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Abbreviations
CIAT

Inter-Ministerial Land Planning Committee (Comité Interministériel d’Aménagement 
du Territoire)

DPC

Civil Protection Directorate (Direction de la Protection Civile)

DRM

Disaster Risk Management

EWS

Early Warning System

FAMV

Faculty of Agronomics and Veterinary Medicine (Faculté d’Agronomie et de Médecine 


Vétérinaire)
Ha  
          
Hectare

HTG 
          
Haitian Currency (Gourdes)
IE
          
Impact Evaluation

iGOPP

Index of Governance and Public Policy in Disaster Risk Management

MARNDR    
Haitian Ministry of Agriculture (Ministère de l’Agriculture, des Ressources Naturelles 

et du Développement Rural)

M&E 
          
Monitoring and Evaluation

NGO
         
Non-Governmental Organization

PMR 
         
Progress Monitoring Report

PMDN

Natural Disaster Mitigation Program (Programme de Mitigation des Désastres 
Naturels)
PPCR

Pilot Program for Climate Resilience

I. INTRODUCTION

1.1 The objective of the project is to reduce rural economic losses through the improvement of climate risk management in selected watersheds. To reach these objectives, the program is structured around three components: (1) Capacity Building to Reduce Climate Risk; (2) Climate Risk Reduction; and (3) Reconstruction of the Faculty of Agronomics and Veterinary Medicine (FAMV).  
1.2 The Monitoring and Evaluation System will rely on four components: 
i. Biannual monitoring reports prepared by a monitoring officer affiliated to the Executing Agency of the Natural Disaster Mitigation Program (see Part II).
ii. Annual monitoring reports on the Pilot Program for Climate Resilience (PPCR)’s related activities (HA-G1031) as well as core outcome indicators included in the project’s results matrix (see Table 4) prepared by the Inter-Ministerial Land Planning Committee (CIAT). As part of the global PPCR, all participating countries are required to monitor and report results on a regular basis using key indicators established in an approved PPCR Results Framework. This Framework contains five core indicators which all PPCR pilot country and regional programs are required to report on at the level of their investment plans.
iii. Mid-term and final independent evaluations (the latter will include an ex-post economic analysis of the project using the same methodology as the ex-ante economic analysis but with actual project data) focusing on the project’s effectiveness, efficiency, sustainability, relevance and coherence.

iv. An external impact evaluation based on an experimental method (see Part III).
1.3 The Executing Agency of the Natural Disaster Mitigation Program will be responsible for the operational monitoring of the project at all levels (Components I, II, and III). CIAT, which is the focal point for the PPCR in Haiti, will provide support to the executing agency in the monitoring of PPCR’s related activities as well as core outcome indicators, and will be in charge of reporting them. Consulting firms will be contracted by the executing agency to carry out mid-term and final independent evaluations as well as for the implementation of the impact evaluation.
II. MONITORING

A. Output Indicators
1.1 Based on the complete results matrix of the project, the monitoring will consider the following output indicators:

Table 1

Output Indicators
	Indicator
	Frequency of Measurement
	Source of Verification

	Component I: Capacity Building to Reduce Climate Risk

	OUTPUT 1: Climate risk modelling completed
	Biannual
	Executing agency reports and IDB inspection visits

	OUTPUT 2: Agriculture climate risk information system established and disseminated
	
	

	OUTPUT 3: Research programs in agriculture, climate change and watershed management completed
	
	

	OUTPUT 4: Number of people supported by the applied research program [PPCR core indicator]
	
	

	OUTPUT 5: Training programs on disaster risk management and climate change adaptation in agriculture completed
	
	

	OUTPUT 6: Training program on damage assessment in agriculture completed
	
	

	OUTPUT 7: National Emergency and Recovery Plan for Extreme Climate events in the agricultural sector completed and disseminated
	
	

	OUTPUT 8: Watershed Management Committees established and trained
	
	

	Component II: Climate Risk Reduction

	OUTPUT 1: Community based early warning systems established in targeted watersheds
	Biannual
	Executing agency reports and IDB inspection visits

	OUTPUT 2 : Small-scale upstream watershed infrastructures built
	
	

	OUTPUT 3: Downstream watershed infrastructure built
	
	

	Component III: Reconstruction of FAMV

	OUTPUT 1: FAMV campus designed and constructed in accordance with national building standards
	Biannual
	Executing agency reports and IDB inspection visits


B. Data Collection and Instruments
1.2 The project’s full-time monitoring officer will be responsible for the monitoring of all the output indicators described in Table 1. The officer will work in close collaboration with CIAT for the monitoring of PPCR’s related indicators. Monitoring data will be compiled from:
· On-site visual inspections;
· The Agriculture Climate Risk Information System;
· Two FAMV students hired as interns who will make day-to-day observations and measurements of key technical, economic and environmental indicators in the project area located in the upper watershed;
· MARNDR technological transfer program’s reports;
· Reports by external consultants hired by the project for the development and implementation of research and training programs, the early warning system (EWS) practical drill, the endline update of iGOPP and the post-construction structural evaluation of FAMV. 

C. Reporting
1.3 The executing agency will prepare and transmit to the Bank a biannual activity report that will include the results of the monitoring of all the output indicators listed above. The preparation by the executing agency and the Bank’s approval of these reports is a contractual condition of the grant. At the end of the project (year 5), the executing agency will prepare a final report.

