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Abstract

Replication research is a valuable, yet often misunderstood, tool for increasing our
understanding of promising research findings. In their short paper below the authors
discuss their principles for conducting replication research, explain how they picked a
candidate study for replication, describe the robustness checks they would conduct in
their replication plan, and give an overview of how they would interpret their replication
results. The authors al so describe some of their lessonslearned after working inreplication
research for over five years.
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I. A general discussion of principles about how one should do a replication
We developed our replication philosophy after both working on replication research with the
International Initiative for Impact Evaluation (3ie). When conducting internal replication, where
we reproduce the published results using the existing data, we would start by drafting a
replication plan. These plans, similar to pre-analysis plans, outline what we intend to examine
within their study. By pre-specifying the replication robustness checks, we maintain
transparency around what we originally intended to check in their study. It also forces us to
justify any additions we might include in the study after posting the replication plan.

We would then follow 3ie’s standard replication process by conducting these four stages to our
replication study: i) a push button replication (PBR), ii) pure replication, iii) measurement and
estimation analysis, and iv) theory of change analysis. In the first two steps, we verify the
original results, using the original research methods. Then in the last two steps we assess the
strength of the original results to pre-specified robustness checks (Brown et al. 2014). Given the
sensitivities around replication studies, we will avoid using terminology like “error” or “mistake”
during our replication process (Brown and Wood, 2014).

We would start our study by verifying the ability to reproduce the published results by
conducting a push button replication. This verification process begins by pre-specifying the key
results that the replication will compare (Wood et al. 2017). Then we attempt to run the original
code on the original data. We would then compare our PBR results to the original results, with
pre-specified decision rules indicating if any differences found classify as “major” or “minor.”

Push button replication (PBR) is the stage where we are more comfortable assessing the direct
replicability of the original publication, as we will follow a clear protocol, with results classified as
comparable, minor differences, major differences, etc. (Wood et al. 2017). Classifying these
results, while still contingent on thresholds of difference, is less controversial than other forms of
replication in that PBR removes interpretation from the replication process.

We would then assess the reproducibility of the paper by recoding the original results, the pure
replication stage. Using the same data and same methodology, as described in the publication
and supporting material, we would independently reproduce the original findings.

Finally, we would conduct the robustness exercises we described in our replication plan for the
measurement and estimation analysis, and the theory of change analysis stages. We apply the
replication diagnostic from Brown and Wood (2017) to determine the most appropriate
robustness checks for our replication study. We conduct these robustness exercise to assess if
we, as independent researchers, are able to produce similar results when using plausible
analysis strategies to address the same research question with the same data as in the original
publication.

By conducting our replication study following a replication plan and certain guidelines, we are
trying to move beyond discussing the need for more replication research in the social sciences.
While numerous calls have highlighted a desire for more replication studies, we oftentimes find
a general incentive incompatibility problem and a lack of clarity on how to conduct replication



research prevents researchers from conducting these studies (see Duvendack and Palmer-
Jones (2013) for an example of the replication incentives discussion). We hope this study, along
with all the papers in this special issue, will encourage researchers to participate in this crucial
step within the scientific process.

II.  An explanation of why the “candidate” paper was selected for replication
Santos et al.’s “Can government-allocated land contribute to food security? Intrahousehold
analysis of West Bengal’s microplot allocation program” (2014) assessed the impact of the Nijo
Griha, Nijo Bhum (NGNB) program, which provides small land plots to landless poor
households. These microplots are titled in the name of female household members or jointly for
some couples. The researchers expected the program to affect a set of intermediate outcomes:
tenure security, agricultural investments, use of credit for agriculture, and women'’s participation
in household decisions. In turn, they expected long-term outcomes to eventually reduce hunger
vulnerability, while increasing protein consumption, distribution of food within the household,
and dietary diversity.

