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Executive Summary
The Big Push for the Rural Economy (BPRE) scheme was designed to increase training
value-added and productivity in four high-poverty districts of South Punjab. Trainings were
offered in Bahawalpur, Bahawalnagar, Lodhran and Muzaffargarh districts (referred to as
‘PEOP districts’ in this report) to address skill gaps in the agriculture and livestock value
chains. These trainings were conducted at the village level and aimed to saturate and diffuse
best skills and practices throughout the village-level agriculture and livestock value chains.
The BPRE scheme was implemented by the Punjab Skills Development Fund (PSDF) as part
of the Skills Development Program (SDP), an extension of the Punjab Economic Opportunities
Program (PEOP), jointly funded by the Government of Punjab (GoPb) and the United
Kingdoms’ Department for International Development (DfID).
PSDF launched the BPRE scheme in 2016, providing agriculture and livestock skills
trainings to individuals in the PEOP districts. The general courses offered under agriculture
focused on the most common crops grown in the region: wheat and cotton. The courses under
livestock focused on large dairy animals, as majority of households own these animals. In
addition, complementary specialised trainings were given to farm electricians and farm
machinery mechanics in the agriculture value chain, and Artificial Insemination Technicians
(AITs), farm supervisors, animal health workers, and Village Milk Collectors (VMCs) in the
livestock value chain. 1 In addition, a linkage component in the form of village melas (fairs)
was introduced to reduce the search cost between farmers and the specialised trainees providing
services in the agriculture and livestock value chain.
To evaluate the 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 collaboration was to improve the returns of PSDF’s BPRE program
through evaluation (and re-calibration, if necessary). This report presents the findings from the
final impact evaluation of the BPRE scheme, which was conducted by CERP using the
randomised-controlled-trial (RCT) methodology.
The evaluation sample for the BPRE scheme comprises of a representative sample of
randomly selected households from 90 villages in the four districts of interest. Out of these 90
villages, 60 villages were randomly assigned to treatment group and 30 villages to control
group. Treatment villages were offered training courses in agriculture and livestock-related
sectors, while control villages were not offered any training. In a sub-sample of treatment
villages, a linkage component in the form of village melas (fairs) was also implemented.
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 engaged in crop/milk

1

AITs assist with livestock breeding by providing artificial insemination (AI) service to farmers. Farm supervisors
manage the operations of a small farm, their responsibilities include farm up-keep, nutrition and health
management, etc. Animal health workers provide basic services and give husbandry advice to livestock keepers.
VMCs collect milk from households and run quality checks before delivering it to Milk Collection Centres. All
these specialised service providers are a part of the livestock value chain, which is shown in figure 4, section
5.1.2.
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production, and total value of Agri-livestock output.2 We evaluate the impact of the BPRE
scheme immediately after the scheme ended in 2018 and one year later in 2019. Intention-toTreat (ITT) effect was estimated to capture the impact of the BPRE scheme on an average
household in the treatment villages. Results immediately after the training are summarised
below. These results denote the treatment effect for an average household in treatment villages
compared to the average household in control villages.
-

We find an increase in the quantity produced of wheat (41%), cotton (43%) and milk
(17%)
An increase in yields for wheat (6%), cotton (13%) and milk (4.8%)
An increase in 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 Agri-livestock output (value of farm
produce)
An increase of 0.22 standard deviation in the advanced knowledge of agricultural best
practices
We find no statistically significant impact on knowledge of livestock best practices.
Similarly, no impact on implementation of best practices in both agriculture and
livestock.

Results one year after the training are summarised below. The results show that the
impact of the BPRE scheme declined significantly over a one-year period (from 2018 to 2019)
for majority of outcomes of interest, except 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
household in treatment villages compared to the average household in control villages.
-

-

-

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.
Higher probability of household engagement in production for wheat (3.4%) and cotton
(5.6%). No statistically significant impact for milk in one year after trainings
Higher milk yields by 6%. No statistically significant impact on wheat and cotton yields
An increase 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 on knowledge of agricultural best practices.
No statistically significant impact on implementation of best practices in both
agriculture and livestock.

2

Total value of Agri-livestock 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 household, over 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 females3
No statistically significant impact on Total value of Agri-livestock output one year after
the trainings
We are unable detect any significant impact on availability, accessibility, or quality of
specialised service providers4
No statistically significant impact on the psychological well-being (K6 index) for both
males and females

As a part of the BPRE scheme, a sub-sample of treatment villages, also received a
linkage treatment in which village ‘melas’ (fairs) were conducted. The purpose of these melas
was to enhance the linkage between 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
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 they matter less.
In terms of the overall benefit-cost calculus, we find that this program is extremely
favourable. The overall benefits for an average household in treatment villages in the first year
(2018) is estimated to be PKR 96,322 – a return that even by the first year is close to 5.4 times
the cost outlay (PKR 17,901) of the program!5 While the overall benefit in the second year
(2019) drops to PKR 36,720, it is still substantial. In fact, even if we assume the yearly decay
rate implied by these two numbers, we see that the projected benefit from the BPRE scheme
for an average household in the treatment villages over a ten-year period is about PKR 155,600
– 8.7 times the initial cost outlay!
We also estimate the cost-benefit for wheat, cotton and livestock trainings separately.
We find a total benefit of PKR 31,621, PKR 34,418 and PKR 27,601, respectively, immediately
after the trainings (2018). This gives a return of 1.35 times relative to the average cost per
household of the wheat trainings, 1.4 times return for cotton trainings, and 1.8 times for
livestock trainings. Benefits one year after the training from wheat, cotton and livestock
trainings for the average household were PKR 12,551, PKR 7,884 and PKR 11,588,
respectively.
Findings from the evaluation of BPRE scheme show that such big-push style trainings
can have a large and substantial effect with an extremely favourable benefit-cost 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 the well-being indices (K6 index, financial satisfaction index)
only for 2019 (one year after the trainings) as data on these indices was not available 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 detect an impact for specialised providers
5
Cost outlay of the program is the total cost in “per household” terms (PKR 17,901 per household) of the entire
BPRE scheme.
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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 resulted in increased output. This
requires more exploration, especially if changed practices could further enhance productivity.
Second, our results show that linking agents across the agri-livestock value chain
through village melas does not seem to have additional impact 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 linkage 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 one-year period. Intriguingly, this decline did not show up 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 the trainings 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
management activity 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 call centres (for evidence on ICT based support, see Cole and Fernando,
2012; Larochelle et al., 2017; Casaburi et al., 2013).6

6

Introduction of low-cost 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 information.
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1.

Introduction

The Big Push for the Rural Economy (BPRE) scheme was designed to increase training
value-added and productivity in Punjab’s four high-poverty districts - Bahawalpur,
Bahawalnagar, Lodhran and Muzaffargarh (referred to as ‘PEOP districts’ in this report).
BPRE aimed to saturate and diffuse ‘frontier’ skills and practices (latest skills and best
practices used by progressive farmers in Pakistan) within village-level agricultural and
livestock value chains. Trainings offered under BPRE can be categorised as agriculture and
livestock related. The general courses under agriculture focused on the most common crops
grown in the PEOP districts: wheat and cotton. The courses under livestock focused on large
dairy animals (such as cows and buffaloes), as the majority of households in the PEOP districts
own dairy animals. Complementary specialised trainings were also given in agriculture and
livestock: in the former, trainings targeted farm electricians and farm machinery mechanics; in
the latter, the focus was on Artificial Insemination Technicians (AITs), farm supervisors, health
workers, and Village Milk Collectors (VMCs).
To evaluate the BPRE scheme, 90 villages from the four PEOP districts were randomly
assigned to treatment and control groups. Treatment villages were offered trainings courses in
agriculture- and livestock-related sectors while the control group received no trainings. In a
sub-sample of treatment villages, a linkage component in the form of village melas (fairs) was
introduced to enhance the linkages between trained farmers and other agents in the agriculture
and livestock value chain.
This report is the final impact evaluation of the BPRE scheme; the key questions of
interest are as follows:
– Does intensive human capital infusion in agriculture and livestock sectors through
training in skills and practices have a positive impact on total crop and milk
production, yields, proportion of households engaging in crop/milk production, and
the total monetary value of Agri-livestock output?
– Is there a need to further link trained individuals and other agents in the agriculture
and livestock value chain?
– How does the impact of training persist over time?
– Is the big push-style intervention cost-effective and sustainable?
The report is structured as follows: Section 2 provides the context of the BPRE scheme.
Section 3 highlights the objectives of the BPRE scheme and its relevance to the global
literature. Section 4 discusses the evaluation design. Section 5 elaborates on the trainings and
implementation activities under BPRE. Section 6 discusses the survey and sample as well as
the baseline characteristics. Section 7 provides information on the evaluation methodology.
Section 8 presents the results on the impact of the BPRE scheme on our outcomes of interest.
Section 9 provides a cost-benefit analysis of the BPRE scheme. Section 10 concludes the report
with the lessons learnt and recommendations.
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2.

Context

The Department for International Development (DFID) and the Government of Punjab
(GoPb) initiated the Punjab Economic Opportunities Programme (PEOP) in 2010 with an
objective to increase and diversify income earning opportunities for the poor and vulnerable,
initially in 4 of the top 10 poorest districts in Southern Punjab (Bahawalpur, Bahawalnagar,
Lodhran and Muzaffargarh). The programme had two main components: (i) skills development
for the poor and vulnerable and (ii) livestock and dairy development for micro-small farmers.7
To implement the skills component of PEOP, DfID and GoPb collectively established a skills
financing fund -Punjab Skills Development Fund (PSDF) - in October 2010 as a not-for profit
company.
Under PEOP, PSDF has designed skill development schemes based on market research
and findings derived from its monitoring and evaluation activities. It has to date trained over
160,000 poor and vulnerable people (over 35% women) in 250 demand-driven and marketrelevant trades across 10 sectors. The PEOP programme reached its completion in June 2016.
Based on the success of the skills component under PEOP, the Skills Development Program
(SDP) was set up by GoPb in collaboration with DfID as an extension of PEOP with the
objective to further catalyse inclusive growth through skills development.
When PSDF began operations in late 2010, there was limited data of the scale and
quality required to design skills schemes relevant for both market and trainees’ needs.
Consequently, PSDF engaged with the Centre for Economic Research Pakistan (CERP) to
develop a baseline for skills evaluation, and evaluate the returns on two key skills training
schemes funded by PSDF.8 The key components of the collaboration between CERP and PSDF
included (i) producing rigorous evidence to enable PSDF to devise evidence-based and
empirically grounded skills development interventions, and (ii) monitoring and evaluation of
two skills training schemes, namely Skills for Market -Market Linkages (SFM-ML) and the
Big Push for the Rural Economy (BPRE).
The evaluations conducted by CERP do not include evaluation of PSDF as an
organisation or an overall evaluation of PSDF’s skills schemes. Rather, CERP has been
contracted to conduct third-party impact evaluations of the two, above mentioned, PSDF
schemes.

7

Initially, PEOP also focused on increasing access and returns to livestock through the Livestock and Dairy
Development (L&DD) component. However, L&DD was closed down following recommendations of the
program’s second Annual Review.
8
CERP undertook a number of data gathering initiatives in 2012-13, including 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 impact of PEOP.
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3.