1.4 These reports will provide all the required information for the Progress Monitoring Report (PMR) system of the Bank, which will be updated on a biannual basis by the specialist in charge.

1.5 The entity contracted to carry out the impact evaluation will submit a biannual report on data collection activities and data analysis. This report will be transmitted to the Bank for approval. This constitutes another contractual condition of the grant.

1.6 Biannual monitoring reports are due one month after the end of the each semester (i.e. on January 31st and July 31st). 

A. Independent Evaluations

1.7 The executing agency will submit to the Bank a mid-term independent evaluation report within 90 days after the date on which 50% of the grand proceeds have been committed. The objective of this evaluation will be to determine whether execution is satisfactory and whether the project’s strategy is generating the desired impact, or whether adjustments are needed. For each Component, it will highlight the key issues that are faced and which require responses from the executing agency. It will also provide a set of preliminary insights about the project’s design, implementation, and management.

1.8 A final independent evaluation will be carried out a few months before the end of the project at year 5 to determine whether it has reached its objectives. The evaluation team will report the results of the project’s impact evaluation as well as identify the lessons learned through the project and in particular its key successes and failures. The team will also assess the sustainability of the project’s results and propose a set of recommendations to the various project’s stakeholders in order to reinforce it.

1.9 Table 2 provides details on the entities responsible for the supervision of the independent evaluations as well as budgetary allocations for each activity and source of funding.
Table 2

Independent Evaluations Work Plan
	Activity
	 2016
	2017
	2018
	2019
	2020
	Responsible
	Cost (currency)
	Source of Funding

	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	
	
	

	Mid-term evaluation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	MARNDR
	US$ 85,000
	Project Budget (M&E category)

	Final evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	MARNDR
	US$ 100,000
	Project Budget (M&E category)


A. Monitoring Coordination, Work Plan and Budget

1.10 Table 3 provides details on the responsible entities for the implementation of the monitoring plan, monitoring activities, budgetary allocations for each activities and sources of funding.
Table 3
Monitoring Work Plan

	Activity
	 2016
	2017
	2018
	2019
	2020
	Responsible
	Cost (currency)
	Source of Funding

	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	
	
	

	Inspection visits
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	IDB
	US$ 10,000
	IDB Transactional Budget

	Endline update of iGOPP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	MARNDR
	US$ 25,000
	Project Budget (M&E category)

	Practical drill of community EWS
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	MARNDR
	US$ 30,000
	Project Budget (M&E category)

	Day-to-day project monitoring
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Monitoring officer and project interns
	US$ 300,000
	Project Budget


III. EVALUATION

A. Logic of Intervention and Main Evaluation Questions

As previously stated, the objective of the project is to reduce rural economic losses through the improvement of climate risk management in the five selected watersheds of Artibonite, Cavaillon, Ravine du Sud, Grande Rivière du Nord and Acul Dubreuil. In order to reach these objectives, the program is structured around three components: (I) Capacity Building to Reduce Climate Risk; (II) Climate Risk Reduction; and (III) Reconstruction of FAMV.  
Component I, Capacity Building to Reduce Climate Risk, aims at strengthening capacities to manage natural disasters and climate change risks in the agriculture sector. This component will thus finance studies based on probabilistic assessments of climate risks and watershed modelling methodologies. It will also provide support in the establishment and dissemination of an agriculture climate risk information system, for which these studies will provide a key input. It will finance research programs in agriculture, climate change and watershed management in order to systematize existing climate change adaptation practices as well as to develop new techniques such as improved agroforestry systems and climate change resistant crops. This component will also finance training programs on disaster risk management and climate change adaptation in agriculture as well as on damage assessments in agriculture. These training programs will be administered to students, public officers and academia. Last but not least, this component will strengthen risk governance through the establishment and dissemination of a National Emergency and Recovery Plan for Extreme Climate Events in the Agriculture Sector, and the establishment and training of local Watershed Management Committees. All in all, these interventions will equip both local and national Disaster Risk Management (DRM) entities with advanced knowledge and tools to better manage natural disasters and climate change risks in the agriculture sector. 
Component II, Climate Risk Reduction, seeks to reduce rural households’ risks to climate events and to improve farmers’ income. This component will finance the training and equipment of departmental and local Civil Protection Directorate (DPC) Committees, as well as the development and installation of community-based early warning systems. It will also finance the construction of mitigation works such as downstream river-bank protection infrastructures and small-scale upstream water and sediment conservation infrastructures such as check-dams. The latter will increase farmers’ income by improving access to water and creating, through sediment accumulation, highly fertile cultivable areas on the upstream parts of these infrastructures. Taken together, these interventions will lead to a reduction of the risk of economic losses due to floods and erosion in the five targeted watersheds. 
Component III, Reconstruction of FAMV, will finance the design and reconstruction of FAMV campus, which was almost entirely destroyed by the January 2010 earthquake, following national building standards. This reconstruction will restore the educational capacity of FAMV campus in order to, in the longer run, strengthen the country’s internal research capacity on climate change as well as natural resources and watershed management. 
The program’s logic of intervention is summarized in Graph 1:
Graph 1

The Program’s Logic of Intervention




Thus, by increasing both local and national DRM capacity and by reducing the risk of economic losses due to floods with the construction of downstream riverbank infrastructures and the installation of community based early warning systems, the program will decrease crop, livestock and infrastructure losses caused by flood events. Moreover, by improving climate change adaptation in the agriculture sector through research, trainings and the restoration of FAMV’s educational capacity, as well as by improving water and sediment conservation through the construction of check-dams and stone walls in selected gullies, the project will increase agricultural productivity. These are the ultimate impacts of the program. 

