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Abstract

We randomly selected 150 of 300 rural Nepali women nominated by their local goat
cooperative to be trained as a community animal health workers (CAHW). This government-
sanctioned training is the only way to become a CAHW, thus the intervention amounts to
a new technical career opportunity. Half of the selected candidates were randomly assigned
to a traditional training course requiring 35 consecutive days away from home and half were
assigned to a distance learning course requiring two shorter stays plus a tablet-based cur-
riculum to be completed at home. We seek to answer the following three research questions:
What is the impact of becoming a CAHW on candidate welfare (income, savings and em-
powerment), gender attitudes and aspirations? What is the impact becoming a CAHW on
gender attitudes and aspirations of other household members? Is distance learning a viable
method for training female CAHWs?



1 Introduction

Women in developing countries typically have limited income generating opportunities, par-
ticularly in rural areas. Low levels of education, lack of capital, burdensome family respon-
sibilities that limit mobility, and cultural norms all can prevent women from participating
in labor markets or becoming successful entrepreneurs (Jayachandran| [2020; Bandiera et al.|
2017; Duflo, [2012).

One common intervention to help women become successful entrepreneurs is business
training (Lafortune, Riutort, and Tessadal, |2018; (Giné and Mansuri, [2020; [Field, Jayachan-
dran, and Pande] 2010} [Field et al., [2016; [Brooks, Donovan, and Johnson, |2018)). Rather
than general business training or soft skills development, the training provided here targets
a specific and highly technical skill set (given the local context). The training leads to gov-
ernment certification as a community animal health worker (CAHW), and opens the door
to an entrepreneurial activity that is otherwise unavailable. The training is also relatively
intense, traditionally requiring 35 consecutive days away from home at a training center.
This makes it potentially very difficult for women to participate given their responsibilities
at home, particularly women with small children (Cho et al., |2013]), or due to family concerns

about women’s safety or behavior away from home Dean and Jayachandran (2019).

We randomly assign women from a pool of candidates to receive CAHW training. The
type of training is also randomized, so that half of selected trainees undergo a traditional
training (TT) course and half undergo a novel distance learning (DL) course with a tablet-
based curriculum that requires less time away from home. We have three main research

questions:

1. What is the impact of CAHW training on candidate welfare, gender attitudes and

aspirations?

2. What is the impact of CAHW training on gender attitudes and aspirations of other

household members?

3. Is distance learning a viable method for training female CAHWs?

To answer the first question, we will test the impacts of being offered any kind of training
on outcomes including income (total household income, women’s earned income, women’s
earned non-farm enterprise income, total income that the woman has sole control over,
and total income that a woman has joint control over), savings (household and personal),
empowerment (income control, mobility, intimate partner violence, and leadership), gender

attitudes, and aspirations (for the both the candidate herself, and for her children).



To answer the second research question, we will collect data attitudes and aspirations
data from a male and female relative, as well as from the candidate. In most cases, women
are married. In these cases we will interview the woman’s husband and mother-in-law. If a
woman is unmarried, our first choice of male relative to interview will be the woman’s father,
followed by the oldest male in the household if neither of our first options is available. For
females, if the woman is unmarried we will interview her mother. If our first choice of
female relative to interview is unavailable, then we will interview the oldest female in the
household. We will attempt to interview male and female relatives even if they are not

household members as long as they reside in the same village as the sample household.

To answer our third research question, we will compare the traditional CAHW training
system to the distance learning system using several approaches. First, we will consider
impacts on livestock knowledge and management indicators observed for all households in our
sample, and compare the impact of being offered each training system relative to not being
offered any training. Second, we will compare average outcomes for each training system
using indicators that are relevant only for CAHWs including CAHW training enrollment
and completion, training performance, and a host of other CAHW job performance metrics.
Lastly, we will test for differential treatment impacts for outcomes related to the first two
research questions described above. We consider this last line of research exploratory because
we are underpowered to do so, and also expect no difference conditional on completing

training.

This pre-analysis plan was written after the completion of both courses, and we know
the enrollment and completion rates and report them in this document. We believed it was
critical to follow recruitment and course completion as it happened to see (a) if additional
recruitment measures were necessary (they were not), and (b) if it made sense to collect
data on outcomes that would not stand to change if course completion rates were low (they
were not). This pre-analysis plan was also written after a two focus group discussions with
training cohort in the middle of their training, two focus group discussions with cohorts at
the end of their training, and one focus group discussion with a collection of CAHWSs from
different cohorts approximately six months after training to gauge satisfaction, or identify
problems, with the courses and learn what kind of CAHW activities trainees were engaged
in. These focus groups helped inform the design of the endline survey. This pre-analysis plan
was written before any quantitative endline data beyond course enrollment and completion

were available for analysis.



2 Intervention

The intervention is a training program for women to become CAHWSs.The training comes in
two forms: traditional training (TT) and distance learning (DL). The curriculum for both
trainings was developed by our implementing partner, Heifer International-Nepal (HIN),
in collaboration with the Government of Nepall] Both training systems the government-

approved CAHW curriculum.

TT requires that trainees leave their village and stay at one of three training centers
with other trainees for 35 consecutive days to receive classroom instruction, conduct practical
exercises, and sit for final examinations. DL requires that trainees leave their village and
stay at a training center with other trainees for a five-day orientation where they meet their
instructors, learn how to use the tablets, and are told how they will be monitored by training
center personnel. Trainees then return to their villages where they have 30 days to complete
the digitized version of the CAHW curriculum. Originally the amount of time spent at home
was to be 20 days, but the training centers and HIN agreed to add a ten day grace period
after some initial technical difficulties with the tablets. After spending 30 days at home,
trainees return to the training center for ten consecutive days to conduct practical exercises
and sit for final examinations. At the conclusion of the DL or TT course, a trainee who
passes her final examinations can register with the government as an official CAHW. There

is no difference in the level or type of qualification received based on training type.

The intervention began April 28, 2019 and ended June 25, 2019. Within this timeframe,
exact training dates varied based on training center and instructor availability. Five sets of
18-23 students were trained, with all but one training center hosting a single TT group and
a single DL group. One training center only hosted a single DL group because of a lack of
demand for TT, and the few students closest to that training center who enrolled in TT

were assigned to another center.

