Modules

Details

Duration

Immunity and vaccination

Deworming

Mastitis Control

Ticks Management

Animal Health

Hygiene and Bio Security

Protocols to follow for vaccination etc.

Major diseases

Outbreak management

Stress Management

2 days , 60 percent time ¢
theory and 40 percet
practical

Feedand Nutrition

Animal requirement of feed

Introduction to DM based feeding and its calculations

Daily protein and energy requirements

Different fodders and their nutritional value

Requirements of Concentrates & Minerals

TMR based feeding

Feed evaluations

Feed storage

Importance of free access to water

3 days, 70 percent time (
theory and 30 percet
practical

Fodder Preservation

Fodder preservation techniquesr@portance.

Different machinery available.

2 day 40 percent theory ar
60 % practical

Milking Protocols and
Handling

Milk let down procedures.

Hormonesnvolved.

Milk let down stimuli.

Importance of regular interval.

Consequences of irregular intervals.

Benefits of regular intervals and how it is achieved.

Hand Milking procedures: prdipping, postdipping etc.

CIP protocols, Colostrummanagement etc.

2 day 60 percent theory ar
40 % practical

Breed Selection an
Improvement

Different Breeds of Cows & Buffalo.

Exotic breeds.

Characteristics of breeds.

Linear scoring.

Introduction to Al.

Getting cowspregnant ASAP after parturition.

Nine/zero model.

Anatomy of reproductive organs

3 days, 50 percent time (
theory and 50 percet
practical

Farm Management

Livestock farm economics.

Methods of record keeping of animal herd.

Farm input Vs. Farm Out Put.

How to maximize profit.

Cost/benefit analysis

2 day 70 percent theory ar
30 percent practical
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TableA.4 BPRE trainings rollout timeline

Training Timeline
Wheat December 2016 April 2017
Cotton May 2017i November 2017

Kitchen Gardening

September 2017 January 2018

Basic Livestock

October2017i March 2018

Specialised Agricultural

Farm Machinery Mechanic

September 2017 March 2018

Electrician

September 2017 April 2018

Specialised Livestock

Village Milk Collector

April 20177 July 2018

Animal Health Worker

April 20177 July 2018

Artificial Insemination Technician

August 2017 August 2018

Farm Supervisor

July 20171 March 2018

Village melas (inkage componen)

April T August 2018
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Appendix B: Enrolment in Training Courses

The census activity was conducted at the end of the training courses and served as a check
on the attendance data. The purpose of the census activity was to collect basic data on trainees,
identifying trainees from our BPRE sample households, regardlegisetfier they had been
provided with vouchers. This exercise was conducted to also enable for the inclusion of trainees
from our BPRE ineligible sample (i.e. trainees that were members of BPRE sample households
but not recorded as participating in agriowdl activities and hence not provided with
vouchers).The types of enrolees in the training courses identified during the census activity
were:

- BPRE eligible BPRE sample households that were distributed a voucher for the course

- BPRE ineligible: BPRE sample households that were not distributed a voucher for the
course

- Non-BPRE (in-village): Individuals / households that are not in the BPRE sample but
residents of the village where the training is being conducted (and are therefore likely
to berefit the village economy)

- Out-of-village: Individuals / households that are not resident in the village where the
training is being conducted

Non — .
tourse | eligible | incligible | PPRE | G | Ol | Total
g g village) 8 8
Individual
“dl("n';i“a 2.209 492 3,695 6.396 1489 | 7.885
Househol
Ou(sj)"d 1.981 448 3223 5.652 1320 | 6972
Househol
OLEi/e) old 43% 12% 20% 23% N/A N/A
0
BPRE BPRE Non — Total in- | Out-of-
Cotton course .. . BPRE (in- . . Total
eligible ineligible . village village
village)
Individual (n) 1.902 521 3.833 6.256 1.792 8.048
HO“(S:)hO]d 1,686 462 3.416 5,564 1,666 | 7.230
Ho‘zﬁ/‘:?"ld 36% 12% 21% 22% N/A N/A
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Non' Total | Out-
Basic Livestock Course B.P.RE .BPRE BPRE (in- in- of- | Total
eligible | ineligible . . :
village) village | village
Phase 1
Number of Households | 1,178 | 312 | 2215 [ 3,703 | 490 | 4,193
Phase 2
Number of Households | 968 | 255 | 1,801 | 3,024 | 144 | 3,168
Phase 3
Number of Households | 571 | 146 | 1,227 | 1,944 | 140 |2,084
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Appendix C: BalanceChecks

