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Introduction
Rice is a staple food for the people of the Gambia. Seventy two (72%) of the rural poor live off agriculture as their main source of livelihood. These communities are in a vicious cycle of poverty and hunger due to weather induced crop failures. The LEAP pump irrigated rice farmer managed schemes were introduced in 2013 to arrest such vulnerability in the Upper River Region in line with the country’s vision of rice-self-sufficiency, food security and poverty reduction enshrined in Vision 2016, the Agricultural and Natural Resources (ANR) Sector Policy and the Gambia National Agricultural Investment Policy (GNAIP). The LEAP Impact Study assessed the socio-economic impact of LEAP projects, the economic viability, and the ecological limits to come up with recommendations for scaling up.

The LEAP Impact Study was conducted to assess the socio-economic and ecological limit for scaling up rice pump irrigation using water from the Gambia River. The study adopted a mixed research methodology, combining quantitative methods – sample survey of rice irrigating farmers and cost benefit analysis of rice production – with qualitative methods – desk study, key informant interviews, focus group discussions (FGDs) and LEAP projects site visits. 

Findings
· LEAP successfully established 10 rice pump irrigations schemes covering 82 ha along the Gambia River in Wuli and Sandu districts of URR within 50 km radius of Basse, The projects are benefiting 976 households out of which 72% and 28% are male and female headed respectively. The total population benefiting directly is 14 640. Eight projects are fully operational and 2 are yet to complete stumping and start head works.
1. All projects use 20 Hp Diesel Engines which are adequate for the area based on crop water requirements of 12 000 m3/ha and water flow measurements conducted at Dampha Kunda. The schemes are indebted with design challenges including pumping head, engine mounting, main and field canal designs, which are causing water control, and management problems. 
· LEAP projects increased the productivity of rice from 3.3 t/ha to 6.0 t/ha and enabled farmers in 50% of the projects to realize an all year round rice production. 
· LEAP projects reduced the average hungry months of the communities by 4 months, while in 14% of the individual respondent households especially from Changally, these hungry months were reduced to zero. 
· The plot size for LEAP projects only enabled participating households to achieve subsistence food security as they did not produce surplus for sale. 
· The impact of LEAP projects was masked by various rice production challenges which include high costs of inputs, lack of access to machinery and equipment for land clearing and farm operations, floods, animal invasion and scheme design challenges.
· In spite of the small plot size, scheme design and production challenges, LEAP projects achieved a positive and lasting psychological impact on participating communities irrespective of whether the scheme was operational and had good yields, or was negatively affected by floods and animals, or scheme is not operational. All beneficiaries from these categories shared the view that LEAP projects improved or could improve their food security, income and nutrition status through rice purchase savings. They all registered a demand for inclusion in the scale-up projects. 
· The main negative impacts of LEAP project were found to be deforestation and water pollution as a result of the use of fertilisers and chemicals, while concerns were raised about people drinking water direct from the river and use the open bush system.
· The farmer-managed 10 ha scale-up project is profitable and viable with NPV of GMD1.5 million at 28% rate of annual interest, IRR of 30% per month and profit-cost ratio of 1.52, based on farmers achieving 3 crop cycles in a year.
· The threat of salt intrusion is real but is not only caused by pumping. Tidal irrigation in CRR, banana plantations in Senegal as well as evaporation and ground water seepage, all contribute towards salt intrusion. Water is a scarce resource, which requires empowering national and regional protocols in order to achieve an equitable allocation amongst and within nations.
· Land for irrigation is available as only 11 00 ha out of 80 000 ha of land suitable for irrigation has been developed.
· There is enough water to develop up to 6 000 ha of irrigation, in the immediate to short term, without causing much ecological harm taking into consideration that there is a total installed irrigation capacity of 11 000 ha, out of which only 5 000 ha is reported working. There is adequate water in the long term to meet the ANR Sector target of 25 000 ha of irrigation which can be fulfilled if the OMVG trans-boundary projects such as the Sambangalou Dam and Balingo Barrage are implemented. 
· The scale up project is highly recommended though the scope, design and implementation of the project can be enhanced for improved operation and productivity.

Conclusions and Recommendations
1. The LEAP model of rice pump irrigation is profitable, viable and sustainable. Further promotion of this model will, in line with Vision 2016, Vision 2020, and GNAIP, accelerate the attainment of rice self-sufficiency, create employment, raise incomes and improve the general well being of the people of URR.
1. The adoption of professional irrigation design in the LEAP model will bring about total water control and management, increase water use efficiency and rice yields thereby providing a medium to long term solution to water supply challenges and improvement in profitability, viability and sustainability.
1. The impact of the scale up project in terms of both food security and income, can be enhanced by considering an increase in the landholding to an optimum size of 0.13 ha (about 2.5 standard plots of 480m2) in order to remove farmers from the poverty cycle by meeting their food requirements and generating surplus for marketing.
1. The scale-up project should consider input support to include a reforestation input package, training of farmers to emphasise on fertiliser and chemical application, fencing of schemes, establishment of drying grounds for threshing to reduce post-harvest loses, and establishment of water and sanitation facilities at the fields.
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[bookmark: _Toc318823062]CHAPTER 1: INTRODUCTION


Concern Universal (CU) through its local partner, Wuli and Sandu Development Agency (WASDA) implemented 10 projects in Upper River Region (URR) under a 3-year Livelihood Enhancement Agricultural Programme (LEAP) since 2013. The 10-LEAP projects are offshoots of the European Union (EU) funded projects – Smallholder Irrigation for Livelihood Enhancement – Business (SMILE B) and Upper River Region Livelihood Improvement Through Institutional Strengthening, Food Security and Environmental Management (URRLIFE) project.

The projects generated interest amongst stakeholders against rising negative perception of rice irrigation due to earlier failed schemes and concerns on the impact of larger scale irrigation from the Gambia River on salt water being pulled further up river with negative environmental and livelihood impacts.

Concern Universal engaged Arco Iris Africa to carry out a study to establish the socio-economic impact and ecological limit of dry season rice production through pump irrigation along the banks of the Gambia River in both URR and part of CRR. 

The study sought to achieve the following specific objectives:

i. To establish the economic viability of scaling up farmer run pump irrigation for rice production and the best options to support such a scale up;
ii. To establish the positive and negative socio-economic impact of dry season rice irrigation;
iii. To establish the ecological limits, positive and negative of pump irrigation from the Gambia River as a guide to the scale up plan; and
iv. To make recommendations for the proposed 10-ha community rice irrigation scheme scaling up project proposal. 




[bookmark: _Toc318823063][bookmark: _Toc311065819]CHAPTER 2: METHODOLOGY

The study adopted a mixed research methodology. The quantitative method included a sample survey of beneficiary farmers and cost benefit analysis of rice production. This was complemented by qualitative methodology, which included desk study, key informant interviews, and focus group discussions.

The following were some of the documents reviewed:

· LEAP Project documents
· LEAP Baseline Study
· Vision 2016 guidelines.
· Agriculture and Natural Resources Sector Policy 
· Gambia National Agriculture Investment Plan GNAIP.
· Integrated Water Resources Management Roadmap
· Poverty reduction Strategy Paper I/II

Key informant interviews were held with the following organizations:

· Concern Universal
· Wuli And Sandu Development Agency (WASDA)
· Department of Water Resources (National and URR)
· Department of Agriculture Planning (National and URR)
· URR Governor 
· National Environmental Agency (National and URR)
· Pacharr Tidal Irrigation Project (Sapu)
· Green Impact Managing Director

The collection of primary data used in-depth interviews of rice irrigation beneficiaries and focus group discussions FDGs with Rice Scheme Management Committees (RSMCs) and Village Development Committees (VDCs). The focus group discussions were held with RSMCs and VDCs using a semi-structured checklist of questions. A total of 14 focus group discussions were held. The sampling of respondents made use of the sample frames provided by RSMC Secretaries. Random sampling was adopted to pick 10 percent of the beneficiaries. A total of 104 respondents were identified from the 10 irrigation schemes, ensuring a proportionate gender representation of 72% male and 28% female as shown in Figure 2.1. A structured questionnaire was administered to sampled farmers through trained local enumerators. The data was analysed using a windows based Statistical Package for Social Science (SPSS).  












[bookmark: _Toc318822254][bookmark: _Toc318823064]Figure 2.1:	Population Sample for Questionnaire Respondents


The age of respondents ranged between 20 – 90 years with an average of 52 years and modal age groups of 36 – 50 and 51 – 65 years as shown in Table 2.1. 
[bookmark: _Toc318822255][bookmark: _Toc318823065]Table 2.1: Age profile of sampled beneficiaries.

	Scheme Name
	Age Profile of Sampled LEAP Respondents
	Total

	
	<= 20
	21 - 35
	36 - 50
	51 - 65
	66+
	

	Basse
	0
	0
	1
	2
	3
	6

	Changally
	0
	2
	3
	8
	1
	14

	Dampha Kunda 1
	0
	1
	1
	6
	5
	13

	Dampha Kunda 2
	1
	2
	5
	3
	5
	16

	Kossemar
	0
	0
	1
	1
	1
	3

	Kulari
	0
	2
	3
	1
	3
	9

	Limbambulu Bambo
	0
	0
	0
	2
	0
	2

	Messira
	0
	2
	5
	7
	0
	14

	Sutukoba
	0
	6
	9
	1
	2
	18

	Sutukonding
	0
	3
	4
	1
	1
	9

	Total
	1
	18
	32
	32
	21
	104



The results of Pearson’s Chi-Square Tests equality of gender proportions across the 10 schemes (value = 5.836, df =9, p=0.756) and age groups (value = 47.102, df =36, p=0.102) showed that there are no statistically significant differences in the proportions at 5% significant level. Hence there was a balance representation of gender and age groups. 
The household size ranged between 4 – 200 people with an average of 30 people. The plot size per household ranged from 375m2 (15mx25m) to 900m2 (30mx30m). The standard plot size was 480 m2  (20m x 24m). 
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3.1. [bookmark: _Toc318823067]LOCATION AND SCOPE OF LEAP RICE PUMP IRRIGATION PROJECTS

The 10 LEAP community pump rice irrigation schemes are mainly located in Wuli and Sandu districts of URR, on the North and South banks of the River Gambia. The projects are within a 50 km radius of Basse Santa Su, the regional capital that is 373 km from the Greater Banjul. The project covers 82 hectares and has a membership of up to 976 beneficiary households as shown in Table 3.1.
[bookmark: _Toc318822258][bookmark: _Toc318823068]Table 3.1: 	Statistics of LEAP schemes.
	Rice Irrigation Scheme
	Distance form Basse
	Years in Operation
	No. of Plots
	Ave. Plot Size
(mxm)
	Area (Ha)
	Membership

	
	
	
	
	
	
	Male
	Female
	Total

	Basse Cluster
	1
	2
	128
	30x30
25x25
	10
	30
	30
	60

	Changally
	33
	3
	136
	30x30
	12
	60
	40
	100

	Dampha Kunda 1
	1.5
	3
	146
	20x24
	8
	110
	20
	130

	Dampha Kunda 2
	1.5
	2
	174
	20x24
	10
	117
	39
	156

	Kossemar
	32
	2
	42
	20x30
	6
	24
	12
	36

	Kulari
	21
	2
	111
	20x25
	7
	108
	28
	136

	Limbambulu Bambo
	22
	2
	43
	25x30
	6
	10
	10
	20

	Messira
	28
	0
	200
	25x25
	7
	133
	7
	140

	Sutukoba
	50
	1
	107
	20x25
	10
	87
	20
	107

	Sutukonding
	7
	0
	91
	25x25
	6
	38
	53
	91

	
	
	
	
	Total
	82
	717
	259
	976



The growing of sorghum, millets, groundnuts, rice and horticulture crops is the major source of livelihoods for beneficiary households. Rice being the staple food crop plays a central role in their operations.

 The climate in the URR is characterized by a short mono-modal rainy season (June to October) followed by a long dry season (November to May). The average annual rainfall as recorded at Basse is about 800 mm. Without irrigation these households have to depend on the market for food, especially rice. Hence irrigation is central to achieving food security, and reducing poverty, hunger and malnutrition of these households.
 
The 10 LEAP pump rice irrigation schemes reflect priorities of the GNAIP on boosting rice production in the Gambia in order to achieve both Vision 2016 of “rice self-sufficiency” and contribute significantly to achieving the overarching Vision 2010 to transform Gambia into a middle-income economy. 

3.2. [bookmark: _Toc318823069]LEAP RICE PUMP IRRIGATION SUMMARY AND PERFORMANCE 

3.2.1. [bookmark: _Toc318823070]Project Design Framework

Concern Universal’s business model is to support the development of rice production by communities for the community through investment in livelihoods enhancement, resilience building and capacity development. The LEAP rice irrigation projects cut across all the three strategic results areas as illustrated in the log-frame in Figure 3.1.
[bookmark: _Toc318822261][bookmark: _Toc318823071]Figure 3.1:	LEAP Project Design Log-frame

[image: ]



3.2.2. [bookmark: _Toc318823072]LEAP Rice Pump Irrigation Scheme Results Framework
[bookmark: _Toc318822263][bookmark: _Toc318823073]Table 3.2: LEAP Rice Pump Irrigation Scheme Results Framework
	LEAP Investment Areas:
	Livelihoods Enhancement, Resilience Building and Capacity Development

	1. Outcomes
	2.Client Analysis
	3.Stakeholders Analysis
	4.Needs/Problems Analysis
	5.Policy Mandate
	6.Outputs
	7.Strategies / Investments
	8.Development Partners

	Increased rice production and productivity











Increase yield from 15 bags to 20 bags per 480 m2
	Smallholder farmers in URR
	DoA URR





WASDA





WASDA Credit Union






Input Suppliers
Millers and Processors
	Reliance on imported rice

Rice production and productivity is low.