3 Experimental design and data collection

3.1 Sample and baseline data collection

As part of its programming in Nepal, HIN works with approximately 120 producer coopera-
tives, 105 of which participated in this study, and were asked how many additional CAHWs

they would like trained to operate in their area. In each of these cooperatives, leadership

nitially the government agency involved was the Nepal Ministry of Livestock Development. After a
government reorganization, it was the Ministry of Agriculture



was asked to nominate women who met the following criteria to potentially be trained as a

CAHW.

1. Completion of 8" grade (imposed by the Government of Nepal)
2. Between 20-35 years old (to have a potentially long career as a CAHW ahead of them)

3. Married (because a woman who marries will typically move to her husband’s village)

The second and third criteria were not always followed by the cooperatives, but women
selected outside of those criteria remained in the study. All women on the lists initially
provided by the cooperatives were included in the baseline survey, which took place from
September 5 to October 8, 2018, and included 420 observations. In the baseline survey we
asked candidates about their interest in both DL and TT courses. The 43 candidates with
no interest at all were dropped from the sample at this point, reducing the sample to 377
candidates. We then needed to refine the sample so that the number of candidates from
each cooperative was twice the number of CAHWSs requested by the cooperative (usually
one but sometimes two or three). We did this to make sure the ratio of treatment to control
candidates in a cooperative was uncorrelated with the number of candidates given by that
cooperative, as a longer list would likely have candidates of lower average potential quality

which would cause bias.

In some cases cooperatives had too few candidates. We asked these cooperatives to
add to their list so that there were twice as many as CAHWSs requested. 46 additional
candidates were added in this way and surveyed from January 5 to February 12, 2019. In
other cases cooperatives nominated too many women. For these cooperatives we limited the
number of candidates in a way that would preserve those most likely to enroll based on their
stated interest. After adding and trimming candidates in this way we were left with 300
candidates across the 104 cooperatives, with 52 cooperatives assigned to T'T and 52 to DL.
One cooperative was dropped because all of its candidates were not interested in becoming

CAHWs.

3.2 Treatment assignment

Treatment was assigned using a two-stage randomization over the 104 cooperatives and 300
candidates described above. First, we randomly assigned each cooperative to DL (52 co-
operatives) or TT (52 cooperatives). Cooperatives were stratified using bins determined by
cooperative-level variables (geographic zone, median household income, and median depen-

dency ratio). Second, we randomly assigned which candidates within a cooperative would
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to receive training of the type assigned to their cooperative, stratifying by cooperative and
individual income. The remaining candidates in each cooperative would serve as controls.

Our experimental design consists of four different types of individuals:

1. TT trainees (n = 73)
2. TT controls (n = 73)
3. DL trainees (n = 77)

4. DL controls (n = 77)

Tables 4| and [5| provide balance tables for the main two comparisons of interest, all
treatment vs. all control (columns 1-4 of table [4)) and TT treatment vs. DL treatment
(columns 5-8 of table [d]), and also DL treatment vs. DL control (columns 1-4 of table [f)),
and TT treatment vs. TT control (columns 5-8 of table [f]). The sample is well balanced.

3.3 CAHW recruitment and course completion

Table [1] illustrates treatment assignment (recruited) and completion rates. Of the 77 can-
didates recruited to participate in DL training, just over half completed the training (40
candidates, or 52%). Of the 73 candidates recruited to participate in the TT training, just
under one third (21 candidates, or 29%) completed the training. In addition, we observe
some non-compliance by control individuals. Two candidates in the control group from DL
cooperatives managed to sign up for and complete DL training. Four candidates from TT
cooperatives managed to sign up for and complete TT training. Assignment to training
increased the probability of becoming a CAHW from 0.04 to 0.407, an increase of about
37 percentage points (p < 0.001 with robust standard errors). Among women assigned to
training, assignment to DL rather than TT increased the probability of completing training
by 23 percentage points (p < 0.005 with standard errors clustered by cooperative), with 29%

of women assigned to T'T completing training versus 52% of women assigned to DL.

Table 1: Recruitment and completion by training format

Treatment Group Control Group
Nominated Recruited Completed Nominated Recruited Completed
Distance Learning (DL) 77 77 40 77 0 2
Traditional Training (TT) 73 73 21 73 0 4
Total 150 150 61 150 0 6




3.4 Endline data collection

Two endline data collection efforts are planned. At each endline survey we intend to interview
three respondents: the female candidate, a male relative, and a female relative, as described
above. Our first endline survey was originally planned for March 2020 and our second endline
survey was originally planned for September 2020. Due to the COVID pandemic the March
2020 data collection effort was moved to September 2020 and will be conducted over the
phone in several stages, with different modules for different respondent types, as described
in Table 2 The survey modules for candidates will be administered over the course of two
calls, and the survey module for trained CAHWSs will be administered during a third call.
Male and female relatives will complete their survey modules over a single separate call. We
expect that even with a phone survey attrition will be low because all study participants are
cooperative members that work with HIN. Even if a respondent changes her phone number,
or the number otherwise does not work, we will be able to contact her by phone through
the cooperative. Nevertheless, we will test for systematic attrition and estimate Lee (2009)

bounds if we find it is present.

Table 2: Survey modules by respondent type

Income and Women'’s Livestock mgmt Gender attitudes Household CAHW activities

savings empowerment  and knowledge  and aspirations chores and performance
Candidate CAHW X X X X X
Male relative X X
Female relative X X
Trained CAHW only X

A final endline survey (originally planned for September 2020) is tentatively rescheduled
for early to mid 2021, and will be conducted in-person if local regulations and ethical concerns

allow.

4 QOutcomes

As described above, our research is focused on three research questions, and each research
question has an associated set out of outcomes. Our primary outcomes are those that are
related to research question #1 (i.e. impact of CAHW training on candidate welfare, gender

attitude and aspirations). All other outcomes are considered secondary.

Each set of outcomes consist of one or more indicators. In some cases, we will aggregate

indicators into inverse-covariance weighted standardized indices to reduce the dimensionality



of analysis (Anderson, |2008), while still reporting effects on individual indicators to identify
where the intervention seems to have its largest effects. Primary indices for each outcome
grouping are in bold. For income and savings outcomes we do not aggregate using an index
for three reasons. First, we do not want to combine income or savings for the household with
income or savings for the candidate herself. Second, we want to leave monetary outcomes in
the money metric. Third, we want to avoid double counting money. In the lists to follow,

survey questions from which specific indicators will be derived will be listed in brackets.