An experimental approach will be used to measure the project’s impact on agricultural productivity through the applied research program (Component I) and the construction of check-dams (Component II). For these interventions which will take place in the upper watersheds, it will indeed be possible to randomly assign eligible farmers to treatment and control groups. 

The reduction of economic losses caused by floods in the lower watersheds, on the other hand, will be measured using a reflexive approach (before-after) as it is not feasible to identify a clear counterfactual for this intervention. Baseline data will come from the following sources:
· For the Artibonite watershed: 

In August 2013, surveys were administered by Artelia, a consulting firm, to 100 farms and 200 rural and urban households distributed over the entire irrigation district of Artibonite. In order to reduce sampling error, the « farm » sample was stratified by plot sizes and level of access to irrigation water, while the “households” sample was stratified by population density and flood vulnerability. The survey gathered data on a number of relevant indicators such as agricultural productivity, access to water and economic losses caused by flooding. 
· For the watersheds of Cavaillon, Ravine du Sud, Grande Rivière du Nord and Acul Dubreuil : 

In May 2015, AECOM surveyed 1,200 households in these four watersheds using a questionnaire similar to the one used by Artelia. The sample was stratified based on land use and flood vulnerability. 
Using these two surveys, it was possible to estimate baseline levels of economic losses caused by flood events of different return periods in each of the five targeted watersheds. In order to observe how this indicator has evolved over time with the project, a follow up panel survey will be administered at the end of the project. However, since the construction of downstream riverbank infrastructures and the installation of community based early warning systems are expected to be completed approximately three years after the start of the project, the follow up panel survey will cover a period of two years and will thus focus on identifying losses associated with a one year return period flood event:
Considering that:
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Where,


P       is the probability of occurrence


T       is the return period


N       is the number of years of observations

We estimate that for a two year observation period (N = 2), the probability of occurrence of a one year return period flood event (T = 1) is 100%. The return period of post-intervention flood events will be established based on a statistical analysis of rainfall data. The difference between post-intervention economic losses associated with flood events of a one year return period and baseline economic losses associated with flood events of the same return period will be the project’s impact. 

Regarding Component III, the impact of the reconstruction of the FAMV campus on wages and research capabilities of post-reconstruction graduates will only materialize in the long run. As a result, it will not be possible to measure these benefits within the timeframe of this evaluation. 
B. Impact and Outcome Indicators

Table 4 gives the impact and outcome indicators that will be part of the project’s evaluation as well as their formula, frequency of measurement and means of verification:
Table 4
Impact and Outcome Indicators
	Indicator
	Formula / Definition
	Frequency of Measurement
	Means of Verification

	Impact

	Difference in average annual gross value-added per plot between beneficiaries of check-dams and control group (in US$)
	 
Gross value-added 
= value of production – intermediate consumption
	2016; 2019 ; 2020
	Baseline and follow up household surveys in the upper watersheds

	Difference in average annual gross value-added per farm between beneficiaries of research program and control group (in US$)
	 Gross value-added 
= value of production – intermediate consumption
	2016; 2019 ; 2020
	Baseline and follow up household surveys in the upper watersheds

	Reduction of losses caused by a one year return period flood event in the targeted watersheds
	Losses include agricultural production, infrastructure and personal property (in US$)
	2020
	Follow up Artelia/AECOM studies in the lower watersheds

	Sector Outcome: Beneficiaries of improved management and sustainable use of natural and cultural capital
	# of households
	2020
	Field visits and monitoring reports

	Component I: Capacity Building to Reduce Climate Risk

	Number of climate-proof agricultural techniques incorporated in MARNDR's technological transfer program
	# of climate-proof agricultural techniques
	2019; 2020
	MARNDR monitoring reports

	Agricultural techniques adoption rate among farmers [PPCR core indicator]
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	Annual
	Field visits and monitoring reports; CIAT monitoring reports

	iGOPP-FP sub-index
	Financial Protection sub-index (for more details, see: https://publications.iadb.org/handle/11319/6717)
	2020
	iGOPP endline report

	iGOPP-RC sub-index
	Post-Disaster Recovery Planning sub-index (for more details, see: https://publications.iadb.org/handle/11319/6717)
	2020
	iGOPP endline report

	Share of MARNDR mitigation works design based on climate risk analysis information system in the selected watersheds
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	Biannual
	Field visits and monitoring reports

	Queries to the risk information system registered through the web page.
	# of queries
	Biannual
	Field visits and monitoring reports

	Component II: Climate Risk Reduction

	Total volume of sediments contained by check-dams
	Volume in m3
	Continuous
	Day-to-day monitoring by the project's interns

	Total cultivable area created by check-dams in the gullies
	Area in Ha
	Continuous
	Day-to-day monitoring by the project's interns

	Total volume of water contained by check dams that is available during the dry season
	 