Gambia has one unreliable rainy season for dry land rice production

Smallholder rice farmers need irrigation water for rice production all-year round.

Smallholder farmers need rice production support including stumping, mechanization, inputs and credit finance.
	Vision 2020




Vision 2016




Agriculture and Natural Resources (ANR) Sector Policy



Gambia National Agriculture Investment Plan (GNAIP)
	10 irrigation schemes established



All farmers trained in and adopted good agriculture practices.



	Construction of pump irrigation schemes


Capacity building of farmers and staff from service delivery institutions


Training in rice production and good agriculture best practices


Provision of agricultural inputs in the first year.


Provision of agriculture credit and finance.
	GoTG




BIG Lottery Fund UK



EU



Government of Isle of Man


Foundation de France



WASDA





3.2.3. [bookmark: _Toc318823074]LEAP Pump Rice Irrigation Schemes Monitoring and Evaluation Framework
[bookmark: _Toc318822265][bookmark: _Toc318823075]Table 3.3: LEAP Pump Rice Irrigation Schemes Monitoring & Evaluation Framework
	Results category
	Description
	Key Performance Indicators
	Baseline
2013
	Target
2016
	Assumptions
	Risk
	Responsibility
	Budget
(GMD)

	Outcome
	1. Increased rice production and productivity
	Rice yield increase from 
	15 bags
	20 bags
	Favourable weather
	
Floods


Inflation
	Farmers
	546,743

	
	2. Achieve 2 rice production cycles
	Percentage increase in income from rice
	50%
	GMD 3,074
	
	
	
	

	Output 1
	Quantity:
	Number of irrigation schemes established
	0
	10
	Land and water available

Communities willing to work on rice farms
	Inflation



Salt intrusion downstream 
	CU/WASDA
	163,230

	
	Quality:

	ANR Policy, GNAIP
Vision 2016 / 2020
	
	
	
	
	
	

	
	Timeline:
	Years taken to establish irrigation schemes
	
	3
	
	
	
	

	
	Cost: GMD 163,230
	Cost of putting up irrigation
	
	
	
	
	
	

	Output 2

	Quantity:
	No. of partners for which capacity is developed.
	0
	1
	Priorities of partners converge with project approach
	
Interventions from other development agencies

	CU
	241,513

	
	Quality:
	
	
	
	
	
	
	

	
	Timeliness:
	3 years
	
	
	
	
	
	

	
	Cost: GMD 241,513
	
	
	
	
	
	
	

	Output 3

	Quantity:
	No. of farmers trained in various rice production and marketing courses
	0
	60
	Communities available for training
	

Political interruptions to implementation


	WASDA
	142,000

	
	Quality:
	
	
	
	
	
	
	

	
	Timeliness:
	Years taken to train the farmers
	
	3
	
	
	
	

	
	Cost: GMD142,000
	Cost of training the farmers
	
	
	
	
	
	


3.2.4. [bookmark: _Toc318823076]LEAP Pump Rice Irrigation Project Outputs Performance

[bookmark: _Toc318823077]Table 3.4: LEAP Pump Rice Irrigation Project Outputs Performance
	Concern Universal’s Priority Investment Areas
	Livelihoods Enhancement, Resilience Building and Capacity Development

	Outcome:
	Increased rice production and Productivity

	Outcome
Ref.

	Output Ref.

	Output description
	Key Performance Indicators
	Output Quantity Standard
	Output Target/Achievement

	
	
	
	
	
	Yr 1
	Yr2
	Yr3

	1 & 2
	1
	Irrigation schemes developed
	Number of schemes developed
	10
	Pump
	4
	3
	3

	
	
	
	
	
	Cement for canals
	4
	3
	3

	1 & 2
	2
	Seed and Fertilizers Supplied
	Quantity of seed supplied
	Seed Kg Supplied
	800
	700
	650

	
	
	
	Number of 50kg bags of fertilizer supplied
	Fertilizers bags supplied.
	25
	10
	15

	1 & 2
	3
	Capacity of farmers, Rice Scheme Management Committees improved

	Number of male and female farmers trained
	
	Male
	6 
	5
	4

	
	
	
	
	
	Female
	12
	19
	8    

	
	
	
	Support given to WASDA
	Administrative
	WASDA received operational costs, vehicles and office equipment. Three executives trained.

	
	
	
	
	Training
	

	
	
	
	No. of male and female RSMCs members trained in various courses.
	Leadership
	M
	15

	
	
	
	
	G/Management
	
	

	
	
	
	
	
	F
	39

	
	
	
	
	Marketing
	
	

	Comments
	Eight projects are fully established and operational. Two are still at land clearing but the pumps and cement for the schemes are already supplied and there is a hive of activity on the ground. Stumping is the major huddle for implementation. The current project design leaves this to the beneficiaries to mobilize own labour and equipment.




[bookmark: _Toc318823078]3.2.5	Status of Rice Pump Irrigation Schemes at the Time of Study

Table 3.5 gives a summary status for the 10 LEAP schemes as observed at the time of study.
[bookmark: _Toc318822269][bookmark: _Toc318823079]Table 3.5: Status of the 10 LEAP Irrigation Schemes
	Rice Irrigation Scheme
	Status of the 10 LEAP Schemes at the time of Assessment

	Basse Cluster
	Scheme operational. Experiencing shortage of water in the fields. Field canals under rehabilitation. Secondary canal has back slope.

	Changally
	Scheme operational. Only scheme with a lined secondary canal. Supply canal require rehabilitation.

	Dampha Kunda 1
	Scheme operational. Evidence of seepage from unlined canals. Shortage of machinery for tillage. Nursery ready for transplanting and land preparation in progress.

	Dampha Kunda 2
	Scheme operational. Evidence of seepage from unlined canals. Shortage of machinery for tillage. Nursery ready for transplanting and land preparation in progress.

	Kossemar
	Pump not on firm mounting. Challenges of animal invasion. Suction head too high. Canal require rehabilitation 

	Kulari
	Scheme operational. Rehabilitation of field canals in progress

	Limbambulu Bambo
	Scheme operational. Main and field canals under rehabilitation

	Messira
	Scheme not yet operational. Land clearing or stumping in progress. Head works not yet started. 

	Sutukoba
	Scheme operational but negatively affected by floods. 80% of fields still flooded. May need to relocate scheme to a more suitable site. 

	Sutukonding
	Scheme not yet operational. Land clearing and stumping in progress. Head works not yet started. 



[bookmark: _Toc318823080]3.2.6	Rice Pump Irrigation Options

The most feasible option for irrigating rice in URR using the Gambia River water is through pump irrigation due to steep riverbanks, which limits the use of tidal irrigation. 
[bookmark: _Toc318822271][bookmark: _Toc318823081]Table 3.6: Pump Irrigation Design Options
	Design Option
	Design Summary

	Pump irrigation with electric motor driven pumps
	There is currently no electricity along the river banks of the project areas except at Basse Cluster. The use of electric motors is not possible for the rest of the schemes, while at Basse electricity is available at limited times.

	Pump irrigation with solar power
	Solar powered engines are an option because of low operational costs. However, the capital requirements for solar panels to generate adequate electricity for the pumps are prohibitive. 

	Pump irrigation with diesel powered engines
	Diesel is accessible to the project areas. Diesel engines have low installation costs than solar engines. 

	Big vs. Small Engines
	Proper engine sizes are important for sustainability. Bigger engines use batteries for start-up. These batteries require regular charging, which is available at long distances. All design options should therefore consider the use of smaller engines with crank systems for start up. The area to be irrigated has to be synchronized with the available suction and discharge head of the pump to avoid under or over supply of water.



3.2.7	Pump Selection and Adequacy

The LEAP rice pump irrigation schemes are all using 20 Hp Diesel Engines coupled to centrifugal pumps with capacity of 268 m3/hr at a total head of 18 m and suction head of 9.2 m. Flow measurements conducted at Dampha Kunda 1 and 2 using the floating method established that the flow rate at Dampha Kunda 1 is 252.3m3/ hr while that at Dampha Kunda 2 was 146.4m3/hr. The operator at Dampha Kunda 2 reduced the pump speed in order to reduce the discharge since there were fewer irrigators at the time of measurement. The measured flow rate for Dampha Kunda 1 compared very well with the pump specifications (252 m3/hr compared to 268 m3/hr). 

Based on climate data for Basse, the study calculated the crop water requirements of rice to be 12 000 m3/ha. To determine the adequacy of the pump for the scheme area, the crop water requirements were divided by the pump rate to get the total time to irrigate one hectare of 48 hours. Assuming an irrigation day of 5 hours, it would take about 9.5 days to pump water for a hectare of rice. Given that the rice crop has duration of 110 days (NERICA), dividing the crop duration days by the number of days to pump for a hectare gives the total area that the pump commands. In this case the pump is adequate to command an area of 11.6 hectares. The study therefore concludes that the pump selection for Dampha Kunda 1 was correctly done. This could not be ascertained for other schemes, which had not started irrigating. As explained before the discharge rate of any pump depends on the suction head as well as the discharge head. All of these differed from scheme to scheme.

3.2.8	Pumps and Canals Design Challenges

 (
Basse secondary canal with negative slope
)The study noted that most schemes are characterized by design challenges related to pump siting, mounting and design of the abstraction and conveyance system. Basse Cluster raised issues of shortage of water to the fields. The study noted that while the scheme was using an appropriate 20 Hp diesel Engine coupled to a centrifugal pump with a capacity of 268 m3/hr at a total head of 18 m and positive suction head of 9.2 m, discharge into the canal was through a 160 mm PVC pipe about 200 m long on a rising slope. This means that the friction loss in the pipe and the increase in elevation were adding on to the total pumping head thereby reducing the discharge of the pump. The pump therefore   was not pumping enough water for the intended hectorage. The study also noted that the secondary canal was sloping backwards causing water to overflow resulting in water shortage. 

Kossemar also reported inadequate water supply and frequent engine breakdowns. The study noted that the pump had no firm mounting and was sitting on old car tyres. As a result the engine vibration was causing severe damage to the belt system. The suction head was also more than 15m above the river water level, which is 6m above the pump specification of not more than 9.2 m thereby reducing the amount of water that the pump can discharge into the fields.
 (
The Flooded Fields at Sutukoba 
Rice 
Irrigation Scheme
) (
C
anal with C
racks on the Walls
 at Sutukoba Irrigation Scheme
)The Sutukoba rice irrigation scheme was completed in 2015. The first rice crop that was planted was completely destroyed by floods. The rice fields were still inundated with water at the time of visit. An observation made by the consultants was that the site chosen for the project was not suitable as it was a low riverine flood plain, which is susceptible to floods. Careful analysis and identification of a suitable site is required at Sutukoba. This may include changing the pump position and canal. 

 (
Evidence of seepage from a secondary canal at Dampha Kunda 2
)The study also observed serious water losses in secondary and tertiary canals at Dampha Kunda 1 and 2. These were causing water logging of plots adjacent to the canals through seepage. Such plots were reported as only irrigating once in a season. Besides losing water unnecessarily the affected plots would not achieve optimum yields because of continued soil saturation. At Sutukoba, the main canal had many patches where it had collapsed due to poor compaction of the base underneath. Cracks on the floor and walls were very visible which would result in serious leakages during irrigation.

3.2.9	Land Clearing and Stumping Challenges
 (
Mannual Stump
ing at Messira
)Messira and Sutukonding are struggling with land clearing. Stumping is a major problem. Basse Cluster, Changally, Dampha Kunda 1 and 2, Limbambulu Bambo, all an expansion drive echoed this challenge.

3.2.10	Irrigation Scheduling

The study noted capacity gaps in irrigation scheduling, where this was being done at the advice of an appointed member of the scheme who has no training, but understood to be the best among the membership. The study therefore recommends technical irrigation scheduling regime or plan taking into consideration the crop water requirements of rice at different growth stages to maximise on water use efficiency. The RSMC and farmers should be trained irrigation scheduling.

The study concluded that while the selection of pumps for the LEAP rice irrigation schemes were appropriate, the complaints of inadequate water supply to fields were largely a design issue. There is need for lining of field canals in order to reduce water losses. The projects should get professional advice and services relating to abstraction and pump siting as well as design of the primary, secondary and tertiary canals.