Big Push for the Rural Economy (BPRE)

An important policy objective of Punjab Governments’ Growth Strategy is to improve
the productivity of agriculture and livestock sectors due to their strong forward and backward
linkages. Moreover, these sectors are also the biggest employers in these districts, and incomegenerating opportunities are limited outside of these sectors. To this end, Big Push for the
Rural Economy (BPRE) program was designed by PSDF to increase training value-added and
productivity in the PEOP districts by saturating and diffusing frontier skills and practices
within village-level agriculture and livestock value chains.
CERP’s baseline survey report (2012) showed that PSDF’s existing course offerings
were under-serving the needs of people engaged in these sectors because of the paucity of costeffective, off-the-shelf providers who could supply these skills (Cheema et al., 2012).9 The
under-provision of these skills was concerning as there was tremendous dispersion in the
productivity, skill-set and practices of farmers residing in the same communities (Planning
Commission, 2009; Rasul et. al., 2012). These gaps are important factors responsible for
sluggish output growth rates, stagnant incomes and declining total factor productivity growth
rates in these sectors (Ahmed & Gautam, 2013). The baseline report on livestock and dairy
also found enormous variation in milk output per animal with the 25% most productive
households having productivity levels more than double those of the least 25% productive
households in the same village. It recommended the need for interventions that provide
information on best practices and make available basic inputs and veterinary services (Rasul et
al., 2012).
The BPRE model is based off the “big push” theory of economic growth. This theory
postulates that barriers to development are pervasive and diseconomies of scale and negative
externalities often frustrate the development process once it begins. Hence coordinated and
comprehensive investments addressing multiple constraints are simultaneously needed to push
the economy on the path of sustainable development. There is a minimum amount of resources
that must be devoted to break the initial inertia, just as a certain amount of speed is required
for an aircraft to be airborne (Rosenstein-Rodan, 1943).
The BPRE model aimed to achieve this by saturating the village economy with frontier
skills throughout the agriculture and livestock value chains to exploit complementarities and
economies of scale that arose out of it (Murphy, Shleifer, & Vishny, 1989; Kremer, 1993;
Sachs, 1999; Nankhuni & Paniagua, 2013). The BPRE scheme was a direct response to the
poor diffusion of skills within village-level value chains in the PEOP districts. It was designed
by PSDF management in collaboration with a consortium of private sector companies, engaged
in agriculture and livestock in the studied area, and approved by the PSDF Board. The
consortium included Engro Foods, Engro Fertilizers, and Nestle Dairy and Rural Development
Foundation (DRDF). This design exercise was informed by a detailed village-level value-chain
analysis and reviewed by experts who had prior experience of designing similar programs.10
Focus groups were held in villages that mapped all nodes in the relevant value chains; identified

9

11% of PSDF graduates were trained in skills related to these sectors in 2016.
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 5.1.1 and 5.1.2 of this report.
10
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nodes with significant deviations from best-practice; and mapped the agents involved in these
nodes. This was followed by a validation survey in which the demand for specific skills within
these value-chains was elicited. This exercise was conducted in 40% of the treatment sample
in the PEOP districts. The value chain mapping and analysis was conducted by CERP in
collaboration with Engro Foods and Engro Fertilizers, and the final findings and methodology
was peer reviewed by independent experts.
The design exercise was followed by PSDF formulating a menu of trainings in frontier
skills and practices aimed at nodes of the value chains where skills gaps persist. PSDF 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. The menu of trainings was designed around the frontier skills and
practices that have been successfully demonstrated and adopted by progressive and corporate
farmers in similar areas. The trainings under the scheme were classified into two broad
categories- agriculture and livestock. The courses offered under agriculture focused on wheat
and cotton, as these were the most common crops grown in the pilot districts given the agroclimatic conditions. Similarly, the courses under livestock focused on large dairy animals as
the majority of households own dairy animals. The final model had the following features: (a)
it saturated training in frontier skills and practices within village-level chains, with a focus on
nodes that exhibited skills-gaps; (b) it augmented in-class training with practical demonstration
in the village; (c) delivery was synchronised with the production cycle; (d) training delivery
was in-village to lower access costs; (d) training was complemented by extension advisory
services provided by trainers placed in the treatment villages by the TSPs(e); and two village
melas (fairs) were organised in a sub-sample of villages to enhance the linkages between the
different types of trainees across the agri-livestock value chain (linkage component).
The implementation of the trainings was conducted by the two competitively selected
training service providers (TSPs): Engro Foods and Star Farms. The implementation took the
form of a randomised control trial (RCT) because PSDF was interested in rigorously evaluating
the impact of this flagship scheme.

9

3.1

Literature Review

In this section, we briefly outline the theoretical literature behind the “big push”
approach. We also provide a review of “big push” program have been implemented in other
parts of the world. Finally, we discuss how BPRE fits in the “big push” literature.
The big push model was first put forward by P.N. Rosenstein-Rodan, which essentially
proposes that underdeveloped economies require coordinated complementary investments to
achieve sustainable economic growth (Rosenstein-Rodan, 1943). It argues that an
uncoordinated approach to investments within an economy would be an inefficient use of
resources, as underdeveloped economies face numerous challenges which need to be addressed
simultaneously to take advantage of complementarities and economies of scale. Building on
this concept, Murphy et. al. (1989) and Kremer (1993) found that the returns to investment in
skills are low if skills fail to take advantage of economies of scale or production
complementarities. Hence, investments that encompasses the whole value chain of an
industry/sector are necessary to push that sector towards self-sustaining growth.
As a result of this literature, various foreign aid programs and inventions have
employed the big push approach under which multiple issues such as human capital,
infrastructure, financial inclusion, and asset ownership are addressed simultaneously. One of
the more prominent big push programs is the Millennium Village Project (MVP), which was
initiated in 2005 as a rural development project operating across 12 ultra poor villages in subSaharan African countries. It was implemented as a set of big push investments in agriculture,
education, health, infrastructure, and public administration (Wanjala and Muradian, 2013).11
Some big push programs, such as ‘Targeting Ultra Poor Program’ (TUP) in Afghanistan, target
disadvantaged populations across villages and provide multi-sectoral interventions (asset
transfers, monthly cash stipends, skills trainings, etc) to alleviate constraints experienced by
those specific populations.12
Impact evaluations of these programs have revealed positive impacts. Wanjala and
Muradian (2013) found that the program led to significantly higher agricultural productivity
(70%).13 Other have found that the program led to significant increases in farmer productivity
and income obtained from farming (Barnet et al.,2018; Nziguheba et al.,2010).14 Impact
evaluation of the TUP program in Afghanistan also found that the program led to increased

11

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
12
In the TUPs case, it targeted ultra-poor households from different villages in Afghanistan and provided multisectoral interventions (asset transfers, monthly cash stipends, skills trainings, etc) to improve income generating
opportunities and alleviate poverty for those ultra-poor 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 in self-consumption, and 50% increase in total income, yet no
increase in cash-income.
14
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 al. (2010) evaluated 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.
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consumption and a fall in poverty for the targeted households (Bedoya et al.,2019).15 However,
cost-effectiveness of these programs show that they are a poor value for money and sectorbased interventions may yield better and more cost-effective results (Barnet et al., 2018).
Additionally, because these programs implemented multi-sectoral interventions, it is
impossible to disaggregate overall impact by intervention and sector.
The BPRE scheme takes a “big push” approach to human capital development by
training actors along the entire agriculture and livestock value chains compared to similar
programs which target only the farmers (Khatam et al., 2013; Rejesus et al., 2012; Siddiqui et
al., 2012; Todo and Takahashi, 2011; Habib et al., 2007; Khan and Iqbal, 2005; Feder et al.,
2003). Farmer Field Schools (FFS), are the most common human capital interventions which
bring together a group of farmers, usually led by agriculture extension workers, to learn about
skills and practices best suited for their farming systems. Trained farmers are expected to
become farmer-trainers and organise field schools within their communities (Carpio and
Maredia, 2011). A large number 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 income while others find no
significant impact on these outcomes. Furthermore, few studies are statistically rigorous and
comprehensive (Waddington et al., 2014). Moreover, an important aspect in the sustainability
and cost-effectiveness of FFS is the diffusion of knowledge from trained farmers to
nonparticipants in the program. Yet, meta-analysis of several studies shows there is no
evidence of this diffusion to the nonparticipant farmers within the communities (Waddington
et al., 2014; Carpio and Maredia, 2011; Nankhuni and Paniagua, 2013; Feder et al., 2003;
Siddiqui et al., 2012).
Ultimately, the BPRE scheme is a novel program that aims to increase training valueadded and productivity by saturating and diffusing frontier skills and practices at multiple
nodes within the village-level agriculture and livestock value chains. By enabling coordinated
investments in human capital through trainings provided to farmers as well as other agents
involved in the agriculture/livestock sectors, BPRE diffuses frontier knowledge and skills at
different stages of the production cycle and exploits the complementarities and economies of
scale that result from the “big push” model.16

15

Bedoya et al. (2019) evaluate the impact of the TUP program and find that, on average, per capita consumption
increased by 30% and there was a fall in the share of households below the poverty line, compared to the control
group.
16
Trainings are provided to farmers, as well as specialised agriculture and livestock service providers. A sub
sample of villages 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 main BPRE scheme, PSDF contracted training providers, to offer a
menu of courses relevant to the agri-livestock value chains at the village level. The assumptions
behind the design of this scheme were:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

PSDF in collaboration with the Training Service Providers (TSPs) will develop
context relevant skills that the TSPs can deliver effectively.
There is sufficient demand among potential trainees for such skills.
Individuals will enrol and complete courses if offered.
Trainees will have learnt or improved upon skills taught in courses.
These skills will be effective at boosting productivity.
Trainees will update existing production methods using newly learnt skills, and
enjoy greater income-earning potential through productivity enhancements.
The village melas events (linkage component) will provide a platform for
different agents in the value chain to enhance linkages which would increase
productivity and income generating opportunities over and above the impact of
the skills trainings alone.

The Theory of Change is also outlined in Figure 1 below.

Figure 1 Theory of Change

12

4.

Impact Evaluation Design

The BPRE evaluation aims to measure the causal impact of “big push” style training
on household productivity. In addition, it also seeks to measure the incremental impact of
complementing these trainings with a linkage component. The evaluation seeks to test the
empirical validity of the theory of change which proposes that human capital acquisition is
particularly effective in improving productivity and catalysing growth when implemented as a
“big push” across the entire value chain.
The evaluation will inform PSDF and skills development policies in Pakistan. It will
also offer insights into the potential of introducing such programs in other countries as well.
The results from this evaluation will shed light on the advantages of implementing a model that
exploits economies of scale and production complementarities in communities. To our
knowledge, this will be the first ever RCT evaluation of a novel program that aims to determine
the impact of coordinated human capital investments, through the saturation of skills along the
entire Agri-livestock value chain, within a village economy.

4.1

RCT Design

The BPRE scheme is being evaluated using a sample of 90 villages from the PEOP
districts. Since the program is designed to operate at the community/village level, the
evaluation design simply compares the average outcomes of households in villages where the
program is (randomly) offered to those where the program is not.
Starting from a sample of 90 villages where CERP had conducted in-depth surveys of
a large fraction of households in the village, we randomly assigned 30 villages to be control
villages (“C” - where no program is offered).17 The remaining 60 villages were assigned to two
treatment groups: 30 villages were randomly assigned to just receive the menu of training (“T1”
villages) and the remaining 30 villages were assigned to receive both training and trainee
linkages in the form of village fairs (“T2” villages).18 Figure 2 illustrates 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 (pooling T1 and T2) and C villages, as well as between eligible and ineligible 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); (ii) at least one member
of the household was engaged in agriculture (livestock) related occupations. Although trainings
were aimed at those already involved in the Agri-livestock sectors, ineligible households could
also apply for training.
Comparing average outcomes for households in T and C villages provides an impact
of the training program, while comparing T2 and T1 villages allows us to measure the
incremental impact of linkages between trainees.
17

The median village in this sample had 38% of its households surveyed
Logistical 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.
18
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4.1.1 Sample Size and Sample Selection
Within treatment villages, all households had the opportunity to enrol in courses offered
by the training providers. We evaluated 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 smaller villages and up in larger villages. Therefore, we
split the sample villages into four size quartiles by village population; a 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. Our sample eventually amounts to
around 12,700 households, with almost 70% engaged in either agriculture or livestock
production.19

19

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 than (0.3) 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.
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Figure 2 Evaluation Design
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5.

Implementation

5.1

Details on Trainings and Linkage (Agriculture, Livestock)

The trainings offered can be classified into two broad categories: agriculture and
livestock. The agriculture courses focused on wheat and cotton, as these are the most common
crops grown in our pilot districts given the agro-climatic conditions. Specialised agriculture
trainings were offered to specialised service providers involved in agriculture. Similarly, the
courses under livestock focused on large dairy animals as majority of households own dairy
animals. Specialised livestock trainings were also offered to specialised service providers
involved in livestock. Table 1 shows the menu of training courses offered. Full details on the
wheat, cotton, and livestock courses are provided in appendix A.
Table 1: Menu of Training Courses Offered
Courses in Agriculture
1. Wheat (Seed selection/quality, land

2.

preparation, fertilizer/pesticide usage,
etc.)
Cotton (Seed selection/quality, water
management, fertilizer/pesticide usage,
etc.)

Courses in Livestock
1. Basic Livestock Trainings (Animal
health, feed and nutrition, milking
protocols and handling, breed
selection, etc.)