4.1 Candidate welfare, attitudes, and aspirations (primary out-

comes)

We will estimate treatment effects of being offered any CAHW training relative to a control
group that received no offer (equation |3[in Section . As a secondary analysis, we will also
compare the DL and TT treatment groups to each other to test for differences in impacts
based on training type (equation [6]in Section [5.1)).

4.1.1 Income

1. Total household annual income [HHR12, HHR14, HHR16, LST4, LST6, CRP5, NAB4,
O12]

2. Woman'’s total annual earned income (including agriculture and CAHW work) [HHR12,
HHR14, HHR16, LST2a, LST2b, LST3a, LST3b, LST4, LST6, CRP3a, CRP3b, CRP4a,
CRP4b, CRP5, NAB2a, NAB2b, NAB3a, NAB3b, NAB4, 012, OI3J]

3. Woman’s annual non-farm enterprise income (including CAHW work) [NAB2a, NAB2b,
NAB3a, NAB3b, NAB4]

4. Woman’s annual solely controlled income [HHR13, HHR16, HHR19, LST4, LST5,
LST6, LST7, CRP5, CRP10,NAB4, NAB7, OI2, OIB]EI

5. Woman’s annual jointly controlled income [HHR13, HHR16, HHR19, LST4, LST5,
LST6, LST7, CRP5, CRP10,NAB4, NAB7, OI2, OI3]

2For salary and day labor, income is attributed to the laborer. For non-farm enterprise income, crop
income (by crop), and livestock income (by animal type) will be attributed to either (a) the primary laborer,
(b) equally among all laborers, (c) the primary manager, or (d) equally among all managers depending on
which criteria generates the most in who the income should be attributed to.

3For each income source, the survey asks who decides to spend the income. If the respondent alone
decides, it will be counted as solely controlled. If the respondent and anyone else in the household decides,
it will be counted as jointly controlled income.



4.1.2 Saving

1. Personal savings deposits in past month [SAV3]
2. Household savings deposits in past month [SAV1]
3. Household total savings [SAV2]

4. Personal total savings [SAV4]

4.1.3 Empowerment

1. Woman has control over some non-zero amount of income [HHR13, HHR16, HHR19,
LST4, LST5, LST6, LST7, CRP5, CRP10,NAB4, NAB7, OI2, OI3]

2. Mobility
(a) Number of visits to urban centers, markets, family and friends, public gatherings
or meetings [EMP1]
(b) Number of these places she can go to without permission [EMP2]
(c) Degree of accompaniment required to visit these places [EMP3|

(d) Mobility index (ICW index of a-c above with c entering negatively ]
3. Community /group leadership

(a) Hold a leadership position in any groups or in the community? [GM3]
(b) Are you comfortable speaking in front of a group of 10 or more people? [GM4]

(¢) Number of women in the community who would ask respondent for advice?

[ASPS4]
(d) Number of men in the community who would ask respondent for advice? [ASPS5]
(e) Leadership index (ICW index of a-d above)

4. Household chore sharing

(a) Candidate’s chore participation [CH1]
(b) Male relative’s chore participation [CH1]

(c) Female relative’s chore participation [CH1]

4In the baseline survey, we only asked a version of (a) which is a categorical variable. To create mobility
index at baseline, we gave higher score for higher frequency of visitation to different places and summed it
up.



(d) Chore sharing index (ICW of a-c above with a entering negatively)

5. Empowerment index (ICW index of 1, 2d, 3d, and 4 above)

4.1.4 Gender attitudes

1. Working outside home index [GA1.1-1.5]

2. Female mobility index [GA2.1-2.5]

3. Decision-making power index [GA3.1-3.5]

4. Chore-sharing index [GA4.1-4.4]

5. Son preference index [GA5.1-5.5]

6. Intimate partner violence acceptance index [GA6.1-6.5]
7. Acceptance of female CAHW [GA7.1-7.5]

8. Candidate gender attitudes index (ICW index of 1-8 above with 5 and 6

entering negatively)

4.1.5 Aspirations

1. Self

(a) Income aspirations [ASPS2]
(b) Status aspirations [ASPS3]

2. Boy child aspirations (analysis done at child level)

(
(

a) What grade do you hope for your son to complete? [ASP10]

b) At what age do you hope for your son to marry? [ASP11]

(
(d

)
)
c¢) Desired son’s occupation is tier 1 or 2 [ASP12]
) Desired son’s occupation is tier 1 [ASP12]

)

(e) Son aspiration index (ICW of a-d above)
3. Girl child aspirations (analysis done at child level)

(a) What grade do you hope for your daughter to complete? [ASP10]
(b) At what age do you hope for your daughter to marry? [ASP11]
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c¢) Desired daughter’s occupation is tier 1 or 2 [ASP12]

(
(d) Desired daughter’s occupation is tier 1 [ASP12]

e) Daughter aspirations index (ICW of a-d above)

)
)
(e)
(f)

f) Candidate aspirations index (1a, 1b, 2e, 3e)

4.2 Male and female relatives’ attitudes and aspirations (secondary

outcomes)

We will estimate treatment effects of being offered any CAHW training relative to a control
group that received no offer (equation [3| in Section . We will also compare the two
treatment groups to each other to test for differences in impacts based on training type
(equation [6] in Section [5.1)).