Volume in m3
	Continuous
	Day-to-day monitoring by the project's interns

	Farmers who benefit from new cultivable area created by check-dams [PPCR core indicator]
	# of farmers
	Continuous
	Day-to-day monitoring by the project's interns; CIAT monitoring reports

	Reduction of expected average annual economic losses due to floods in targeted watersheds
	Average annual economic losses (in US$)
	Biannual
	Results of climate risk modelling

	Reduction of expected average annual economic losses due to erosion affecting the irrigation canals in Artibonite
	Average annual economic losses (in US$)
	Annual
	Results of climate risk modelling

	Community based early warning systems functioning in targeted watersheds
	# of systems functioning
	2019
	Practical drill report

	Component III: Reconstruction of FAMV

	Annual number of research papers published by FAMV on disaster risk management and climate-proof agriculture
	# of research papers
	Annual
	Field visits and monitoring reports

	Reduction of expected loss of human lives due to collapse of FAMV buildings
	# of expected loss of human lives (people under threat * probability of collapse)
	2020
	Works supervision reports and final reception report


Appendix 1 illustrates the strategic alignment of the project’s output, outcome and impact indicators with GCI-9.
C. Impact Evaluation Methodology
a) Methodology

Agriculture plays a key role in the Haitian economy by contributing to 25% of GDP and 71% of employment in rural areas.
 It is also the sector of the economy that is the most exposed to disasters associated with climate hazards. In addition to harmful climatic events such as storms and hurricanes, which according to a 2004 UNDP report on Disaster Risk Reduction have impacted Haiti 40 times in the last 50 years, the sector is also severely affected by droughts.
 In the face of such high risks of natural disasters, which are likely to increase as a result of climate change, the sector’s adaptation capacity is very low due to institutional weaknesses, highly limited financial capabilities and lack of innovation.
In the light of these facts, the objective of the project is to intervene both in the upper and in the lower parts of the watersheds of Artibonite, Cavaillon, Ravine du Sud, Grande Rivière du Nord and Acul Dubreuil in order to reduce economic losses caused by natural disasters and to increase agricultural productivity. 
In the upper watersheds, the exposure to climate variability and to drought in particular, has led to revenue instability and to chronic poverty.
 In addition, the high degree of deforestation, partly due to inadequate farming practices, has led to erosion and to higher river flows which exacerbate the risk of flooding in the downstream parts of watersheds.  
In the upper watersheds, the project will intervene through two mechanisms: 1) the construction of small-scale soil and water conservation infrastructures such as check-dams and stone walls in selected gullies (Component II); and 2) the application of climate-resilient agricultural research (Component I):
i. Construction of small-scale soil and water conservation infrastructures:

The impact of stone walls will be exclusively environmental; namely to decrease erosion and reduce water flows. They will not create any opportunity for agricultural intensification. Check-dams, however, will not only retain flood water during harmful climatic events, but also intercept sediments coming from upstream and retain humidity. With time (varying from 6 months to 2 years: the speed of sedimentation depends on the type of soil, the ravine’s slope, the quantity of rainfalls and the land use upstream), the quantity of soil sediments accumulated on the upstream part of the check dam will be such that it will form a flat, humid and highly fertile area on which highly profitable crops such as bananas and vegetables can be grown. According to the Ex Post Economic Analysis of HA-L1041, on average, the annual gross value-added on such plots increases by US$ 1,215 following the construction of a check-dam. Moreover, this study shows that the average plot size increases from 0.5 to 1 Ha after the construction of a check-dam as a result of sediment accumulation. The project will finance the construction of 567 check-dams and 4,500 stone walls.
Picture 1: Check-dam with a water retention tank
[image: image4.jpg]



Picture 2: Agricultural intensification less than a year after the construction of the check-dam
[image: image5.emf]
The main criterion that will be considered when selecting the potential construction sites for check dams is the potential for agricultural intensification, which will be determined by the current agro-ecological environment, the type and quality of soil, as well as the gully’s slope, which must lie between 5 and 20% so as to remain suitable for both agriculture and the construction of a solid check dam. Two other factors must also be taken into account:

1. Proximity of construction materials: Rocks, sand and water must be available from a relatively short distance in order to keep the cost of construction reasonable.
2. Proximity of roads: Roads will be used not only to carry all construction materials and equipment which cannot be found directly on site, but also later on to transport harvests to the market place.

ii. Application of climate-resilient agricultural research: 

As described above, Haiti suffers from a severe underinvestment in agricultural research capable of developing cost-effective and climate-resilient farming practices. The purpose of this intervention will be to restore MARNDR’s capacity to develop new techniques such as improved agroforestry systems, climate-resilient crops and sustainable farming practices, as well as to identify existing climate-resilient techniques developed by farmers themselves. The project will then finance the dissemination of these various techniques in the two communes of Saint Michel de l’Attalaye and Saint Raphael through farmer field schools, personalized technical assistance and the distribution of agricultural inputs. The objective will be to reach 910 farmers evenly distributed in each of the following three agro ecological environments: irrigated perimeters; plain areas located around the irrigated perimeters (rain-fed agriculture areas); mountainous areas.  
The evaluation will take place in the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael, where both interventions will take place simultaneously, in order to respond to the following evaluation questions:

1. What will be the project’s impact on agricultural productivity for the farmers who benefit from the construction of a check-dam (i.e. who cultivate the land on which check-dams are built)?
2. Is there a positive differential impact on agricultural productivity for the farmers who benefit from both the construction of a check-dam and the applied research program, as opposed to those who only benefit from the construction of a check-dam?