P-value P-value
Ta&2) | Tl T2 C TvsC | TlvsT2
Household head is literate 0.976 0.982 0.970 0.974 0.788 0.199
(0.006) | (0.006) | (0.009) | (0.006)
Family size 6134 | 6073 | 6196 | 6047 | o0.181 0.305
(0.064) | (0.096) | (0.085) | (0.091)
Age of household head | 46.964 | 46.870 | 47.059 | 47.385 | 0.493 0.855
(0.432) | (0.597) | (0.634) | (0.529)
Agriculture asset index
HH Control (PCA) .0.055 | -0.066 | -0.044 | 0114 | 0.003 0.708
(0.034) | (0.044)| (0.054) | (0.062)
Nonrbusiness assetindex| o 1c | 055 | 0086 | -0032 | 0621 0.388
(PCA)
(0.110) | (0.145) | (0.169) | (0.166)
Ownorhave accesstoal )15 | 1868 | 1960 | 1.863 | 0.289 0.084
tubewell (0/1)
(0.037) | (0.038)| (0.063) | (0.045)
Land suffers waterlogging| ) ;o5 | ;831 | 1728 | 1781 | 0.963 0.065
(y=1n=2)
Land (0.034) | (0.042)| (0.050) | (0.043)
Feawres | Land SUﬁenrfzs)a“mty 0= 1806 | 1.844 | 1765 | 1.825 | 0596 0.104
(0.029) | (0.037)| (0.043) | (0.031)
Grew crops one year prior t
2016 survey (011 0345 | 0352 | 0338 | 0425 | 0.001 0.780
(0.021) | (0.031)| (0.029) | (0.018)
Grew wheat one year prior
0 2016 survey (O/1) 0280 | 0284 | 0275 | 0342 | 0010 0.902
(0.021) | (0.029) | (0.031) | (0.019)
Agricultural | Crewcotononeyearprion .o, | o500 | 0181 | 0226 | 0.201 0.277
Production to 2016 survey (0/1)
(0.018) | (0.026) | (0.026) | (0.029)
Lastyear's wheatoutput | o 00 | 35360 | 30.081 | 51.574| 0.019 0.444
(maund)
(3.788) | (4.662) | (6.061) | (6.646)
Lastyears cotton output | 1, o/ | 15690| 12.301 | 17.039| 0.188 0.797
(maund)
(1597) | @.120)| (2.427) | (3.852)
Years of experience with | -, o/ | 15993 | 17.978 | 16.958| 0.437 0.485
growing wheat
(0.723) | (1.026) | (1.002) | (0.755)
Agr Years of experience with | g 439 | 17557 | 18618 | 17.640| 0.480 0.650
Knowledge growing cotton
and Practice (0.705) | (1.025) | (0.929) | (0.824)
Additive agricultural 0519 | 0518 | 0520 | 0516 | 0.848 0.922
knowledge index
(0.007) | (0.008) | (0.012) | (0.010)
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Additive agricultural