3. Kitchen Gardening
Specialised Agriculture Trainings:
1. Farm Machinery Mechanic
2. Electrician

Specialised Livestock Trainings:
1. Village Milk Collection
2. Animal Health Workers
3. Artificial Insemination
4. Farm Supervisory

To ensure the skills trainings provided were effective, PSDF formulated this 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 conduct trainings itself, it used competitive bidding to enlist 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 agriculture trainings, as well as the village melas (fairs) for agriculture, was awarded to Star
Farms.20 The bid for the livestock component, which included the implementation of the basic
livestock and specialised livestock trainings, as well as the village melas for livestock, was
awarded to Engro Foods.21
There were two components to the trainings: a theory component, where skills were
taught to trainees based on the curriculum that was developed, and a “Demonstration”
20

Star Farms is a Metro Cash and Carry subsidiary involved in agriculture trainings in Pakistan.
Engro Foods 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.
21

16

component where the skills taught in the previous component were demonstrated by the
trainers to the trainees.
Additionally, half of the treatment villages (30 villages) were also offered a linkage
component. This was implemented in the form of village-level melas, where all farmers and
specialised service provider trainees were invited to a central location in the village and
introduced to each other. Furthermore, downstream buyers were also invited. The objective of
this exercise was to facilitate connections between trained farmers and other agents in the value
chains and make them aware of the additional services available in their village that could
potentially help increase their productivity, as well as linking them to potential buyers. Two
village melas were conducted after the main training courses in agriculture and livestock had
been completed: one village mela focused on agriculture and was conducted by Star Farms,
and the other on livestock conducted by Engro Foods. The two melas were conducted between
April and August 2018.
5.1.1 Agricultural Training
The wheat and cotton trainings were a part of the agriculture component of the BPRE
scheme and were designed to be held in conjunction with the cropping cycle. To allow for
flexibility, the courses were designed such that the trainees had the option of enrolling for either
the cotton or wheat courses, or in cases where the farmer cultivated both crops, enrolling in
both. In addition to these trainings, a kitchen gardening course was offered to women involved
in small scale gardening. To infuse skills and knowledge in other nodes of the agriculture value
chains, specialised service providers such as farm machinery mechanics and electricians were
also offered trainings. Figure 3 shows the agriculture value chain, in which the agents that
received trainings are highlighted in red.
Figure 3 Agriculture Value Chain

The wheat and cotton courses both consisted of six training modules on general
agriculture, and six training modules specific to wheat or cotton. The general agriculture
modules informed farmers on methods such as soil and land management techniques, farm
management and record keeping, amongst others. The crop specific modules taught farmers
about seed selection and quality, land preparation, and planting, amongst others.
The wheat course was designed to start with the wheat cropping cycle, which usually
begins mid-November in Southern Punjab. However, due to delays in contracting the TSP and
the logistics of mobilising in 60 villages, there was a delay in the start of the wheat classes,
which eventually commenced on 15th December 2016. This delayed start meant that the
17

trainings were not synced to the first ten days of the wheat plantation cycle as originally
planned, though these topics were covered during the taught course. As a remedial measure
recommended by CERP, PSDF and Star Farms agreed to a follow-up with a wheat refresher in
November 2017, aligned with the wheat plantation stage in the cropping cycle, to ensure that
the stages in wheat plantation were practically demonstrated to the trainees.
The cotton course classes began on schedule, in conjunction with the cropping cycle,
during mid-May 2017, and were completed in November 2017.22
5.1.2 Livestock Training
The livestock component consisted of a basic livestock training course, and specialised
livestock training courses for village milk collectors, animal health collectors, artificial
insemination technicians, and farm technicians. The basic livestock trainings were conducted
in three phases in 60 treatment villages in the four districts of Bahawalpur, Bahawalnagar,
Lodhran and Muzaffargarh. The 60 treatment villages were divided into 3 phases, and trainings
were conducted one phase at a time due to logistical constraints. Phase 1 was carried out in 27
villages, phase 2 in 20 villages and phase 3 in the remaining 13 villages.
The livestock courses classes were held separately for males and females. The main
content of the courses was similar for both genders. Figure 4 shows the livestock value chain,
in which the agents that received trainings are highlighted in red.
Figure 4 Livestock Value Chain

The basic livestock training was designed to introduce dairy farmers to animal 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 nature. A component 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 timelines for livestock course phases were: Phase 1: April-July 2017; Phase 2: JulySeptember 2017; Phase 3: November 2017- March 2018.
In T2 villages, Engro Foods acted 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 are presented in Appendix A.
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5.2

Rollout Activities

Given that the BPRE scheme was subject to an RCT impact evaluation, it was important
that certain protocols related to social mobilisation, enrolment and attendance verification were
upheld. For this purpose, CERP audited all mobilisation activities and community sessions;
oversaw applicant list generation and enrolment confirmation; maintained enrolment lists;
audited class sessions; randomly surveyed class participants and collected attendance data.
Also, CERP engaged with the TSPs in on-boarding sessions which provided the TSP an
overview of RCT evaluations and their purpose, as well as detailing the protocols that the TSPs
would be required to follow to ensure compliance with the requirements of the RCT evaluation.
Furthermore, CERP outlined the specific activities that the TSP would be required to undertake
during the Training Rollout (shown in Figure 5).
Figure 5: Roll Out Activities
[A]
Setting up training
facilities in selected
villages

[B]
Mobilise/Invite
trainee applications

[D]
Training

[C]
Register Applicants
& Final trainee
selection

5.2.1 Encouragement
The trainings for both agriculture and livestock targeted the eligible households in the
treatment villages. 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); (ii) at
least one member of the household was engaged 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 sample’s eligible population in our baseline survey in 2016, we
extrapolated the number of households in the village that were engaged in
agriculture/livestock.23 Second, a validation survey was 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 trainings.24
To ensure that a sufficient number of eligible households in BPRE sample participated
in the trainings, a voucher delivery activity was first undertaken. Vouchers were designed as
Specifically, BPRE “sample and eligible households” are those who are both in our (baseline in 2016) survey
sample, and are eligible for livestock/agriculture training.
24
The assumption of a 50% take up rate was based on prior PSDF experience from other similar schemes.
23
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an encouragement mechanism and distributed to our eligible households in the (treatment)
villages and served as guarantee that these households would enjoy priority in the case of
excess demand. This activity was carried out in all 60 treatment villages over the span of two
weeks in October 2016. A total of 4,594 vouchers were delivered to households that were
“agriculture-eligible”, and 4,894 vouchers were delivered to the “livestock-eligible.”
Although priority was given to voucher holders for enrolment in their desired course,
any household (eligible or ineligible) could apply for trainings.25 In practice, everyone who
applied for training was accommodated.
5.2.2 Social Mobilisation
The next phase of the rollout activities was social mobilisation. Star Farms and Engro
Foods, were responsible for undertaking the social mobilisation activities, which consisted of
three phases; Voucher Household Visits, Community Mobilisation Sessions, and Community
Awareness Activities.
During the Voucher Household Visits, the TSP Social Mobiliser ensured that each of
our sample eligible households that had received vouchers for the training was encouraged to
participate and invited to the community sessions.26 The purpose of the Community
Mobilisation Sessions was to provide a more detailed overview of the trainings to the villagers
and facilitate them in the application process. Prospective applicants were able to fill out and
submit applications or redeem vouchers. Community Awareness Activities included putting up
banners and pamphlets distributed to advertise the trainings. In addition, regular
announcements regarding the upcoming trainings were also made during the mobilisation
period.
Applications were collected by the relevant TSPs throughout the social mobilisation
27
phase. Once the completed applications were handed over by Engro Foods/Star Farms to
RCONS (survey firm hired by CERP), the RCONS enumerator then verified that all participant
details were submitted and digitised the data to share with CERP.
5.2.3 Enrolment
After the collection of applications, an enrolment list for the trainings was generated to
accommodate all applicants but prioritised vouchers holders, and the remaining spots were
open for other applicants. Ultimately, for all the training courses, all those who had applied for
the trainings were offered training. The enrolment confirmation process for the courses
spanned over a week where applicants were asked to visit training centres and confirm their

25

It 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 low take-up rates
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 mobiliser was accompanied by the CERP representative as part of this monitoring
process.
27
Applications were only accepted if they fulfilled enrollment requirements (passport size picture, a copy/picture
of CNIC)
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enrolments. Additionally, voucher households were also paid visits by CERP representatives
asking to confirm data on enrolment.
After the enrolment confirmation, the training courses for the agriculture and livestock
components began. During the training courses, 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 on the attendance data. The purpose of the census activity was to collect basic
data on trainees, identifying trainees from our BPRE sample households, regardless of whether
they had been provided with vouchers.28 Table 2 shows the BPRE sample household enrolment
data for each training course.29 Out of the 4594 vouchers delivered to BPRE sample households
that were ‘agriculture-eligible’, 1,981 BPRE eligible sample households enrolled for wheat
training, while 1,686 BPRE eligible 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 delivered to BPRE eligible sample households
that were ‘livestock-eligible’, out of which 2,717 BPRE eligible sample households enrolled
in training, leading to a 56% uptake rate.
Although trainings were aimed at those already involved in the agri-livestock sectors,
ineligible households could also apply for training. Table 2 also shows the take-up rates for
ineligible households. Though the take up-rates were understandably low, one possible reason
for ineligible households taking up the training courses may be that they are potential entrants
to the livestock and agriculture sectors and require skills trainings to gain the relevant
knowledge.
Table 2A: BPRE Sample Household Enrolment in Training Courses
Training Course

BPRE Eligible
Sample Households

Out of Total
BPRE Sample
Eligible HHs (%)

BPRE Ineligible
Sample Households

Wheat
Cotton
Basic Livestock

1,981
1,686
2,717

43
36
56

448
462
713

Out of Total
BPRE Sample
Ineligible HHs
(%)
12
12
18

Note: BPRE eligible households are those that are tracked by our survey, and either: (i) grow crops/own livestock,
or (ii) have at least one member from household involved in agri-livestock sector. BPRE Ineligible households
are those that are tracked by our survey, but are not involved in agri-livestock 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 trained in the Wheat, Cotton and Kitchen
Gardening components, while 11,514 were trained in Basic Livestock trainings. The number
of trained specialised service providers was 511 and 661 for the agriculture and livestock
related sectors respectively.
28

BPRE sample households are those tracked by our survey, and include both eligible and ineligible households
(those not involved in agri-livestock sectors)
29
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: Total Number of Trainees under BPRE Scheme by Sector
Training
Agriculture (Total)
Wheat and Cotton Trainings
Kitchen Gardening
Specialised Trainings in Agriculture
Livestock (Total)
Basic Livestock Training
Specialised Trainings in Livestock
Total Number of Trainees under BPRE Scheme

Number of
Trainees
13,289
10,826
1,952
511
12,175
11,514
661
25,464

Proportion of
Females (%)
14.6
0
100
0
38.3
41.0
0
26
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6.

Surveys and Sample

6.1

Surveys and Attrition

Household surveys were used to gather data on our outcomes of interest. Individuals in
the evaluation sample were tracked through four rounds of surveys (two pre-treatment and two
post-treatment rounds). We 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 survey activity to check for sample
response rates.
As stated above, there were two pre-treatment rounds. Prior to the inception of the
BPRE scheme, CERP conducted an in-depth survey of all 36,800 households in the 90 PEOP
villages as a part of the PEOP program in 2013. For the BPRE scheme, this in-depth 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 in-depth (Baseline 1) and 2016 (Baseline 2) surveys will be used as one of the two pretreatment surveys.
After the baseline survey was conducted in 2016, a (shorter) post-treatment tracker was
conducted in 2018 immediately after the BPRE trainings concluded, and an endline survey was
conducted in 2019, a year after the BPRE trainings. All surveys were conducted on the full
sample of 12,710 households in the four PEOP districts of Bahawalpur, Bahawalnagar,
Muzaffargarh, and Lodhran.
The timeline for the four survey rounds and the BPRE trainings and linkage component
was as follows:
Table 3 Timeline of Key BPRE Activities

Survey Round

Timeline

Baseline 1
Baseline 2
Post-treatment Tracker
Endline

2013

August—October 2016
February—April 2018
March—June 2019

Key Activities under the BPRE Scheme
Agriculture Trainings
Livestock Training
Specialised Trainings
Village Melas
(Linkage component)

Dec 2016—Nov 2017
April 2017— March 2018
April 2017— August 2018
April 2018— August 2018

While the 2016 baseline and post-treatment tracker surveys were conducted with the
male head of the household (to minimise costs), the in-depth and endline surveys were
conducted with both the male and female heads of the household in the BPRE sample villages.
This is because we expected women to have a better understanding 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 as agriculture related practices).
In general, the surveys collected data on the household’s employment status, income,
expenditure, consumption, assets, data on milk/crop production and output levels, other data
on livestock/agriculture related practices, characteristics such as land quality, access to water,
and household head literacy. The female survey was shorter than the male surveys, and
collected data on household (consumption, assets income), and livestock related knowledge
and practices.30
There were a number of advantages to having a post-treatment survey 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 multiple rounds of data collection helped us to gain
power to detect impact on outcomes of interest. Thirdly, by conducting the two post-treatment
surveys in different seasons, we could detect the treatment impacts during high milk production
(winter) and low milk production season (summer).

The endline survey activity, originally planned to run from December 2018 to February
2019, was postponed due to delays in obtaining our No Objection Certificate (NOC) from the
Government, without which it was not possible to start field activity. We were able to start the
survey in three districts in early March, yet the district-level approval for Muzaffargarh took
longer than the other three districts. Consequently, the endline survey only started in
Muzaffargarh close to the end of March and concluded in June 2019.
Nevertheless, one issue that can arise with multiple survey rounds is sample attrition.
Table 4 shows the number of households we surveyed across the different follow-ups.

30

Females were only surveyed on Kitchen Gardening related activities for agriculture in the Endline survey. In
the in-depth survey (Baseline 1), females were not surveyed on any agricultural related activities.
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Table 4 Survey Attrition

Survey Round

Baseline 1
Baseline 2
Post-treatment Tracker
Endline

Survey
Respondents
(n)

12,710
11,418
11,351
11,133

Respondents
relative to Baseline
1 (%)

100
89.8
89.3
87.5

Respondents
relative to
Baseline 2 (%)

100
99.4
97.5

Timeline

2013
Aug—Oct 2016
Feb—April 2018
March—June 2019

At the time of Baseline 2, 11,418 households out of the 12,710 sample households were
surveyed. This indicates an attrition rate of 10.2%, which was mostly due to migration—6.07%
of the total BPRE sample households migrated in the three years between baseline 1 and
baseline 2. We also see a loss of 10.7% respondents in the post-treatment tracker, as 11,351
households were covered relative to baseline 1 (2013). However, using the households covered
as part of the baseline 2 conducted in 2016 as the reference point, the coverage rate obtained
for post-treatment tracker is 99.4%. In the endline survey, 11,133 households were covered,
resulting in an attrition rate of 12.4% relative to the Baseline (1) survey. However, relative to
the baseline 2 survey, the total attrition rate is a lot less – just 2.5% between baseline 2 and
endline survey.