In the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael, 217 check-dams are going to be built and approximately 300 farmers are going to benefit from the application of the climate-resilient agricultural research. 
The expected impact of stone walls (exclusively environmental, as described above) as well as the expected environmental impact of check-dams will be significant, mainly with regard to erosion. However, several years of pre-project measures of sediment load at the outlet of a gully would be needed in order to make meaningful comparison with post-construction data. As a result, no rigorous evaluation can be implemented to measure this impact. Instead, two FAMV students will be recruited as interns in order to perform day-to-day on-site observations and measurements of key technical and environmental outcome indicators such as the volume of sediment contained by check-dams and the evolution of soil fertility on the upstream part of these dams. They will also be in charge of administering qualitative surveys in order to assess the project’s smaller socio-economic impacts and indirect effects mainly with regard to access to water. 
There will be two treatment groups as part of this impact evaluation: 
· Treatment 1: farmers who will benefit from the construction of check dams;

· Treatment 2: farmers who will benefit from the construction of check dams as well as from the application of the climate-resilient agricultural research;
The random allocation of farmers to Treatment 1, Treatment 2 or the control group will take place as follows: 

1. Early 2016, in the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael, the entity responsible for the identification of future check-dam construction sites must identify more sites than needed in the area. More specifically, it must identify 417 suitable sites, instead of only 217, as well the farmer cultivating each site (on average, it is estimated that there will be one farmer per site); 
2. After a careful analysis of the agro-ecological environment as well as socio-economic reality of each site, it must be decided whether the sample needs to be stratified; 
3. Each of the 417 farmers must then be randomly allocated to Treatment 1 (108 farmers), Treatment 2 (109 farmers) or the control group (200 farmers).

The maximum number of farmers that can be allocated to Treatment 1 and Treatment 2 combined is 217 because it represents the total number of check-dams that are going to be built in the area. Despite the apparent small size of each group, the results of the randomization are expected to be balanced across them for at least two reasons. First of all, quantitative as well as qualitative data that has been collected in the area of Saint Raphael as part of the impact evaluation of HA-L1059, MARNDR’s program of technology transfer to small farmers through the voucher system financed by the IDB, shows that socio-economic indicators are relatively homogeneous (i.e. with small variance). This is even more likely to be the case in mountainous areas where there is no access to irrigation water, which is typically considered to be the main factor behind differences in agricultural productivity. Second, the stratification of the sample, if applicable (see point 2. above), as well as the use of a difference-in-difference methodology as described below will improve the precision of the estimates. 

The randomized selection of Treatment 1 and Treatment 2 thus prevents any selection bias and ensures that Treatment 1, Treatment 2 and the control group are truly comparable to each other. In the absence of the project, the impact and outcome indicators for each group would be equal on average. Thus we would have:

Yi (t=1, P=0) = Yj (t=1, P=0) = Yk (t=1, P=0)

Where,


Y       is an outcome indicator


i        represents Treatment 1

j        represents Treatment 2

j        represents the control group

t=0   is before the start of the project


t=1   is after the start of the project


P=0  indicates no participation to the project


P=1  indicates participation to the project
This comparability between each group will allow us to identify the causal effect of the program using a difference-in-difference methodology:
1. The impact of Treatment 1:

In order to estimate the impact of Treatment 1, we will use the following equation:
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Where,
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       is the outcome of interest;

α        is a constant;
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      is a dummy variable equal to 1 if the farmer benefits from

          Treatment 1;
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       is a dummy variable equal to 0 before Treatment 1 and equal to 1 


          after;

ε        is a the error term.
Here, the randomization will make the coefficient [image: image14.png]V1



, which controls for the initial differences between Treatment 1 and the control group, equal to 0. The coefficient [image: image16.png]B,



 captures the trend and the coefficient [image: image18.png]


 represents the estimated impact of Treatment 1 (i.e. the average treatment effect).
 

2. The impact of Treatment 2:

In order to estimate the impact of Treatment 2, we will use the following equation:
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Where,


[image: image22.png]



       is the outcome of interest;


α        is a constant;


[image: image25.png]



      is a dummy variable equal to 1 if the farmer benefits from


          Treatment 2;
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       is a dummy variable equal to 0 before Treatment 2 and equal to 1 


          after;


ε        is a the error term.
Here, the randomization will make the coefficient [image: image31.png]V2




, which controls for the initial differences between Treatment 2 and the control group, equal to 0. The coefficient [image: image34.png]B,




 captures the trend and the coefficient [image: image36.png]


 represents the estimated impact of Treatment 2 (i.e. the average treatment effect).
The difference between these two average treatment effects ([image: image37.png]6, —



) represents the differential impact between Treatment 2 and Treatment 1. If, as expected, the differential is positive, it indicates that the impact on the outcome of interest is larger for farmers who benefit from both the construction of check dams and the application of the climate-resilient agricultural research, than for those who benefit only from the construction of check-dams.
The construction of check-dams in the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael will take place between Y1 and Y3, while the applied research program will be implemented progressively starting in Y2. As a result, the three survey rounds will take place as follows:

1. Baseline survey: in Y1, after the 417 potential future construction sites have been identified; 
2. First follow up survey: approximately one year after the end of the construction of all 217 check-dams in the area;
3. Second follow up survey: approximately two years after the end of the construction of all 217 check-dams in the area. 
Comparing baseline data with data from the first follow up survey will help us measure 1-to-2 year effects, while comparing baseline data with data from the second follow up survey will help us measure 2-to-3 year effects. According to the Ex Post Economic Analysis of HA-L104, it takes around one year after the construction of a check dam for the agricultural intensification potential to materialize. Similarly, regarding the application of the climate-resilient agricultural research, impacts on agricultural productivity should quickly be observable. As a result, while the first follow up survey will help measure relatively short term impacts, the second follow up survey will help measure the sustainability of the intervention. 
a) Literature Review

Research on the impact of check dams worldwide has focused on their hydrological and geomorphological effects and provides little to no insights on their economic impact.
 In the Loess plateau of China for instance, Xu Xiangzhou (Xu et al. 2002-2004) has shown that the construction of check dams was one of the most effective means of soil conservation. On average, it was estimated that the sediment reduction ratio could reach up to 60%. However, as previously described, it will not be possible to implement such a rigorous methodology to measure the environmental impact of this project.

In Haiti, a number of projects have financed the construction of check-dams. The French NGO “SOS Enfants Sans Frontières” for instance has built 42 check-dams in 11 different gullies in the area of Gros Morne between 2006 and 2011. More recently, the Bank also financed two MARNDR projects, the Agricultural Intensification Project (HA-L0016) and the first Natural Disaster Mitigation Program (HA-L1041), which dedicated resources to the construction of check-dams. An Ex Post Economic Analysis of the latter was recently conducted and shows that check-dams can lead to an annual increase in gross value-added of US$ 1,215 through (1) an increase in the cultivable area located on the upstream part of the check-dam and (2) an improvement in the fertility of soils which not only leads to agricultural intensification, but also to crop diversification. 
Regarding the impact of applied agricultural research on productivity worldwide, evidence such as Chand et al. (2012), Mogues et al. (2012) and Alston et al. (2000) suggests that it has been largely positive. Chand, for instance, estimates that agricultural research programs which were implemented in India between 1975 and 2005 have reached an average internal rate of return (IRR) of 42%. Mogues, on the other hand, analyzes the impact of 375 applied research programs as well as 81 agricultural extension programs implemented in Asia, Latin America, Africa and OECD countries, and estimates that 80% of these programs have reached IRRs higher than 20%. Last but not least, Alston et al. (2000) looks at all the available evidence on rates of return to investments in agricultural Research & Development since 1953 and estimates that the average rate of return was 100% per year for applied research, with a median value of 48% per year.
In Haiti, however, the scarcity of past applied research experiences in the agricultural sector has led to an absence of evidence on the impact of such programs. This evaluation represents the first attempt to measure the impact of applied agricultural research on productivity in Haiti and will thus contribute to close a major knowledge gap for the country’s agricultural sector. 

Moreover, we are not aware of any study in Haiti or in the rest of the world that has focused on demonstrating the impacts of (1) check-dams and (2) the combination of check-dams and applied research programs on agricultural productivity using an experimental impact evaluation methodology such as the one proposed here. 
a) Power Calculations

Statistical power calculations were performed to estimate the minimum detectable effect (MDE) given the total sample size and its distribution across Treatment 1 (108 farmers), Treatment 2 (109 farmers) and the control group (200 farmers). These calculations are based on data from the impact evaluation of HA-L1059 which took place in Saint Raphael in April 2015. This is the most recent and exhaustive agricultural data available for the area. The data indicates that the average value of production per hectare in the irrigated perimeter of Saint Raphael is 55,080 HTG, with a standard deviation of 66,580 HTG.

The calculations were done with a power of 0.80 and a 5% significance level, and based on the hypotheses of complete take-up (i.e. all the farmers who are offered participation in the project will accept) and an attrition rate of 10% for members of the control group. Given the high level of mobility in Haiti, it is indeed important to account for the risk that some control farmers interviewed at baseline might not be found during the follow-up surveys (however, given the high benefits associated with Treatment 1 as well as Treatment 2, no attrition is expected in these two groups)
The following equation is used to estimate the MDE:
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Where,


MDE
is the minimum detectable effect measured as the difference in means
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is the critical value of a confidence interval
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is the critical value of the statistical power


P
is the share of the sample that receives the treatment


σ
is the standard deviation


N
is the sample size

Using this equation, we estimate the following:
Table 5
Power Calculations

	 
	Treatment 1 - Control
	Treatment 2 - Control
	Treatment 1 - Treatment 2

	Average value of production per Ha
	55,080 HTG (or US$ 975)
	55,080 HTG (or US$ 975)
	55,080 HTG (or US$ 975)

	Std deviation
	66,580 HTG (or US$ 1,178)
	66,580 HTG (or US$ 1,178)
	66,580 HTG (or US$ 1,178)

	Minimum Detectable Effect as % of value of production per Ha
	36%
	35%
	41%

	Minimum Detectable Effect as difference in means
	19,758 HTG (or US$ 350)
	19,699 HTG (or US$ 349)
	22,464 HTG (or US$ 395)