agn 0255 | 0249 | 0262 | 0.260 | 0.599 0.592
practice index
(0.011) | (0.013)| (0.018) | (0.017)
Produced milk one year prid
o 2016 survey (O/1) 0421 | 0423 | 0419 | 0485 | 0.021 0.971
(0.017) | (0.023)| (0.025) | (0.023)
Livestock | D2 m"k(liotlétr';’“t PErCOW ! 3943 | 3.805 | 3.992 | 4.130 | 0.207 0511
Production (0.080) | (0.124) | (0.104) | (0.155)
Daily milk output per 5173 | 5126 | 5223 | 5150 | 0.576 0.817
buffalo (liter)
(0.134) | (0.218) | (0.152) | (0.206)
Total number of adult 0922 | 0943 | 0900 | 1.122 | 0.024 0.625
animals owned
(0.058) | (0.074)| (0.089) | (0.089)
Grew fodderone year prior
estock & 2016 survey (O/1) 0261 | 0274 | 0247 | 0313 | 0.027 0.369
Knowledge (0.018) | (0.026)| (0.024) | (0.017)
Livestock knowledge index|  0.498 0.505 0.492 0.477 0.017 0.113
(0.007) | (0.010)| (0.011) | (0.008)
Livestock practice index 0.246 0.248 0.245 0.255 0.328 0.660
(0.006) | (0.008) | (0.009) | (0.009)
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Appendix D: List of Covariates

TableC.1 Listof covariates used

Covariates used in Regressions

Wheat Controls

Household Size

Asset Index

Agriculture Index

Household Head Literacy

Fertility of Land

Land suffers from salinity (Dummy)

Land suffers from waterlogging (Dummy)
Soil Quality

Access to tube well

Quantity of fertilizer used in wheat production
Number of years for which household has grown wheat
Landcultivated for agriculture

Non cultivated land owned by household

Cotton Controls

Household Size

Asset Index

Agriculture Index

Household Head Literacy

Land Fertility

Land suffers from salinity (Dummy)

Land suffers from waterlogging (Dummy)

Soil Quality

Access to tube well

Quantity of fertilizer used in cotton production
Number of years for which household has grown cotton
Land cultivated for agriculture

Non cultivated land owned by household

Livestock Controls

Household Size

Asset Index

Household Head Literacy

Household grew fodder

Number of Livestock owned by household
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Appendix E: Individual Income regressions

1. Wheat

Ln of Wheat Production Worth

(1) (2) (3)
ITT ITT LATE
Panel A: Tracker 2018
Treated 0.715%** 0.797***
(0.226) (0.234)
Enrolled 1.459%**
(0.448)
Ineligible for Any Training -1.188%**
(0.208)
Treated X Ineligible -0.164
(0.266)
Baseline 2016 0.508%*** 0.490%*** 0.495%**
(0.015) (0.015) (0.015)
Obs. 11351 11351 11351
Covariates X X X
Impact on Ineligible 0.6334
(p-value) 0.0151
Panel B: Endline 2019
Treated 0.350%* 0.399%*
(0.200) (0.210)
Enrolled 0.714*
(0.401)
Ineligible for Any Training -1.141%%*
(0.215)
Treated X Ineligible -0.124
(0.260)
Baseline 2016 0.477%** 0.460%** 0.470%**
(0.015) (0.015) (0.015)
Obs. 11133 11133 11133
Covariates X X X
Impact on Ineligible 0.2749
(p-value) 0.2319
Panel C: Cross-Year Diff 18-19
Diff in ITT Effect -0.364%**
(0.147)
Diff in ITT Effect for Eligible -0.398%*
(0.168)
Diff in LATE -0.745%*
(0.294)
Obs. 22484 22484 22484
Covariates X X X
Diff in ITT Effect for Ineligible -0.3584
(p-value) 0.0763

Notes: Regressions of log of wheat production worth on treatment.
Standard errors clustered at the village level reported in parentheses.