4.2.1 Male relative gender attitudes

1. Working outside home index [GA1.1-1.5]

2. Female mobility index [GA2.1-2.5]

3. Decision-making power index [GA3.1-3.5]

4. Chore-sharing index [GA4.1-4.4]

5. Son preference index [GA5.1-5.5]

6. Intimate partner violence acceptance index [GA6.1-6.5]
7. Acceptance of female CAHW [GA7.1-7.5]

8. Male relative gender attitudes index (ICW index of 1-7 above with 5 and

6 entering negatively)

4.2.2 Female relative gender attitudes
1. Working outside home index [GA1.1-1.5]
2. Female mobility index [GA2.1-2.5]
3. Decision-making power index [GA3.1-3.5]
4. Chore-sharing index [GA4.1-4.4]
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5. Son preference index [GA5.1-5.5]

6. Intimate partner violence acceptance index [GA6.1-6.5]

7. Acceptance of female CAHW [GA7.1-7.5]

8. Female relative gender attitudes index ( ICW index of 1-7 above with 5 and

6 entering negatively)

4.2.3 Male relative’s aspirations

1. Aspirations for candidate

(a) Income aspirations [ASPO2]
(b) Status aspirations [ASPO3]

2. Boy child aspirations (analysis done at child level)

(a) What grade do you hope for boy to complete? [ASP10]
(b) At what age do you hope for boy to marry? [ASP11]

)
)
(¢) Desired boy’s occupation is tier 1 or 2 [ASP11]
(d) Desired boy’s occupation is tier 1 [ASP11]

)

(e) Boy aspiration index (ICW of a-d above)

3. Girl child aspirations (analysis done at child level)

(
(

a) What grade do you hope for girl to complete? [ASP10]
b) At what age do you hope for girl to marry? [ASP11]

)
)
(c) Desired girl’s occupation is tier 1 or 2 [ASP11]
(d) Desired girl’s occupation is tier 1 [ASP11]

)

(e) Girl aspiration index (ICW of a-d above)

4. Male relative aspirations index (ICW of 1a, 1b, 2e, and 3e)

4.2.4 Female relative’s aspirations

1. Aspirations for candidate

(a) Income aspirations [ASPO2]
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(b) Status aspirations [ASPO3]

2. Boy child aspirations (analysis done at child level)

(
(

a) What grade do you hope for boy to complete? [ASP10]
b) At what age do you hope for boy to marry? [ASP11]

)
)
(c) Desired boy’s occupation is tier 1 or 2 [ASP11]
(d) Desired boy’s occupation is tier 1 [ASP11]

)

(e) Boy aspiration index (ICW of a-d above)
3. Girl child aspirations (analysis done at child level)

(a) What grade do you hope for girl to complete? [ASP10]
(b) At what age do you hope for girl to marry? [ASP11]

)
)
(c) Desired girl’s occupation is tier 1 or 2 [ASP11]
(d) Desired girl’s occupation is tier 1 [ASP11]

)

(e) Girl aspiration index (ICW of a-d above)

4. Female relative aspirations index (ICW of 1a, 1b, 2e, and 3e)

4.3 CAHW job performance (secondary outcomes)

For the outcomes listed in sections [4.3.144.3.6] we will first assess the impact of being a
CAHW on basic livestock knowledgeability and management practices. To do this, we
will estimate treatment effects of being offered any CAHW training relative to a control
group that received no offer (equation [3| in Section . We will also compare the two
treatment groups to each other to test for differences in impacts based on assigned training
type (equation |§| in Section . Note that we have already described how we will estimate

the impact of being assigned DL rather than T'T on training completion above.

For the outcomes listed in sections [4.3.3}}4.3.6] data only exist for candidates who were
invited to and completed their CAHW training. For these outcomes, we will estimate the
average treatment effect of completing one’s assigned CAHW training rather than the al-
ternative form of training, but only for the subpopulation of individuals who completed
CAHW training. We refer to this effect as the average treatment effect on the treated of
assigned training (ATTAT). We will estimate the ATTATSs using econometric methods for

observational (i.e., non-randomized) studies as described in section [f|
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If DL is to serve as a feasible replacement or complement to TT, the former must
produce CAHW s of quality comparable to the latter. The estimated ATTATSs will shed light
on the extent to which the relative impacts of the two training systems are explained by

differences in the systems themselves rather than self-selection of trainees.

To explore the role of self-selection, we will build predictive models of selection into
each training system, using the subsample of individuals assigned to CAHW training.

4.3.1 Basic livestock knowledgeability

1. Percent of correct answers on easy livestock medical questions [LK1-3]
2. Percent of correct answers on intermediate livestock medical questions [LK4-6]
3. Percent of correct answers on difficult livestock medical questions [LK7-9]

4. Overall knowledge score (percent correct answers on all questions) [LK1-9]

4.3.2 Livestock management (of household’s own animals)

1. Total number of easy animal health practices candidate performed (or helped perform)
on own household’s animals [LM2[]

2. Total number of hard animal health practices candidate performed (or helped perform)
on own household’s animals [LM2[f]

4.3.3 Recruitment and Completion of CAHW training

1. Enrolled in and completed CAHW training[|

2. Training center test score

4.3.4 Breadth and depth of service provision

1. Client base

(a) Number of different clients served since beginning as CAHW [CAHW11]
(b) Number of different clients served as CAHW in last month [CAHW12]

5“Easy” animal health practices are:
6«“Hard” animal practices are:
7As noted in section [2| we have already analyzed these data.
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(¢) Number of different wards you have done CAHW work in since beginning [CAHW13]

(d) Number of different wards you have done CAHW work in in the last month
[CAHW14]

2. Services provided as a CAHW (not on own household’s livestock)

(a) Count of distinct easy CAHW services performed at least once in past year
[CAHW 18]

(b) Count of distinct hard CAHW services performed at least once in past year
[CAHW1S]

4.3.5 Independence and competence

1. Success rates

(a) Percent of easy services successfully provided [CAHW19]
(b) Percent of hard services successfully provided [CAHW19]

2. Frequency of needing assistance or consultation

(a) Percent of times did not need to consult with another professional when providing
easy services [CAHW20]

(b) Percent of times did not need to consult with another professional when providing
hard services [CAHW20]

4.3.6 CAHW income and investment

1. CAHW gross income [NAB4]

2. CAHW operating costs [NAB6a-6¢c OR CAHW14-16]
3. CAHW net income | NAB4, CAHW14-16]

4. How was CAHW seed money used [CAHW10)]

5. Investment in CAHW business [CAHW14-16]
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5 Analysis

5.1 Effects of being trained as a CAHW (relative to control)

We will estimate both local average treatment effects (LATE) and intent to treat (ITT) effects
of being a CAHW (or being invited to CAHW training) relative to not being a CAHW (or
not being invited to CAHW training) on the outcomes in [1.1]to[4.2] For these outcomes we
are primarily interested in the impacts of becoming a CAHW, by either training training

mechanism. In section we discuss when and how we compare between training types.