3.2.11	Gender Mainstreaming in Delivery of Farmer Training

Results of the study showed that the training equally benefited the youths, male and female beneficiaries in three broad areas vis-à-vis rice agronomy, post harvest management and organic farming as shown by higher percentages of responses with gender. Processing and business plans were not emphasised. 
[bookmark: _Toc318822272][bookmark: _Toc318823082]Table 3.7: Gender Mainstreaming in Delivery of Farmer Training
	Cross tabulation of Training and Gender

	Training Course Delivered
	Respondent Gender
	Total

	
	Male
	Female
	

	Rice Agronomy
	Count
	56
	23
	79

	
	% within Training
	70.9%
	29.1%
	

	
	% within Gender
	90.3%
	100.0%
	

	Post-Harvest Management
	Count
	43
	16
	59

	
	% within Training
	72.9%
	27.1%
	

	
	% within Gender
	69.4%
	69.6%
	

	Conversation Farming
	Count
	46
	15
	61

	
	% within Training
	75.4%
	24.6%
	

	
	% within Gender
	74.2%
	65.2%
	

	Market Negotiations
	Count
	9
	3
	12

	
	% within Training
	75.0%
	25.0%
	

	
	% within Gender
	14.5%
	13.0%
	

	Business Plans and Concepts
	Count
	17
	6
	23

	
	% within Training
	73.9%
	26.1%
	

	
	% within Gender
	27.4%
	26.1%
	

	Rice Processing
	Count
	5
	0
	5

	
	% within Training
	100.0%
	0.0%
	

	
	% within Gender
	8.1%
	0.0%
	

	Total
	Count
	62
	23
	85



[bookmark: _Toc318822273][bookmark: _Toc318823083]






Table 3.8: Youths Incorporation in Farmer Training Delivery Systems

	Cross tabulation of Training and Age Group

	Training Course Delivered
	Age Group
	Total

	
	<= 20
	21 - 35
	36 - 50
	51 – 65
	66+
	

	Rice Agronomy
	Count
	1
	12
	23
	28
	15
	79

	
	% within Training
	1.3%
	15.2%
	29.1%
	35.4%
	19.0%
	

	
	% within Age Group
	100.0%
	92.3%
	95.8%
	90.3%
	93.8%
	

	Post-Harvest Management
	Count
	1
	9
	17
	22
	10
	59

	
	% within Training
	1.7%
	15.3%
	28.8%
	37.3%
	16.9%
	

	
	% within Age Group
	100.0%
	69.2%
	70.8%
	71.0%
	62.5%
	

	Conversation Farming
	Count
	1
	7
	19
	24
	10
	61

	
	% within Training
	1.6%
	11.5%
	31.1%
	39.3%
	16.4%
	

	
	% within Age Group
	100.0%
	53.8%
	79.2%
	77.4%
	62.5%
	

	Market Negotiations
	Count
	0
	3
	3
	4
	2
	12

	
	% within Training
	0.0%
	25.0%
	25.0%
	33.3%
	16.7%
	

	
	% within Age Group
	0.0%
	23.1%
	12.5%
	12.9%
	12.5%
	

	Business Plans and Concepts
	Count
	0
	6
	7
	5
	5
	23

	
	% within Training
	0.0%
	26.1%
	30.4%
	21.7%
	21.7%
	

	
	% within Age Group
	0.0%
	46.2%
	29.2%
	16.1%
	31.3%
	

	Rice Processing
	Count
	0
	0
	2
	3
	0
	5

	
	% within Training
	0.0%
	0.0%
	40.0%
	60.0%
	0.0%
	

	
	% within Age Group
	0.0%
	0.0%
	8.3%
	9.7%
	0.0%
	

	Total
	Count
	1
	13
	24
	31
	16
	85




3.2.13 
3.2.14 [bookmark: _Toc318823084]Outcome Performance

	Concern Universal’s Priority Investment Areas
	Livelihoods Enhancement, Resilience Building and Capacity Development

	Outcome Ref.
	Outcome Description
	Key Performance Indicator
	Outcome Performance
	Reasons For Success/ Shortfalls

	
	
	
	Planned
	Actual
	

	
	
	
	
	2014
	2015
	

	1
	Farmers achieve Rice Double Cropping
	Number of rice production cycles done in a season
	2
	-
	2
	Flooding in rice schemes

	2
	Yield increased from 15 to 20* bags per 480 m2
	Number of bags harvested per standard plot of 480m2 
	20
	9.3
	8.8
	Poor access to fertilizers

	Comments
	Two rice cycles were attempted in most schemes but the crop was destroyed by floods. Lack of resources such as tillage equipment resulted in late planting for the irrigated rice so much that the second cycle was submerged at an early stage resulting in total loss of the crop in most of the schemes with the most affected being Sutukoba.  
*The target yield of 20 bags paddy rice translates to a yield of 13.5 t/ha clean rice (1kg paddy = 0.65 kg clean rice), which is way too high for smallholder farmers. The highest recorded yield on commercial basis was 7 t/ha at Sapu. There is need to revise the target yields to 7 t/ha or from 5 bags to 10 bags per standard plot of 480 m2.



The scheme by scheme analysis is given in Section 3.2.14.


3.2.14	LEAP Impact on Rice Production and Productivity for the Project Period: 2014 – 2015a 


	Scheme Name
	Paddy Bags/480m2
	Paddy Bags/Ha
	Milled Rice T/Ha

	
	2013
	2014
	2015
	2013
	2014
	2015
	2013
	2014
	2015

	Basse
	 
	 
	3 
	 
	 
	51 
	-   
	-   
	1.7 

	Changally
	8 
	8 
	9 
	165 
	173 
	185 
	5.4 
	5.6 
	6.0 

	Dampha Kunda 1
	10 
	10 
	11 
	209 
	201 
	220 
	6.8 
	6.5 
	7.2 

	Dampha Kunda 2
	 
	10 
	11 
	 
	213 
	233 
	-   
	6.9 
	7.6 

	Kulari
	 
	 
	6 
	 
	 
	130 
	-   
	-   
	4.2 

	Limbambulu Bambo
	 
	 
	8 
	 
	 
	171 
	-   
	-   
	5.6 

	a. No statistics are computed for Sutukoba and Kossemar which were completely flooded. Sutukonding and Messira were still at land clearing stage.





The table shows the yield achieved by the schemes over the years. The study revealed a general increase in productivity from the beginning of the project to 2015, despite the effects of flooding. The results also show that the schemes produced above the national average of 2.5 t/ha, with the exception of Basse Cluster which has an average of 1.7t/ha. The yields achieved are a clear testimony of good outcome performance for the LEAP projects.

3.2.15		Rice Production Challenges

The study identified 3 main production challenges from the respondent beneficiaries as follows:

i) High cost of inputs, especially fertilisers (60% of the responses)
ii) Poor access to machinery for land preparation (39% of the responses)
iii) Labour for stumping (37% of the responses)

The analysis of the problems by gender and age groups showed that male and female beneficiaries are affected to the same extent. The same was established for age groups.

3.3. [bookmark: _Toc318823085]SOCIO-ECONOMIC IMPACT OF PUMP IRRIGATED RICE PRODUCTION

3.3.1 [bookmark: _Toc318823086]Food Security of Irrigating Households

The impact of LEAP on food security was assessed at three different levels, namely programme, scheme and household levels. The table below shows the impact of LEAP on food security at programme level measured by the number of hungry months per year over the 3 year implementation period.
[bookmark: _Toc318822277][bookmark: _Toc318823087]Table 3.9: Hungry Months for all LEAP Pump Rice Irrigation Schemes
	Year 
	Count
	Hungry Months 

	
	
	Minimum
	Maximum
	Mean
	Std. Deviation

	2015
	93
	0
	12
	7.08
	4.875

	2014
	85
	2
	12
	7.96
	3.959

	Before Project
	100
	2
	12
	10.70
	3.027



There was a significant reduction in the number of hungry months from 10.70 – 7.08 months when all the projects are grouped together.  The marginal difference between 2014 and 2015 could be attributed to reduction in yields as result of floods during the 2015 rainy season and inclusion of other schemes which are still at the development stage.

A better picture of the impact of the LEAP projects can be painted on a scheme-by-scheme basis under the following three broad categories: operational schemes, operational schemes with crops destroyed by floods or animals, and schemes which are not yet operational. The following table shows that schemes that were operational reduced the hungry months more than the other two categories. 




[bookmark: _Toc318822278][bookmark: _Toc318823088]Table 3.10a: Scheme by scheme Analysis of Hungry Months
	Scheme 
	Implementation Year
	Count
	 Minimum 
	 Maximum 
	 Mean 
	 Std. Deviation 

	Name
	Status
	
	
	
	
	
	

	Basse
	Scheme Operational
	2015
	6
	2.00 
	12.00 
	             5.33 
	4.13 

	
	
	2014
	6
	2.00 
	12.00 
	             6.33 
	4.97 

	
	
	Before Project
	6
	2.00 
	12.00 
	             7.00 
	5.48 

	Changally
	
	2015
	14
	0   
	           5.00 
	             1.50 
	1.95 

	
	
	2014
	14
	2.00 
	9.00 
	             4.50 
	1.95 

	
	
	Before Project
	14
	4.00 
	12.00 
	           10.57 
	2.56 

	Dampha Kunda 1
	
	2015
	13
	0   
	8.00 
	             4.23 
	2.49 

	
	
	2014
	13
	2.00 
	8.00 
	             5.08 
	1.66 

	
	
	Before Project
	13
	6.00 
	12.00 
	           11.54 
	1.66 

	Dampha Kunda 2
	
	2015
	12
	0   
	12.00 
	             4.00 
	4.49 

	
	
	2014
	11
	2.00 
	12.00 
	             5.55 
	3.78 

	
	
	Before Project
	14
	2.00 
	12.00 
	             8.79 
	4.51 

	Kulari
	
	2015
	9
	-   
	11.00 
	             4.67 
	3.54 

	
	
	2014
	9
	3.00 
	12.00 
	             7.22 
	3.27 

	
	
	Before Project
	9
	3.00 
	12.00 
	             8.78 
	3.93 

	Limbambulu Bambo
	
	2015
	2
	4.00 
 
	12.00 
 
	             8.00 
 
	5.66 
 

	
	
	Before Project
	2
	12.00 
	          12.00 
	           12.00 
	                   -   

	Kossemar
	Scheme Operational but Flooded or Invaded by Livestock
	2015
	3
	12.00 
	12.00 
	           12.00 
	-   

	
	
	2014
	3
	12.00 
	12.00 
	           12.00 
	-   

	
	
	Before Project
	3
	12.00 
	12.00 
	           12.00 
	-   

	Sutukoba
	
	2015
	15
	12.00 
	          12.00 
	           12.00 
	                   -   

	
	
	2014
	12
	12.00 
	          12.00 
	           12.00 
	                   -   

	
	
	Before Project
	17
	12.00 
	          12.00 
	           12.00 
	                   -   

	Messira
	Scheme not yet Operational
	2015
	13
	12.00 
	          12.00 
	           12.00 
	                   -   

	
	
	2014
	11
	12.00 
	          12.00 
	           12.00 
	                   -   

	
	
	Before Project
	14
	12.00 
	          12.00 
	           12.00 
	                   -   

	Sutukonding
	
	2015
	6
	12.00 
	          12.00 
	12.00 
	                   -   

	
	
	2014
	6
	12.00 
	          12.00 
	           12.00 
	                   -   

	
	
	Before Project
	8
	12.00 
	          12.00 
	           12.00 
	                   -   



Changally reduced the hungry months from 10.6 – 1.5 months, while Dampha Kunda 1 and 2 reduced from 11.5 – 4.5 and 8.4 – 4 respectively. The not yet operational and flooded schemes showed no reduction.  The high potential of achieving rice self-sufficiency through pump rice irrigation can be seen at Changally and Dampha Kunda 1 where hungry months reduced by 9 and 7 months respectively while those which are still developing and those affected by floods and livestock remained at 12 months hungry period.

The study observed that some of the households in the respective schemes had minimum hungry months of zero indicating a complete eradication of hunger at the household level. Figure 3.2 shows an analysis of the number and percentage of respondents by the months with which they have improved their food security situation as a result of LEAP.
[bookmark: _Toc318822279][bookmark: _Toc318823089]Figure 3.2: Hungry Months for LEAP Respondents



The results shows that 16% of LEAP beneficiaries, largely from Changally, reduced the number of hungry months to zero while 44% largely from the affected schemes and those that have not started implementation still have to depend on the market for rice where there are price fluctuation risks threatening their food security situation. 

The study also assessed the socio-economic factors that influence food self-sufficiency for respondents in operational irrigation schemes. These include gender, age group, household size and plot size. Gender and age group have implications for capacity and access to resources.  The bigger the household size, the more food is required and the smaller the plot size the less the amount of food is available for the household. Table 3.10b is an Anova showing the main effects and interaction effects of gender, age group, household size and plot size on food self-sufficiency which is the difference between annual harvest (kg) and household food requirements (117 kg x household size).

Table 3.10b: Tests of Difference of Mean Food Available Between Groups

	Dependent Variable: Household Food self Sufficiency

	
	
	Type IV Sum of Squares
	df
	Mean Square
	F
	Sig.

	
	Corrected Model
	703735667.488a
	45
	15638570.389
	53.156
	.000

	Main effects
	Intercept
	428439021.924
	1
	428439021.924
	1456.288
	.000

	
	Plot Size
	6025389.652b
	7
	860769.950
	2.926
	.045

	
	Household Size
	50163876.346b
	3
	16721292.115
	56.837
	.000

	
	Gender
	437199.552b
	1
	437199.552
	1.486
	.248

	
	Age group
	58742347.905b
	4
	14685586.976
	49.917
	.000

	Interaction effects
	Plot size * age group
	77841.000b
	1
	77841.000
	.265
	.617

	
	Household size* age group
	305124.128b
	3
	101708.043
	.346
	.793

	
	Gender * Age group
	1408.011b
	1
	1408.011
	.005
	.946

	
	Error
	3236193.000
	11
	294199.364
	 
	 

	
	Total
	1171093920.840
	57
	 
	 
	 

	
	Corrected Total
	706971860.488
	56
	 
	 
	 

	
	a. R Squared = .995 (Adjusted R Squared = .977)

	
	b. The Type IV testable hypothesis is not unique.


 
The results (df=45, F=53.156, sig.= 0.000, R2=0.995) show that there is a good fit between the data and the ANOVA model. The results indicate that gender has no significant influence on food self-sufficiency at 5% significant level. This means that the mean \food available for male and female beneficiaries is not significantly different. The results show that plot size, household size and age group have significant influence on the level of food self sufficiency of the households at 5% significance level. This means that the mean \food available for the different groups defined by age group, household size and plot size differ significantly. Hence the scale up project may need to consider plot size allocation taking into consideration the household size, while ensuring tailor made capacity building for different age groups. 

3.3.2 [bookmark: _Toc318823090]Household Income 

The study established that the LEAP rice irrigation schemes did not achieve surplus rice for marketing as all rice produced was consumed. The level of income from rice was obtained by valuing the total paddy rice produced at the going market prices of GMD500 per bag of paddy. The beneficiaries argued that this was an opportunity income gain as confirmed by qualitative responses from interviews and focus group discussions that the money that was intended for purchase of rice was now being set aside or reserved for other household requirements.