2. Cotton

Ln of Cotton Production Worth

(1) (2) (3)

ITT ITT LATE
Panel A: Tracker 2018
Treated 1.008*** 1.160***
(0.248) (0.282)
Enrolled 2.067***
(0.492)
Ineligible for Any Training -0.665**
(0.261)
Treated X Ineligible -0.593*
(0.343)
Baseline 2016 0.479%** 0.470*** 0.461%**
(0.018) (0.019) (0.019)
Obs. 11351 11351 11351
Covariates X X X
Impact on Ineligible 0.5674
(p-value) 0.0425
Panel B: Endline 2019
Treated 0.607*** 0.705%**
(0.187) (0.223)
Enrolled 1.243***
(0.376)
Ineligible for Any Training -0.680%**
(0.223)
Treated X Ineligible -0.443
(0.312)
Baseline 2016 0.452%** 0.444*** 0.441%**
(0.016) (0.016) (0.017)
Obs. 11133 11133 11133
Covariates X X X
Impact on Ineligible 0.2616
(p-value) 0.2534
Panel C: Cross-Year Diff 18-19
Diff in ITT Effect -0.401**
(0.175)
Diff in ITT Effect for Eligible -0.456**
(0.201)
Diff in LATE -0.824**
(0.349)
Obs. 22484 22484 22484
Covariates X X X
Diff in ITT Effect for Ineligible -0.3058
(p-value) 0.0878

Notes: Regressions of log of cotton production worth on treatment.
Standard errors clustered at the village level reported in parentheses.



3. Milk

Ln of Milk Production Worth

(1) 2) (3)
ITT ITT LATE
Panel A: Tracker 2018
Treated 0.490** 0.542%**
(0.204) (0.205)
Enrolled 1.005**
(0.413)
Ineligible for Any Training -1.319%**
(0.223)
Treated x Ineligible -0.018
(0.268)
Baseline 2016 0.145%** 0.129%** 0.143%**
(0.020) (0.020) (0.020)
Obs. 11351 11351 11351
Covariates X X X
Impact on Ineligible 0.5233
(p-value) 0.0503
Panel B: Endline 2019
Treated 0.033 0.178
(0.180) (0.153)
Enrolled 0.067
(0.366)
Ineligible for Any Training -1.740%**
(0.276)
Treated X Ineligible -0.142
(0.331)
Baseline 2016 0.190%** 0.168*** 0.190***
(0.015) (0.014) (0.015)
Obs. 11128 11128 11128
Covariates X X X
Impact on Ineligible 0.0363
(p-value) 0.9193
Panel C: Cross-Year Diff 18-19
Diff in ITT Effect -0.458***
(0.160)
Diff in ITT Effect for Eligible -0.364*
(0.185)
Diff in LATE -0.939%**
(0.324)
Obs. 22479 22479 22479
Covariates X X X
Diff in ITT Effect for Ineligible -0.4870
(p-value) 0.0173

Notes: Regressions of log of milk production worth on treatment. Stan-
dard errors clustered at the village level reported in parentheses.



Appendix F: Analysis on Specialised Service Providers

1. Availability
Availability
Agriculture Related Livestock Related Combined
Service Providers Service Providers
(1) (2) (1) (2) (1) (2)
ITT ITT ITT ITT ITT ITT
Treated 0.0506 0.0301 0.0331
(0.0534) (0.0451) (0.0422)
Eligible 0.0251 0.0129 0.0215
(0.0549) (0.0436) (0.0431)
Ineligible 0.0789 0.0597 0.0632
(0.0565) (0.0581) (0.0514)
Obs. 10,997 10,997 10,997 10,997 10,997 10,997
2. Accessibility
Accessibility
Agriculture Related Livestock Related Combined
Service Providers Service Providers
(1) (2) (1) (2) (1) (2)
ITT ITT ITT ITT ITT ITT
Treated 0.0486 0.0269 0.0288
(0.0498) (0.0456) (0.04)
Eligible 0.0167 -0.0002 0.0142
(0.0527) (0.0456) (0.0409)
Ineligible 0.089* 0.0748 0.0723
(0.0535) (0.0561) (0.0476)
Obs. 10,997 10,997 10,997 10,997 10,997 10,997
3. Quality
Quality
Agriculture Related Livestock Related Combined
Service Providers Service Providers
(1) (2) (1) (2) (1) (2)
ITT ITT ITT ITT ITT ITT
Treated -0.1167 -0.063 -0.0798
(0.0739) (0.0622) (0.0615)
Eligible -0.1319 -0.0814 -0.0885
(0.0772) (0.0595) (0.0616)
Ineligible -0.0707 -0.0313 -0.0724
(0.0776) (0.0758) (0.0692)
Obs. 9,011 9,011 10,229 10,229 10,688 10,688
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Appendix G: Comparison between T1 and T2 Villages

