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1. Introduction 
This document describes the hypotheses to be tested and econometric models to be used in the impact evaluation of the Littorals Regional Initiative’s (LRI) three-pronged strategy in Upper West, Ghana. The plan was written after collection of baseline data, but before endline data collected and analysis. The purpose is to document the primary outcomes of interest, how those outcome measures are constructed, and econometric strategy prior to any data analysis, providing assurance when evaluating the final results of the study.
The remainder of this document is organized as follows: Section 2 provides a summary of the context and intervention; Section 3 describes our data sources and sampling plan; Section 4 details the hypotheses we will test; Section 5 describes the specifications to analyze the data and test the hypotheses, as well as additional decisions with respect to statistical approach (e.g., standard error clustering). 
2. [bookmark: OLE_LINK327]Context and Intervention Summary
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK43]Hostile interactions between Fulbe (also known as Fulani) pastoral herders and settled farming communities in Northern Ghana and the wider Sahel are not new; however, conflicts between the two groups have grown more frequent and violent in recent years. While these conflicts are due in part to competition for scarce resources, exacerbated by climate change and increased migration from the Sahel, complex social forces are also at play. Within this context, the USAID/OTI Littorals Regional Initiative (LRI) will implement a range of interventions to address tensions between Fulbe herders and non- Fulbe farming communities, comprising a “three-pronged approach”.
LRI’s three-pronged approach in Upper West comprises three separate interventions: facilitated dialogue sessions, setting up inter-ethnic mediation committees, and integrated Village Savings and Loans Associations (VSLAs). The approach is implemented by the Center for Conflict Transformation and Peace Studies (CECOTAPS), a local NGO.
[bookmark: OLE_LINK424]Facilitated dialogue sessions consist of a two-day dialogue in each intervention community, bringing Fulbe and non-Fulbe together to express their views, share their feelings about life in their communities and across the region, and engage in a discussion of prejudice and stereotyping. Each dialogue session aims to bring together a total of 30 participants, including 15 non-Fulbe community members and 15 Fulbe herders. Each session will be accompanied by a facilitator, notetaker, and Fulbe translator provided by CECOTAPS. The sessions seek to engage the participants in a discussion of prejudice and stereotyping.
At the end of the dialogue session in each community, participants will select eight representatives to form a conflict mediation committee. The committee will be inter-ethnic, including four Fulbe and 4 non-Fulbe representatives, and include men, women, youth, and traditional leaders. The mediation committee members will receive a three-day training on dialogue and mediation. Once formed, the committees will be expected to mediate conflicts in their communities arising out of farmer-herder disputes, as well as other inter-ethnic conflicts. 
Although VSLAs are common throughout Upper West, few include Fulbe members. Because they tend to live in dispersed settlements on the periphery of communities, and are generally not considered to be full community members, Fulbe are frequently left out of NGO programs that may come to communities, and they are frequently excluded from community groups and decision-making. Thus, CECOTAPS will aim to establish a mixed-ethnic VSLA in each community, each with a total of 20-30 members, including Fulbe and non-Fulbe and open to men and women. CECOTAPS staff will facilitate the formation of the VSLAs, election of leaders, and conduct training on financial literacy for group members.
3. Data Sources and Sampling Plan
Our data come from three primary data sources: (1) a survey of households; (2) a survey of community leaders; (3) qualitative data collection from focus group discussions with community members and dispute resolution committee members.
Baseline data collection occurred over three weeks between November and December, 2023. Once baseline data had been collected, treatment status was randomly assigned. Endline data collection is planned for October-November 2024, which will allow for six months of implementation, and five months for the effects of the interventions to develop before endline data is collected. Most conflicts between Fulbe herders and non-Fulbe farmers occur during the rainy season, and this timeline will allow for one rainy season to elapse after program implementation before endline data collection occurs. 
3.1 Selection of Communities
At the request of LRI, a local NGO called Save Ghana provided a list of 86 communities to NORC, distributed across five districts of Upper West. In Save Ghana’s prior work in the region for LRI, they had identified these communities as having tensions between the Fulbe and non-Fulbe populations. LRI contracted Save Ghana to collect additional data on the 86 communities, which was then provided to NORC. This data was collected via Save Ghana interviews with community leaders and included details about any programming similar to LRI’s planned interventions that may have already taken place in the community, the size of the local Fulbe population, and number of recent violent conflicts in the community. 