Figure 3.3 shows the income effect of LEAP rice irrigation schemes on households for 2014 and 2015 broken down by gender.
[bookmark: _Toc318822281][bookmark: _Toc318823091]Figure 3.3:	Household income from rice by gender


There is high potential to increase household incomes through rice pump irrigation to as much as GMD72 000 per cycle reflected by the maximum income observation, with a possibility of doubling that amount if two cycles are achieved. The scheme by scheme analysis confirms this potential. The low mean income shows that farmers remain vulnerable to natural shocks such as floods which occurred in 2015. The results also showed the vulnerability of women to such shocks as they are more affected than their male counterparts.





[bookmark: _Toc318822282][bookmark: _Toc318823092]Table 3.11: Scheme-by-Scheme Analysis of Income

	Scheme Name
	Count
	 Minimum 
	Maximum 
	 Mean 
	 Std. Deviation 

	Basse
	Yield2013Value
	0
	 
	 
	 
	 

	
	Yield2014Value
	0
	 
	 
	 
	 

	
	Yield2015Value
	5
	2,500 
	17,000 
	7,400 
	6,561 

	Changally
	Yield2013Value
	13
	1,500 
	72,000 
	19,654 
	19,462 

	
	Yield2014Value
	13
	1,750 
	60,000 
	20,673 
	16,670 

	
	Yield2015Value
	14
	2,000 
	72,000 
	21,393 
	18,206 

	Dampha Kunda 1
	Yield2013Value
	12
	3,000 
	40,000 
	9,667 
	10,648 

	
	Yield2014Value
	13
	2,000 
	40,000 
	9,269 
	10,313 

	
	Yield2015Value
	13
	3,000 
	40,000 
	9,731 
	10,090 

	Dampha Kunda 2
	Yield2013Value
	0
	 
	 
	 
	 

	
	Yield2014Value
	11
	2,400 
	30,000 
	8,809 
	8,197 

	
	Yield2015Value
	14
	2,600 
	30,000 
	9,418 
	7,258 

	Kulari
	Yield2013Value
	0
	 
	 
	 
	 

	
	Yield2014Value
	0
	 
	 
	 
	 

	
	Yield2015Value
	9
	1,500 
	28,000 
	5,639 
	8,473 

	Limbambulu Bambo
	Yield2013Value
	0
	 
	 
	 
	 

	
	Yield2014Value
	0
	 
	 
	 
	 

	
	Yield2015Value
	2
	14,000 
	21,000 
	17,500 
	4,950 

	a. No statistics are computed for one or more split files because there are no valid cases.



The incomes of the fully established schemes such as Changally, and Dampha Kunda 1 and 2 show marginal increases in the income from rice against the negative effects of floods. 

3.3.3 [bookmark: _Toc318823093]Nutrition

The households are consuming a balanced diet as shown by their level of consumption of the various components of a balanced diet.  The tables below show that the majority of respondents (65% upwards) consume a balanced diet. The study concluded that LEAP project contributed significantly to this stability, as money that was supposed to buy rice, is then available to buy other food items. The LEAP project has also supported the establishment of vegetable gardens in some of the communities and has supported the training of women farmers on horticulture agronomy which include rice farmers as well. \
[bookmark: _Toc318822284][bookmark: _Toc318823094]

Table 3.12: Food Consumption in Dry and Rainy Seasons
	Number of Times
	Dry Season (Rice)
	Rain Season (Rice)

	
	Frequency
	Percent
	Valid Percent
	Frequency
	Percent
	Valid Percent

	Al least once per day
	90
	86.5
	87.4
	87
	83.7
	85.3

	2-3 times per week
	11
	10.6
	10.7
	13
	12.5
	12.7

	Weekly
	1
	1.0
	1.0
	1
	1.0
	1.0

	Monthly
	1
	1.0
	1.0
	1
	1.0
	1.0

	Total
	103
	99.0
	100.0
	102
	98.1
	100.0

	Missing System
	1
	1.0
	
	2
	1.9
	

	Total
	104
	100.0
	
	104
	100.0
	

	
	
	
	
	
	
	

	Number of Times
	Dry season (Course grains)
	Rain season (Course grains)

	
	Frequency
	Percent
	Valid Percent
	Frequency
	Percent
	Valid Percent

	Al least once per day
	68
	65.4
	66.7
	69
	66.3
	68.3

	2-3 times per week
	24
	23.1
	23.5
	21
	20.2
	20.8

	Weekly
	6
	5.8
	5.9
	7
	6.7
	6.9

	2-3 times a month
	2
	1.9
	2.0
	2
	1.9
	2.0

	Monthly
	2
	1.9
	2.0
	2
	1.9
	2.0

	Total
	102
	98.1
	100.0
	101
	97.1
	100.0

	Missing System
	2
	1.9
	
	3
	2.9
	

	Total
	104
	100.0
	
	104
	100.0
	

	Number of Times
	Dry season (Beans)
	Rain season (Beans)

	
	Frequency
	Percent
	Valid Percent
	Frequency
	Percent
	Valid Percent

	Al least once per day
	81
	77.9
	78.6
	79
	76.0
	77.5

	2-3 times per week
	16
	15.4
	15.5
	17
	16.3
	16.7

	Weekly
	5
	4.8
	4.9
	5
	4.8
	4.9

	2-3 times a month
	1
	1.0
	1.0
	1
	1.0
	1.0

	Total
	103
	99.0
	100.0
	102
	98.1
	100.0

	Missing System
	1
	1.0
	
	2
	1.9
	

	Total
	104
	100.0
	
	104
	100.0
	

	
	
	
	
	
	
	

	Number of Times
	Dry season (Vegetables)
	Rain season (Vegetables)

	
	Frequency
	Percent
	Valid Percent
	Frequency
	Percent
	Valid Percent

	Al least once per day
	89
	85.6
	86.4
	83
	79.8
	81.4

	2-3 times per week
	11
	10.6
	10.7
	15
	14.4
	14.7

	Weekly
	3
	2.9
	2.9
	4
	3.8
	3.9

	Total
	103
	99.0
	100.0
	
	
	

	Missing System
	1
	1.0
	
	2
	1.9
	

	Total
	104
	100.0
	
	104
	100.0
	



	Number of Times
	Dry Season (Meat)
	Rain Season (Meat)

	
	Frequency
	Percent
	Valid Percent
	Frequency
	Percent
	Valid Percent

	Al least once per day
	77
	74.0
	74.8
	70
	67.3
	69.3

	2-3 times per week
	25
	24.0
	24.3
	29
	27.9
	28.7

	Weekly
	1
	1.0
	1.0
	2
	1.9
	2.0

	Total
	103
	99.0
	100.0
	
	
	

	Missing System
	1
	1.0
	
	3
	2.9
	

	Total
	104
	100.0
	
	104
	100.0
	



There was no significant difference between the dry and rainy season consumption patterns for all the considered food items.




3.3.4 [bookmark: _Toc318823095]General Well-being of Irrigating Households

The study observed a generally good standard of living of communities where LEAP rice pump irrigation projects were implemented. The households have good access to health services, water and sanitation. Beneficiaries attributed this to the release of pressure on disposable income due to savings on rice purchase. The study noted that there are many, complementary programmes being run either by Government or in cooperation with other development agencies.
[bookmark: _Toc318822286][bookmark: _Toc318823096]Figure 3.4:  Access to Water and Sanitation


[bookmark: _Toc318822287][bookmark: _Toc318823097]Figure 3.5:	Diseases and Access to Health Facilities

There were minimal occurrences of water borne diseases and all cases were treated at the clinic indicating good access to facilities. The study observed that most of the rice irrigation schemes were located 3–6 km from homesteads, meaning the chances of irrigation water being the cause of the diseases is very low. Figure 3.5 shows that Malaria is the most common disease followed by diarrhoea, all of which were treated at the clinic, indicating good access to health facilities.

3.3.5 [bookmark: _Toc318823098]The Optimal Number of Plots for Sustainable Socio-Economic Impact	

The LEAP beneficiaries achieved subsistence security of rice. All the rice produce was consumed leaving nothing for sale and generation of income to finance the next production cycle. The study concluded that there is optimum sizes of plot or number of plots that will ensure the farmer generate enough food for the family as well as market surplus. Such size of plot is a function of the household food requirement, which in turn is a function of the household size and the per capita consumption.

The supply of food to the household is a function of the area under cultivation and the yield that will be achieved.

Table 3.13 shows the total production (kg) that a household can get from a specific land holding (ha) at a given yield (kg/ha). Based on the national per capita consumption of 117 kg/person and an average household size of 15, the minimum rice food requirement for a household is 1 755 kg. With a 300% cropping intensity comprising two rice cycles and a third maize filler cycle, and using an average yield achieved by LEAP projects of about 5 t/ha, the projected rice output from a hectare for two cycles is 10 tonnes. The third maize cycle is converted to rice equivalent using the prevailing prices. At the time of study, prices were GMD24/kg and GMD15/kg for rice and maize respectively. Thus 8 bags of maize are equivalent to 5 bags of rice giving an annual rice production per hectare of close to 13.5 tonnes per year. 
[bookmark: _Toc318822289][bookmark: _Toc318823099]Table 3.13: Sensitivity Analysis of the Optimum Landholding

	
	Area (Ha)

	
	13,330 
	 0.048 
	 0.050 
	 0.090 
	 0.096 
	 0.100 
	 0.120 
	 0.130 
	 0.140 
	 0.150 

	Yield (kg/ha) for 2 rice cycles
	5,000 
	240 
	250 
	450 
	480 
	500 
	600 
	650 
	 700 
	750 

	
	5,500 
	264 
	275 
	495 
	528 
	550 
	660 
	715 
	 770 
	825 

	
	6,000 
	288 
	300 
	540 
	576 
	600 
	720 
	780 
	 840 
	900 

	
	6,500 
	312 
	325 
	585 
	624 
	650 
	780 
	845 
	 910 
	975 

	
	….
	….
	….
	….
	….
	….
	….
	….
	….
	….

	
	9,000 
	432 
	450 
	810 
	864 
	900 
	1,080 
	1,170 
	 1,260 
	1,350 

	
	11,500 
	552
	575
	1035
	1104
	1150
	1380
	1495
	1610
	1725

	
	12,000 
	576
	600
	1080
	1152
	1200
	1440
	1560
	1680
	1800

	
	12,500 
	600
	625
	1125
	1200
	1250
	1500
	1625
	1750
	1875

	
	13,330 
	639.84
	666.5
	1199.7
	1279.68
	1333
	1599.6
	1732.9
	1866.2
	1999.5

	
	13,500 
	648
	675
	1215
	1296
	1350
	1620
	1 755
	1890
	2025

	
	14,000 
	672
	700
	1260
	1344
	1400
	1680
	1820
	1960
	2100

	
	14,500 
	696
	725
	1305
	1392
	1450
	1740
	1885
	2030
	2175

	
	15,000 
	720
	750
	1350
	1440
	1500
	1800
	1950
	2100
	2250



[bookmark: _Toc318823100]Based on the annual consumption of 1 755 kg/household, a hectare can feed 7.48 households. The table shows that the required 1 755 kg are produced at a minimum area of 0.13 ha at 13.5 t/ha per year. This translates to 2.5 standard plots of 480m2.

3.3.6 Beneficiaries’ Perspectives on Socio-economic Impact of LEAP

LEAP had a lasting psychological impact on the beneficiaries or rice pump irrigation schemes that points to an increasing demand for smallholder, pump irrigation schemes. The perspectives of those that did well as well as those that were negatively affected by floods converged on positive food security, income and nutritional benefits of LEAP projects. Table 3.14 shows the beneficiaries’ perspectives on the socio-economic impact dimensions of LEAP at the time of study as well as the futuristic potential impact the project would have on their livelihood in terms of food security, nutrition, psychology and environment.

These perspectives can also be categorized according to development stages of the scheme. Beneficiaries from operational schemes such as Changally Dampha Kunda, Kulari, and Limbambulu Bambo have positive perceptions on income, food security and nutrition. For instance, 52.6% of those who think the LEAP would make them rice self-sufficient were from Changally while 34% of those who believe the project will reduce expenditure on rice were from Dampha Kunda 2. On the same criteria, Messira, Sutukoba and Sutukonding acknowledge that the project has had no income effect on them with 56% and 36% of Messira and Sutukonding respectively indicating no income change because they are at land clearing stage, and 78% from Sutukoba indicating that they did not get any return on their investment in seed, fertilizer and labour since their plots were completely flooded. Nevertheless their psychological perceptions speak to the potential positive benefits of LEAP. The results show that 36% of beneficiaries from Messira think that the project will bring about a cooperative community and 23% believe the project will bring better access to basic needs, while relieving the environment of pressure (11.5%) by providing livestock feed.  There are general negative perceptions across all the schemes about environmental degradation through deforestation and erosion, open defecation and the risk of people drinking water straight from the river.