1. Wheat 2019

Ln of Quantity Produced

Extensive Margin

Yield (Maund per Kanal)

(€] (2) (3) (4) (5) (6) (7) (8) (9)
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Endline 2019
T1 0.206** 0.250%** 0.049** 0.060*** 0.030 0.050
(0.082) (0.092) (0.019) (0.021) (0.048) (0.071)
T2 0.107 0.211** 0.020 0.044** 0.048 0.036
(0.083) (0.092) (0.019) (0.020) (0.048) (0.071)
Enrolled in T1 0.609*** 0.144*** 0.086
(0.235) (0.054) (0.141)
Enrolled in T2 0.357 0.066 0.164
(0.278) (0.065) (0.163)
Ineligible for Agri Training -0.290*** -0.072%** 0.031
(0.087) (0.021) (0.055)
T1 X Ineligible -0.149 -0.032 -0.044
(0.113) (0.026) (0.068)
T2 X Ineligible -0.231%* -0.050%* -0.004
(0.106) (0.025) (0.065)
Baseline 2013 0.423*** 0.421%** 0.424%%* (. 273%** 0.261%** 0.258*** 0.103* 0.103* 0.103*
(0.047) (0.046) (0.047) (0.052) (0.052) (0.052) (0.058) (0.058) (0.058)
Baseline 2016 0.177*** 0.173%** 0.170%**  0.177*** 0.173%%* 0.171%%* 0.000 0.000 0.000
(0.013) (0.013) (0.013) (0.012) (0.012) (0.012) (0.000) (0.000) (0.000)
Intercept 0.468 0.491 0.438 0.177 0.194 0.192 3.130%**%  3.137F**  3.082%**
(0.529) (0.523) (0.529) (0.125) (0.124) (0.124) (0.445) (0.446) (0.450)
Obs. 11133 11133 11133 11133 11133 11133 11133 11133 11133
Covariates X X X X X X X X X
T2 -T1 -0.0986 -0.0389 -0.2518 -0.0288 -0.0158 -0.0785 0.0185 -0.0137 0.0773
(p-value) 0.1943 0.6736 0.2948 0.1060 0.4418 0.1643 0.6533 0.8233 0.5684
T1 Impact on Ineligible 0.1008 0.0281 0.0060
(p-value) 0.3349 0.2589 0.8820
T2 Impact on Ineligible -0.0202 -0.0062 0.0321
(p-value) 0.8371 0.7950 0.3766

Notes: Regressions of crop production variables on T1 and T2. Standard errors clustered at the village level reported in parentheses.
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2. Cotton 2019