LATE estimates the impact of becoming a CAHW on candidates who only become a
CAHW when invited (compliers). In our case, there are a substantial number of candidates
who decline to become CAHWs when invited (52 of 73 invited to T'T and 37 of 77 invited
to DL), and very few candidates who managed to become CAHWSs despite not being invited
(4 of 73 not invited to TT and 2 of 77 not invited to DL). Thus, LATE will be a very close
approximation to the treatment effect on the treated (TOT), which answers the question
“What is the impact of becoming a CAHW on E[Y] among those who became CAHWSs?”
Thus, the LATE can be high for a program if it has a large impact on those that take

advantage of it, even if few do.

ITT estimates capture the impact of inviting a woman nominated as a viable candidate
by her cooperative to become a CAHW. Thus, it answers the question “how does being invited
to training impact a candidate’s E[Y], regardless of whether she enrolled in or completed
training, compared to a candidate who was not invited?” It captures both the recruitment
rate and the impact of being effectively recruited. Thus, the ITT will be low for a program

with low recruitment, even if it is very impactful on those who are recruited.

In this study we are primarily interested in the effect of becoming a CAHW rather than
the effect of being invited to become a CAHW. Thus, we will draw our main conclusions
from LATE results, looking at parameter estimates from both stages. We will also report
ITT results because it captures the overall effect of offering a program, and because IV can

be problematic with small samples whereas OLS is always consistent.

5.1.1 LATE

To estimate the impact of becoming a CAHW on compliers (LATE) on on outcome y;. we

will estimate the following:

Yie = Bo + 510m¢c + Boy. 4+ Sie + [X[0] + €ic (1)
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In equation (1} y?. is the de-meaned outcome at baseline, dummied out if missing, S;. is
a stratification bin dummyf} X is a vector of control variables selected using post-double-
sellection (PDS) LASSO (Belloni, Chernozhukov, and Hansen, 2014), and ¢;. is an idiosyn-

cratic error term.

To estimate C’IH\W}C we regress becoming a CAHW on being invited to attend either
training type:ﬂ

CAHW,;. =~y +nINV. + ’Y4y?0 + Sic + [Xi/c¢] + e (2)

In equation [2| INVj. is a variable for being invited to training and pu;. is an idiosyncratic

error term.

5.1.2 ITT

Although LATE is arguably the more policy-relevant estimate, instrumental variables esti-
mators may perform poorly in small samples. To estimate the impact of being invited to

any CAHW training (ITT effects) on outcome y;. we will estimate the following:

Yie = Bo + L1INVi. + 531%06 + Sic + [X.0) + €ic (3)

where INV,. is a dummy variable for being selected for training among the candidates in

the cooperative, irrespective of the type of training offered.

5.2 Effects of DL training (relative to TT)

For all outcomes we will estimate the LATE and ITT effects of the distinct training types.
For the outcomes in sections [4.1] and [£.2] we are most interested in the difference between
candidates who become CAHWSs (through either training type) and controls. However, we
also test for effects by training types in case there are large differences in their impacts
(e.g., one training type is totally ineffective whereas the other is not). For the outcomes
in section - we are primarily interested in differences between candidates who
become CAHWSs through the different training types, but also want to use the control group

as a benchmark. Thus, we will estimate LATE and I'TT effects on these outcomes as follows.

8The stratification bin is the cooperative where there are two candidates. Where there are four or six
candidates, the bins are pairs of candidates matched by candidate income at baseline.

9 Alternatively, we could use two instruments, one for being invited to attend TT and one for being invited
to attend DL, but this first stage regression has a lower F-statistic (45.0) than the regression using a single
instrument (71.6).
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5.2.1 LATE

To estimate the impact (LATE) of becoming a CAHW through a specific type of training

on outcome v;., and comparing between training types, we will estimate the following:

7T DL
Yie = Bo + BICAHW ;. + BCAHW . + Bays. + Sic + [X[.0] + ic (4)

where ijc for 7 =TT, DL is estimated as:

CAHW?(: =% + ’yl[N‘/zc X TTC + VQIN‘/w X DLC + ’)/4%06 + Sic + [Xz/c¢] + Hic (5)

In equation o, 77, and DL, are dummy variables for the cooperative being assigned to TT
or DL training. We will test the null hypothesis 7, = 72 to compare the impacts of being
offered TT versus being offered DL. Because training type is assigned at the cooperative

level, in this specification we will cluster standard errors at the cooperative level.

5.2.2 ITT

To estimate the impact of being invited to a specific type of CAHW training (ITT effects)

on outcome v;., and comparing between training types, we will estimate the following;:

Yic = BO + ﬁl[N‘/lC X TTC + ﬁZINV;c X DLC + 53%00 + Sic + [lece] + Eic (6)

We will test the null hypothesis 81 = (85 to compare the impacts of being offered TT versus
being offered DL. Because training type is assigned at the cooperative level, will cluster

standard errors at the cooperative level.

5.2.3 Outcomes specific to CAHW job performance

Some outcomes are only observed for those who have completed CAHW trainings, e.g.,
indicators of clients served and exam scores. For all CAHW-specific outcomes other than
exam scores, we can impute missing values as zeroes. For example, an individual who is
not a CAHW visited zero clients as CAHW. In these cases we will estimate equation and
and compare the resulting LATE estimates. For exam scores we will explore different
methods of estimating the impact of training system given that outcome data are missing,

e.g., sample-selection models.
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5.2.4 Distinguishing selection into training type from quality of training type

Difference in LATEs by training system could emerge because of observed and unobserved
differences in the type of candidate selecting into each system and because of differences in the
systems themselves. To shed light on these questions, we will present differences in observed
characteristics for individuals completing each type of training. We will also explore different
approaches to estimating counterfactual outcomes under the alternative training system for
each group of trainees, e.g., the average number of clients served among TT CAHWSs that
would have been observed had the same group of trainees instead completed DL. In this way,
we will hold trainee characteristics fixed while estimating the impact of a change in training

system, thereby isolating the importance of the latter in generating our LATE results.

Possible approaches to estimating outcomes under alternative training include doubly-
robust techniques that model the conditional mean of the outcome as well as the propensity
score and yield consistent estimates if either model is correct (Stoczynski and Wooldridge),
2017), control function models that allow treatment effects to vary with observed and unob-
served characteristics Wooldridge| (2015]), and full maximum likelihood models that jointly

estimate the selection and outcome equations (Heckman)| [1974)).