The implementer for LRI’s approach in Upper West, another local NGO called CECOTAPS, agreed with LRI that they could conduct the intervention in 23 communities, and NORC agreed that its budget would accommodate data collection in 46 communities (23 treatment and 23 control). NORC therefore selected 46 communities from the original list of 86. Together with LRI and CECOTAPS, NORC established the criteria for selecting these 46 communities: (1) no existing programming similar to LRI’s interventions; (2) a least 10 Fulbe households; (3) prioritize communities with the highest number of recent violent incidents.
[bookmark: OLE_LINK426]Applying selection criteria (1) and (2) left NORC with a list of 60 remaining communities, distributed across three districts of Upper West. NORC then dropped an additional 14 communities by examining the number of recent violent incidents, requiring that the final selection include an even number of communities in each of the three districts (to ensure treatment-control community matching could be conducted within districts), and examining each community’s distance to the nearest remaining community (with a preference for more dispersed communities). The 14 communities that were dropped were assigned to a replacement condition, where they would be activated and included in the main sample if any issues arose with collecting data from the selected 46 communities. 
During data collection, enumerator teams made phone calls to community leaders prior to visiting each community to confirm community details. In total, three communities had to be replaced at this stage due to issues such as having an insufficient number of Fulbe households or not being located in the district denoted in the data provided by Save Ghana. 
There were additional challenges in locating and visiting some communities in the sample. Some community names did not appear to have standardizing spelling, other communities did not appear on Google Maps or appeared in an incorrect location, and a small set of communities had coordinates provided that did not clearly correspond to any community. In most cases, these issues were resolved through the pre-visit calls to community leaders. However, confusion around community locations created problems in some cases. At this stage, one additional community simply could not be found and was replaced. For an additional three communities, enumerators believed they had found the community, but upon NORC’s inspection of the data it turned out they had collected data from different communities than planned. NORC reviewed the data for these three communities and determined that they met the criteria for inclusion (i.e., had at least 10 Fulbe households, no existing similar programming, and recent violent confrontations); they were accepted into the sample, replacing the three intended communities.
3.2 Household Sample
During baseline data collection, enumerators randomly selected 10 Fulbe and 10 non-Fulbe households for household interviews in each community. This equates to a final sample of 460 Fulbe and 460 non-Fulbe households (920 total households). Non-Fulbe households were selected from what we refer to as the “main community”[footnoteRef:1] via random walk. Given the more dispersed nature of Fulbe households, generally located on the periphery of the community, a random walk was not possible for the Fulbe sample. Instead, the enumerator team first approach the local Fulbe chief and elders, and together made a list of Fulbe households in the community, and then randomly selected households from the list. Once selected, households had to pass a screener to ensure they were engaged in either farming or cattle herding activities and permanently settled in the community in order to be included in the study; households that did not pass the screener or did not provide consent were replaced. [1:  By “main community” we mean the cluster of dwellings and other buildings corresponding to the semi-urban footprint of the community, as distinguished from the dispersed rural area around the community.] 

[bookmark: OLE_LINK427]In each surveyed household, enumerators attempted to interview two respondents: (1) the primary person responsible for crop or cattle decisions[footnoteRef:2], and (2) the primary female decision-maker, if the household had an adult female and this person was different from (1). [2:  Alternatively, the household head could if this person was not available. However, in nearly all households the household head and primary crop or cattle decisionmaker was the same person.] 

[bookmark: OLE_LINK5]At endline, we will attempt to locate and interview the same respondents from baseline. Households that cannot be located at endline will be replaced with a randomly selected household of the same type (i.e., Fulbe or non-Fulbe).