Ln of Quantity Produced

Extensive Margin

Yield (Maund per Kanal)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Endline 2019
T1 0.181%** 0.201** 0.064*** 0.077*** -0.030 -0.057
(0.063) (0.092) (0.016) (0.023) (0.038) (0.062)
T2 0.144%* 0.263*** 0.048%*** 0.082%** -0.009 -0.014
(0.072) (0.097) (0.017) (0.023) (0.041) (0.066)
Enrolled in T1 0.647*** 0.229%** -0.108
(0.227) (0.057) (0.134)
Enrolled in T2 0.556%* 0.186%*** -0.032
(0.273) (0.066) (0.160)
Ineligible for Agri Training -0.169** -0.045%* -0.038
(0.074) (0.019) (0.049)
T1 X Ineligible -0.089 -0.041 0.066
(0.115) (0.030) (0.074)
T2 x Ineligible -0.263** -0.074%* 0.013
(0.113) (0.029) (0.075)
Baseline 2013 0.377*** 0.375%** 0.374%** 0.146%*** 0.144%** 0.139%*** 0.037* 0.037* 0.037*
(0.041) (0.042) (0.041) (0.037) (0.038) (0.038) (0.021) (0.021) (0.020)
Baseline 2016 0.165%** 0.161%** 0.156%** 0.168%*** 0.163%** 0.154%** 0.001 0.001 0.001
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.001) (0.001) (0.001)
Intercept 0.491 0.509 0.422 0.444%** 0.449%*** 0.426%*** 1.387%** 1.394%** 1.394%**
(0.496) (0.493) (0.488) (0.131) (0.131) (0.126) (0.292) (0.298) (0.295)
Obs. 11133 11133 11133 11133 11133 11133 11133 11133 11133
Covariates X X X X X X X X X
T2 - T1 -0.0366 0.0629 -0.0910 -0.0158 0.0049 -0.0435 0.0215 0.0430 0.0764
(p-value) 0.6179 0.5201 0.7388 0.3707 0.8378 0.5112 0.5841 0.4896 0.6082
T1 Impact on Ineligible 0.1117 0.0362 0.0089
(p-value) 0.1219 0.0650 0.7986
T2 Impact on Ineligible 0.0002 0.0082 -0.0013
(p-value) 0.9984 0.6924 0.9735

Notes: Regressions of crop production variables on T1 and T2. Standard errors clustered at the village level reported in parentheses.
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3. Milk 2019

Ln of Quantity Produced

Extensive Margin

Yield (Output per Animal)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
ITT ITT LATE ITT ITT LATE ITT ITT LATE
Endline 2019
T1 0.060%* 0.100%** 0.007 0.013 0.208%** 0.268%**
(0.033) (0.034) (0.020) (0.019) (0.057) (0.074)
T2 0.063* 0.096*** 0.008 0.016 0.213%** 0.289%**
(0.033) (0.032) (0.020) (0.017) (0.055) (0.071)
Enrolled in T1 0.177* 0.019 0.613%**
(0.096) (0.058) (0.173)
Enrolled in T2 0.192* 0.025 0.648***
(0.099) (0.061) (0.167)
Ineligible for LVS Training -0.334%%* -0.254%** 0.228%**
(0.044) (0.033) (0.064)
T1 X Ineligible -0.047 0.023 -0.212%%*
(0.049) (0.034) (0.083)
T2 X Ineligible -0.059 0.003 -0.244%**
(0.060) (0.038) (0.086)
Baseline 2013 0.310%** 0.227%%* 0.303%** 0.292%** 0.185%** 0.291%** 0.129%** 0.129%** 0.127%**
(0.018) (0.017) (0.018) (0.013) (0.014) (0.013) (0.015) (0.015) (0.015)
Baseline 2016 0.000 0.000 0.000 0.205%** 0.177%** 0.205%**  0.061*** 0.062%** 0.062%**
() ) () (0.011) (0.011) (0.011) (0.008) (0.008) (0.008)
Intercept 0.253%** 0.444%** 0.257***  0.206*** 0.357*** 0.207*%*  2.730%** 2.673%** 2.698%**
(0.082) (0.082) (0.083) (0.040) (0.043) (0.040) (0.114) (0.118) (0.111)
Obs. 11132 11132 11132 11132 11132 11132 11132 11132 11132
Covariates X X X X X X X X X
T2-T1 0.0027 -0.0037 0.0146 0.0016 0.0034 0.0055 0.0044 0.0210 0.0347
(p-value) 0.9313 0.9168 0.8758 0.9243 0.8276 0.9116 0.9331 0.7675 0.8286
T1 Impact on Ineligible 0.0531 0.0354 0.0558
(p-value) 0.2629 0.2810 0.3118
T2 Impact on Ineligible 0.0372 0.0186 0.0446
(p-value) 0.5127 0.6143 0.4593

Notes: Regressions of milk production variables on T1 and T2. Standard errors clustered at the village level reported in parentheses.
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4. Knowledge 2019 Producers only