5.2.5 Comparing DL and TT: hypothesis testing

Our results will yield I'TTs and LATESs for each training system as well as estimated impacts
of switching to the alternative training system for each respectively group of trainees. In
our view, the most policy-relevant question that can be addressed with the estimates just
described is whether the higher uptake rates generated by moving to a hybrid distance
learning training system for CAHWs would cause a noticeable drop in quality. Therefore,
in addition to standard hypothesis testing we we will use one-sided non-inferiority tests as
described by Walker and Nowacki| (2011). When using a non-inferiority test, rejection of the
null hypothesis indicates that DL-training is non-inferior to T'T training along the tested
metric. This approach puts the statistical burden of proof (rejection of a null hypothesis) on
us to show no substantial difference between the two training types, as opposed to showing

that there is a difference between the two (non-rejection of a null hypothesis).

5.3 Control variables

Control variables selected using post-double-sellection (PDS) LASSO (Belloni, Chernozhukov,
and Hansen| [2014). Candidate control variables include all baseline outcomes included in

the balance tables reported in this pre-analysis plan.
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5.4 Heterogenous effects

Given the small sample size, we will only conduct exploratory tests for heterogenous effects.

6 Power calculations

In this section, we estimate the minimum detectable effects (MDEs) using our baseline data
set. The statistical power (1-3) is set at 0.80, and the significance level («) at 0.05. To

estimate MDE’s on compliers (LATE), we estimate the following equations:

Yie = o+ BLICAHW i+ S + €0 (7)
CAHW’LC =% + ’YIINV;C + Sic + Hic (8)

In equation [7] and [§] S;. is a stratification bin dummy and ;. and p;. are idiosyncratic error
terms, respectively. We estimate CZ}TWiC in equation [7] by regressing becoming a CAHW
on being invited to attend either training type. In equation [§| 7NV, is a variable for being
invited. The parameter (; is the impact of becoming a CAHW on compliers (LATE).

To estimate MDE’s of being invited to any CAHW training (ITT), we estimate the following

equation:

Yic = 60 +BIINV;0+Sic+5ic (9)

where I NV, is a variable for being invited ¢;. is an idiosyncratic error term. The parameter
p1 is the average intent-to-treat (ITT) effect.

We then estimate the MDE for outcome ;. as follows:
Yic = (taj2 +ti-p)seg, (10)

where sej is the standard error of the estimated average LATE (from equation 7)) and ITT
effects (from equation [J). Our estimated MDEs are summarized in Table

Power calculations are reported in Table [3]
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Table 3: Minimum Detectable Effects

(1) 2) ®3) (4) ()

LATE ITT

Mean MDE Standard Deviations MDE Standard Deviations

Baseline outcome variable

Income

Total household income (NPR) 333471 163603 0.5982 83843 0.3066
Total respondent income (NPR) 13820 27051 0.5783 13680 0.2925
Respondent non-farm income (NPR) 4350 16705 0.6343 8554 0.3248
Respondent sole control over income (NPR) 25865 58477 0.6461 30030 0.3318
Respondent joint control over income (NPR) 108182 99543 0.6003 51160 0.3085
Empowerment

Respondent control some income (0/1) 0.593 0.286 0.5817 0.147 0.2980
Mobility Index 12.98 1.827 0.5091 0.923 0.2573
Number of women that would seek your advice 8.08 4.849 0.5735 2478 0.2930
Empowerment Index (ICW) 1.12E-09  0.530 0.5300 0.268 0.2680
Aspirations

Aspired Income (NPR) 255257 166193 0.6087 84592 0.3098
Aspired number of women seeking help 37.457  73.835 0.6307 37.759 0.3226
Livestock knowledge

Percent of easy correct 0.847 0.153 0.5421 0.079 0.2780
Percent of intermediate correct 0.218 0.138 0.5287 0.071 0.2717
Percent of difficult correct 0.843 0.219 0.6007 0.112 0.3085
Knowledge Score (percentage) 0.595 0.111 0.5146 0.057 0.2642
N 300 300 300 300 300

The above MDE calculations include stratum fixed effects.

7 IRB information

This project was approved by the University of Florida’s Institutional Review Board on
January 17, 2017 (IRB201602316). Continuation of approval was granted on October 15,
2017 and again on August 30, 2019 (through August 30, 2022). IRB approval to conduct

phone surveys as opposed to in-person surveys was granted on July 15, 2020.

20



References

Anderson, M.L. 2008. “Multiple inference and gender differences in the effects of early
intervention: A reevaluation of the Abecedarian, Perry Preschool, and Early Training
Projects.” Journal of the American statistical Association 103:1481-1495.

Bandiera, O., R. Burgess, N. Das, S. Gulesci, I. Rasul, and M. Sulaiman. 2017. “Labor
markets and poverty in village economies.” The Quarterly Journal of Fconomics 132:811—
870.

Belloni, A., V. Chernozhukov, and C. Hansen. 2014. “Inference on Treatment Effects after

Selection among High-Dimensional Controls.” The Review of Economic Studies 81:608—
650.

Brooks, W., K. Donovan, and T.R. Johnson. 2018. “Mentors or teachers? Microenterprise

training in Kenya.” American Economic Journal: Applied Economics 10:196-221.

Cho, Y., D. Kalomba, A.M. Mobarak, and V. Orozco. 2013. Gender Differences in the Effects
of Vocational Training: Constraints on Women and Drop-Out Behavior. The World Bank.

Dean, J.T., and S. Jayachandran. 2019. “Changing Family Attitudes to Promote Female
Employment.” 109:138-42.

Duflo, E. 2012. “Women Empowerment and Economic Development.” Journal of Economic
Literature 50:1051-79.

Field, E., S. Jayachandran, and R. Pande. 2010. “Do traditional institutions constrain female

entrepreneurship? A field experiment on business training in India.” American Economic
Review 100:125-29.

Field, E.; S. Jayachandran, R. Pande, and N. Rigol. 2016. “Friendship at work: Can peer
effects catalyze female entrepreneurship?” American Economic Journal: Economic Policy
8:125-53.

Giné, X., and G. Mansuri. 2020. “Money or Management? A Field Experiment on Con-
straints to Entrepreneurship in Rural Pakistan.” FEconomic Development and Cultural

Change Forthcoming.
Heckman, J. 1974. “Shadow Prices, Market Wages, and Labor Supply.” Econometrica 42:679.