3.3 Community Leader Sample
During baseline data collection, enumerators interviewed one Fulbe and one non-Fulbe community leader in each community. This equates to a final sample of 46 Fulbe and 46 non-Fulbe community leaders (92 total community leaders). Enumerators were instructed to prioritize interviewing the Fulbe chief as the Fulbe community leader, and the Unit Committee Chair or Community Chief (whoever was more knowledgeable, depending on the community context) for the non-Fulbe leader. 
We will follow up with the same community leaders by phone in April 2024 and in July 2024 to conduct monitoring surveys, and again at endline for in-person surveys.
3.4 Focus Group Discussions
Focus group discussions (FGDs) will be held at endline only. This will include a total of 12 FGDs – four held in each of three treatment communities. One FGD will be held with Fulbe men, one with Fulbe women, one with non-Fulbe community members (mixed gender), and one with members of the newly-established inter-ethnic dispute resolution committee set up by LRI. Each FGD is expected to include six to nine participants, and participants will be selected with the help of local leaders.
3.5 [bookmark: OLE_LINK343]Assignment of Treatment 
NORC assigned communities to treatment after the baseline data collection using data from the household survey, the community leader survey, 2022 MODIS Land Cover Type raster data collected from NASA satellites and classified by the University of Maryland (Hansen et al., 2000), and population estimates for 2020 from WorldPop.org.  
Communities were matched to another community within the same district using the non-bipartite matching package in R, nbpMatching (Lu et al., 2011). Specifically, the following variables were used for matching:
· [bookmark: OLE_LINK7]Percentage of land within 5 km of the community centroid classified as grassland;
· Percentage of land within 5 km of the community centroid classified as cropland;
· Population estimate within 5 km of the community centroid;
· A binary variable for whether the non-Fulbe community leader reported competing chiefs in the community;
· A binary variable for whether the non-Fulbe community leader reported “Sissala” as the community’s majority ethnic group;
· Size of the community’s Fulbe population, as reported by the Fulbe leader;
· A binary variable for whether either the Fulbe or non-Fulbe leader reported recent incidents of cattle theft or killing;
· A binary variable for whether the Fulbe leader reported any Fulbe serve on the community’s Unit Committee;
· [bookmark: OLE_LINK13]A binary variable for whether any Fulbe currently participate in Village Savings and Loan Associations together with non-Fulbe in the community, as reported by the Fulbe leader;
· [bookmark: OLE_LINK11]Average age of the primary Fulbe respondents to the household survey;
· Average age of the primary non-Fulbe respondents to the household survey;
· [bookmark: OLE_LINK12]Percentage of primary Fulbe respondents to the household survey who are literate;
· Percentage of primary non-Fulbe respondents to the household survey who are literate;
· Percentage of primary Fulbe respondents born in the district where they currently live;
· Percentage of non-Fulbe households who own any cattle;
· Percentage of Fulbe households in each of five bins, according to total number of cattle owned;
· Percentage of Fulbe households who raise cattle owned by other households;
· [bookmark: OLE_LINK17][bookmark: OLE_LINK16][bookmark: OLE_LINK305][bookmark: OLE_LINK19]Average response of primary non-Fulbe respondents to the question: “The way this community makes decisions includes the opinions of people like me”;
· Average response of primary Fulbe respondents to the question: “The way this community makes decisions includes the opinions of people like me”;
· [bookmark: OLE_LINK321][bookmark: OLE_LINK318]Average response of primary non-Fulbe respondents to the question: “If there was a water supply problem in this community, how likely is it that people from your ethnic group and ${other_ethnic_group} would cooperate to try to solve the problem?”;
· Average response of primary Fulbe respondents to the question: “If there was a water supply problem in this community, how likely is it that people from your ethnic group and ${other_ethnic_group} would cooperate to try to solve the problem?”;
· Average response of primary non-Fulbe respondents to the question: “During the past rainy season (2023), were any of your household’s crops destroyed by neighbors, other ethnic groups, or their livestock?”;
· [bookmark: OLE_LINK18][bookmark: OLE_LINK39]Average response of primary Fulbe respondents to the question: “During the past rainy season (2023), were any of the cattle that your household raise involved in a crop destruction incident?”;
· Average response of primary Fulbe respondents to the question: “How worried are you that you could lose the rights to the land you use in this community, or lose the right to some of the land you use, against your will in the next 3 years?”