Agri Knowledge

Lvs Knowledge

(1) (2) 3) (4)
ITT LATE ITT LATE
Endline 2019
T1 -0.000 0.008*
(0.007) (0.005)
T2 -0.002 0.009**
(0.008) (0.005)
Enrolled in T1 -0.000 0.021*
(0.015) (0.012)
Enrolled in T2 -0.005 0.026**
(0.018) (0.012)
Baseline 2016 0.011 0.011 0.008 0.008
(0.013)  (0.013)  (0.007)  (0.007)
Intercept 0.479*** 0.480*** 0.560*** 0.560***
(0.051) (0.052) (0.011) (0.010)
Obs. 7070 7070 8685 8685
Covariates X X X X
T2 -T1 . . . .
(p-value) 0.7458 0.7332 0.7464 0.6556

Notes: Regressions of knowledge indices (producers only) on T1
and T2. Standard errors clustered at the village level reported in

parentheses.
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5. Knowledge 2019 General

Agri Knowledge

Lvs Knowledge

(1) (2) (3) (4) (5) (6)
ITT ITT LATE ITT ITT LATE
Endline 2019
T1 0.005 0.008 0.009 0.006
(0.010) (0.009) (0.005) (0.005)
T2 0.016 0.005 0.008 0.009*
(0.011) (0.011) (0.005) (0.005)
Enrolled in T1 0.013 0.024
(0.026) (0.015)
Enrolled in T2 0.048 0.023
(0.033) (0.015)
Ineligible -0.025%* -0.014%*
(0.011) (0.008)
1.treatedl.ineligible -0.015 0.006
(0.014) (0.007)
2.treatedl.ineligible 0.023* -0.004
(0.013) (0.007)
Baseline 2016 0.016 0.013 0.016 0.003 0.003 0.003
(0.017) (0.017) (0.017) (0.010) (0.010) (0.010)
Intercept 0.654***  0.666%**  0.641%**  (0.574***  0.575%**  (.573%**
(0.067) (0.067) (0.070) (0.015) (0.015) (0.015)
Obs. 11133 11133 11133 11132 11132 11132
Covariates X X X X X X
T2 -T1 0.0109 -0.0028 0.0355 -0.0010 0.0031 -0.0016
(p-value) 0.3240 0.7993 0.2671 0.8318 0.5440 0.9060
T1 Impact on Ineligible -0.0068 0.0115
(p-value) 0.6498 0.1498
T2 Impact on Ineligible 0.0276 0.0051
(p-value) 0.0667 0.5398

Notes: Regressions of knowledge indices (general) on T1 and T2. Standard errors clustered at the

village level reported in parentheses.
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6. Practice 2019

Agri Practice Lvs Practice
(1) (2) (3) (4)
ITT LATE ITT LATE
Endline 2019
T1 -0.001 0.004
(0.012) (0.012)
T2 -0.004 -0.016
(0.012) (0.011)
Enrolled in T1 -0.002 0.011
(0.024) (0.030)
Enrolled in T2 -0.008 -0.043
(0.028) (0.031)
Baseline 2016 0.016 0.016 0.060%*** 0.059%**
(0.018) (0.018) (0.016) (0.016)
Intercept 0.272%** 0.275%** 0.556%** 0.554%**
(0.055) (0.056) (0.030) (0.030)
Obs. 6781 6781 8134 8134
Covariates X X X X
T2 -T1 -0.0024 -0.0060 -0.0203 -0.0536
(p-value) 0.8278 0.8085 0.0582 0.0498

Notes: Regressions of practice indices (producers only) on T1 and
T2. Standard errors clustered at the village level reported in paren-
theses.