	Sample size
	308
	309
	217

	Share of the sample that receives the treatment
	35% (108 farmers out of 308)
	36% (109 farmers out of 309)
	50% (the sample is equally divided between Treatment 1 and Treatment 2)


According to Table 5, when comparing Treatment 1 with the control group, the minimum detectable effect is 36% (i.e. a change in the average value of production per Ha of US$ 350). When comparing Treatment 2 with the control group, the minimum detectable effect is 35% (i.e. a change in the average value of production per Ha of US$ 349). Last, when comparing Treatment 1 with Treatment 2, the MDE is slightly higher at 41% since the total sample size is smaller (i.e. a change in the average value of production per Ha of US$ 395). Compared to the project’s expected increase in annual gross value-added resulting from either the construction of check-dams (Impact Indicator 2 in the results matrix which has been estimated based on the Ex Post Economic Analysis of HA-L1041), or the application of the climate-resilient agricultural research (Impact Indicator 3 in the results matrix which has been estimated based on Chand et al. (2012)), these numbers are relatively small. 
The only other source of comprehensive agricultural data available for the areas of Saint Michel de l’Attalaye and Saint Raphael is the 2001 Survey on Living Conditions. This data indicates that the average annual agricultural income in rural areas of the North department is 3,084 HTG, with a standard deviation of 4,324 HTG.
 It is important to note that the standard deviation is likely to be overestimated considering that it is calculated over the entire department, while the project will only intervene in two relatively homogeneous sub-areas. Despite this limitation, power calculations were performed using this data as well as the same take-up and attrition rates as described above in order to assess how MDE estimates may vary as a result of the source of the data used in the calculation:

Table 6
Alternative Power Calculations
	 
	Treatment 1 - Control
	Treatment 2 - Control
	Treatment 1 - Treatment 2

	Average value of production per Ha
	3,084 HTG
	3,084 HTG
	3,084 HTG

	Std deviation
	4,324 HTG
	4,324 HTG
	4,324 HTG

	Minimum Detectable Effect as % of value of production per Ha
	42%
	41%
	47%

	Minimum Detectable Effect as difference in means
	1,283 HTG
	1,279 HTG
	1,459 HTG

	Sample size
	308
	309
	217

	Share of the sample that receives the treatment
	35% (108 farmers out of 308)
	35% (109 farmers out of 309)
	50% (the sample is equally divided between Treatment 1 and Treatment 2)


As shown in Table 6, the MDE estimates are slightly higher when using data from the 2001 Survey on Living Conditions. However, these estimates still fall below the expected increase in annual gross value-added resulting from the project and thus indicate that the current IE design should still provide enough statistical power to detect the project’s impact.
One last factor that could affect the statistical power of this IE is the stratification of the sample. As describe above, since the 417 potential future construction sites have not yet been identified, it is not known whether the sample will need to be stratified. Based on our current knowledge of the future intervention area, it is unlikely to be necessary. Access to water, which in Haiti represents the key factor behind differences in agricultural productivity, is indeed not going to vary significantly within such mountainous areas. Similarly, crop systems and the use of agricultural inputs are likely to be homogeneous within these areas.
In sum, for three survey rounds, the sample size will be 417 each time (for a total of 1,251 surveys). Since the sample size is constrained by the number of check dams that are going to be built in the area, the only way to increase the statistical power of this design would be to measure the impact of Treatment 1 and Treatment 2 together: using data from the impact evaluation of HA-L1059, this would give us a MDE of 29.45%. This option was not chosen by the team as it would considerably decrease the informational value of the whole evaluation exercise.
b) Data Collection
There will be three survey rounds: a baseline and two follow up surveys. In order to match the survey schedule with the agricultural calendar in the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael, surveys should be administered between June and August. 
c) Questionnaire

The main data collection instrument for this evaluation will be a household survey with detailed plot-level and crop information (Table 7):
Table 7
Survey Instrument

	SECTION

	Section 1: HH information

	 

	Section 1.1: Identification of HH members

	Section 1.2: Information on education, health and work

	Section 2: Plots information

	 

	Section 2.1: List of plots

	Section 2.2: Information about plots owned

	Section 2.3: Information about plots rented

	Section 2.4: Information about leased plots

	Section 2.5: Information about purchase and sale of land

	Section 2.6: Information about the use of agricultural technologies on plots

	Section 3: Crop information

	 

	Section 3.1: List of annual crops

	Section 3.2: Seeding of annual crops

	Section 3.3: Use of agricultural inputs on annual crops

	Section 3.4: Labor used for annual crops

	Section 3.5: Annual crops production

	Section 3.6: Annual crops storage and commercialization

	Section 3.7: Production of perennial crops and fruits

	Section 3.8: Labor used for perennial crops

	Section 3.9: Perennial crops storage and 
                    Commercialization
Section 3.10: Agricultural losses caused by drought

	Section 4: Livestock information

	 

	Section 4.1: Livestock inventory

	Section 4.2: Livestock production

	Section 5: Farmers organization membership

	Section 6: Housing:

	 

	Section 6.1: Status of housing occupancy

	Section 6.2: Physical characteristics of the house

	Section 6.3: Water and sanitation

	Section 6.4: Electricity

	Section 7: Assets, Income and expenditures

	 

	Section 7.1: HH assets

	Section 7.2: HH incomes

	Section 7.3: HH expenditures

	Section 7.4: Food expenditure and consumption

	Section 8: Access to finance

	 

	Section 8.1: Informal savings

	Section 8.2: Bank accounts

	Section 8.3: Credit

	Section 9: Food security

	 

	Section 9.1: Dietary diversity

	Section 9.2: HH hunger scale

	 


d) External Validity and Risk of Spillovers
There is no major factor that could threaten the external validity of this design. Agro-ecological as well as socio-economic conditions in the mountainous areas of Saint Michel de l’Attalaye and Saint Raphael are, on average, no different from those of other rural and mountainous areas of Haiti. 