6.2

Baseline Characteristics

Table 5 summarises the average Baseline 2 characteristics of the households in the
sample. On average, the head of households were predominately men in their late 40s with low
levels of education. Only 3.9 percent of households had a female head. Around 69% of the
sample households were involved in the agriculture or livestock related sectors at baseline. The
average wheat yield was around 4 maund per kanal for those growing wheat, and 1.9 maund
per kanal on average for those growing cotton.31 At Baseline 2, the number of animals owned
was 1.7 animals on average, with average daily milk output per animal (litres) at around 4.1
litres.
After the collection of the Baseline 2 survey in 2016, we ran balance checks on several
pre-treatment outcomes between the treatment groups (T1 and T2 villages) and control group
at Baseline 2 to test whether they shared similar characteristics and randomisation was
successful. The sample households were balanced on the majority of pre-treatment outcomes
and there was no major difference between the control and treatment groups.32 The balance
check tables are presented in Appendix C.

31

Maund is a standardised unit used for crop produce, while Kanal is a standardised unit for land, in Pakistan.
One maund equals to 40 kilograms, while 1 Kanal equals to 0.125 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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Table 5 Baseline 2016 Characteristics

Mean

Standard
Deviation

Minimum

Maximum

6.1
47.1
3.9
58.0
51.4
69.3

2.5
14.1
19.3
49
49
46

1
17
0
0
0
0

36
108
100
100
100
100

12.8
1.7
91.5
2.6
28
18.7
78
17.28
17.89

37.6
2.9
27.8
15.8
45
39
41
12.31
12.52

0
0
0
0
0
0
0
1
1

1392
68
100
100
100
100
100
90
90

4.1
1.9
4.1

2.4
1.3
1.2

0.1
0.01
0

55.5
32
19.7

Household Characteristics
HH size (n)
HH Head Age (n)
Female Head (%)
Involved in Agriculture* (%)
Involved in Livestock* (%)
Involved in either* (%)
Cultivable land owned
or rented (kanal)
Number of animals owned (n)
Have access to tube well (%)
Own a tractor (%)
Grew Fodder (%)
Land suffered salinity (%)
Land suffered water logging (%)
Years of experience in Wheat growing
Years of experience in Cotton growing
Production Characteristics
Wheat yield (maund per kanal)
Cotton yield (maund per kanal)
Daily milk output per animal
(litres per animal)

Note: *Involvement in agriculture/livestock requires either: (i) Household grows crops/owns livestock,
or (ii) has at least one member from household involved in agri-livestock related 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 two forms: Intentto-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 average effect of treatment assignment on
outcomes of interest. In our case this would capture BPRE’s impact on the average household
in the village, regardless of whether it was involved in agri-livestock production and/or
received training. In essence, this tells us the causal impact of offering, and carrying out, a
range of agri-livestock trainings on the outcomes of interest.
In additional to ITT, we believe a sizable proportion of the observed impact of treatment
assignment might come from people’s participation in the actual training. Generally, LATE
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 receiving training. 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 trained (from all being trained in a given village). Rather, in our case, LATE
captures the contrast between no one being trained in the village to (at least one member of)
all households in the village receiving (at least one of) the trainings. This “scaling up” of the
ITT estimates is useful to give a sense of how large these effects could be under the given level
of program exposure and take-up. Since LATE uses an instrumental variable (IV), we use
village treatment status as an instrument for each household’s participation status.
In total, we report three specifications for each outcome of interest in the results section,
two of which are ITT and one is LATE. Model 1 is an ITT specification which captures BPRE’s
impact on the average household in the treated village, regardless of whether it was involved
in agri-livestock production and/or received training.33 Model 2 is also an ITT specification. In
addition to all the variables in Model 1, Model 2 includes a dummy indicator of each
household’s eligibility status and an interaction between the treatment and eligibility dummies.
Thereby, model 2 tells us the impact of offering, and carrying out trainings on the average
eligible (and ineligible) household.34 We run this specification as we feel they are the target
population. Finally, Model 3 is a LATE specification. Recall this LATE 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
outcome variable (dependent variable) are equal (or unequal) across the treatment and control
33

Model 1 is run on the full sample of households, controls for pre-treatment 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 – 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 covariates).35 Standard errors are clustered at the village level for all
specifications. The list of covariates used, such as socio-demographic, land characteristics, and
input usage, are presented in Table D.1 in Appendix D. 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 as trainees update existing production methods with newly learnt skills, thereby
enhancing trainees’ income-earning potential.
Consequently, to investigate the impact of the trainings on productivity, we considered
crop and milk production as outcome variables. Engagement in crop production, yearly crop
output, and crop yield measured in maund per kanal are used as agricultural outcome variables.
Engagement in crop (wheat and cotton) production is constructed as a dummy indicator, while
crop output is constructed as the log of yearly crop quantity produced in maund (wheat and
cotton).
Similarly, for the livestock sector, outcome variables include engagement in milk
production, daily milk output levels, number of animals owned by household, and milk yield
measured as milk produced per animal. Engagement in milk production is constructed as a
dummy indicator, while milk production is constructed as the log of 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 is constructed by taking the log of number of dairy animals
(cows and buffaloes) owned by a household. Furthermore, since females were also surveyed
about livestock practices, we take the average of male and female responses for output
variables, and female responses for dummy/categorical variables.36 Log transformation applied
to daily milk output levels and number of animals owned by a household.37
To investigate the impact of trainings on the total value of agri-livestock production,
we construct the log total value of crop and milk output. It 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 household, over the
period of one year and its median price at the village level.
To examine the effectiveness of the trainings at the diffusion of knowledge and skills
to the trainees, we created indices for Knowledge of Best Practices (Knowledge Index) and
Input Use and Practice (Practice Index) as non-economic outcome variables of interest. For
35

In randomised studies, ANCOVA has more power compared to ANOVA (analysis of variance) (Van Breukelen,
2006). Furthermore, McKenzie (2012) finds that ANCOVA has more power compared to the difference-indifference (estimator).
36
As discussed in section 6.1, we expect females to have a better understanding of 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 primarily use female
responses in dummy/categorical variables, but in the case of missing responses from females, we take the
responses from males.
37
These two measures display a log-normal 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 Indices (referred to as General
Knowledge Indices) were constructed using questions that were asked of all those who were
surveyed (general public); one index was created for livestock and one for agriculture.
Advanced Knowledge of Best Practices Indices (referred to as Advanced Knowledge Indices)
consisted of questions asked from the general public, as well as additional producer-specific
questions that were asked of producers only (households involved in crop/milk production).
Questions regarding Input Use and Practice (Practice Indices) were only asked of those
involved in agriculture/livestock sectors, hence indices are created for producers only. We
constructed each index as an additive index using multiple measures. For livestock knowledge
and practice indices, we take the average of the male and female indices.22 Table 7 shows the
various Knowledge and Practice indices used, and which type of questions were used to create
each.
The BPRE scheme also trained specialised technicians such as Farm Mechanics,
Electricians, VMCs, Animal Health Workers, AITs, and Farm Supervisors to help facilitate
production, hence we also measure the impact of the BPRE scheme on the availability,
accessibility, and quality of specialised service providers. Availability of a specialised service
provider is constructed as a dummy indicator, which is equal to one if at-least one service
provider is working in the village, zero otherwise. Similarly, accessibility of a specialised
service provider is also constructed as a dummy indicator, which is equal to one if it is easy for
respondent to access the service provider, zero otherwise. Quality of service is also constructed
as a dummy indicator, which equals to one if the respondent rated the quality of service to be
"Very Good", and zero if the respondent rated the service as “Can be improved”. Since, the
trainings of the specialised service providers were completed after the 2018 tracker survey, we
are only able to evaluate the impact for 2019 (one year after the scheme ended). We use the
Average Effect Size (AES) methodology which allows us to measure the mean (standardized)
effect of the trainings on the availability, accessibility, and quality of the service across
different service providers. We group together the specialised service providers in three
categories; Agricultural specialised service providers (Farm Mechanics, Electricians),
Livestock specialised service providers (VMCs, Animal Health Workers, AITs, Farm
Supervisors), and All Combined (includes all types of specialised service providers).
To measure the impact that BPRE scheme may have had on the wellbeing of
individuals, we constructed two wellbeing indices, the Kessler Screening Scale for
Psychological Distress (k6) index and the Financial Satisfaction Index. The k6 index measures
psychological distress of individuals and asks respondents how frequently they experienced
the following six symptoms in the last 30 days: felt hopeless, restless or fidgety, nervous,
worthless, depressed, and felt that everything was an effort. For each question, a range of 1-5
was assigned to the answer: “all of the time”, “most of the time”, “some of the time”, “a little
of the time”, “none of the time”, respectively. We normalise the index so that it ranges between
0 (maximum psychological distress) and 1 (minimum psychological). The FinancialSatisfaction Index is constructed from the male and female responses on the question, “How
satisfied are you with the financial situation of your household?”, on a scale between 1 and 10
with 1 being “completely dissatisfied” and 10 being “completely satisfied”. We normalise the
index so that it ranges between 0 (completely dissatisfied) and 1 (completely satisfied). A point
29

to note is that the questions used to create both these indices were not asked in the post
treatment survey (2018), hence we are only able to evaluate the longer-term impact (2019). As
these questions were asked of both male and females of a household, separate indices for male
and females are created.
Table 6 below presents the full list of outcome variables.
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Table 6 Outcome Variables

Category

Outcome Variables

Log of yearly wheat and cotton output levels
Dummy indicators of HH engagement in agricultural production
Yearly wheat and cotton yields
Log of daily milk output level
Dummy indicators of HH engagement in milk production
Livestock: Milk Production
Daily milk output per animal
Log Number of animals owned
Total Value of Agri-Livestock Log of total value of agri-livestock production
Production
Additive index of correct responses to survey questions asked to the general public,
General Knowledge of Best regardless of whether they are involved in crop/milk production, on knowledge about
optimum frequency of Soil testing, measures to improve soil fertility, benefits of laser
Practices
(General Public)
land levelling, how to observe land quality, measures to reduce water logging (for
agriculture & livestock)
Additive index of correct responses to survey questions asked to the general public as
Advanced Knowledge of Best well as on knowledge about crop patterns, correct time to plant wheat/cotton, pesticide
usage, irrigation timing, fertilizer usage, calves feed/vaccination, signs of animal heat
Practices
(Producers only)
stroke, changes to animal feed in summer/winter, prevention of tick attacks,
improving animal breed (for agriculture & livestock)
Additive index based on correct responses to survey questions, from producers only,
Input Use and Practice
on actual practice of water use, fertilizer and pesticide use, animal feed, animal health
(Producers only)
care, milk storage, and preservation of soil quality (for agriculture & livestock)
Dummy indicator of service availability in the village
Dummy indicator of service accessibility in the village
Quality of service provided by specialised service providers
Specialised Service Providers We use the Average Effect Size (AES) methodology to group together specialised
service providers based on three categories: Agriculture specialised service providers,
Livestock specialised service providers, and Combined (Agriculture and Livestock
both)
Kessler 6 (k6) index is an additive index which functions as a global measure of
distress drawing from depressive and anxiety related symptomology. Survey
respondents were asked how frequently they experienced the following six
Kessler 6 Index
symptoms in the last 30 days: felt hopeless, restless or fidgety, nervous, worthless,
(Wellbeing Index)
depressed, and felt that everything was an effort. It is a normalised index ranging
between 0 (maximum psychological distress) and 1 (minimum psychological). These
questions were asked of both male and females of a household.
The Financial-Satisfaction Index is constructed from the responses “How satisfied
are you with the financial situation of your household?” on a scale between 1 and 10
Financial Satisfaction Index
with 1 being “completely dissatisfied” and 10 being “completely satisfied”. It is a
(Wellbeing Index)
normalised index ranging between 0 (completely dissatisfied) and 1 (completely
satisfied).
Agriculture: Crop Production
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Table 7 Indices Construction
Index

Sector

Agriculture
(Cotton and
Wheat)
Knowledge of Best
Practices

Livestock

Questions from General Population

Questions from Producers Only

A weighted sum of correct responses to survey
questions on knowledge about:
-Concern about Climate change
-Optimum frequency of Soil testing
-Measures to improve soil fertility
-Benefits of laser land levelling
-How to observe land quality
-Measures to reduce water logging
-Advantages of crop rotation
-Advantages of minimum tillage.