[bookmark: _Toc318822291][bookmark: _Toc318823101]Table 3.14: Beneficiary Perceptions on the Socio-Economic Impact of LEAP

	Impact Perspective 
	Scheme Name
	Total

	
	Basse
	Changally
	Dampha Kunda 1
	Dampha Kunda 2
	Kossemar
	Kulari
	Limbambulu Bambo
	Messira
	Sutukoba
	Sutukonding
	

	Income
	No Surplus for Market
	0
	0
	0
	2
	0
	0
	0
	0
	0
	0
	2

	
	
	0.0%
	0.0%
	0.0%
	100.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	Income Level Increased
	2
	6
	7
	2
	0
	7
	0
	2
	0
	0
	26

	
	
	7.7%
	23.1%
	26.9%
	7.7%
	0.0%
	26.9%
	0.0%
	7.7%
	0.0%
	0.0%
	 

	
	Reduced Expenditure on Rice
	2
	8
	3
	10
	0
	4
	1
	1
	0
	0
	29

	
	
	6.9%
	27.6%
	10.3%
	34.5%
	0.0%
	13.8%
	3.4%
	3.4%
	0.0%
	0.0%
	 

	
	More Access to Basic Needs
	0
	5
	8
	6
	1
	6
	1
	1
	0
	0
	28

	
	
	0.0%
	17.9%
	28.6%
	21.4%
	3.6%
	21.4%
	3.6%
	3.6%
	0.0%
	0.0%
	 

	
	No Return to Invest
	0
	0
	0
	2
	2
	0
	1
	0
	18
	0
	23

	
	
	0.0%
	0.0%
	0.0%
	8.7%
	8.7%
	0.0%
	4.3%
	0.0%
	78.3%
	0.0%
	 

	
	No Income Change
	2
	0
	0
	0
	0
	0
	0
	14
	0
	9
	25

	
	
	8.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	56.0%
	0.0%
	36.0%
	 

	Food Security
	Food Self-sufficient
	0
	10
	2
	4
	1
	1
	0
	1
	0
	0
	19

	
	
	0.0%
	52.6%
	10.5%
	21.1%
	5.3%
	5.3%
	0.0%
	5.3%
	0.0%
	0.0%
	 

	
	Reduced Hungry Months
	5
	8
	12
	13
	1
	9
	1
	2
	0
	0
	51

	
	
	9.8%
	15.7%
	23.5%
	25.5%
	2.0%
	17.6%
	2.0%
	3.9%
	0.0%
	0.0%
	 

	
	No Change
	1
	0
	0
	0
	0
	0
	0
	13
	0
	9
	23

	
	
	4.3%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	56.5%
	0.0%
	39.1%
	 

	
	Less Food Available
	0
	0
	0
	0
	2
	0
	1
	0
	14
	0
	17

	
	
	0.0%
	0.0%
	0.0%
	0.0%
	11.8%
	0.0%
	5.9%
	0.0%
	82.4%
	0.0%
	 

	Nutrition
	Balanced Diet
	1
	5
	3
	2
	0
	0
	0
	0
	0
	0
	11

	
	
	9.1%
	45.5%
	27.3%
	18.2%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	Quality of Meals Improved
	4
	6
	8
	11
	1
	9
	1
	2
	0
	0
	42

	
	
	9.5%
	14.3%
	19.0%
	26.2%
	2.4%
	21.4%
	2.4%
	4.8%
	0.0%
	0.0%
	 

	
	Fresh Rice
	0
	7
	2
	4
	0
	1
	0
	0
	0
	0
	14

	
	
	0.0%
	50.0%
	14.3%
	28.6%
	0.0%
	7.1%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	No Change
	1
	0
	0
	0
	0
	0
	0
	14
	0
	9
	24

	
	
	4.2%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	58.3%
	0.0%
	37.5%
	 

	
	Less Energy in Diet
	0
	0
	0
	0
	1
	0
	1
	0
	13
	0
	15

	
	
	0.0%
	0.0%
	0.0%
	0.0%
	6.7%
	0.0%
	6.7%
	0.0%
	86.7%
	0.0%
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


	Psychological
	Cooperative Community
	2
	4
	0
	0
	1
	0
	0
	4
	0
	0
	11

	
	
	18.2%
	36.4%
	0.0%
	0.0%
	9.1%
	0.0%
	0.0%
	36.4%
	0.0%
	0.0%
	 

	
	Peace  in Household
	0
	2
	0
	1
	1
	1
	1
	0
	0
	0
	6

	
	
	0.0%
	33.3%
	0.0%
	16.7%
	16.7%
	16.7%
	16.7%
	0.0%
	0.0%
	0.0%
	 

	
	Improved Hygiene
	2
	2
	1
	2
	0
	0
	0
	0
	0
	0
	7

	
	
	28.6%
	28.6%
	14.3%
	28.6%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	
	33.3%
	14.3%
	7.7%
	12.5%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	Better Access to Basic Needs
	4
	7
	10
	7
	1
	6
	1
	14
	0
	9
	59

	
	
	6.8%
	11.9%
	16.9%
	11.9%
	1.7%
	10.2%
	1.7%
	23.7%
	0.0%
	15.3%
	 

	
	Reduced Access to Basic Needs
	0
	0
	0
	0
	1
	0
	1
	0
	18
	0
	20

	
	
	0.0%
	0.0%
	0.0%
	0.0%
	5.0%
	0.0%
	5.0%
	0.0%
	90.0%
	0.0%
	 

	Environmental Impact Perspective
	No effect
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	2

	
	
	0.0%
	0.0%
	50.0%
	50.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	 

	
	Less Pressure on Environment
	1
	4
	5
	5
	1
	7
	0
	3
	0
	0
	26

	
	
	3.8%
	15.4%
	19.2%
	19.2%
	3.8%
	26.9%
	0.0%
	11.5%
	0.0%
	0.0%
	 

	
	Deforestation and Erosion
	3
	6
	5
	4
	0
	6
	1
	6
	0
	3
	34

	
	
	8.8%
	17.6%
	14.7%
	11.8%
	0.0%
	17.6%
	2.9%
	17.6%
	0.0%
	8.8%
	 

	
	Open Defecation and Unsafe Drinking Water
	0
	3
	0
	2
	0
	1
	1
	3
	0
	0
	10

	
	
	0.0%
	30.0%
	0.0%
	20.0%
	0.0%
	10.0%
	10.0%
	30.0%
	0.0%
	0.0%
	 

	
	Total
	6
	14
	13
	16
	3
	9
	2
	14
	18
	9
	104







3.4. [bookmark: _Toc318823102]ECOLOGICAL VIABILITY OF RICE PUMP IRRIGATION

3.4.1. [bookmark: _Toc318823103]The Gambia River Hydrology

The Gambia River runs for about 1130 km from the Futa Jallon highlands in Guinea through Senegal to the Gambia into the Atlantic Ocean. The river is navigable for a distance of about 500 km from its mouth in Banjul to Gouloumbo, due to the greater depth and width of the river bed (Shahin, 2006). This zone is prone to tidal influences throughout the year. Thus Gouloumbo marks the change of river course from estuary to continental characteristics. The river basin (catchment area) covers a total area of about 77 000 km2, encompassing the whole of the Gambia and parts of Senegal, Guinea and Guinea Bissau as shown in Figure 3.6 below. This large catchment usually causes serious floods in low lying areas during the rainy season as a result of rain water runoff. 
[bookmark: _Toc318822294][bookmark: _Toc318823104]Figure 3.6:	The Drainage Basin of the Gambia River

[image: ]

There is a high seasonal variation of flow along the river, with records at Gouloumbo indicating variations from 800 m3/s to less than 1m3/s (IRD, 2004). This variation causes a 100 to 160 km seasonal excursion of the salt water front, creating perennially saline zones and perennially fresh water zones. The entire stretch of the river from the Futa Jallon highlands through Senegal, to the Upper River and Central River Regions in the Gambia has perennial fresh waters up to Kuntaur. This stretch of fresh water can be regarded a perennial reservoir for irrigation water. The stretch between Kuntaur and Kemoto is seasonally fresh and that from Kemoto ocean wards to Banjul is perennially saline.



[bookmark: _Toc318822295][bookmark: _Toc318823105]Figure 3.7 shows the salt/fresh water zones along the Gambia River. 

[image: ]

Figure 3.7:	Salt and freshwater zones along the Gambia River.

3.4.2. [bookmark: _Toc318823106]Rice Irrigation Development and Availability of Water

The chronology of rice irrigation developments is detailed in the GNAIP 2010-2015. The first major pump irrigation development was the Colonial Development Cooperation (CDC) Rice project in 1953 at Jahally swamps. This was followed by the Taiwanese mission project in the 1960’s, which developed 1200ha covering 193 villages in CRR and URR. The project targeted smallholder farmers with plot holdings ranging from 0.1 to 0.2 ha. In 1973, a World Bank financed Agricultural Development Project (ADP) developed 500 ha with minimum plot size of 0.4ha. In 1976, Agro Technical Team of the People’s Republic of China developed 2 600 ha of smallholder perimeter rice irrigation schemes and improved those developed earlier in CRR and URR.

Several other donor funded irrigation schemes were introduced in CRR, such as the Jahally & Pacharr Rice Development project in the 1980’s, the Irrigated Rice Development Project (IRRIDEP) in the early 2000 and the Farmer Managed Rice Irrigation Project (FMRIP) at Sapu.) The GNAIP (2010 - 2015) acknowledges that most of these schemes became dysfunctional after the collapse of the Gambia Cooperative Union (GCU) due to inadequate design and distribution network and while the ROC Technical Mission attributes this to poor management and lack of resources to maintain the infrastructure. The Agricultural and Natural Resources (ANR) Sector Policy document (2009-2015) puts area developed for irrigation in the Gambia at 11 086 ha consisting of pump irrigation, tidal irrigation, swamp and riverine irrigation. However, current estimates infer that well below 5 000 ha of developed irrigation land are functional.  All being equal this means there is adequate capacity for 6 000 ha. 

The current rice development pronounced in Vision 2016 Agenda, GNAIP 2010-2015, the ANR Sector Policy as well as the Programme for Accelerated Growth in Employment (PAGE) are aimed at eradicating poverty and to have food self-sufficiency. In line with this, there is visible activity in the country to resuscitate and expand the irrigation infrastructure for rice production in both CRR and URR targeting fresh waters of the Gambia River for both pump and tidal irrigation. The Livelihoods Enhancement Agricultural Programme (LEAP) introduced by Concern Universal in collaboration with Wuli and Sandu Development Agency (WASDA) since 2013 was a direct response to these national programmes and policy pronouncements. The project successfully developed 10 farmer-managed schemes covering over 80 ha of smallholder rice pump irrigation projects in URR under.

The Gambia River is a shared resource among Gambia, Senegal and Guinea. The upper reaches of the river pass through Senegal where it is reported that vast banana plantations are being irrigated at Bantantintin, Madiva Genon and Glumbu. Furthermore, the Gambia River Basin Development Organisation, better known by its French acronym, OMVG (Organisation pour la Misse en Valeur de fleuve Gambie) has planned a 3.8 km3 storage dam for 128 MW hydro-electric power generation at Sambangalou in Senegal (Sogreah Ingenierie, 1999). This dam will change the hydrology of the Gambia River basin drastically.

3.4.3. [bookmark: _Toc318823107]Situational Modelling of Water Flow in the Gambia River

The NEMA Project Design Report - Chosso (2015) indicates that salt intrusion in the Gambia River is a great cause that is threatening agricultural development, fisheries and mangrove ecology and biodiversity. However no measure has been put in place to determine the real causes or drivers of slat intrusion. The report calls for measures to be put in place to develop a model which can be used determine the salt front at any one time. The study explored the two variables which are water availability for irrigation and water availability for salt intrusion control.

There are various models for salt water intrusion that are based on the advection-reaction-dispersion (ARD) equation. Such models include SEAWAT, SUTRA, and FEFLOW which are widely used in the United States (Meliva, etal, 2012) and SALNST which was used to determine the hydrology of the Gambia River taking into consideration the construction of the Sambangalou dam (M.P. Verkerk, 2005). These are commercial software programme which are available for use by water management authorities.

The study adopted a situational modelling technique which was based on the rice crop water requirements determined using Basse climatic data. The climatic data and crop water requirement calculations are in Annexure 5.

The Gambia River is known to flow in two directions during the course of the year, flowing towards the Atlantic Ocean in the rainy season and inland direction during the dry season. Thus the river acts as a dead storage of water in the dry season. The study established that the availability of water for irrigation and salt intrusion control is a function of the following circumstances and interventions:

a) Salt water front as a result of rain water run-off (measured at the end of the rainy season)
The Gambia River Basin catchment area of 77 000 km2 has potential to capture in run-off of about 6.5 km3 per year based on the SCS method from the US Soil Conservation Service for the calculation of runoff (Gerbaux, 2009). This happens every rainy season and keeps the salt front at Kemoto (100 to 160 km from river mouth). Loss of this volume due to abstraction, evaporation and seepage results in the change of direction of flow in river and thereby causing salt intrusion up to Kuntaur (254 km). 

If the 6.5 km3 of water was to be captured, and taking into consideration gross crop water requirements for rice of 1200 mm per cycle, the surface run-off alone could irrigate more than 500 000 ha of land. The lifeline to the realisation of part of this resource is only possible with the establishment of rain water harvesting facilities and infrastructure such as the proposed Sambangalou Dam and Balingo barrage.

b) Salt water front with release scenarios at Sambangalou Dam
The Feasibility Study for Sambangalou Dam (IRD, 2004), which has a capacity of 3.8km3, has several release scenarios for power generation. These scenarios have significant effects on the river hydrology downstream. The scenarios range from 212m3/s to 0m3/s. A release rate of 212m3/s has a potential to flood the low lying areas in the Gambia but at the same time with the positive effect of keeping the salt front within 100km of the river mouth. This however, will occur during the rainy season so there may not be any irrigation benefit from the release.