The article was selected for replication because it contributes to the understanding of an
intervention that tackles food insecurity, a pressing development issue. The Food and
Agriculture Organization (FAO) estimates that in the period from 2010-2012 the prevalence of
undernourishment in the developing regions was 12.9% (FAO 2015). Ensuring access to land
and security of tenure have been recognized as important components of food security policies
(HLPE 2013). Considering the potential high productivity of small farms and their impact on food
security, programs that provide access to microplots may significantly improve household
welfare. It has been suggested that providing access to small plots, even fractions of an acre,
creates a household safety net while contributing to improved household nutrition and income.
In peri-urban and urban areas, several evaluations have found some indications of a positive
association between these small agriculture interventions and food security, although the
evidence base is weak, and there is a need for more rigorous research (see Warren et al. 2015;
Poulsen et al. 2015). In that line, Santos et al. provide information about the effectiveness of the
intervention, contributing to the literature on securing land rights and agriculture investment
(Deininger 2006; Goldstain & Udry 2008; Besley 1995), women empowerment through land
security and children’s health (Allendorf 2007), and homestead agriculture for improving
nutrition (Talukder et al. 2010).

Finally, given its encouraging results on intermediate outcomes, the study is also relevant
because it can have direct policy implications for the design of programs that expand access to
land, especially in India. This type of program has already been implemented in different parts
of India, including West Bengal, Karnataka, Andhra Pradesh and Odisha. The paper can further
inform the debate in India regarding the bill that entitles landless rural households to access
plots of 0.1 acre (Government of India 2013), which has been on hold since 2013 (Draboo
2015). As various levels of the Government of India consider scaling up this program, testing
the robustness of the results to reevaluation will help policymakers better evaluate the
effectiveness of this intervention.



. Avreplication plan that applies these principles to the “candidate” article
Our plan to conduct the replication includes four stages that range in complexity from simply
reproducing the results with the original code and data to analyzing the theory of change of the
program. The first two stages intend to examine if the results are reproducible, or if they can be
replicated based only on the paper. In the third and fourth stages of the replication, we will our
analysis on the intermediate results and the impact of the program following its theory of
change.

In the third and fourth stages we use the replication diagnostic to focus our robustness checks
of the original publication on the validity of assumptions, data transformations, estimation
methods, and heterogeneous impacts (Brown and Wood 2017). Since the main results of the
paper are at the intermediate level, our robustness checks will reexamine the influence of
providing a microplot on household: i) perceived land tenure security, ii) likelihood of access
credit for agriculture, iii) use of improved inputs, and iv) women'’s likelihood to be involved in
important food and agriculture decisions. If possible, we will also explore impact level effects of
the program on food security. This analysis will allow us to investigate if these results are
sensitive to varying hunger measurements and the methodologies used in the original
publication.

We will focus on the land tenure security results, as the original authors find statistically
significant increases in program participants that tracked to increases in plot sizes. Plot size
requirements are highly relevant to the research question, both because of cost and land
distribution constraints. In particular, we will undertake an exploratory analysis to determine if a
plot size threshold exists, under which microplots are too small to influence household
outcomes.

We also plan to conduct additional tests not reported by the original authors. We will examine if
the intervention affected household wealth, which we find plausible given the intermediate
results reported. Furthermore, we will independently assess the results for households headed
by women.

1. Push button replication
As explained in the first section, the first step of the replication research is using the original
code and data to attempt to replicate the results of the paper. To do so, we use the same
software, data, and code that was used by the authors. The paper identifies positive impacts in
a range of intermediate outcomes related to i) perceived land tenure security, ii) likelihood of
access credit for agriculture, iii) use of improved inputs, and iv) women’s likelihood to be
involved in important food and agriculture decisions. In each area the authors present several
outcomes that are closely related to each other. Considering the theory of change, we classify
the following intermediate results as key results for our PBR: i) Woman reports that her
household will have same or more access and control over the plot in five years, ii) Household
has taken out a loan from a bank since 2009 iii) Share of household land over which woman
respondent decides “How to use the plot”, iv) Household used seedlings, seeds, or grafted
stems in last year. The original authors present these results in table 3 of the original paper.



After running the code on the data, we will assess if the results are comparable, or if they have
minor or major differences with the published paper.

