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IMPROVING IRRIGATION SYSTEMS AND LAND TENURE SECURITY IN SENEGAL 
Rice production increased, but at the expense of farming other crops

Program Overview
MCC’s $540 million Senegal Compact 
(2010-2015) funded the $170 million 
Irrigation and Water Resources Man-
agement (IWRM) Project to improve the 
productivity of the agricultural sector 
in certain agricultural-dependent areas 
of northern Senegal. The Delta Activity 
rehabilitated or built 266 kilometers of 
irrigation and drainage infrastructure. 
The Podor Activity constructed a 450 
hectare irrigated agricultural field. The 
Land Tenure Security Activity mapped 
newly irrigated agricultural land in the 
Delta and Podor areas, supported a 
comprehensive land occupancy and use 
inventory, and trained officials to better 
administer land rights. The project was 
based on the theory that improved 
irrigation and land rights would increase 
agricultural investment, productivity, and 
ultimately household income.

MCC commissioned Mathematica to 
conduct an independent interim impact 
and performance evaluation of the 
IWRM Project. Full interim report results 
and learning: https://data.mcc.gov/evalu-
ations/index.php/catalog/123. 

Key Findings
  Agricultural Production

ĉĉ In the Delta Activity area, the project led to a significant in-
crease in land under production during the main agricultural 
season and an increase in rice yields relative to a comparison 
group.

ĉĉ However, farmers in the Delta Activity area reduced their 
cultivation of other crops relative to a comparison group, and 
the project did not increase cropping intensity.

 Land Tenure Security

ĉĉ More households applied for and received land titles in the 
Delta Activity area relative to the comparison group, but land 
institutions’ financial constraints limited them from fully im-
plementing remaining titling activities post-compact.

ĉĉ Although women and landless residents received land in 
Podor and reported increased land under production/land 
use,  some were unhappy with the small plot sizes allocated to 
recipients by producer groups, which were unsuitable for rice 
cultivation and inhibit profits.  

  Agricultural Profit

ĉĉ As a result of the project, households in the Delta Activity 
area shifted their resources to focus on farming in the main 
growing season.

ĉĉ In the Delta Activity area, agricultural profit increased rela-
tive to the comparison group, driven by the increase in land 
under production, but this was offset by a decrease in off-farm 
revenue.

https://www.mcc.gov/where-we-work/program/senegal-compact
https://www.mcc.gov/content/uploads/2017/05/Post_Compact_ME_Plan_-_SEN_-_V4.pdf
https://data.mcc.gov/evaluations/index.php/catalog/123
https://data.mcc.gov/evaluations/index.php/catalog/123
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Evaluation Questions
This interim impact and performance evaluation was designed to answer research questions on agricul-
tural production, household income, land formalization and conflicts, and land administration and gover-
nance. Some of the key research questions that the interim study focused on are:

1.	 Have there been changes in the amount of 
land used for agricultural production?

2.	 Has crop production improved? Have there 
been changes to the types of crops?

3.	 Has the extent of land titling changed? Is there 
greater awareness of the process for formaliz-
ing land?

4.	 How have changes in land security, formaliza-
tion, conflict, or conflict management affected 
investments on land? 

5.	 Have agricultural profits changed?

Detailed Findings
  Agricultural Production

Farmers increased their land under production as a result of 
the project. The project led to an 80 percent increase in the aver-
age area of land under production compared to the comparison 
group during the main agricultural season in the Delta Activity 
area. Almost all of this land was irrigated and used to cultivate 
rice. These increases were significant, irrespective of the house-
hold’s economic status or whether the household was headed by a 
male or female. 

Rice farming was a primary focus of the project, and rice farming drove most of the changes in ag-
ricultural production. In the Delta Activity area, during the main growing season, the project led to an 
11 percent increase in the number of households that cultivated rice; a 91 percent increase in the average 
area of land dedicated to rice production; and a 21 percent increase in yields relative to the comparison 
group.

However, farmers produced more rice at the expense of cultivating other crops. 
The project intended that households would expand 
vegetable farming during the two secondary farm-
ing seasons, but this did not take place. In the Delta 
Activity area, cropping intensity was only 75 percent 
in 2017, well below the project’s target of 150 percent, 
meaning farmers did not on average cultivate the same 
parcels in multiple seasons. In the Podor Activity area, 
the newly-cultivated fields were not irrigated outside 
of the main growing season as the cost of running 
the irrigation pumps was too high to irrigate only the 
small portion of the field that would be used for market 
crops.

 Land Tenure Security

The IWRM Project led to positive impacts in land rights formalization, which also contributed to 
some positive changes in agricultural production. More households in the Delta Activity area under-
stood the process for receiving a land title, and more households applied for and received land titles at the 
commune (local government) level relative to the comparison group. The increase in land titling contrib-
uted to the increase in land under production in the main growing season and associated with increated 

11% increase in the number of 
households that cultivated rice

21% increase in rice yields 

91% increase in the average area 
of land dedicated to rice production

(For treatment group relative 
to comparison group 

in the Delta Activity area)

The average area of 
land under production

 

during the main agricultural season
 in the Delta Activity area relative to comparison group.

increased by 80%
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agricultural revenue per hectare. The project did not have an effect on land conflict; conflict was low at 
baseline and remained low a few years after the project. 