The zero release scenario is the worst case which is to happen in the peak of the dry season, this will cause significant salt intrusion into the interior. This will also have a negative impact on irrigation as developed areas will not be able to access enough water during the shut-down period. The issue requires Government to engage the OMVG to agree on a continuous base flow calculated at the end of every season enough to irrigate 14 000 ha which is the additional hectares required to meet the ANR sector target of 25 000 ha of rice. At 12000 m3, a steady flow of about 17 m3/s of water would be required. The OMVG Master Plan determined that a net base discharge of 50m3/s would withstand saline intrusion at 170 km (Sogreah Ingenierie, 1999).

c) Balingo Barrage
The barrage has been proposed as a salt water control measure and crossing point for vehicles. This will create fresh water reservoir from Balingo up stream with a potential to irrigate 24 000 ha (DWR, 1994; P. Freeman, 1987). Environmental considerations for the destruction of marine life from Bambatenda upstream as well as fears of loss of revenue for ferries have made this project unattractive for decision makers.

d) Salt water front in dry season with 11 000 ha of irrigation (current developed infrastructure)
In the dry season the salt-water front is estimated to drift 254 km inland up to Kuntaur. The major driver is assumed to be irrigation from the river. The maximum irrigation that Gambia has done is estimated at 11 000 ha comprising both tidal and pump irrigation. Currently irrigation is estimated at 5 000 ha it is therefore expected that the salt front is not reaching Kuntaur since less water is being abstracted. This automatically means an additional 6 000 ha of irrigation can be developed without salt intrusion beyond Kuntaur. If the front is reaching Kuntaur with this reduced water abstraction, then irrigation cannot be said to be the main driver.

e) Salt water front for every 1 000 ha developed 
GNAIP (2009) estimated that continuous extraction rate of 1m3/s for irrigation is equivalent to salt intrusion upstream of 1 km per month in the dry season. Using the rice requirement of 1 200mm in four months gives us a pumping rate of about 1.2 m3/s to irrigate 1 000 hectares. This therefore implies a movement of 1.2 km upstream of the salt water front. Studies have to be carried out to ascertain this theory as a significant amount of water could be lost through evaporation from the water surface of the river.

3.4.4. [bookmark: _Toc318823108]Thresholds of Land Areas that can be Cultivated through Pump Irrigation

The ANR sector policy puts the area suitable for cultivation in the Gambia at 54% of total land area. Fifty seven (57) percent (309 533 ha) of this is under cropping. Of this, 80 000 ha are suitable for irrigation through tidal or pump irrigation. Suitable areas for tidal irrigation that have been identified by the ROC Technical Mission include Wassu, Kuntaur, Tobekuta, Sukuta and Bauajali on the north bank and Sapu, Wellirgara, Kuffzally and Yidda on the south bank in CRR while suitable land for irrigation in URR can only receive irrigation water through pumping due to high river banks which make it impossible to get water through tidal means. WASDA estimates that more than 105 smallholder rice irrigation schemes were in operation in the 1980’s in URR and all of them were using pumps for irrigation. There is therefore enough land for scaling up the irrigation development.

There is currently no research evidence of the drivers of salt water intrusion. The study was content that extraction of fresh water may be causing salt water intrusion irrespective of the means of extraction (tidal or pump). Therefore equitable access of water for irrigation should be encouraged. The target of 25 000 ha under irrigation espoused in the ANR Sector document can therefore be achieved by allowing all regions in the country to access the water. This will hopefully be fulfilled once the Sambangalou dam becomes operational. In the interim, to maintain the salt water front at Kuntaur during the dry season, the difference between the developed (11 000 ha) and the operational schemes (5 000ha) can be developed for scale up operations. Thus a total of 6 000 ha can be developed extracting about 7.2 m3/s of water.

3.4.5. [bookmark: _Toc318823109]LEAP Compliance to National, Sub Regional Policies and Protocols

There are two important national instruments that are relevant to development programs such as the LEAP rice pump irrigation project: – the National Water Resources Council Act (NWRCA) of 1979 and the National Environmental Management Act (NEMA) of 1994. According to the Department of Water Resources, the subsisting NWRCA is not empowered to regulate water use in the country. Hence we can conclude that there is no current legislation that regulates the extraction of water from the Gambia River for commercial purposes. The Integrated Water Resources Management Action Plan and framework is still being reviewed for possible enactment. As a result monitoring of water flows, abstraction and related activities is not being coordinated. This leaves the water users to be their own referees in water extraction. In respect of NWRCA, LEAP is therefore fully compliant.

The National Environment Management Act (NEMA) of 1994 regulates all projects that have an impact on the environment and requires that an Environment Impact Assessment (EIA) is done before such projects are implemented. The study established that for agriculture projects an EIA is required for any projects on land that has not been in use for 10 years. In this regard there is need for LEAP to comply with the EIA requirements.

The OMVG is a regional organization for the management of the Gambia River basin involving four countries – Gambia, Senegal, Guinea and Guinea Bissau – and is based in, Dakar Senegal. The study established that OMVG is currently docile and the participation of Gambia in OMVG projects is at a lower level. According to Abdoukarim Sannah in his newspaper article, titled “Trans-Gambia bridge project and the remaining politico-ecology issues of Gambia River basin development”, the failure by all concerned to recognize the OMVG as an organization has made it docile. The study concluded that the focal point representation at OMVG should be at very senior level to ensure that all the development decisions are in the good interest of the country’s vision 2016 and 2020.  LEAP is therefore not contravening any regional protocols by supporting projects which pump directly from the Gambia River.

The study also takes note of the fact that there are vast amounts of water in the deep and shallow ground water aquifers with capacity of up to 80 km3 which can be utilised for irrigation development (M.Njie, 2008).  The renewable surface water resources (run-off) yields close to 6.5 km3, which can be captured using various rain water harvesting techniques like dams, ponds, and weirs on streams and rivers. These then become potential sources of irrigation water or livestock watering.

3.5. [bookmark: _Toc318823110]THE CASE OF INCREASING DEMAND FOR SCALING UP LEAP PROJECTS

The study observed a huge demand for scaling up at all the villages in which the 10 LEAP schemes are located. Dampha Kunda village is reported to have started stumping on two new sites with the intention of developing them using their own resources. This is in contrast to the situation three years back when one Bolong Drammeh was saddened by the high price of rice in Basse. He then got information that WASDA was assisting interested communities to develop their own rice fields. Bolong proceeded to contact the WASDA Director, Mr. Kebba Sillah, who in turn explained to the Dampha Kunda community about the LEAP model. Many people came for the meeting, but when they realized that there was no white man at WASDA, many of them lost confidence in the programme. These people thought that the project was not going to succeed.  However, a few people including Bolong persevered and went on to clear the land to develop their own rice fields. The success of the rice fields has now made the whole Dampha Kunda village want to join the scheme. (Extract from VDC focus group discussion). This is clear evidence of the demand for scaling up the project. 

 (
National  Assembly Member for Sandu District, Hon ……. 3
rd
 from Left at Messira Project Site
)This demand was echoed by the Governor of URR Omar Sompo Ceesay. The Honourable Governor said “What WASDA is doing is most welcome. It is in line with Vision 2016 and 2020. Government is very appreciative.” He indicated that the URR communities need to embrace opportunities presented by the LEAP programme for food security. The Member of Assembly for Sandu, Honourable Morro Jawla, also shared the same sentiments and took the pain of attending focus group discussions for both Messira and Changally. He promised to mobilize people from Messira who are influential or have the resources from abroad or in the country to assist with resources for hiring machinery for stumping. The situation at Messira revealed that the problem of land clearing and preparation is real and requires the programme intervention. It has taken Messira community 2 years to clear a 6 hectare piece of land manually.

[bookmark: _GoBack]WASDA is a fully established member based community organisation, which has been involved in community projects since 1993 and got an award for outstanding contribution to national development by the GRTS Basse. In partnership with Concern Universal, WASDA successfully implemented smallholder rice pump irrigation projects funded by EU such as URRLIFE and SMILE B as well as LEAP funded by BIG Lottery Fund UK among other projects. This shows that Concern Universal and WASDA are well placed to sustainably manage dry season rice production under the scale up project. WASDA can further be capacitated to provide support to smallholder rice farmers such as mechanization and extension. The scale–up project can acquire the equipment (dozers, graders, tractors, power tillers, planters and trucks), which will be managed by WASDA under a mechanization and tillage services unit. The Unit will hire out the services of the equipment to farmers at affordable rates. For the mechanization and tillage services provision to be successful, WASDA would require competent mechanics and machine operators.



3.6. [bookmark: _Toc318823111]ECONOMIC VIABILITY OF 10 HA PUMP IRRIGATED RICE PRODUCTION

3.6.1. [bookmark: _Toc318823112]Scale-Up Business Model

The scale-up projects will extent the LEAP model of development by the community for the community. Concern Universal, through WASDA, will facilitate land clearing and establishment of the 10-hectare pump irrigation scheme by willing beneficiary farmers and support them with seed and fertilizer in the first year. The outcome is rice self-sufficiency where community will only eat the rice they produce. This will be achieved through a double rice crop producing 6 tonnes of paddy rice per hectare (approximately 6 bags per standard plot of 480 m2), plus a third filler crop cycle in a year.

3.6.2. [bookmark: _Toc318823113]Land Clearing and Pump Irrigation Establishment

The 10 ha rice pump irrigation scale-up project will inject a grant of GMD290 000 into the URR community for land clearing, provision of a pump and cement for canal construction.
[bookmark: _Toc318822304][bookmark: _Toc318823114]Table 3.15: Cost of land Clearing and Pump Irrigation Establishment
	Financial expenditure
 
	Unit
 
	# of units
 
	Unit rate (GMD)
	Costs (GMD)

	Land clearing and scheme development
	Hectare
	10
	15,000
	150,0000

	Water pumping machines
	Rice field
	1
	87,500
	87,500

	Cement for Canal construction
	Canal
	1
	52,500
	52,500

	
	
	
	Total
	290,000


3.6.3. [bookmark: _Toc318823115]Rice Production and Productivity

The pump irrigation infrastructure will enable farmers to do three cropping cycles in a season involving a double rice crop – the first being from January to April and the second from May to August, plus a third filler maize crop from September to December as shown in the cropping calendar. 
[bookmark: _Toc318822306][bookmark: _Toc318823116]Table 3.16: Cropping Calendar
	Cycle
	Crop
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	1
	Rice
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Rice
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Maize
	
	
	
	
	
	
	
	
	
	
	
	


[bookmark: _Toc318822307][bookmark: _Toc318823117]Table 3.17: Cropping Programme
	Cycle
	Crop
	Area (Ha)
	Yield (T/Ha)
	Total Production (T)
	Unit Price (GMD/T)
	Total Income (GMD)

	1
	Rice
	10
	5
	50
	24,000
	1,200,000

	2
	Rice
	10
	5
	50
	24,000
	1,200,000

	3
	Maize
	10
	5
	50
	15,000
	750,000

	
	
	
	
	
	Total
	3,150,000


The 10 ha rice pump irrigation scheme will achieve a 300% cropping intensity producing 50 MT of rice in each of the rice cycles, and 50 MT of maize. The participating farmers’ income is expected to increase by GMD3.15 million being monetary value of their rice and maize produce from the scheme.

3.6.4. [bookmark: _Toc318823118]Rice Production Input Support

The scheme will require support in the tune of GMD885 542 being total variable costs comprising seed, fertilizer and other variable operating costs.
[bookmark: _Toc318822309][bookmark: _Toc318823119]Table 3.18: 10 Ha Scheme Input Support
	 Cost Item
	10 Ha Scheme Input Support (GMD)

	
	Total Support Required
	Grant Support
	Farmers’ Contribution

	Seed and Seedbed
	36,500
	32,500
	4,000

	Land Preparation
	92,000
	 
	92,000

	Transplanting
	44,000
	 
	44,000

	Pesticides
	3,000
	3,000
	 

	Fertilizers
	203,000
	203,000
	 

	Weeding
	57,000
	 
	57,000

	Irrigation
	332,042
	 
	332,042

	Harvesting
	118,000
	 
	118,000

	 
	885,542
	238,500
	     647,042



The farmer’s contribution will take the form of labour for seedbed, transplanting, weeding and harvesting; fuel, repair and maintenance for the irrigation pump; and hire of equipment for land preparation or harvesting. This is essential to create a strong sense of ownership among the scheme members that will ensure scheme sustainability after the expiry of the project life.

The support options should consider: (1) supporting farmers for a sufficiently long enough period for them to generate adequate productive capacity to stand on their own; or (2) one or two seasons (cycles) of full input support for a radical transformation from low to high productivity. Mechanisms should be put in place to enable access to mechanization and tillage services as well as credit finance.

3.6.5. [bookmark: _Toc318823120]Economic Viability of 10 Ha Rice Pump Irrigation Scheme

The ROC Technical Mission established that the cost of installing standard irrigation systems (US$4, 000 per hectare for tidal irrigation and US$10,000 per hectare for pump irrigation), production costs, the anticipated output and value – that the profit cost-ratio for tidal irrigation is 2.025 and that for pump irrigation is 0.72. The LEAP results are in sharp contrast. The economic viability analysis of a 10 ha pump irrigation based on three crop cycles per year established pump irrigation can achieve a profit-cost ratio of 1.52. The 10 ha scheme is expected to operate as a business. The table below shows the monthly projected profit and cash flow budgets for the first year based on opportunity cost. The total variable costs comprising seed, fertilizer and other operation costs is GMD885 542. At an expected income of GMD3 150 000, the scheme will achieve gross and net profit of GMD2 182 958 and GMD 2 068 502 respectively.

The scheme has a NPV of GMD1.5 million at a cost of capital of 28% per annum (2.33% p.m.) and an IRR of 30%per month. The payback period is 9 months for both capital expenditure and working capital. The 10 ha irrigation scheme is therefore profitable and viable. The scheme would be able to meet its loan obligation when they become due.