Jayachandran, S. 2020. “Social Norms as a Barrier to Women’s Employment in Developing

Countries.” Northwestern University Working Paper, pp. .

21



Lafortune, J., J. Riutort, and J. Tessada. 2018. “Role models or individual consulting: The
impact of personalizing micro-entrepreneurship training.” American Economic Journal:
Applied Economics 10:222-45.

Lee, D.S. 2009. “Training, wages, and sample selection: Estimating sharp bounds on treat-
ment effects.” The Review of Economic Studies 76:1071-1102.

Stoczynski, T., and J.M. Wooldridge. 2017. “A general double robustness result for estimating

average treatment effects.” Fconometric Theory 34:112-133.

Walker, E., and A.S. Nowacki. 2011. “Understanding equivalence and noninferiority testing.”

Journal of general internal medicine 26:192-196.

Wooldridge, J.M. 2015. “Control Function Methods in Applied Econometrics.” Journal of
Human Resources 50:420-445.

A Endline 2 modules

We wanted to ask the following modules in the first round, but because the survey is con-
ducted through phone interviews we had to be trim out these modules. We plan to include

the following modules in next round which we hope will be face-to-face data collection.

1. Intimate partner violence
(a) Frequency of yelling or threatening violence [RC2a, RC2e, RC2f]
(b) Frequency of actual violence [RC2b, RC2¢, RC2d]
(¢) Frequency of controlling behavior [RC2g, RC2h, RC2i, RC2i]
)

(d) Intimate partner violence index (ICW index of a-c above)
2. Time use

(a) Candidate’s time use

(b) Male relative’s time use

B Balance tables

22



Table 4: Balance table: All sample and DL vs TT

& (2 3) (4) () (6) (7) (®)
All Control ~ All Treat- t-test Normalized TT Treat- DL Treat- t-test Normalized
ment (p-value) difference  ment ment (p-value) difference
Variable Mean/SD Mean/SD (1)-(2) (1)-(2) Mean/SD  Mean/SD (5)-(6) (5)-(6)
Baseline outcome variables
Income
Total household income (NPR) 320265 346677 0.404 -0.0966 333033 359612 0.538 -0.101
[284030] [262830] [247311] [277741]
Total respondent income (NPR) 10774 16865 0.26 -0.13 15723 17948 0.805 -0.0405
[36775] [54949] [53409] [56699]
Respondent non-farm income (NPR) 3507 5193 0.58 -0.064 7562 2948 0.369 0.147
[20186] [31351] [41071] [17844]
Respondent sole control over income 26150 25580 0.957 0.0063 32131 19369 0.367 0.148
(NPR)
[94800] (86318 [87602] [85188]
Respondent  joint control income 101950 114414 0.516 -0.0752 100968 127163 0.359 -0.15
(NPR)
[157159] [174334] [143357] [199442]
Empowerment
Respondent control some income (0/1) 0.587 0.6 0.815 -0.0271 0.534 0.662 0.111 -0.261
[.494] [.492] [.502] [.476]
Mobility Index 12.8 13.2 0.404 -0.0966 13 13.3 0.683 -0.067
3.52] [3.66] (3.67] 3.67]
Number of women that would seek your 7.84 8.32 0.624 -0.0568 8.6 8.05 0.691 0.0653
advice
[8.5] [8.44] [10.1] [6.59]
Empowerment Index (ICW) -0.0442 0.0442 0.445 -0.0883 -0.0289 0.113 0.377 -0.145
[1.02] [.983] [1.14] [81]
Aspirations
Aspired income (NPR) 229700 280813 0.105 -0.187 309438 253675 0.271 0.18
[229793] (309015 (333187] [283737]
Aspired number of women seeking help 41.1 33.9 0.595 0.0614 45.1 23.2 0.143 0.24
(138 [91.2] [125) 35.8]
Livestock knowledge
Percent of easy correct 0.853 0.84 0.684 0.0471 0.801 0.877 .0924%* -0.275
[.293] [.274] [.297] [.245]
Percent of intermediate correct 0.22 0.217 0.912 0.0127 0.192 0.24 0.246 -0.19
[.268] [.255] [.245] [.264]
Percent of difficult correct 0.84 0.847 0.874 -0.0183 0.808 0.883 0.206 -0.207
[.368] [.362] [.396] [.323]
Knowledge Score (percentage) 0.597 0.592 0.831 0.0247 0.559 0.623 .0627* -0.304
[22] [212] [213] [.208]
Demographic controls
Respondent
Age (years) 26.9 27 0.925 -0.0108 26.3 27.7 0.14 -0.242
[6.41] [5.91] [5.62] [6.13]
Education (years) 10.5 10.1 0.115 0.182 10.1 10.1 0.9 -0.0206
[1.73] [2.38] [2.22] [2.55]
Married (0/1) 0.787 0.78 0.889 0.0162 0.74 0.818 0.249 -0.189
[411] [416] [442] [.388]
Household
Household size 5.76 5.9 0.616 -0.0581 6 5.81 0.633 0.0784
[2.34] [2.48] [2.38] [2.59]
Number of children under 12 years 0.987 1.1 0.32 -0.115 1.08 1.12 0.843 -0.0325
[.897] [1.07] [1.04] [1.1]
Number of respondent children under 0.827 0.84 0.894 -0.0155 0.89 0.792 0.482 0.115
12 yrs
[.873] [.852] [.891] [.817]
Belongs to high caste (0/1) 0.413 0.407 0.907 0.0135 0.411 0.403 0.918 0.017
[494] [493] [.495] [.494]
Age of household head (years) 47.1 48.3 0.44 -0.09 49.5 47.3 0.33 0.161
[13.5] [13.8] [14.1] [13.5]
Female head (0/1) 0.282 0.259 0.652 0.0525 0.229 0.286 0.433 -0.13
[.451] [.439] [.423] [.455]
Has a Migrant (0/1) 0.507 0.513 0.908 -0.0133 0.534 0.494 0.621 0.0812
[.502] [.501] [.502] [.503]
Owns livestock (0/1) 0.973 0.96 0.522 0.0742 0.959 0.961 0.947 -0.0109
[.162] [197] [.2] [.195]
Interest in CAHW training
High interest in DL (0/1) 0.807 0.82 0.768 -0.0342 0.822 0.818 0.953 0.00969
[.396] [.385] .385] .38
High interest in TT (0/1) 0.74 0.72 0.698 0.045 0.699 0.74 0.573 -0.0924
[.44] [451] [.462] [441)
High interest in DL and TT (0/1) 0.68 0.687 0.902 -0.0143 0.671 0.701 0.694 -0.0646
468 [.465] [473] [.461]
Access to technology
Owns a smartphone (0/1) 0.813 0.853 0.354 -0.107 0.877 0.831 0.434 0.128
[.391] [.355] [.331] [.377]
Have social media account (0/1) 0.713 0.74 0.606 -0.0597 0.74 0.74 0.994 -0.00121
[454] [44] [442] [.441)
Observations 150 150 73 7