This resulted in a set of 26 matched pairs. Within each matched pair, NORC randomly assigned one community to a treatment condition and one to control. This was done from an office using a random number generator in R. NORC then communicated the list of communities selected for treatment, along with corresponding information, to LRI and CECOTAPS to begin preparations for implementation.
4. [bookmark: OLE_LINK328]Hypotheses

4.1 [bookmark: OLE_LINK412]Primary outcomes
[bookmark: OLE_LINK365]Our primary outcomes are grouped into three “families”: (1) Disputes and Conflict Resolution, (2) Violence; and (3) Tenure Security. Below we describe how we construct the outcomes in each outcome family and the expected effect of treatment with respect to each outcome. 
[bookmark: OLE_LINK415]Disputes and Conflict Resolution
· [bookmark: OLE_LINK402][bookmark: OLE_LINK401][bookmark: OLE_LINK407][bookmark: OLE_LINK408]Fair Dispute Resolution: We generate a binary variable for whether the respondent believes crop destruction incidents in the community are resolved fairly. The indicator is generated from two questions in the household questionnaire, pasture_disputes and pasture_disputes_sat1. First, we recode pasture_disputes_sat1 to 1 if the response is “Always” or “Usually” and 0 otherwise. Because this question is only asked if the respondent previously indicated there are crop destruction incidents in the community, we then also recode missing values to 1 if the respondent indicated the community does not have crop destruction incidents. We expect to see a positive effect for both the Fulbe and non-Fulbe sample.
[bookmark: OLE_LINK2]Violence
· [bookmark: OLE_LINK382]Violent Clashes: We measure violent clashes through the binary response survey question, “To your knowledge, during the past rainy season were there any violent clashes or disputes in your community?” We expect to see a negative effect for both the Fulbe and non-Fulbe sample.
Tenure Security
· Crop Security: We generate a binary variable from the survey question, “In the next 3 years, how likely do you think it is that someone could destroy the crops on your farm without compensating you appropriately?” Responses will be recoded to a binary indicator taking a value of 1 if the response is “Impossible/Would never happen” or “Unlikely” and 0 otherwise. We expect to see a positive effect for the Fulbe sample.
· Tenure Security: We measure tenure security through the survey question, “How worried are you that you could lose the rights to the land you use in this community, or lose the right to some of the land you use, against your will in the next 3 years?” Responses will be recoded to a binary indicator taking a value of 1 if the response is “Not worried at all” or “Not worried” and 0 otherwise. We expect to see a negative effect for the Fulbe sample only.

4.2 [bookmark: OLE_LINK414]Mechanisms
Assignment to the treatment condition implies the community receiving three distinct interventions, which work to achieve their effects through separate causal chains. We will employ both quantitative and qualitative data to descriptively explore these mechanisms and casual chains at endline.
Integrated Village Savings and Loan Associations (VSLAs)
1. [bookmark: OLE_LINK429]Individuals from both Fulbe and non-Fulbe households sign up to participate in the VSLA;
2. Individuals attend VSLA meetings and participate in VSLA activities (e.g., saving with the group or taking out loans);
3. Interpersonal contact between Fulbe and non-Fulbe increases;
4. Increased contact reduces stereotypes and prejudices, and builds trust;
5. Fulbe become more integrated into the community.
[bookmark: OLE_LINK421]Interethnic Dialogue
1. Individuals from both Fulbe and non-Fulbe households come together to discuss their differences;
2. Dialogue increases interethnic understanding, reduces resentments, and builds trust;
3. Discussion translates into observable changes in the community that are more inclusive of the Fulbe.
Conflict Mediation Committees
1. Interethnic conflict mediation committees are established with representation from key ethnic groups and provided with training to effectively resolve conflicts;
1. Newly-established committees are perceived by communities as being fair, impartial, and effective;
1. Parties to complaints seek mediation from committees to resolve disputes;
1. Mediation committees effectively resolve disputes; 
1. Interethnic resentments and retaliatory incidents of violence and property damage decrease.

4.3 Heterogenous effects
We will test for heterogenous effects by gender. In general, it is not clear ex ante which gender would see greater impacts for any given outcome. Finding differential effects – for example, greater effects for either male or female Fulbe – could be interpreted as evidence that cultural attitudes and gender norms made the intervention less effective for either women or men, or that the program was less successful at including either men or women in intervention activities.