The Land Tenure Security Activity (LTSA) aided 
local land institutions to develop principles and 
policies for land use and land allocation. Commune 
land officials implemented the policies with the assis-
tance of the project during the compact, but have not 
been able to fully implement land rights formaliza-
tion activities since the end of the project due to lack 
of funds to physically inspect the lands. Communes 
report a large backlog of land applications. Land 
management practices also differ considerably by 
commune.

Women and landless residents received land in 
Podor and improvements in land use were highest 
among female-headed and poorest households. This 
was viewed as a positive element of the project. How-
ever, some were challenged by the small size of plots 
allocated to them, owing to producer organizations 
distributing land to more members than anticipated, 
which inhibited sufficient profits. Others reported 
the unsuitability of their plots for rice cultivation as 
a disappointment with the project’s outcomes. Addi-
tionally, some women’s groups have not been able to 
cultivate their preferred market garden crops, as the 
costs for inputs exceed any potential profit.

  Agricultural Profit

Farmers shifted resources to focus on farming in the main growing season, resulting in higher agricul-
ture profits in that season for the Delta Activity area relative to the comparison group. 
Agricultural profit increased for all three farming seasons combined for the Delta Activity area. The 
increase in agriculture profit appeared to be mainly driven by an increase in land under production. While 
this increase was significant relative to the comparison group, it was offset by an overall decrease in off-
farm revenue. In the Podor Activity area, there was no apparent change in agricultural profit from base-
line for the main growing season. 

MCC Learning

book-open	 Agriculture sector involvement during early 
analysis, project design, ERR calculation, 
M&E framework design, and implementa-
tion is critical to understanding how agricul-
ture-related outcomes will materialize.  

book-open	 A clear strategy to address risks to sustain-
ability of land governance reform beyond the 
life of the compact should be integrated into 
project design, and the strategy’s implemen-
tation must be closely monitored, analyzed 
and adjusted or reinforced as needed during 
implementation.

 book-open	 Participatory land allocation is feasible and 
desirable but is not necessarily sufficient to 
avoid post-allocation complaints without 
attention to the organizational capacity of 
producer organizations to distribute allocat-
ed land in alignment with expected formulas.

Farmland in the Senegal River Delta has benefitted 
from MCC-funded irrigation infrastructure rehabilitation

Women of Namodiral women’s group winnow rice in 
the Ngalenka perimeter, a new irrigated perimeter in 

Podor Department, northern Senegal
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book-open	 Better contextual understanding of the 
exposure period required to measure agri-
culture-related behavior change outcomes. 
MCC is addressing this by contextualizing 
the evaluation approach and tailoring data 
collection to the appropriate exposure period 
and by bringing in sector expertise early in 
evaluation design.

Evaluation Methods
Mathematica conducted an interim impact evaluation 
of the Delta Activity and related land interventions 
under the LTSA and interim performance evaluation 
of the Podor Activity and related land interventions 
under LTSA. 

The Delta Activity evaluation used a matched com-
parison group design to estimate the causal effects. 
The evaluation used survey data to compare the 
outcomes for households in areas that were exposed 
to the project’s activities (the treatment group) to out-
comes for similar households that were not exposed 
to these activities (the comparison group). The Podor 
Activity evaluation used a quantitative pre-post evalua-
tion design, comparing changes in outcomes for households that received newly irrigated land (the treat-
ment group) before and after the intervention. The analysis is supplemented with qualitative data from 
key informant interviews and focus groups with stakeholders and beneficiary groups. At the interim stage, 
the exposure period was roughly two years for the Delta Activity and related land interventions (LTSA) 
and three years for the Podor Activity and related land interventions (LTSA).

Data were collected during the baseline survey from 2012-2013 and during follow-up from 2017-2018, 
more than a year after the compact ended. 

•	 2,716 households were surveyed in all three agricultural seasons of the baseline year in the Delta 
and Podor areas; of these households, 2,540 were surveyed again in each season of the follow-up 
year. 

•	 16 focus groups (each with 6 to 12 participants) were conducted with members of farmers’ groups 
and women’s groups and more than 45 key informant interviews including with community mem-
bers, leaders of water users associations, staff at agencies responsible for working with farmers, and 
commune-level land managers and land committee members.

•	 Administrative data were collected including infrastructure maintenance plans, data on land con-
flicts and land transaction volume, and land tenure files.

Next Steps
For the final evaluation, Mathematica will revisit the project’s medium- and long-term outcomes to ob-
serve changes at four-plus years post-compact and will calculate the project’s Economic Rate of Return.

2019-002-2270

Rehabilitation underway in the Bango Reservoir in the 
Senegal River Delta