2. Purereplication
A second stage is to conduct a pure replication analysis. Following Wood and Dong (2015), we
will recode the analysis to reproduce the original paper, using the original data and following the
methodology presented in the paper and in the supporting documents. Then, we will compare
the original code with the recreated code and we will analyze any differences. We will focus on
identifying differences on the management of outliers and data imputation. We will also pay
special attention to examine the inverse propensity score score-weighted regression technique
used in the original analysis to estimate the causal effect, as it is not discussed at length in the
paper.

3. Measurement and Estimation Analysis (MEA)
We will focus our measurement and estimation analysis on the validity of the original research
assumptions, data transformations, and estimation methods. Within research assumptions, we
will include attritor households in the analysis that did not have females in the household at the
time of follow-up. When looking at data transformations, we will examine different ways to
measure hunger vulnerability and convert children into adult equivalency units. When
considering estimation methods, our robustness checks will develop a timeline of the
intervention’s implementation and, if feasible, conduct an annual analysis of the intervention,
test the robustness of the results to district level estimations, and conduct a difference-in-
difference and a treatment on the treated analysis. We outline the reasoning behind each of
these robustness checks below.

3.1 Research assumptions: attrition

The original authors report a fairly large 25 per cent attrition rate between baseline and follow-
up survey. We plan to re-examine the original authors’ attrition analysis and test the robustness
of the intermediate and impact level results to inclusions of attriters, if information was collected
on households without women present. If information on these households were not collected,
we will further explore the possibility of differential attrition.

3.2 Data transformations: outliers, data imputation and variable construction

Published articles usually provide little documentation around outlier identification and missing
data imputation. We will examine decisions on data transformation to test the robustness of the
results to these decisions. If missing values or outliers prove to be a factor in the original

analysis, we will test the robustness of the results to inclusion of observations dropped by the
original analysis or alternative imputation techniques.

As this paper focuses on household hunger, we plan to test the robustness of the impacts on
food security to an alternative measurement of hunger vulnerability. The original research uses
a binary proxy indicator, assuming hungry households experienced times within the last three



months when they did not have food and/or money to purchase food. Due to the length of the
recall period and the stark contrast between the two options, we plan to explore the use of
categorical variables to capture more variation within household hunger vulnerability. With these
measurements, we expect to be able to observe if there were changes in hunger vulnerability
that were not captured by the original analysis.

In addition to general household hunger vulnerability, the original authors explore
heterogeneous hunger impacts based on gender and age. We plan to look at alternative ways
to account for age. The authors define three categories of people: adults who are 12 years and
older, children who fall between the ages of 4 and 11 and infants who are aged of 0-3. Without a
clear explanation for creating the adult threshold at age 12, we will use standard adult
equivalency units to convert younger people into adults and test the robustness of the overall
hunger results.

3.3 Estimation methods: type and level of analysis

The timeline of the intervention, as presented in the paper, is difficult for us to follow. We will
develop an intervention and survey timeline. We plan to clarify with the original authors when
the treatment households knew they had access to the land, when the baseline surveys were
conducted, as the original publication notes “data collection for our baseline took place in two
rounds: May-June of 2010 and January-June of 2011” (Santos et al. 2014 p. 864). If baseline
information is specific for individual households, we will test the robustness of the original
results to an annual analysis that will assess the effects for households that had access to the
land for a longer period. If households that owned the land for longer periods show improved
outcomes, this would further support the theory of change of the paper.

The original authors evaluated the pilot intervention while it was rolled out in three districts. As
noted in the original authors’ balance tables, statistically significant imbalances exist between
treatment and control in two of these three areas. We plan to test the robustness of the original
results to district level analyses of the outcomes of interest.

We further plan to test the robustness of the intermediate results to a difference-in-difference
analysis. It appears that the original authors use the baseline data to conduct the matching
exercise, and then compare the differences between the treatment and control households in
the follow-up period. Given the existence of baseline data, assuming that similar questions were
asked in the baseline survey instrument, we anticipate testing for shifts in outcomes of interest
based on household inclusion in the treatment group.