Questions asked to the general public as
well as questions on:
-Impact of climate change on yield
-Which crops to grow
-Crop patterns
-Correct time to plant wheat/cotton
-Pesticide usage
-Irrigation timing
-Fertilizer usage
-Ideal seed per acre for cotton
-Land preparation for rain
-Signs animal has eaten enough
-Daily animal water intake
-Feeding milking/non-milking animals
-Calves feed/vaccination
-Signs of animal heat stroke
-Changes to animal feed in summer
-Prevention of tick attacks
-Improving animal breed

-Signs of Animal Sickness
-Whether to vaccinate sick animals or not
-Knowledge about Silage
-Milk Chilling
-Hygiene when milking animal
-Cow insemination
-Animal Insemination Technician
-Things to consider when milking
Asked from producers only

Agriculture
(Cotton and
Wheat)

---

Livestock

---

Input Use and
Practice

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
-Usage of minimum tillage
-Usage of organic manure
-Usage of micro-nutrients
-Usage of green manure
-Seed per acre for wheat/cotton
-Fertilizer Usage
-Whether any animals were
vaccinated
-Whether any animals received treatment
-Who treated animal
-Where animals are kept in
winter/summer
-Number of animals artificially
inseminated
-Give colostrum to new born calves
-Animals access to water
-How do you feed animals
-How many times a day animals are
fed/watered
-Preservation of fodder
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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 interest, and then present detailed results (sections
8.1 onwards) using all three specification, as discussed in section 7.1. In sections 8.1 and
onwards, Models 1, 2, and 3 are presented in the three columns under each outcome variable.
We present both the short term (end of scheme) and longer-term impacts (one year after the
scheme ended) of the BPRE scheme. Panels A, B, and C in result tables present the estimates
for 2018 (short term), 2019 (one year after the scheme) and a comparison of impacts between
the two years. One point to note here is that the interpretation of the coefficient for a log
outcome is calculated by exponentiating the regression coefficient, subtracting one from the
product and multiplying it by a hundred, thereby showing the impact in percentage.38

8A

Summary of Results

In this subsection, we summarise the findings from the evaluation of the BPRE scheme.
For simplicity, we only summarise the Intention-to-Treat estimates (Model 1) below. These
results denote the treatment effect for an average household in treatment villages compared to
the average household in control villages. We evaluate the impact of the BPRE scheme
immediately after the scheme ended in 2018 and one year later in 2019.

-

Results in 2018 immediately after the training are summarised below. We find
An increase in the quantity produced of wheat (41%), cotton (43%) and milk (17%)
An increase in yields for wheat (6%), cotton (13%) and milk (4.8%)
An increase in 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 Agri-livestock output (value of farm
produce)
An increase of 0.22 standard deviation in the advanced knowledge of agricultural best
practices
No statistically significant impact on knowledge of livestock best practices
No impact on implementation of best practices in both agriculture and livestock.

Results one year after the training show that the impact of the BPRE scheme declined
significantly over a one-year period (from 2018 to 2019) for majority of outcomes of interest,
except 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 household in treatment villages
compared to the average household in control villages.

38

The formula is as follows: [exp(c) - 1] *100, where ‘c’ is the coefficient on the treatment variable.
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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 higher probability of household engagement in production for wheat
(3.4%) and cotton (5.6%). However, we find no statistically significant impact for milk
one year after trainings.
We find that milk yields increase by 6%; however, we see no statistically significant
impact on wheat and cotton yields.
We see an increase of 0.055 standard deviation in general livestock knowledge and an
increase of 0.06 standard deviations in advanced livestock knowledge. But we find no
statistically significant impact on knowledge of agricultural best practices.
We also see a 0.063 standard deviation increase in financial satisfaction for the average
male but no impact on financial satisfaction for females.39
We see no statistically significant impact on Total value of Agri-livestock output one
year after the trainings.
We are unable to detect any significant impact on availability, accessibility, or quality
of specialised service providers.40
We also find no statistically significant impact on the psychological well-being (K6
index) for both males and females.

As a part of the BPRE scheme, a sub-sample of treatment villages also received a
linkage treatment in which village ‘melas’ (fairs) were conducted. The purpose of these melas
was to enhance the linkage between 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
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 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 produced,41 household involvement in wheat production (extensive
margins) and yield (maund per kanal).42
We first present the short-term initial impact on wheat outcomes. The estimates are
found in Panel A in Table 8. Recall that model 1 (column 1) is an ITT specification which tells
39

We evaluate the impact of the BPRE scheme on the well-being indices (K6 index, financial satisfaction index)
only for 2019 (one year after the trainings) as data on these indices was not available 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 detect an impact 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% among eligible population and 12% among ineligible population.
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us the causal impact of offering and carrying 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 impacts of offering and carrying out trainings on wheat outcomes of interest for the
average eligible and ineligible households separately. Model 3 (column 3) is a LATE
specification which 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.
Generally, the results show positive impacts on all three outcomes for all three
specifications, except for the impact of yield on the ineligible households, for which we do not
find a significant impact.
In Table 8, “Ln Quantity Produced” presents the results for the impact of the BPRE
scheme on wheat quantity 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
average eligible household, and an increase of 24.1% for the average ineligible household.43
Model 3 (column 3) shows an increase of 195% in wheat quantity produced under the
hypothetical case where every household in the village was engaged in agriculture and all
received training. As we noted before this is not exactly analogously to a standard LATE. In a
standard LATE we would have interpreted our results as saying that the impact of training on
a household that actually received training was production increase of 195%! The reason the
LATE in our case cannot be interpreted in this way is that the treatment was randomised at the
village level. Thus our LATE captures the effect of training on the trained household in the
case when every household in the village (was eligible for and) also received training.
Therefore, if there are complementarities in a household being trained with other households
in the village, those are also being included in our estimates.
In Table 8, Panel A, “Extensive Margin” presents the results for the impact of the BPRE
scheme on household involvement in wheat production. Results from model 1 (column 4) show
that immediately after the 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 the control villages. Model 2 (column 5) finds that the probability of
an average eligible household producing wheat increases by 6.9%, by 5.1% for the average
ineligible household. Our LATE estimate in model 3 (column 6) finds that that the probability
of households producing wheat increases by 18.6%.
In Table 8, Panel A, “Yield” presents the results for the impact of the BPRE scheme on
wheat yield. Our ITT model 1 (column 7) estimate shows an increase of 0.2 maund 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 average eligible 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 yield under the hypothetical case whereby every household in the village
was engaged in agriculture and all received training.
The impact on the ineligible households is shown at the bottom of Panel A (“Impact on Ineligible”). The pvalue below that tells us whether that estimate is significant.
43
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The estimates of the longer-term impact (2019) are presented in Panel B in Table 8.
Generally, the results show positive impacts on the wheat quantity produced and extensive
margins, except for the ineligible households, for which we do not find significant impacts.
Furthermore, we find no significant impacts on wheat yield in any of the three specifications.
In Table 8, Panel B, “Ln Quantity Produced” presents the results for the impact of the
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 average eligible household, however, we do not find a significant impact on the ineligible
households.44 Model 3 (column 3) shows an increase of 63.2% in wheat quantity produced.
In Table 8, Panel B, “Extensive Margin” presents the results for the impact of the BPRE
scheme on household involvement in wheat production. Results from 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 increases by 5.2%, but we do not find a significant result
on ineligible households (Panel B, column 5). Our LATE estimate (column 6) finds that that
the probability of households producing wheat increases by 10.7%.
In Table 8, Panel B, “Yield” presents the results for the impact of the BPRE scheme on
the yield of wheat. We find not significant impact on wheat yield in the longer term.
In Table 8, Panel C shows the difference in impacts between 2018 and 2019 for all three
specifications for each outcome variable.
In general, we discover significant and positive short-term 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 on wheat yield in
the longer term (2019). The difference between 2018 and 2019 is statistically significant for all
outcomes and specifications, except for model 2 in extensive margins (column 5, Panel C).
For the wheat quantity produced, results show a decrease in impact on an average
household in treatment villages by 59% (model 1, column 1), a decrease of 53% for the eligible
households in treatment villages (model 2, column 2), and a decrease of 67.7% in our LATE
estimate (model 3, column 3) from 2018 to 2019.
For the impact on the likelihood of engaging in wheat production, results show a
decrease of 42.4% on an average household in treatment villages (model 1, column 4), and of
42.6% for an average treatment village (model 3, column 6) from 2018 to 2019. There is no
significant difference between 2018 and 2019 for eligible households in treatment villages
(model 2, column 5).
The impact on wheat yield drops in 2019 by 81.1% for an average household in
treatment village (model 1, column 7), 86.5% for the eligible households in treatment village
The impact on the ineligible households is shown at the bottom of Panel B (“Impact on Ineligible”). The pvalue below that tells us whether that estimate is significant.
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(model 2 - column 8), and 81.5% for an average treatment village (model 3, column 9) from
short (2018) to the longer term (2019).

Table 8 Results for Wheat Outcomes

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 produced, 45 household involvement in
cotton production (extensive margins) and yield (maund per kanal).46

45

We take logs for quantity produced. Extensive margin is a dummy 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% among eligible households and 12% among ineligible households.
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We first present the short-term impact on cotton outcomes. The estimates are found in
Panel A in Table 9.
Generally, the results show positive impacts on all three cotton outcomes for all three
specifications, except for the ineligible households, for which we do not find significant
impacts on cotton yield.
In Table 9, “Ln Quantity Produced” presents the results for the impact of the BPRE
scheme on cotton quantity 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 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% in cotton output for the
average eligible household, and an increase of 21.5% for the average ineligible household.
Model 3 (column 3) shows an increase of 275.8% in cotton quantity produced under the
hypothetical case where every household in the village was engaged in agriculture and all
received training.
In Table 9, Panel A, “Extensive Margin” presents the results for the impact of the BPRE
scheme on household involvement in cotton production. Results from model 1 (column 4) show
that immediately after the completion 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 the control group. Model 2 (column 5) finds that the probability of
an average eligible household producing cotton increases by 10.6%, and by 5.3% for the
average ineligible household. Our LATE estimate in model 3 (column 6) finds that that the
probability of households producing cotton increases by 30.9%.
In Table 9, Panel A, “Yield” presents the results for the impact of the BPRE scheme on
the yield of cotton. Our ITT model 1(column 7) estimate shows an increase of 0.16 maund per
kanal increase in cotton yield for the average household in the treatment villages. ITT model 2
(column 8) shows an increase of 0.23 maund per kanal in cotton yield for the average eligible
household in treatment villages, whereas no significant impact is found on the average
ineligible household. Our LATE (column 8) estimate finds an increase of 0.59 maund per kanal
in cotton yield.
The estimates of the longer term impact (2019) on cotton are found in Panel B in Table
9. Generally, the results are similar to wheat outcomes, and show positive impacts on the log
of cotton quantity produced and extensive margins, except for 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 Table 9, Panel B, “Ln Quantity Produced” presents the results for the impact of the
BPRE scheme on the cotton quantity produced in the longer term. 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 the average household. Model 2 (column 2)
shows that offering trainings in the treatment villages led to an increase of 25.9% in cotton
output for the average eligible household, however, we do not find a significant impact on the
ineligible household. Model 3 (column 3) shows an increase of 82.6% in wheat quantity
produced under the hypothetical case where every household in the village was engaged in
agriculture and all received training.
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In Table 9, Panel B, “Extensive Margin” presents the results for the impact of the BPRE
scheme on household involvement in cotton production. Model 1 (column 4) estimates show
an increase of 5.6% in the probability of an average household in a treatment village producing
cotton. Model 2 (column 5) finds that the probability of an average eligible household in a
treatment village producing 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 increases by 20.8%.
In Table 9, Panel B, “Yield” presents the results for the impact of the BPRE scheme on
the yield of cotton. We find not significant impact on cotton yield in the longer term.
In Table 9, Panel C shows the difference in impacts between 2018 and 2019 for all three
specifications for each outcome variable.
Similar to wheat outcomes, in general, we discover significant and positive short-term
impacts on all three of outcomes for cotton production, and these impacts are more than twice
as large as their counterparts are in 2019. Furthermore, we do not find a significant impact on
cotton yield in the longer term (2019). The difference between 2018 and 2019 is statistically
significant for all outcomes and specifications, except for model 2 in extensive margins
(column 5, Panel c).
For the cotton quantity produced, results show a decrease in impact on an average
household in treatment villages by 59% (model 1, column 1), a decrease of 57.1% for the
average eligible household in treatment villages (model 2, column 2), and a decrease of 70%
in our LATE estimate (model 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 household in treatment villages (model 1, column 4), and our LATE
estimates show a decrease of 32.6% (model 3, column 6) from 2018 to 2019. There is no
statistically significant difference between 2018 and 2019 for the average eligible household
in treatment villages (model 2, column 5).
The impact on cotton yield reduces in 2019 by 112.2% for an average household in
treatment village (model 1, column 7), 116% for the eligible population in treatment village
(model 2, column 8), and 112.1% in our LATE estimates (model 3, column 9) from short
(2018) to the longer term (2019).
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Table 9 Results for Cotton Outcomes