[bookmark: _Toc318822311][bookmark: _Toc318823121]Table 3.19: Projected Monthly Profit and Cash Flow Budget for 10 Ha Rice Irrigation Scheme
	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	TOTAL

	REVENUE
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Sales
	0 
	0 
	0 
	0 
	1,200,000 
	0 
	0 
	0 
	1,200,000 
	0 
	0 
	750,000 
	3,150,000 

	LESS: VARIABLE COSTS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Seed and Seedbed
	9,500 
	0 
	0 
	0 
	9,500 
	0 
	0 
	0 
	17,500 
	0 
	0 
	0 
	36,500 

	Land Preparation
	18,000 
	18,000 
	0 
	0 
	18,000 
	18,000 
	0 
	0 
	20,000 
	0 
	0 
	0 
	92,000 

	Transplanting
	0 
	16,000 
	0 
	0 
	0 
	16,000 
	0 
	0 
	12,000 
	0 
	0 
	0 
	44,000 

	Pesticides
	 
	 
	 
	 
	 
	 
	 
	 
	1,500 
	1,500 
	 
	 
	3,000 

	Fertlisers
	4,000 
	30,000 
	30,000 
	0 
	4,000 
	30,000 
	30,000 
	0 
	75,000 
	75,000 
	0 
	0 
	278,000 

	Weeding
	0 
	0 
	16,000 
	0 
	0 
	0 
	16,000 
	0 
	0 
	12,500 
	12,500 
	0 
	57,000 

	Irrigation
	30,219 
	30,219 
	30,219 
	30,219 
	30,219 
	30,219 
	30,219 
	30,219 
	25,931 
	25,931 
	25,931 
	12,500 
	332,042 

	Harvesting
	0 
	0 
	0 
	8,000 
	14,250 
	0 
	0 
	8,000 
	14,250 
	0 
	42,500 
	37,500 
	124,500 

	 
	61,719 
	94,219 
	76,219 
	38,219 
	75,969 
	94,219 
	76,219 
	38,219 
	166,181 
	114,931 
	80,931 
	50,000 
	967,042 

	GROSS PROFIT
	-61,719 
	-94,219 
	-76,219 
	-38,219 
	1,124,031 
	-94,219 
	-76,219 
	-38,219 
	1,033,819 
	-114,931 
	-80,931 
	700,000 
	2,182,958 

	Less: Interest
	0 
	0 
	0 
	0 
	-33,206 
	0 
	0 
	0 
	0 
	0 
	0 
	-81,200 
	-114,406 

	NET PROFIT
	-61,719 
	-94,219 
	-76,219 
	-38,219 
	1,090,825 
	-94,219 
	-76,219 
	-38,219 
	1,033,819 
	-114,931 
	-80,931 
	618,800 
	2,068,552 

	Add: Interest
	0 
	0 
	0 
	0 
	33,206 
	0 
	0 
	0 
	0 
	0 
	0 
	81,200 
	114,406 

	CASH FROM OPERATIONS
	-61,719 
	-94,219 
	-76,219 
	-38,219 
	1,124,031 
	-94,219 
	-76,219 
	-38,219 
	1,033,819 
	-114,931 
	-80,931 
	700,000 
	2,182,958 

	INVESTMENT REQUIREMENTS
	0 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Land Clearing
	-150,000 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-150,000 

	Irrigation Pump
	-87,500 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-87,500 

	Canal Construction (Cement)
	-52,500 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-52,500 

	 
	-290,000 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	-290,000 

	NET CASH FLOW
	-351,719 
	-94,219 
	-76,219 
	-38,219 
	1,124,031 
	-94,219 
	-76,219 
	-38,219 
	1,033,819 
	-114,931 
	-80,931 
	700,000 
	1,892,958 

	NPV
	GMD 1,500,001
	
	
	
	
	
	
	
	
	
	
	
	

	IRR
	30%
	per month
	
	2435%
	per annum
	
	
	
	
	
	
	
	

	Repayment Period
	9 
	months
	
	
	
	
	
	
	
	
	
	
	



3.6.6. [bookmark: _Toc318823122]Payback Period

The figure below shows the payback period analysis graph. The 10-ha scheme will be able to pay back the working capital for the first cycle in 5 months.
[bookmark: _Toc318822313][bookmark: _Toc318823123]Figure 3.7: Breakeven Graph for the 10 Ha Pump Irrigation Scheme


3.6.7. [bookmark: _Toc318823124]10 Ha Scheme as a Going Concern

The 10 Ha scheme should continue to operate and sustain the socio-economic impacts in terms of employment, income, food security and nutrition after the first season and long after CU and WASDA support is gone. There are two important safeguards for sustainability of farmer-managed schemes. First there is need for credit finance mechanisms that will ensure continued access to finance for purchase of inputs. Second and most important is that productivity transformation as a result of the intervention should generate positive Free Cash Flows (FCFs) after taking into consideration expenditure requirements of the following cycle or season. The table below shows the financing plan for the 10 ha rice pump irrigation scheme as a going concern. 

The financial plan shows funding gaps in January - April, June – August and October – November. The total funding required for Jan – Apr is GMD572 125 being capital (GMD290 000) and revenue expenditure (GMD282 125). On receipt, GMD422 125 is immediately used to clear land, and provide pump, cement for canals and inputs, while GMD150 000 is transferred to a savings account, leaving cash position of GMD70 406 for immediate scheme needs. Transfer to savings is based on maintaining a minimum cash balance of between GMD20 000 and GMD100 000. Any cash above GMD100 000 should be invested and withdrawals made as need arise.

The revenue expenditure loan plus interest (GMD315 040) is paid up in May after selling produce from the first rice crop. The capital loan (GMD290 000) plus interest (GMD81 200) are paid off in September after selling the second rice crop. The benefits from the third cycle of maize are a bonus for the farmers in the scheme. 
The financing plan shows that the scheme will only require revenue funding support for the first rice cycle, while transfers into and out of savings would be adequate to exploit investment opportunities while ensuring that all scheme requirements are met for the other two funding gaps. The scheme will be able to pay off the revenue loan from first rice cycle and self-finance the second and third cycles.


[bookmark: _Toc318822315][bookmark: _Toc318823125]Table 3.20: Projected Monthly Funding Requirements and Financing Plan for the 10 Ha Scheme for First Year


	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	TOTAL

	NET CASH FLOW
	-351,719 
	-94,219 
	-76,219 
	-38,219 
	1,124,031 
	-94,219 
	-76,219 
	-38,219 
	1,033,819 
	-114,931 
	-80,931 
	700,000 
	1,892,958 

	FINANCING PLAN
	0 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Opening Balance
	 
	72,906 
	88,688 
	12,469 
	4,250 
	98,450 
	94,231 
	98,012 
	59,794 
	93,613 
	78,683 
	67,752 
	 

	Loan Receipts
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Revenue Expenditure
	284,625 
	 
	 
	 
	 
	0 
	 
	 
	 
	 
	 
	 
	284,625 

	Capital Expenditure
	290,000 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	290,000 

	Principle Repayment
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	0 
	-290,000 
	-290,000 

	Interest Payments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-81,200 
	-81,200 

	Repayment of working capital
	 
	 
	 
	 
	-317,831 
	 
	 
	 
	 
	 
	 
	0 
	-317,831 

	Transfer to/from Savings
	-150,000 
	110,000 
	0 
	30,000 
	-712,000 
	90,000 
	80,000 
	0 
	-1,000,000 
	100,000 
	70,000 
	-300,000 
	-1,682,000 

	NET FINANCING
	424,625 
	182,906 
	88,688 
	42,469 
	-1,025,581 
	188,450 
	174,231 
	98,012 
	-940,206 
	193,613 
	148,683 
	-603,448 
	-1,796,406 

	CASH POSITION
	72,906 
	88,688 
	12,469 
	4,250 
	98,450 
	94,231 
	98,012 
	59,794 
	93,613 
	78,683 
	67,752 
	96,552 
	96,552 

	SAVINGS BANK ACCOUNT
	 150,000 
	 40,000 
	 40,000 
	 10,000 
	 722,000 
	 632,000 
	 552,000 
	 552,000 
	 1,552,000 
	 1,452,000 
	 1,382,000 
	 1,682,000 
	1,682,000 





[bookmark: _Toc318822316][bookmark: _Toc318823126]Table 3.21: The 10-Ha Scheme Balance Sheet (Capital Position) for Year 1

	
	 Jan 
	 Feb 
	 Mar 
	 Apr 
	 May 
	 Jun 
	 Jul 
	 Aug 
	 Sep 
	 Oct 
	 Nov 
	 Dec 
	 Total 

	ASSETS
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fixed Assets
	
	
	
	
	
	
	
	
	
	
	
	
	

	Land
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 
	 150,000 

	Pump
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 
	 87,500 

	Canals
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 
	 52,500 

	
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 

	Current Assets
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bank
	 150,000 
	 40,000 
	 40,000 
	 10,000 
	 722,000 
	 632,000 
	 552,000 
	 552,000 
	 1,552,000 
	 1,452,000 
	 1,382,000 
	 1,682,000 
	 1,682,000 

	Cash
	 72,906 
	 88,688 
	 12,469 
	 4,250 
	 98,450 
	 94,231 
	 98,012 
	 59,794 
	 93,613 
	 78,683 
	 67,752 
	 96,552 
	 96,552 

	
	 222,906 
	 128,688 
	 52,469 
	 14,250 
	 820,450 
	 726,231 
	 650,013 
	 611,794 
	 1,645,613 
	 1,530,683 
	 1,449,752 
	 1,778,552 
	 1,778,552 

	Less: Current Liabilities
	
	
	
	
	
	
	
	
	
	
	
	

	Seasonal Loan
	 284,625 
	 284,625 
	 284,625 
	 284,625 
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Working Capital
	 (61,719)
	 (155,938)
	 (232,156)
	 (270,375)
	 820,450 
	 726,231 
	 650,013 
	 611,794 
	 1,645,613 
	 1,530,683 
	 1,449,752 
	 1,778,552 
	 1,778,552 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Net Assets
	 228,281 
	 134,063 
	 57,844 
	 19,625 
	 1,110,450 
	 1,016,231 
	 940,013 
	 901,794 
	 1,935,613 
	 1,820,683 
	 1,739,752 
	 2,068,552 
	 2,068,552 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FINANCED BY
	
	
	
	
	
	
	
	
	
	
	
	
	

	Loan Capex
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	 290,000 
	
	

	Profit
	 (61,719)
	 (155,938)
	 (232,156)
	 (270,375)
	 820,450 
	 726,231 
	 650,013 
	 611,794 
	 1,645,613 
	 1,530,683 
	 1,449,752 
	 2,068,552 
	 2,068,552 

	
	 228,281 
	 134,063 
	 57,844 
	 19,625 
	 1,110,450 
	 1,016,231 
	 940,013 
	 901,794 
	 1,935,613 
	 1,820,683 
	 1,739,752 
	 2,068,552 
	 2,068,552 









3.6.8. [bookmark: _Toc318823127]Sensitivity Analysis

In addition to financial support for inputs, the scale-up intervention should build the capacity of farmers to ensure that farmers achieve the target rice cycles, but in a good position to achieve the targeted yields and negotiate not only profitable, but viable and sustainable market prices. The table below shows the sensitivity analysis based on yields and prices achieved.
[bookmark: _Toc318822318][bookmark: _Toc318823128]Table 3.22: sensitivity Analysis of the 10-Ha Cash Flow to Price and Yield
	
	

	2,110,109 
Price of Milled Rice (GMD/KG)

	
	
	 5 
	 10 
	 15 
	 20 
	 24 
	 25 

	Rice Yield KG/HA
	2,000 
	-367,590 
	-197,228 
	-26,866 
	143,496 
	279,785 
	313,857 

	
	2,500 
	-326,064 
	-113,112 
	99,840 
	312,793 
	483,154 
	525,745 

	
	3,000 
	-284,538 
	-28,996 
	226,547 
	482,089 
	686,524 
	737,632 

	
	3,500 
	-243,013 
	55,120 
	353,253 
	651,386 
	889,893 
	949,520 

	
	4,000 
	-201,487 
	139,236 
	479,960 
	820,683 
	1,093,262 
	1,161,407 

	
	4,500 
	-159,961 
	223,353 
	606,667 
	989,980 
	1,296,632 
	1,373,294 

	
	5,000 
	-118,436 
	307,469 
	733,373 
	1,159,277 
	1,500,001 
	1,585,182 

	
	5,500 
	-76,910 
	391,585 
	860,080 
	1,328,574 
	1,703,370 
	1,797,069 

	
	6,000 
	-35,384 
	475,701 
	986,786 
	1,497,871 
	1,906,740 
	2,008,957 

	
	6,500 
	6,141 
	559,817 
	1,113,493 
	1,667,168 
	2,110,109 
	2,220,844 

	
	7,000 
	47,667 
	643,933 
	1,240,199 
	1,836,465 
	2,313,478 
	2,432,731 

	
	7,500 
	89,193 
	728,049 
	1,366,906 
	2,005,762 
	2,516,848 
	2,644,619 



The table shows that at the target yield of 5 000 kg / ha, the scheme cash flows will begin to achieve a positive NPV at a price of GMD5/kg, and achieve NPV of GMD1 500 001 at the price of GMD24/kg used for the financial analysis. Results of the yields achieved at Dampha Kunda 2 under LEAP have shown potential of up to 7 600 kg/ha which compares very well with 7 000 kg/ha recorded at Sapu.  At this yield, the scheme can absorb a price tumble to GMD5/kg. The shaded area shows the positive NPVs, which corresponds to viable prices and yields for the scheme. 

3.6.9. [bookmark: _Toc318823129]Economic Benefits of the 10 Ha Pump Rice Irrigation

The scale-up project will inject GMD885 125 into the Gambia economy in foreign currency for the establishment of the irrigation scheme and much more for operational costs. This will generate growth through multiplier effects in the down and upstream agriculture-based industries through demand for irrigation, cement, seed, fertilizers, fuel and other supplies for rice production on the 10 Ha rice pump irrigation scheme.