The value displayed for t-tests are p-values.

ook skok
)

, and * indicate significance at the 1, 5, and 10 percent critical level.
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Table 5: Balance Table: DL and T'T sample

1 (2 (3) (4) (5) (6) (7 (®)
DL Control DL Treat- t-test Normalized TT Control TT Treat- t-test Normalized
ment (p-value) difference ment (p-value) difference
Mean/SD Mean/SD (1)-(2) (1)-(2) Mean/SD Mean/SD (5)-(6) (5)-(6)
Baseline outcome variables
Income
Total household income (NPR) 333777 359612 0.595 -0.0861 306014 333033 0.503 -0.111
[321827] [277741] [239210] [247311]
Total respondent income (NPR) 12284 17948 0.491 -0.111 9181 15723 0.351 -0.155
[44434] [56699] [26638] [53409]
Respondent non-farm income (NPR) 5195 2948 0.538 0.0997 1726 7562 0.24 -0.195
[26500] [17844] [9781] [41071]
Respondent sole control over income 17794 19369 0.901 -0.0202 34963 32131 0.867 0.0278
(NPR)
[70705] [85188] [114752] (87602
Respondent joint control income 91938 127163 0.206 -0.204 112510 100968 0.663 0.0725
(NPR)
[139305] [199442] [174382] [143357]
Empowerment
Respondent control some income (0/1) 0.597 0.662 0.407 -0.134 0.575 0.534 0.62 0.0824
[.494] [.476] [.498] [.502]
Mobility Index 12.9 13.3 0.513 -0.106 12.7 13 0.598 -0.0877
[3.2] [3.67] [3.84] [3.67]
Number of women that would seek your 7.7 8.05 0.753 -0.051 7.99 8.6 0.707 -0.0625
advice
[7.19] [6.59] [9.73] [10.1]
Empowerment Index (ICW) -0.0253 0.113 0.314 -0.163 -0.0641 -0.0289 0.852 -0.031
[.893] [.81] [1.14] [1.14]
Aspirations
Aspired income (NPR) 237143 253675 0.695 -0.0635 221849 309438 .0645* -0.306
[235967) [283737] [224457] [333187)
Aspired number of women seeking help 46.9 23.2 0.2 0.207 34.8 45.1 0.608 -0.0852
[158] [35.8] (116 [125]
Livestock knowledge
Percent of easy correct 0.851 0.877 0.561 -0.0942 0.856 0.801 0.256 0.189
[.304] [.245] [.282] [.297]
Percent of intermediate correct 0.253 0.24 0.755 0.0505 0.185 0.192 0.876 -0.026
[.252] [.264] [.283] [.245]
Percent of difficult correct 0.857 0.883 0.634 -0.077 0.822 0.808 0.833 0.0352
[.352] [.323] [.385] [.396]
Knowledge Score (percentage) 0.613 0.623 0.765 -0.0483 0.581 0.559 0.539 0.102
[.223] [.208] [.216] [213]
Demographic controls
Respondent
Age (years) 274 27.7 0.768 -0.0478 26.4 26.3 0.859 0.0296
[6.4] [6.13] [6.43] [5.62]
Education (years) 10.3 10.1 0.507 0.107 10.6 10.1 0.106 0.268
[1.74] [2.55] [1.72] [2.22]
Married (0/1) 0.805 0.818 0.838 -0.0331 0.767 0.74 0.703 0.0633
[.399] [.388] [.426] [-442]
Howusehold
Household size 5.81 5.81 1 0 5.71 6 0.437 -0.129
[2.59] [2.59] [2.06] [2.38]
Number of children under 12 years 0.922 1.12 0.24 -0.19 1.05 1.08 0.862 -0.029
[.943] [1.1] [.848] [1.04]
Number of respondent’s children under 0.818 0.792 0.854 0.0298 0.836 0.89 0.699 -0.0643
12 yrs
[.928] [.817] [.817] [.891]
Belongs to high caste (0/1) 0.377 0.403 0.743 -0.0531 0.452 0.411 0.619 0.0827
[.488] [.494] [.501] [.495]
Age of household head (years) 46.8 47.3 0.825 -0.0359 47.4 49.5 0.373 -0.15
[13.5] [13.5] [13.4] [14.1]
Female head (0/1) 0.237 0.286 0.495 -0.111 0.329 0.229 0.185 0.222
[428] [455] [473] [423]
Has a migrant (0/1) 0.494 0.494 1 0 0.521 0.534 0.869 -0.0273
[.503] [.503] [.503] [.502]
Owns livestock (0/1) 0.961 0.961 1 0 0.986 0.959 0.314 0.167
[.195] [.195] [.117] [.2]
Interest in CAHW training
High interest in DL (0/1) 0.792 0.818 0.686 -0.0654 0.822 0.822 1 0
[.408] [.388] .385] [.385]
High interest in TT (0/1) 0.662 0.74 0.294 -0.17 0.822 0.699 .0821%* 0.288
.476] [.441] .385] [.462]
High interest in DL and TT (0/1) 0.61 0.701 0.238 -0.191 0.753 0.671 0.276 0.181
[.491] [.461] [434] [473]
Access to technology
Owns a smartphone (0/1) 0.779 0.831 0.419 -0.131 0.849 0.877 0.633 -0.0794
[.417] [.377] [.36] [.331]
Have social media account (0/1) 0.701 0.74 0.593 -0.0866 0.726 0.74 0.853 -0.0309
[461] [441] [449] [442]
Observations 7 7 73 73

The value displayed for t-tests are p-values.

Hoak Kk and *

indicate significance at the 1, 5, and 10 percent critical level.
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