Regarding the construction of check-dams, the risk of spillover is limited since only plots that are directly adjacent to those on which check-dams are built can benefit, though to a lesser degree, from the improvement in soil and water conservation.  Regarding the applied research program, the risk of contamination does exist, though it remains small: knowledge sharing of lessons learnt at farmer field schools or through personalized technical assistance is indeed possible but with limited implications since constraints in terms of access to agricultural inputs will still exist for non-direct beneficiaries. 
A. Evaluation Work Plan and Budget

Table 8
	Activity
	2016
	2017
	2018
	2019
	2020
	Responsible
	Cost (currency)
	Source of Funding

	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	
	
	

	Data collection for baseline survey (417 surveys)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Contracted survey firm
	US$ 55,000
	HA-L1097 Project budget 

	Supervision of data collection activities and baseline report
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Consultant; IDB; MARNDR
	US$ 35,000
	HA-L1097 Project budget 

	Data collection for first follow up survey (417 surveys)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Contracted survey firm
	US$ 55,000
	HA-L1097 Project budget 

	Supervision of data collection activities and first follow up survey report
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Consultant; IDB; MARNDR
	US$ 35,000
	HA-L1097 Project budget 

	Data collection for second follow up survey (417 surveys)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Contracted survey firm
	US$ 55,000
	HA-L1097 Project budget 

	Supervision of data collection activities and final impact evaluation report
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Consultant; IDB; MARNDR
	US$ 50,000
	HA-L1097 Project budget 

	Follow up panel surveys to estimate post-intervention economic losses in lower watersheds (using Artelia and AECOM samples; total of 1,500 surveys)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Contracted survey firm
	US$ 75,000
	HA-L1097 Project budget 


Total Cost of the Evaluation Plan: US$ 360,000
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APPENDIX 1

	Strategic Alignment with GCI-9

	Criterion
	Results Matrix Indicator

	Countries with planning capacity in mitigation and adaptation of climate change
	Output 1: climate risk modelling completed

	
	Output 7: National Emergency and Recovery Plan for Extreme Climate Events in the agricultural sector completed and disseminated

	Annual reported economic damages from natural disasters
	Impact indicator 3: Reduction of losses caused by a one year return period flood event in the targeted watersheds (in US$)

	Annual growth rate of agricultural GDP (%)
	Impact indicator 1: In selected gullies, difference in average annual gross value-added per plot between beneficiaries of check dams and control group (in US$)

	
	Impact indicator 2: In selected areas, difference in average annual gross value-added per farm between beneficiaries of research program and control group (in US$)

	Farmers given access to improved agricultural services and investments
	Output 4: Number of people supported by the applied research program. 

	
	Outcome indicator 2.4: Farmers who benefit from new cultivable area created by check-dams.


OUTPUTS


Component I:


Studies based on probabilistic assessments of climate risks and watershed modelling methodologies


Establishment and dissemination of an agriculture climate risk information system


Research programs in agriculture, climate change and watershed management


Training programs on disaster risk management and climate change adaptation in agriculture


Training program on damage assessment in agriculture


Development and dissemination of a National Emergency and Recovery Plan for Extreme Climate Events in the agriculture sector


Establishment and training of Watershed Management Committees


Component II: 


Installation of simple community-based early warning systems


Construction of small-scale upstream water and sediment conservation infrastructures


Construction of downstream riverbank protection infrastructures


Component III: 


Design and reconstruction of FAMV campus in accordance with national building standards





OUTCOMES


Component I:


Increase capacity for adaptation to climate change and DRM in the agriculture sector


Component II: 


Improve water and sediment conservation in selected gullies of selected watersheds


Reduce the risk of economic losses due to floods and erosion in targeted watersheds


Component III: 


Educational capacity of FAMV campus restored








IMPACT


Decrease crop, livestock and infrastructure losses caused by floods in targeted watersheds

















� Gross value-added will not be calculated by individual crop but at the level of the plot as a whole since farmers in these areas typically implement complex mixed-crop systems. Common mixed-crop systems in Haiti combine several crops such as beans, corn, sweet potato, yam, banana and other fruit trees.


� Idem


� Banque de la République d’Haiti (BRH), 2014.


� Bellande (2012)


� Post-Seism Households Livelihoods Survey, 2012, World Bank, IHSI


� Winters, Salazar and Maffioli (2010)


� Xu Y. D. et al. (2012). Assessing the hydrological effect of the check dams in the Loess Plateau, China by model simulations.


� Exchange rate used : 1 US$ for 56.5 HTG


� Agricultural income is here defined as the average value of production per household, or farm.