8.3

Milk Outcomes

We measure the impact of the BPRE scheme on milk production through four
outcomes: log of daily milk quantity produced, whether the household produces milk or not
(extensive margins), milk yields (litres per animal), and log number of animals owned by the
household.47
The results for the short-run impact on milk outcomes are found in Panel A in Table
10. In Table 10, “Ln Quantity Produced” presents the results for the impact of the BPRE

47

The take up rate for livestock training is 56% for eligible population and 18% for ineligible 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 (model - column 1). Model 2 (column 2) finds an increase
of 19.7% in quantity produced for the average eligible household, and an increase of 16.6% for
the average ineligible household. Model 3 (column 3) shows an increase of 61.2% in milk
quantity produced under the hypothetical case where every household in the village was
engaged in agriculture and all received training.
In Table 10, Panel A, “Extensive Margin” presents the results for the impact of the
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 villages 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 average eligible household producing milk increases by 3.7%, by 6.7% for
the average ineligible household, in treatment villages. Interestingly, in the case of milk, the
impact on the ineligible households is even larger than the eligible ones suggesting that some
households may have been induced in producing milk when they traditionally did not. Our
LATE estimate in model 3 (column 6) finds that the probability of households producing milk
increases by 12.3%.
In Table 10, Panel A, “Yield” presents the results for the impact of the BPRE scheme
on the yield of milk. Our ITT model (column 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 average eligible
household while an increase of 0.07 litres per animal in milk yield for the average ineligible
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 engaged in
agriculture and all received training.
In Table 11, Panel A, “Ln Number of animals” presents the results for the impact of the
BPRE scheme on the average number of animals owned. Our ITT model 1 (column 1) estimate
shows an increase of 7.6% increase in number of animals owned for the average household,
and model 2 (column 2) finds an increase of 10% for the average eligible household while an
increase of 7.4% in the number of animals owned for the average ineligible household. Our
LATE (model 3, column 3) estimate finds an increase of 24.9% in the number of animals
owned.
The estimates of the longer term impact (2019) on milk outcomes are found in Panel B
in Table 10. We find positive impact on milk quantity produced, milk yield, and number of
animals owned. The impact on the number of households involved in milk production is no
longer significant in 2019 for all specifications.
In Table 10, “Ln Quantity Produced” presents the results for the impact of the BPRE
scheme on the milk quantity produced. One year 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 (model 1, column 1). Model 2 (column 2) finds
an increase of 10.3% in milk quantity produced for the average eligible household, and no
significant impact on the average ineligible household in treatment villages. Model 3 (column
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3) shows an increase of 20.2% in milk quantity produced under the hypothetical case where
every household in the village was engaged in agriculture and all received training..
In Table 10, Panel B, “Extensive Margin” presents the results for the impact of the
BPRE scheme on household involvement in milk production. We find no significant longer
term impact on extensive margins for any of the specifications.
In Table 10, Panel B, “Yield” presents the results for the longer term impact of the
BPRE scheme on the yield of milk. Our ITT model 1 (column 7) estimate shows an increase
of 0.2 litres per 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 average eligible household,
while no significant effect for the average ineligible household in treatment villages. Our LATE
(model 3, column 8) estimate finds an increase of 0.6 litres per animal in milk yield.
In Table 11 Panel B, “Ln Number of animals” presents the results for the impact of the
BPRE scheme on the average number of animals owned. We find no significant impacts in
model 1 (column 1) and model 3 (column 3). Model 2 (column 2) finds an increase of 4.5%
for the average eligible household while an increase of 7.4% in the number of animals owned
for the average ineligible household in treatment villages.
In Table 10, Panel C shows the difference in impacts between 2018 and 2019 for all
three specifications for each outcome variable. Table 11, Panel C shows the difference in
number of animals owned between 2018 and 2019.
Contrary to the wheat and cotton 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 short-term (2018). The difference between 2018 and
2019 is statistically significant for all outcomes and specifications, except for model 2 in
extensive margins (column 5, Panel c) in quantity produced, extensive margins, and yield.
For the quantity 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 short-term (2018) to the longer 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 significant difference between 2018/19
for eligible population in treatment villages (model 2 -column 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 eligible population (model 2 column 2), and a decrease of 83% in our LATE estimates (model 3, column 3) from the shortterm (2018) to the longer term (2019).
The effect on number of animals owned decreases in 2019: model 1 (column 1) shows
a decrease of 66.6% for an average household in treatment villages, a decrease of 54.9% for
the eligible population in treatment villages (model 2, column 2), and a decrease of 68.7% in
our LATE estimates (model 3, column 3) from 2018 to 2019.
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Table 10 Results for Milk Outcomes
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Table 11 Results for Number of Animals

44

8.4

Total Value of Agri-Livestock Output

Table 12 presents a more aggregate view of the previous results by looking at the impact
of the BPRE scheme on total value of agri-livestock output. It is constructed using the annual
total wheat, cotton and milk quantity produced and their respective median prices at the local
level. The impact on the total value of wheat/cotton/milk output separately are presented in
appendix E.
The results for the short-run impact on the total value of agri-livestock output are found
in Panel A in Table 12. Model 1 (column 1) results find that, immediately after the completion
of the BPRE scheme, offering trainings in treatment villages leads to an increase of 100.6% in
total value of agri-livestock output for the average household. Model 2 (column 2) finds an
increase of 106.3% in total value of agri-livestock output for the average eligible household,
and an increase of 146.1% for the average ineligible household in treatment villages. Model 3
(column 3), which presents the LATE estimates, finds an increase of 312.5% in total value of
agri-livestock output under the hypothetical case where every household in the village was
engaged in agriculture and received training. These numbers are quite large. However, we
should note that is because the program induced a notable fraction of households who did not
produce much/at all at baseline to do so (recall the extensive margin effects presented earlier).
For these households, the percentage increase in their output is therefore extremely large, thus
contributing to a large overall average percentage increase. Later on when we consider the
overall benefit-cost calculation, we will show regressions at the village (rather than household
level) to ensure that our overall estimated benefits accurately reflect the actual (monetary value
of) benefits accruing to each household.
The results for the longer term impact on the total value of agri-livestock 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 agrilivestock output for the average eligible household, but no significant impact on the average
ineligible household. We should note though that when we split production value for the three
components (see Appendix E), even in the longer term the program impact on both wheat and
cotton production value is significant (only milk production value loses significance in the
longer term).
Panel C shows the difference in impacts between 2018 and 2019 for all three
specifications for the total value of agri-livestock output. We find a statistically significant
difference in the impact on total value of agri-livestock 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 in treatment 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 average ineligible household in
treatment villages from 2018 to 2019. Model 3 (column 3) shows a decrease of 85.4% under
the hypothetical case where every household in the village was engaged in agriculture and
received training.
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Table 12 Results for Total Value of Agri-livestock Output
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8.5

General Knowledge Indices

The General Knowledge questions (referred to as 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 developed two separate
knowledge indices, one for livestock and one for agriculture, both of which were additive. 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.48 For livestock, the questions focused on signs of animal sickness, vaccination,
milk chilling, amongst others. Because the indices are created with units that are standardised,
we interpret the treatment effects as standard deviation changes in the index itself.
The general knowledge indices were only asked in 2019, so we cannot estimate the
impact in the short-term. Results for the impact of BPRE scheme on general knowledge indices
are present in Table 13. We find no significant impact on general agriculture knowledge
indices. For general livestock knowledge indices, we find significant and positive impacts in
model 1 (column 4) and model 3 (column 6). Model 1 (column 4) finds that the impact of
offering and carrying out the trainings leads to an 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 hypothetical case 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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Table 13 Results for General Knowledge Indices

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
questions was used to develop Advanced Knowledge Indices. There 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
asked producer-specific questions on fertiliser usage, irrigation timings, feed of animals,
amongst other questions, for agriculture and livestock respectively. 49 Because the indices are
created with units that are standardised, we discuss the treatment effects as units of standard
deviation changes in the index itself.50
Model 2 is not estimated for Advanced Knowledge indices as it separates the impact
on the average eligible and ineligible households. However, since these indices are developed
using questions that were asked of those involved in production of crops and milk only (eligible
households only), we are able to sufficiently capture the average eligible household impact
using model 1. The results are presented in Table 14.
Table 14, Panel A presents the results for the advanced agriculture and livestock
knowledge indices in the short-run. We only find a significant impact on the advanced
agriculture knowledge index in the short-run only.

49

For a full list of areas on which the questions were asked, refer to Table 7 in section 7.2
To calculate the impact in standard deviations, we take the relevant coefficient and divide it by the baseline
standard deviation of the respective index.
50

48

Model 1 (column 1) finds that immediately after the completion of the BPRE scheme,
the impact of offering, and carrying out the trainings leads to an increase of 0.22 standard
deviation in the advanced agriculture knowledge index for an average eligible household. Note
that since these questions were only asked of eligible households Model 1 and 2 are essentially
equivalent in this case and hence we do not separately run Model 2 (i.e. the sample in models
1 and 2 includes only eligible households). Our LATE (column 2) estimate finds an increase
of 0.46 standard deviations in the advanced agriculture knowledge index.
Table 14, Panel B presents the longer term results for the advanced agriculture and
livestock knowledge indices. There is a significant impact on the advance livestock knowledge
index only in the longer term.
Model 1 (column 3) finds an increase of 0.06 standard deviations in the advanced
livestock knowledge index for an average eligible household, while our LATE estimate
(column 4) finds an increase of 0.16 standard deviations.
We find a positive impact on advanced agriculture knowledge in the short-run, and no
significant impact in the longer term. Vice versa, we find a positive impact on advanced
agriculture knowledge in the longer term, and no significant in the short-run.
However, the difference between short and longer term impacts are only statistically
significant for the advanced agriculture knowledge index, as shown in Panel C.
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Table 14 Results for Advanced Knowledge Indices
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8.7

Practice Indices

The Input Usage and Practice Indices (referred to as Practice Indices) were created for
livestock and agriculture producers only. The Practice Indices were created as additive index
based on correct responses to survey questions on actual practice of water use, fertiliser and
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 standardised,
we discuss the treatment effects as units of standard deviation changes in the index itself.
The results are presented in Table 15. No significant impact on practice shows up in
the longer term or short-term. The lack of a significant impact on practices is somewhat
surprising since we see increases in production, extensive margins, and yield for all outcomes
in either the short or longer term. This may be perhaps due to the fact that our practice measures
do not capture all changes that could have occurred or there is a lot of noise in recording these
practices.

Table 15 Results for Practice Indices
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8.8

Specialised Service Providers

As mentioned earlier we also conducted trainings for specialised service providers to
exploit the complementarities that existed within the value chains. However, our intervention
design does not allow us to measure the direct effect of these trainings for these specialised
service providers. There were several reasons why we opted for such a design. First, we
maintain that 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 entailed conducting
extensive additional surveys to identify 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 per village), 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
specialised service providers: Availability, Accessibility, and Quality of service. We use the
Average Effect Size (AES) methodology for this and group specialised service providers using
three categories: Agriculture specialised service providers (Farm Mechanics, Electricians),
Livestock specialised service providers (VMCs, Animal Health Workers, AITs, Farm
Supervisors), and Combined (includes all types of specialised service providers). Overall, the
results are inconclusive and presented in Appendix F.
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8.9

Wellbeing Indices (Kessler 6 and Financial Satisfaction)

To measure any impact that BPRE scheme may have had on the wellbeing of
individuals, we constructed two wellbeing indices, the Kessler Screening Scale for
Psychological Distress (k6) index and the Financial Satisfaction Index. The k6 index measures
psychological distress of individuals, and asks respondents how frequently they experienced
the following six symptoms in the last 30 days: felt hopeless, restless or fidgety, nervous,
worthless, depressed, and felt that everything was an effort. It is a normalised index ranging
between 0 (maximum psychological distress) and 1 (minimum psychological). The FinancialSatisfaction Index is constructed from the male and female responses on the question, “How
satisfied are you with the financial situation of your household?”, on a scale between 1 and 10
with 1 being “completely dissatisfied” and 10 being “completely satisfied”. We normalise the
index so that it ranges between 0 (completely dissatisfied) and 1 (completely satisfied). Both
indices are created for males and females, hence we evaluate the impact separately for males
and females.
We only evaluate the longer-term impact for the wellbeing indices as the questions used
to construct the indices were not asked in the post treatment tracker (2018). Furthermore,
because the indices are created with units that are standardised, we discuss the treatment effects
as units of standard deviation changes in the index itself.
Table 18, Panel A presents the results for the male K6 index We find no statistically
significant impact on the male K6 index in any of the models.
Table 18, Panel B presents the results for the female K6 index. We find no statistically
significant impact on the female K6 index in any of the models.
Table 19, Panel A presents the results for the male financial satisfaction index. Model
1 (column 1) results find that one year after the completion of the BPRE scheme, offering
trainings in treatment villages leads to an increase of 0.063 standard deviations in financial
satisfaction for the average male in treatment villages, compared to the average male in control
villages. Model 2 (column 2) find an increase of 0.065 standard deviations in financial
satisfaction for the average eligible males in treatment villages, but no significant impact for
the average ineligible male in treatment villages, compared to the control group. Model 3
(column 3) finds an increase of 0.121 standard deviation in financial satisfaction.
Table 19, Panel B presents 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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Table 16: Kessler 6 Index
Kessler 6 Index