Since we do not have ex-ante hypotheses for these heterogenous effects, we consider this analysis to be exploratory and will characterize it as such in our reporting.
5. Identification Strategy
[bookmark: OLE_LINK413]Our primary outcomes of interests come from questions asked in both the baseline and endline household surveys, detailed in Section 4.1. We rely on the following ANCOVA specification to test for treatment effects on these outcomes:

[bookmark: OLE_LINK341][bookmark: OLE_LINK342][bookmark: OLE_LINK425]Where is the outcome measured at endline;  is the outcome measured at baseline;  is a dummy indicating whether the community c, where respondent i lives, was assigned to treatment;  is a set of respondent- and household-level controls measured at baseline; and  is a district-level fixed effect. We plan to control for the following characteristics in : respondent gender, age, education, dummy for being born in the community, number of household members, a dummy for whether any children in the household participate in cattle herding activities, number of cattle household owns, and farm plot size.  is an error term, and since randomization is at the community-level we cluster standard errors at the level of community. is the main parameter of interest and provides an estimate of the intent-to-treat effect, the effect of living in a community selected to receive treatment. 
Note that Equation (1) can only be estimated for households that are interviewed at both baseline and endline. If attrition between baseline and endline becomes a major issue (for example, because many Fulbe households move), we will estimate Equation (1) without controlling for the baseline outcome, using only the endline sample and replacing  with . In this case, we would exclude the dummy whether children participate in cattle herding and number of cattle the household owns from the vector of controls, given that the possibility that they may be affected by treatment.
Our identification strategy for our primary outcomes of interest estimates all regressions separately for the Fulbe and non-Fulbe sample, and uses the primary household respondent (i.e., the household head). As noted above, we will also perform exploratory analysis that examines effects by gender and other individual characteristics, which will require using the secondary household respondent (i.e., the primary decisionmaker of opposite gender to the primary respondent).
5.1 [bookmark: OLE_LINK344]Heterogenous Effects
To test for heterogenous effects, we add an interaction term to Equation 1, interacting treatment with the variable of interest. To estimate heterogenous effects by gender, we include the data from the second household respondent (i.e., primary female decisionmaker) as additional observations.
5.2 [bookmark: OLE_LINK345]Sample Attrition
We will first test for attrition by estimating an equation similar to Equation (1), but with no term for baseline outcome:

Where  is an indicator taking a value of 1 if the household is not interviewed at endline, and 0 otherwise, and all other terms are as defined above. As above, is the parameter of interest; if the parameter is statistically significant at the 5 percent level we will conclude that attrition is related to treatment. 
The effect will be estimated separately for Fulbe and non-Fulbe households. We believe that the risk of attrition is highest for Fulbe households, who have fewer ties to the communities where they live and move more frequently. Unlike other community members, Fulbe generally cannot own land, are seen as guests in the community, and can be pushed to move if the community agitates against them, they sense they are no longer welcome, or their conditions in the community are no longer favorable. If we find that Fulbe households in treatment communities are less likely to attrit than their counterparts in control communities, this will be an important finding on its own because it could suggest the intervention reduces the forces that push the Fulbe to move.
If attrition is found to be correlated with treatment assignment, we will explore using different attrition correction methods, including inverse probability weighting, where the predictions of equation (2) are used to create weights that overweight the individuals that are observed but were likely to attrit; and bounding methods assuming monotonicity (Lee 2002; Zhang and Rubin 2003), and stochastic dominance (Zhang and Rubin 2003). 
5.3 [bookmark: OLE_LINK346]Missing Data
Missing data may result from households refusing to answer specific questions or responding “Don’t Know”. From our baseline data, we expect relatively few observations to be affected. We will not perform imputation for covariates with missing values at either baseline or endline; instead, these values will be recoded to zero and controls will be added to account for missingness. 
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