Santos et al. find a number of their results statistically insignificant at the intent to treat (ITT)
level. As only around 25 per cent of the treatment households actually relocated to their new
microplot at the time of follow-up, and it is unclear how many other treatment households
actually received land, we will calculate treatment on the treated (TOT) estimates. The original
authors conduct these estimates for the food security outcomes. We will extend their analyses
to the intermediate outcomes, which are the main focus of the publication findings.



4. Theory of Change Analysis
In our theory of change analysis we propose to look at three topics that fall within the
heterogeneous impacts category (Brown and Wood, 2017). First we want to examine alternative
outcomes of interest, specifically with respect to wealth outcomes. Next, we plan to test the
effectiveness of the intervention within the subsample of single/divorced/widowed women.
Finally, focusing more on the policy relevance of these results, we will explore intermediate
outcomes above and below 5 and 10 decile levels.

4.1 Heterogeneous impacts: outcomes of interest and sub-samples

The original publication tests a number of self-observed wealth measures, both in terms of
intermediate and final outcomes. The researchers note in their theory of change that they
expect to see increases in land investment, possibly through access to more credit. Increased
agricultural related income from land ownership represents another potential channel of
increased investment, which may also lead to greater household food security. We plan to test
for possible changes in household wealth due to microplot ownership if surveys collected this
information from households.

We will test the alternative hypothesis that the intervention mainly influences female headed
households, instead of changing power dynamics in married relationships. Based on the
summary statistics, 17 per cent of the treatment households are composed of single, divorced,
or widowed women. If sample limitations prevent us from conducting a full heterogeneous
impact analysis, we will look at how closely the outcomes of these women correlate with the
general sample.

In the middle of the project the Government of West Bengal decided to cap land distribution at 5
deciles per household. The original researchers note that the greater the microplot land
allocation, the larger the intermediate outcome food security effects. We would like to take this
one step further by focusing specifically on households that received 5 or less deciles of land
and 10 or less deciles of land. We will test the robustness of the results by focusing on these
sub-samples of the survey population. This analysis is important from a cost-effectiveness
perspective, as the program costs increase with larger government land purchases and
allocations.

IV. Adiscussion of how to interpret the results of the replication

Providing landless households with microplots is touted as an economically feasible and
politically appealing intervention in a number of countries. In Bangladesh, Hillenbrand and Waid
(2014) discuss the importance of microplots in increasing micronutrient levels and general
household food security. More generally, the Bureau for Development Policy in the United
Nations Development Programme (UNDP) recommends microplots as a method to reduce
inequality in the developing world (UNDP, 2013).

To interpret the findings of our replication study, we will focus on the robustness of the
intermediate results to our measurement and estimation re-analysis. We focus on these results,
7



as the original authors use them to demonstrate the policy relevance of providing microplots to
landless households. On one hand, the paper’s results would be weakened if is it shown that
they are not robust to the difference-in-difference analysis or microplot threshold for land tenure
security was economically unfeasible. On the other hand, the results would be strengthened if: i)
it is shown that the effects are stronger for households that had the microplots longer time
(annual analysis), and ii) if the intermediate results are stronger for households that actually
received land (TOT analysis). Additionally, since the paper does not find impacts on food
security, the case for microplots would be strengthened if the measurement and estimation
analysis shows that the program had effects on food security by: i) examining minimum land
thresholds, and ii) including alternative measurement of hunger vulnerability.

Replication studies should be a tool for broader discussion of influential and innovative
research. Therefore, our interpretation of the results of the replication process does not focus on
arguing a “success” or “failure” to replicate the original study, instead we aim to deepen the
research dialogue by simply reporting our findings and how do they strengthen or weaken the
main takeaways of the original article. We will detail our attempt to independently verify these
policy relevant results, and we will then invite the development community as a whole to review,
assess, and comment on the original publication and the replication report. We hope this
concrete example contributes to the use of replication research as a tool to encourage a greater
conversation about what development programs worked well and what evidence looks
promising for scaling.
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