Panel A: Male
Treated

(1)
ITT

(2)
ITT

-0.015
(0.009)

-0.014
(0.009)

Enrolled

-0.029
(0.018)

Ineligible for Training
Treated x Ineligible
Baseline 2013
Baseline 2016
Intercept
Obs.
Covariates
Impact on Ineligible
(p-value)
Panel B: Female
Treated

0.076***
(0.015)
0.121***
(0.016)
0.502***
(0.040)
9,765
X

0.001
(0.008)

-0.003
(0.011)
-0.007
(0.012)
0.076***
(0.015)
0.121***
(0.016)
0.505***
(0.039)
9,765
X
-0.022
(0.132 )

0.002
(0.017)

Ineligible for Training
Treated x Ineligible

Baseline 2016
Intercept
Obs.
Covariates
Impact on Ineligible
(p-value)

0.084***
(0.015)
0.118***
(0.027)
0.391***
(0.036)
10,863
X

Panel C: Male-Female Difference
Diff in ITT Effect
-0.016
(0.013)
Diff in Effect for eligible

0.011
(0.009)
-0.007
(0.011)
0.084***
(0.015)
0.116***
(0.028)
0.389***
(0.036)
10,863
X
-0.004
(0.777)

0.084***
(0.015)
0.118***
(0.027)
0.392***
(0.035)
10,863
X

-0.017
(0.013)

Diff in LATE
Obs.
Covariates
Impact on Ineligible
(p-value)

0.075***
(0.015)
0.119***
(0.016)
0.502***
(0.039)
9,765
X

0.003
(0.009)

Enrolled

Baseline 2013

(3)
LATE

-0.032
(0.026)
20,628
X

20,628
X
-0.018
(0.383)

20,628
X
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Table 17: Financial Satisfaction Index
Financial Satisfaction Index

Panel A: Male
Treated

(1)
ITT

(2)
ITT

0.025**
(0.010)

0.026**
(0.010)

Enrolled

0.048**
(0.020)

Ineligible for Training
Treated x Ineligible
Baseline 2013
Baseline 2016
Intercept
Obs.
Covariates
Impact on Ineligible
(p-value)
Panel B: Female
Treated

0.000
(0.017)
0.060***
(0.009)
0.271***
(0.036)
9,901
X

0.015
(0.011)

-0.000
(0.011)
-0.008
(0.013)
0.000
(0.002)
0.061***
(0.009)
0.272***
(0.035)
9,901
X
0.018
(0.298)

0.030
(0.023)

Ineligible for Training
Treated x Ineligible

Baseline 2016
Intercept
Obs.
Covariates
Impact on Ineligible
(p-value)

0.010***
(0.001)
0.097***
(0.022)
0.358***
(0.037)
10,939
X

Panel C: Male-Female Difference
Diff in ITT Effect
-0.087***
(0.025)
Diff in Effect for eligible

0.006
(0.009)
0.000
(0.010)
0.010***
(0.001)
0.097***
(0.022)
0.355***
(0.037)
10,939
X
0.015
(0.325)

0.010***
(0.001)
0.096***
(0.022)
0.362***
(0.036)
10,939
X

-0.083***
(0.026)

Diff in LATE
Obs.
Covariates
Impact on Ineligible
(p-value)

0.000
(0.002)
0.060***
(0.009)
0.274***
(0.034)
9,901
X

0.015
(0.011)

Enrolled

Baseline 2013

(3)
LATE

0.018
(0.017)
20,840
X

20,840
X
0.003
(0.785)

20,628
X
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8.10 Difference between T2 and T1 villages
In a subsample of villages (T2 villages), a linkage component was delivered in addition
to the skills trainings, with the aim of connecting trained farmers to other agents in the
agriculture and livestock value chain, such as specialised service providers and potential
buyers. Based on our theory of change, if the two village ‘melas’ events (linkage component)
is conducted to provide a platform for different agents in the value chain to enhance linkages
were successful, trainees would enjoy greater productivity and income generating opportunities
over and above the impact of the skills trainings alone. However, our results show that there
is no statistically significant difference between T2 and T1 villages for most of the outcomes
of interest, except for the livestock practice index.51 This suggests that the melas had no
significant additional impact over and above that of training.
The T2-T1 difference tables for other outcomes are presented in Appendix G.

In appendix G, Table 6, “T2-T1” and “p-value” show the 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.
51
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9.

Cost-Benefit Analysis

PSDF used competitive bidding to contract two separate training services providers
(TSPs) who were responsible for the opening and running of training centres, conducting social
mobilisation, and administering of all the trainings and village melas (fairs).
In this section, we provide the cost-benefit analysis of the BPRE scheme. Table 20
reports the cost structure for the BPRE scheme. PSDF provided the Per Trainee Cost for the
different types of trainings in agriculture and livestock, as well as the number of trainees for
each type of training. The average cost of the BPRE scheme comes to PKR 17,901 ($162)52
per household.53
For the big push interventions mentioned in the literature review, cost per trainee ranges
from $395 (Barnett et al.,2018) to $1,614 (Bedoya et al., 2019).54 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 exchange rate in 2017, the year the majority of trainings
were conducted.
53
We 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.
54
In 2012 PV terms

57

Table 18 Cost Structure for BPRE scheme

Training

Per Trainee
Cost (PKR)

Number of
Trainees

Costs
(PKR)

13,321
14,022
22,640

2,787
1,270
6,769

371,25,627
17,807,940
153,250,160

5,843
9,722
12,635
35,365
35,365

1,952
222
220
360
151

11,405,536
2,158,284
2,779,700
12,731,400
5,340,115

9,702
64,950
88,143
69,400
82,094

11,514
210
155
209
87
25,906

111,708,828
13,639,500
13,662,165
14,504,600
7,142,178
403,256,033

Agriculture
Wheat & General Agriculture Training
Cotton & General Agriculture Training
Wheat, Cotton &
General Agriculture
Training
Kitchen Gardening & Farm Food Processing
Agriculture Extension Agent (Refresher)
Dealer (Info Session)
Farm Machinery Mechanic
Electrician

Livestock
Basic Livestock Training
Extension worker Training
Farm Supervisor Training
Village Milk Collector
Artificial Insemination
Total
Average Cost per Household (PKR)
17,901

In terms of benefits, we now run analysis at the village level for the total imputed
(monetary) value of wheat, cotton and milk output generated due to the program’s impact.
Table 21 below is therefore the analogous to Table 12, but here we 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 household. We present the financial
gains for each of the three components (wheat, cotton, and milk) and then put them all together
in column 4 to get the combined financial gain (per household).55 The results show that for the
average household in the treatment villages, the value of annual output from agri-livestock
production increases by PKR 96,322 in the first year (2018), and by PKR 36,719 in the second
year (2019) (over the average household in the control villages).
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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 of household 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 percentage increase. While this indeed accurately reflects the average
percentage increase across all households, imputing it on the baseline average production could lead to overestimating actual benefits. A more conservative and accurate estimate is to instead construct the total 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 Table 21.
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Table 19 Value of Annual Agri-Livestock Output for the average household

Considering the benefits from the first year (2018) for average households in treatment
villages, we obtain a total benefit of PKR 96,322 – or a close to 5.4 times return relative to the
cost outlay of the program! This is extremely favourable and does not even include the
additional benefit in the second year (2019) of PKR 36,720.
We can also estimate the projected benefits from the BPRE scheme over the next ten
years assuming a constant decay rate of 61.88% per annum.56 Using this we estimated
projected benefit from the BPRE scheme for an average household in the treatment villages is
PKR 155,600 in terms of increased value of annual agri-livestock production, over the ten years
after completion of the BPRE scheme.57 This is 8.7 times the costs of the program, which
suggests an extremely high benefit-cost ratio and implied (social) rate of return to the program.
We also estimate the cost-benefit for Wheat, Cotton and Livestock trainings separately.
Table 22 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 respectively. Considering the benefits from wheat trainings
from the first year (2018) for average households in treatment villages, we obtain a total benefit

56

The decay rate is calculated by taking the percent decrease in value of annual output from agri-livestock
production from 2018 and 2019.
57
These are the nominal values as we assumed zero inflation rates
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of PKR 31,621, which is a 1.35 times return relative to the average cost per household of the
wheat trainings. The additional benefits from wheat trainings in the second year come to about
PKR 12,551.
Table 20 Cost-Benefit Breakdown for Wheat, Cotton, and Livestock
Training

Number of Trainees

Cost of Training
(PKR)

Wheat
Cotton
Livestock

10,509
8,992
12,175

213,385,286
194,067,599
160,657,271

Average Cost
per Household
(PKR)+
23,351
24,820
15,175

Projected 10
year Benefit
(PKR)++
52,427
44,643
49,567

Notes: +Average cost per household is calculated by dividing the cost of the training by the number of trainees for that
training and multiplying it by 1.15 (average number of members per household trained is 1.15).
++
Projected 10-year benefit 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 cost per household
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 (2019) are 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, respectively.58

58

The decay rates used to calculate the projected benefits are 60.3%, 77.1%, 58% for wheat, cotton and livestock
respectively.
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10. Conclusion: Lessons Learnt and Recommendations
Our findings show that large-scale agri-livestock trainings can indeed have substantial
impact and show extremely favourable benefit-cost ratios. This bodes well for scaling such
programs up to a national level. The gains in production observed could have a first-order
impact on an economy like Pakistan’s given the importance of agriculture and livestock. The
gains would not only alleviate food security concern, but the resulting reduction in imports
could bode well for the current account balance, as Pakistan’s cotton imports are on the rise.
However, 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
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 resulted in increased output. This
requires more exploration, especially if changed practices could further enhance productivity.
Second, our results show that linking agents across the agri-livestock value chain once
through meetings and melas does not seem to have additional impact over 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 linkage 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 one-year period. Intriguingly, this decline did not show up 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 the trainings 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
management activity that continues all year round. This suggests that for one to continue to
reap the benefits of the initial training, there needs to be a (low-cost) way of refresher trainings.
To make such trainings cost-effective, we may need to send regular reminders of training
course content regarding input usage and best farm practices to trainees through SMS or
recorded voice calls (see Cole and Fernando, 2012; Larochelle et al., 2017; Casaburi et al.,
2013).59 Additionally, we may also try setting up call centres to provide constant feedback and
tailored advice to farmers in accordance with their specific needs.
The broader message is that agri-livestock training—especially when provided at scale
and through providers who actually “practice what they preach”—can be a powerful way of
alleviating poverty, addressing food security and affecting the overall growth of an economy
like Pakistan.

59

Introduction of low-cost 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 information.
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Appendix A: Details on Training Courses

BASIC FARMER TRAINING

Table A.1 Details on Wheat Course
Wheat and General Agriculture Training
Wheat Module
Module Name
Description of the module/What will be taught in
module
1. Seed Selection and  How to assess seed quality by outward
Quality
characteristics?
 What seed varieties give better yields and should be
used?
 How often should the famers change seed varieties?
 Variety specific fertilizer requirement?
Variety specific disease susceptibility?
Preparation  How to level land by traditional methods and/or by
2. Land
(Tillage,
Land
laser-leveling?
leveling)
Training on land preparation (tillage etc.)
3. Planting (timing, seed  What is appropriate time to sow seeds?
priming)
 Training on planting method for better results
 Seed Priming
Seed treatment
and  What varieties of fertilizer/pesticide should be
4. Fertilizer
Pesticide (quantity,
used?
type, frequency of  What quantity of fertilizer/pesticide should be
application)
applied?
At what intervals should the fertilizer/pesticide should
be applied?
5. Water Management  What quantity of water is to be given to the crop at
(timing,
quantity,
different stages of crop growth?
frequency)
Training on water conservation methods.
6. Post-Harvest
 How to reduce crop wastage at the time of harvest?
(thrashing, storage, After crop is harvested, how to store/transport the crop
transportation)
to reduce/minimize crop loss?
General Agriculture
Management  How to assess the soil quality by looking visible
1. Soil
(Soil testing, manure,
characteristics?
compost, fallow)
 How can one have the soil tested in a laboratory?
 Depending on the soil quality, when and how much
manure/fertilizer/compost should normally be
added.
 How often should the land be kept fallow and at
what intervals?
How to make and apply composts and manures?
2. Record keeping
 Keeping paper-based records of costs of inputs
(seeds, fertilizer etc.), labor (farm wages) and
overheads (electricity, fuel, and other costs)
 Keeping paper-based records of revenues (from
sales of the produce)
Calculating profit or loss for each season

Duration
2 days , 50% theory
and 50% practical

2 days , 30% theory
and 70% practical
3 days , 30% theory
and 70% practical

10 days ,
theory and
practical

30%
70%

10 days , 30%
theory and 70%
practical
5 days , 30% theory
and 70% practical

3 days , 50% theory
and 50% practical

1 days , 50% theory
and 50% practical
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3. Market (sale
negotiation)

price

4. Farm Management

5. Machinery
Maintenance
urgent repairs

6. Fodder Module

and



How to know the prevailing market/mandi rates for
the produce?
How to bargain with customers/middlemen for better
rates?
 How many farm labor one should employ given a
piece of land?
Sources of formal loans/credit that farmers can use?
 Farm machinery used at small to medium farm in
cotton-wheat system
 Routine maintenance of farm machinery
 Urgent on farm repairs of machinery
When to seek ‘Workshop’ help for repair
 Seed Selection and Quality
 Land Preparation (Tillage, Land leveling)
 Planting (timing, seed priming)
 Fertilizer and Pesticide (quantity, type, frequency of
application)
 Water Management (timing, quantity, frequency)
 Post-Harvest (thrashing, storage, transportation)
 Personal Protection & Safety

2 days , 60% theory
and 40% practical

1 days ,
theory

100%

3 days: 30% theory
and 70% practical

10 days
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Table A.2 Details on Cotton Course

Cotton and General Agriculture Training
Cotton Module
Module Name

1. Seed Selection and
Quality

2. Land

3.