Based on the recommended plot size of 1 300 m2 (0.13 ha), the scheme will provide direct employment to 80 households in the URR, and benefit indirectly a total of 2 400 people at an average household size of 30 people per household.

Rice is an important food security crop in the country. The scheme will generate 130 MT worth of foreign currency (US$65,000 at US$500/ MT) being savings in rice imports. The income from rice for participating households will improve, as a total of GMD3.87 million will accrue to farmers as income from rice production. The farmers’ food security situation as well as their nutrition status will also improve. Based on lessons from LEAP, the food produced will constitute savings, as farmers would now consume what they have produced than having to buy from the market. Such savings will be used to buy other food items that will improve nutrition, and also spent on accessing basic needs such as education, health services, water and sanitation.


The promotion of rice pump irrigation is in line with His Excellency’s instruction that “we eat what we grow and grow what we eat.” Empirical evidence form LEAP showed that rice pump irrigation schemes mainstream gender and all age groups. Hence it is expected that the 10 Ha rice pump irrigation scheme will benefit women and youths.




[bookmark: _Toc318823130]CHAPTER 4: CONCLUSIONS AND RECOMMENDATIONS
4.1 [bookmark: _Toc318823131]CONCLUSIONS
4.1.1 [bookmark: _Toc318823132]Socio-Economic Impact of LEAP

LEAP was a successfully intervention. The project increased the productivity of rice from 3.3 t/ha before the project to 6.3 t/ha in 2014 and 6.0 t/ha in 2015 and enabled farmers to realize an all year round irrigated rice production. The LEAP model of smallholder rice pump irrigation development is sustainable and contributes to the Vision 2016 and 2020.

The impact of LEAP on the 10 participating rice farming communities of URR was largely positive in terms of food security, income, nutrition and the general well being. The LEAP projects reduced the average hungry months of the community by 3 moths, from 10.7 to 7 months, while these hungry months were reduced to zero in 14% of the individual respondent households. LEAP projects only achieved rice subsistence security. The beneficiaries did not realize an increase in income through market participation. Beneficiaries’ average income from rice reduced marginally during the project period reflecting the negative effects of floods and other challenges such as invasion by livestock. There is need to reconsider the optimal plot size or the optimal number of plots, which will reduce the number of hungry months to zero and generate sufficient income through market participation to enable the farmer to finance the following rice cycle or season. Based on the results from the sensitivity analysis of LEAP projects, the optimal landholding is 0.13 hectares, which translates to 2.5 plots of 480m2.

The negative effects of rice production challenges masked the real benefits of LEAP projects in terms of food security, income and nutrition. The challenges included high costs inputs, lack of access to machinery and equipment for land clearing and farm operations, floods, animal invasion and scheme design challenges that resulted in frequent breakage of canals, water seepage from unlined field canals leading to water logging and reduction of yields, hence incomes. In spite of the subdued positive impact of LEAP projects, the psychology of beneficiaries remained clear of the potential of pump rice irrigation to their general well being. They are content that their food deficit months reduced as a result of own rice production.  Households have been relieved of the pressure of searching for food and vulnerability to volatile rice markets resulting in peace and harmony in the households. Beneficiaries believe that their income increased through rice purchase savings. Such income savings have improved access to other basic needs such as nutritious food, health, education, water and sanitation. The scale-up projects should focus on addressing these production challenges to consolidate on the strengths of LEAP.

LEAP projects are perceived as causing deforestation, which is unavoidable due to the dire need to feed the nation and rescue committees from the volatile rice food markets. There is an immediate need to address environmental concerns arising from people drinking water direct from the river and using the open bush system for relieving themselves.
4.1.2 [bookmark: _Toc318823134][bookmark: _Toc318823133]Economic Viability of 10 ha Scale-Up

Farmer owned and managed rice pump irrigation schemes are technically feasible, socially and politically desirable, environmentally sound, and financially and economically profitable and viable based on the LEAP model experience. The evaluation of a 10 ha smallholder rice pump irrigation scheme based on double rice crop and an average yield of 5 t/ha (average achieved under LEAP) gave an NPV of GMD1.5 million at 28% rate of annual interest and an IRR of 30% per month. The profit-cost ratio of the scheme is 1.52. 

The scale-up project will directly benefit 80 farmers in URR and create self-employment assuming a landholding of 0.13ha (2.5 plots of 480m2 (20x24m) per household. The project will increase domestic paddy rice production by 154 tonnes (100 tonnes milled rice) per year. Hence, the project will contribute to foreign exchange savings valued at about US$60,000 per annum. The incomes of participating farmers (household) from a hectare in a year will increase by GMD240 000 from rice and GMD75 000 from maize. 
4.1.3 Ecological Limits of Scaling-Up

The Gambia is endowed with huge water resources. The Gambia River acts as an immediate storage and other projects such as the Sambangalou and the Balingo Barrage are other potential sources of water for irrigation.  With the existing regional and national enactments there are no legal limits to water availability and pumping of water from the Gambia River.

The threat of salt intrusion is a real natural phenomenon that requires a multi-sectoral approach to achieving ecological balance with development activities utilizing the river including the enactment of empowering laws and regulations to ensure equitable allocation of the Gambia river water amongst and within nations. Pump irrigation is not the only cause of salt intrusion. All water abstraction processes that reduce the volume of fresh water in the river will cause a back flow of ocean water with salt. Pump, tidal and swamp irrigation, evaporation and seepage of fresh water all contribute to salt intrusion.

There is enough water to develop up to 6 000 ha of irrigation without causing much ecological harm taking into consideration the total installed irrigation capacity of 11 000 ha out of which only 5 000 ha is reported working.

There is abundant land for irrigation development in the country. About 80 000 ha have been identified to be suitable for irrigation throughout the country and of this only 14% (11 000 ha) has been developed indicating there is still plenty of land for irrigation development. The national target for irrigation is 25 000 ha, while only 5 000 ha are functional. This shows that there is a gap of 20 000 ha. However, this area will only have enough water for irrigation through implementation of some or all of the OMVG projects.

The 105 projects which were developed by the Chinese in URR remain undeveloped making them potential sites for scale up.

There is therefore sufficient land and fresh water throughout the year to support the 10-hectare scaling up rice pump irrigation.
4.2 [bookmark: _Toc318823135]LEAP SCALE-UP RECOMMENDATIONS
4.2.1 [bookmark: _Toc318823136]Project Design Considerations

The review of the Concern Universal (2015) scale-up project document revealed that the scale up project adopts the LEAP smallholder pump irrigation development model, which is profitable, viable and sustainable. The scale-up project design builds and consolidates on the achievements of LEAP while taking on board some major and minor component improvements to address the pertaining rice production challenges identified from the impact study as follows:
[bookmark: _Toc318822327][bookmark: _Toc318823137]Table 3.23: Design Recommendations for the Scale-up Project
	Component Improvement
	Identified Problems to be Addressed

	Site Clearing and Land Development
	Shortage of labour and drudgery of stumping

	Training in sustainable all year round rice production
	Floods and timing to achieve 2 high yielding rice cycles
Rice production plan and record keeping
Irrigation scheduling

	Replacement fund for pump and structures for collection fees for diesel
	Shortage of water supply to the fields

	Training of Youths in Mechanical engineering and pump repairs
	Shortage of water supply to the fields
Low participation of Youths and Women

	Training of RSMC
	Leadership challenges
Entrepreneurial and management skill including business plans and budgeting and record keeping
Resources mobilization skills

	Provision of appropriate extension
	Rice agronomy challenges
Irrigation scheduling
Market information

	Loans for purchase of inputs
	Shortage and high cost of inputs seed, fertilizer and diesel.

	Tools and irrigation equipment support
	Limited access to agriculture machinery and equipment.
Low participation of Youths and Women



There might be a need to incorporate a component that will address issues of post-harvest losses and storage including provision of drying ground (reinforced concrete slab) to minimise postharvest losses when threshing. The issue of fencing schemes received requests from a number of schemes, especially Kossemar that experienced animal invasion and vandalism.
4.2.2 [bookmark: _Toc318823138]Implementation Strategy

Land and irrigation design
The scale up projects should consider professional guidance of pump irrigation development for long-term solutions to problems of water supply and achievement of total water control and management, and improvement of viability.

i. Soil surveys and topographical surveys should form the basis of site selection and design of the canal and drainage network.
ii. Scheme designs which takes into consideration the pump capacity and area to be developed.
iii. Canals shape and size designs for optimum water flow.
iv. Consideration for lining all canals to reduce water losses and thereby increase water use efficiency. A competent contractor should construct the canals to ensure durability.
v. Proper scheme layout providing for secondary and tertiary canals, drainage canals as well as field roads.
vi. Consideration for a fixed pump house or shed to protect the engines from adverse weather conditions.

Environmental considerations
The impact study identified some negative environmental impacts of the LEAP rice irrigation schemes. These included deforestation and risk of erosion, noise pollution from engines as well as water pollution from drainage water contaminated with fertilizers and chemicals. The study concluded that the positive impacts of food security outweigh the negative impacts. 

The following discussion recommends mitigation measures to reduce the degree of negative impacts of each respective negative effect.

i. Deforestation – stumping and land clearing have to be done to create land suitable for irrigation. The communities in the intervention villages should be encouraged to grow trees, woodlots or orchards. These will become a source of firewood or fruits for the communities.
ii.   Noise – it would cost more to buy silent generators for pumping, however, installing the pumps in a pump house will reduce the noise, to the extent that the birds and animals in the area will not drift far away from their usual habitats.
iii. Water pollution - the assumption when applying fertiliser is that all of it shall be taken up by the crop. Thus the only mitigation to minimise fertiliser and chemical pollution is through farmer training on proper application taking into consideration the quantities and time of application in respect of irrigation.
iv. Water and sanitation – there are no sanitation facilities and people have to use the open bush system. People are also drinking water direct from the river. There is need to consider protected drinking water systems and putting in place some sanitation facilities.

Optimum Landholding for Sustainability
In order to ensure that there are enhanced impacts in terms of both food security and income, the scale up projects should consider increasing the landholding to optimum sizes. Based on the sensitivity analysis of area and yield to meeting household food requirements this landholding was found to be 0.13 ha (2.5 plots of 480 m2). This is the minimum landholding, which removes farmers from the poverty cycle by meeting their food requirements and generating surplus for marketing. Reducing hungry months to zero without surplus for sale is not enough as the farmers will not be able to put up a second crop because of lack of free cash flows.

WASDA Capacity Development
WASDA has experience in implementing smallholder rice pump irrigation schemes. However, the institution can further be capacitated to provide support to smallholder rice farmers such as mechanization and extension. The scale–up project can acquire the equipment (dozers, graders, tractors, power tillers and planters), which will be managed by WASDA and hired to farmers at affordable rates. 


[bookmark: _Toc318823139]
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Male	Basse	Changally	Dampha Kunda 1	Dampha Kunda 2	Kossemar	Kulari	Limbambulu Bambo	Messira	Sutukoba	Sutukonding	4	10	11	12	2	6	2	11	13	4	Female	Basse	Changally	Dampha Kunda 1	Dampha Kunda 2	Kossemar	Kulari	Limbambulu Bambo	Messira	Sutukoba	Sutukonding	2	4	2	4	1	3	0	3	5	5	Total	Basse	Changally	Dampha Kunda 1	Dampha Kunda 2	Kossemar	Kulari	Limbambulu Bambo	Messira	Sutukoba	Sutukonding	6	14	13	16	3	9	2	14	18	9	no. of Farmers


Valid Percent	0	1	2	3	4	5	6	8	9	11	12	0.16129032258064507	1.0752688172042998E-2	9.6774193548387247E-2	3.2258064516129122E-2	8.6021505376344246E-2	4.3010752688171998E-2	7.5268817204301092E-2	3.2258064516129122E-2	1.0752688172042998E-2	1.0752688172042998E-2	0.44086021505376416	No. of Hungry Months
No. and Percentage of Respondents


Minimum	Yiel2013Value	Yiel2014Value	Yiel2015Value	Yiel2013Value	Yiel2014Value	Yiel2015Value	Male	Female	1500	1750	1500	3500	3500	2000	Maximum	Yiel2013Value	Yiel2014Value	Yiel2015Value	Yiel2013Value	Yiel2014Value	Yiel2015Value	Male	Female	72000	60000	72000	25500	30500	27500	Mean	Yiel2013Value	Yiel2014Value	Yiel2015Value	Yiel2013Value	Yiel2014Value	Yiel2015Value	Male	Female	15763.157894736849	13936.20689655173	12938.37209302319	12000	10250	8875	
Frequency	Piped	Borehole	Protected Well	Unprotected Well	82	7	11	4	Percent	Piped	Borehole	Protected Well	Unprotected Well	78.84615384615384	6.7307692307692424	10.57692307692308	3.8461538461538427	


Frequency	Flush Toilet	Blair Pit Latrine	Both	5	97	1	Percent	Flush Toilet	Blair Pit Latrine	Both	4.8076923076923084	93.269230769231129	0.96153846153846201	Traditional Faith Healer	Diarhorea	Typhoid	Dysentery	Malaria	Bilharzia	0	0	0	0	1	Near Clinic	
Diarhorea	Typhoid	Dysentery	Malaria	Bilharzia	18	2	1	28	0	Private Clinic	
Diarhorea	Typhoid	Dysentery	Malaria	Bilharzia	7	1	0	22	1	
Diarhorea	Typhoid	Dysentery	Malaria	Bilharzia	25	3	1	50	2	
Disease Caes



Cum Revenue	
Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	0	0	0	0	1200000	1200000	1200000	1200000	2400000	2400000	2400000	3150000	Cum Costs	
Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	90718.75	184937.5	261156.25	299375	375343.75	469562.5	545781.25	584000	712680.5555555555	790111.11111111101	871041.66666666744	921041.66666666744	GMD (000)
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