AppendixH: CERPOGs Terms of Reference

ANNEXURE A

Terms of Reference for Commissioning the Centre for Economic Research Pakistan (CERP)
for the Evaluation of Two Skill Schemes of the Punjab Skills Development Fund (PSDF)

Introduction

Through this ToR, the Punjab Skills Development Fund (PSDF) is commissioning the Centre
for Economic Research Pakistan (CERP) to complete and conclude the RCT based evaluations
of two of'its skill schemes: (i) the Big Push for Rural Economy (BPRE) and (ii) Skills for Market
— Market Linkages (SFM-ML). These schemes, and associated evaluations, were originally
approved and initiated under the Punjab Economic Opportunities Programme (PEOP) and have
continued through its successor programme the Skills Development Programme (SDP). DFID
has provided a funding contribution to both PEOP and SDP, though procurement of the
evaluation service provider under SDP will be undertaken directly by the PSDF. Further details
are provided below on the PEOP and the SDP programmes, PSDF, and CERP, as well as further
background on both the evaluation activities undertaken to date in support of programme
implementation and planned evaluation activities for the future.

Background
The Programmes
Punjab Economic Opportunities Programme (PEOP)

The Department for International Development (DFID) and the Government of Punjab (GoPb)
initiated the Punjab Economic Opportunities Programme (PEOP) in 2010, a £55m programme
that ended in June 2016. PEOP’s objective was to increase and diversify income earning
opportunitics for the poor and vulnerable, initially in 4 of the top 10 poorest districts in southern
Punjab. The programme had two main components for achieving its objective: (i) skills
development for the poor and vulnerable and (ii) livestock and dairy development for micro-
small farmers. Both DFID and the GoPb contributed £25 million each for the two programme
components, while DFID contributed an additional £5 million as Technical Assistance (TA) for
research, building implementing partners’ capacity, and monitoring and evaluation.

The Skills Development Programme (SDP)

£, LS <, S
T [Legalgged: < L0 CERP User Department HOD
B N B

% o
&7 & Dot

86



o

1. Based on the success of the skills component under PEOP', both DFID and GoPb are currently

implementing a follow on skills programme called the Skills Development Programme (SDP).
The SDP is a 5 year programme (August 2016 to June 2021) worth £127.5 million, financed
30% by DFID and 70% by the GoPb. The singular focus of SDP is to strengthen cost effective
provision of job/income oriented skills for poor and vulnerable people through the Punjab Skills

Development Fund (PSDEF).

The Implementing Partner

Punjab Skills Development Fund (PSDF)

In order to implement the skills component of PEOP, a skills financing fund was established.
The Punjab Skills Development Fund (PSDF) became operational in October 2010. PSDF is a
not-for-profit company registered with the Securities and Exchange Commission of Pakistan. It
is governed by an independent Board of Directors comprising of private entrepreneurs, policy
experts, social activists and ex-officio directors representing the GoPb. DFID has observer status
on the Board.

Under PEOP, PSDF established itself as an effective skills financing model with transparent
management and operational systems. PSDF designs and course corrects skill schemes based
on market research and findings derived from monitoring and evaluation activities, contracting
out the delivery of skills schemes to private and public skill providers on a competitive basis.
This approach has been successful in mobilizing the private sector skills providers market and
has helped to ‘crowd in” diverse private sector players to skills provision. Over 90% of PSDF’s
skill schemes are delivered through private providers such as training institutes, academic
institutions, NGOs and, increasingly, businesses themselves. PSDF has to date skilled over
160,000 poor and vulnerable people (over 35% women) in diverse vocational trades such as:
welders, beauticians, industrial-stitchers, school entrepreneurs, farm managers, plumbers, chefs,
and computer operators. Most importantly, the success of PSDF has won it high political support
and created political interest for reforming the delivery of skills in the public sector and creating
a more conducive skills policy and regulatory environment. The Fund remains the only skills
financing fund in the country.

The SDP programme builds on the success of PSDF under PEOP, with all of the SDP objectives
to be achicved through the PSDF which is implementing the programme. With funding support
under the SDP, PSDF will expand across all of the 36 districts of Punjab. PSDF will become a
sustainable organization that can continue to work effectively post DFID’s exit when the SDP

dairy component that was being d by the Li k and Dairy Department of the GoPb was closed by DFID and the

recommendation of the secon: An ual Rcvu:w of the PEOP in 2012.
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