Preparation
(Tillage,
Land
leveling)
Planting (timing, seed
priming)

4. Fertilizer

and
Pesticide (quantity,
type, frequency of
application)

5. Water

Management
(timing,
quantity,
frequency)

6. Post-Harvest
(thrashing, storage,
transportation)
General Agriculture
Soil
Management
(Soil testing, manure,
compost, fallow)

BASIC FARMER TRAINING

1.

Record keeping

2.

3.

Market (sale
negotiation)

price

Description of the module/What will be taught in
module
 How to assess seed quality by outward
characteristics?
 What seed varieties give better yields and should be
used?
 How often should the famers change seed varieties?
 Variety specific fertilizer requirement?
Variety specific disease susceptibility?
 How to level land by traditional methods and/or by
laser-leveling?
Training on land preparation (tillage etc.)
 What is appropriate time to sow seeds?
 Training on planting methods for better results?
Seed treatment
 What varieties of fertilizer/pesticide should be
used?
 What quantity of fertilizer/pesticide should be
applied?
At what intervals should the fertilizer/pesticide should
be applied?
 What quantity of water is to be given to the crop at
different stages of crop growth?
 Training on water conservation methods.
Water channel management
 How to reduce crop wastage at the time of harvest?
After crop is harvested, how to store/transport the crop
to reduce/minimize crop loss?

Duration



3 days , 50%
theory and 50%
practical

How to assess the soil quality by looking visible
characteristics?
 How can one have the soil tested in a laboratory?
 Depending on the soil quality, when and how much
manure/fertilizer/compost should normally be
added.
 How often should the land be kept fallow and at
what intervals?
How to make and apply composts and manures?
 Keeping paper-based records of costs of inputs
(seeds, fertilizer etc.), labor (farm wages) and
overheads (electricity, fuel, and other costs)
 Keeping paper-based records of revenues (from
sales of the produce)
Calculating profit or loss for each season
 How to know the prevailing market/mandi rates for
the produce?

3 days , 70%
theory and 30%
practical

3 days ,
theory and
practical
3 days ,
theory and
practical

30%
70%
30%
70%

2 days , 30%
theory and 70%
practical

15 days , 30%
theory and 70%
practical
5 days , 30%
theory and 70%
practical

1 days , 50%
theory and 50%
practical

2 days , 60%
theory and 40%
practical
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Farm Management

4.

5.

Machinery
Maintenance
urgent repairs

6. Fodder Module

and

How to bargain with customers/middlemen for better
rates?
 How many farm labor one should employ given a
piece of land?
Sources of formal loans/credit that farmers can use?
 Farm machinery used at small to medium farm in
cotton-wheat system
 Routine maintenance of farm machinery
 Urgent on farm repairs of machinery
When to seek ‘Workshop’ help for repair
 Seed Selection and Quality
 Land Preparation (Tillage, Land leveling)
 Planting (timing, seed priming)
 Fertilizer and Pesticide (quantity, type, frequency of
application)
 Water Management (timing, quantity, frequency)
 Post-Harvest (thrashing, storage, transportation)
 Personal Protection & Safety

1 days , 100%
theory
3
days:
30%
theory and 70%
practical

10 days
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Table A.3 Details on Livestock Course
Basic Livestock Training (14 days)
Modules
Details
Immunity and vaccination
Deworming
Mastitis Control
Animal Health

Feed and Nutrition

Fodder Preservation

Milking Protocols and
Handling

Breed Selection and
Improvement

Ticks Management
Hygiene and Bio Security
Protocols to follow for vaccination etc.
Major diseases
Outbreak management
Stress Management
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
Fodder preservation techniques & importance.

Duration

2 days , 60 percent time on
theory and 40 percent
practical

3 days , 70 percent time on
theory and 30 percent
practical

Different machinery available.

2 day 40 percent theory and
60 % practical

Milk let down procedures.
Hormones involved.
Milk let down stimuli.
Importance of regular interval.
Consequences of irregular intervals.

2 day 60 percent theory and
40 % practical

Benefits of regular intervals and how it is achieved.
Hand Milking procedures: pre-dipping, post-dipping etc.
CIP protocols, Colostrum management etc.
Different Breeds of Cows & Buffalo.
Exotic breeds.
Characteristics of breeds.
Linear scoring.
Introduction to AI.
Getting cows pregnant ASAP after parturition.

3 days , 50 percent time on
theory and 50 percent
practical

Nine/zero model.
Anatomy of reproductive organs
Livestock farm economics.
Methods of record keeping of animal herd.
Farm Management

Farm input Vs. Farm Out Put.

2 day 70 percent theory and
30 percent practical

How to maximize profit.
Cost/benefit analysis
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Table A.4 BPRE trainings rollout timeline
Training
Wheat
Cotton
Kitchen Gardening
Basic Livestock

Timeline
December 2016 – April 2017
May 2017 – November 2017
September 2017 – January 2018
October 2017 – March 2018

Specialised Agricultural
Farm Machinery Mechanic

September 2017 – March 2018

Electrician

September 2017 – April 2018

Specialised Livestock
Village Milk Collector

April 2017 – July 2018

Animal Health Worker

April 2017 – July 2018

Artificial Insemination Technician

August 2017 – August 2018

Farm Supervisor

July 2017 – March 2018

Village melas (linkage component)

April – 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, regardless of whether 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 agricultural 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 benefit the village economy)
Out-of-village: Individuals / households that are not resident in the village where the
training is being conducted
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Basic Livestock Course

BPRE
eligible

Number of Households

1,178

Number of Households

968

Number of Households

571

BPRE
ineligible
Phase 1
312
Phase 2
255
Phase 3
146

Non –
BPRE (invillage)

Total
invillage

Outofvillage

Total

2,215

3,703

490

4,193

1,801

3,024

144

3,168

1,227

1,944

140

2,084
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Appendix C: Balance Checks

Household head is literate
Family size
Age of household head

HH Controls

Agriculture asset index
(PCA)
Non-business asset index
(PCA)
Own or have access to a
tubewell (0/1)
Land suffers waterlogging
(y=1 n=2)

Land
Features

Land suffers salinity (y=1
n=2)
Grew crops one year prior to
2016 survey (0/1)
Grew wheat one year prior
to 2016 survey (0/1)

Agricultural
Production

Grew cotton one year prior
to 2016 survey (0/1)
Last year's wheat output
(maund)
Last year's cotton output
(maund)
Years of experience with
growing wheat

Agri
Knowledge
and Practice

Years of experience with
growing cotton
Additive agricultural
knowledge index

T (1 & 2)

T1

T2

C

0.976
(0.006)
6.134
(0.064)
46.964
(0.432)

0.982
(0.006)
6.073
(0.096)
46.870
(0.597)

0.970
(0.009)
6.196
(0.085)
47.059
(0.634)

0.974
(0.006)
6.047
(0.091)
47.385
(0.529)

-0.055

-0.066

-0.044

0.114

(0.034)

(0.044)

(0.054)

(0.062)

0.015

-0.055

0.086

-0.032

(0.110)

(0.145)

(0.169)

(0.166)

1.912

1.868

1.960

1.863

(0.037)

(0.038)

(0.063)

(0.045)

1.782

1.831

1.728

1.781

(0.034)

(0.042)

(0.050)

(0.043)

1.806

1.844

1.765

1.825

(0.029)

(0.037)

(0.043)

(0.031)

0.345

0.352

0.338

0.425

(0.021)

(0.031)

(0.029)

(0.018)

0.280

0.284

0.275

0.342

(0.021)

(0.029)

(0.031)

(0.019)

0.192

0.202

0.181

0.226

(0.018)

(0.026)

(0.026)

(0.029)

37.208

35.360

39.081

51.574

(3.788)

(4.662)

(6.061)

(6.646)

12.542

12.690

12.391

17.039

(1.597)

(2.121)

(2.427)

(3.852)

17.474

16.993

17.978

16.958

(0.723)

(1.026)

(1.002)

(0.755)

18.039

17.527

18.618

17.640

(0.705)

(1.025)

(0.929)

(0.824)

0.519

0.518

0.520

0.516

(0.007)

(0.008)

(0.012)

(0.010)

P-value
T vs C
0.788

P-value
T1 vs T2
0.199

0.181

0.305

0.493

0.855

0.003

0.708

0.621

0.388

0.289

0.084

0.963

0.065

0.596

0.104

0.001

0.780

0.010

0.902

0.201

0.277

0.019

0.444

0.188

0.797

0.437

0.485

0.480

0.650

0.848

0.922
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Additive agricultural
practice index
Produced milk one year prior
to 2016 survey (0/1)

Livestock
Production

Daily milk output per cow
(liter)
Daily milk output per
buffalo (liter)
Total number of adult
animals owned

Livestock
Knowledge

Grew fodder one year prior
to 2016 survey (0/1)
Livestock knowledge index
Livestock practice index

0.255

0.249

0.262

0.260

(0.011)

(0.013)

(0.018)

(0.017)

0.421

0.423

0.419

0.485

(0.017)

(0.023)

(0.025)

(0.023)

3.943

3.895

3.992

4.130

(0.080)

(0.124)

(0.104)

(0.155)

5.173

5.126

5.223

5.150

(0.134)

(0.218)

(0.152)

(0.206)

0.922

0.943

0.900

1.122

(0.058)

(0.074)

(0.089)

(0.089)

0.261

0.274

0.247

0.313

(0.018)
0.498
(0.007)
0.246
(0.006)

(0.026)
0.505
(0.010)
0.248
(0.008)

(0.024)
0.492
(0.011)
0.245
(0.009)

(0.017)
0.477
(0.008)
0.255
(0.009)

0.599

0.592

0.021

0.971

0.207

0.511

0.576

0.817

0.024

0.625

0.027

0.369

0.017

0.113

0.328

0.660
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Appendix D: List of Covariates
Table C.1 List of covariates used

Covariates used in Regressions

Wheat Controls

Cotton Controls

Livestock 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
Land cultivated for agriculture
Non cultivated land owned by household
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
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

76

2. Cotton

77

3. Milk
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Appendix F: Analysis on Specialised Service Providers
1. Availability

Treated
Eligible
Ineligible
Obs.

Agriculture Related
Service Providers
(1)
(2)
ITT
ITT
0.0506
(0.0534)
0.0251
(0.0549)
0.0789
(0.0565)
10,997
10,997

Availability
Livestock Related
Service Providers
(1)
(2)
ITT
ITT
0.0301
(0.0451)
0.0129
(0.0436)
0.0597
(0.0581)
10,997
10,997

Combined
(1)
ITT
0.0331
(0.0422)

(2)
ITT

0.0215
(0.0431)
0.0632
(0.0514)
10,997

10,997

2. Accessibility

Treated
Eligible
Ineligible
Obs.

Agriculture Related
Service Providers
(1)
(2)
ITT
ITT
0.0486
(0.0498)
0.0167
(0.0527)
0.089*
(0.0535)
10,997
10,997

Accessibility
Livestock Related
Service Providers
(1)
(2)
ITT
ITT
0.0269
(0.0456)
-0.0002
(0.0456)
0.0748
(0.0561)
10,997
10,997

Combined
(1)
ITT
0.0288
(0.04)

(2)
ITT

0.0142
(0.0409)
0.0723
(0.0476)
10,997

10,997

3. Quality

Treated
Eligible
Ineligible
Obs.

Agriculture Related
Service Providers
(1)
(2)
ITT
ITT
-0.1167
(0.0739)
-0.1319
(0.0772)
-0.0707
(0.0776)
9,011
9,011

Quality
Livestock Related
Service Providers
(1)
(2)
ITT
ITT
-0.063
(0.0622)
-0.0814
(0.0595)
-0.0313
(0.0758)
10,229
10,229

Combined
(1)
ITT
-0.0798
(0.0615)

10,688

(2)
ITT

-0.0885
(0.0616)
-0.0724
(0.0692)
10,688
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Appendix G: Comparison between T1 and T2 Villages
1. Wheat 2019
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2. Cotton 2019
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3. Milk 2019
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4. Knowledge 2019 – Producers only
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5. Knowledge 2019 – General
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6. Practice 2019
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Appendix H: CERP’s Terms of Reference with PSDF
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