Project Document 

	Project Title
	Increasing Agricultural Productivity via Private Sector Investment in MMV and MV Chibuto

	UNDAF Outcome(s):



	Government and Civil Society Organizations (CSOs) capacity at national, provincial and local level strengthened to plan , implement and monitor socioeconomic development in a transparent, accountable, equitable and participatory way in order to achieve the MDGs.

	Expected CP Outcome(s):



	The Millennium Villages Approach is experimented and outcomes are disseminated.

	
	

	Expected Output(s):


(Those that will result from the project)



	1. Streamlining of process for involvement of Private Sector in Millennium Village programme of Mozambique
2. Delivery of agriculture irrigation system for 53ha using renewable energy for water pumping
3. Technology transfer to MV Chibuto ensuring sustainability, and demonstration value to surrounding indirect target beneficiaries 

4. Improved agricultural practices and food production

5. Monitoring and evaluation system for long term monitoring of project outcomes, and CP outcomes
6. Guidelines on applicability and replicability of renewable energy for productive use in additional Millennium villages 

	
	

	Implementing Agency:
	MMV at MCT


 SHAPE  \* MERGEFORMAT 




[image: image2.emf]
The budget costs presented in this prodoc is for estimation purposes at this stage and subject to change in accordance with the final design/selection of the construction method.  This will be conducted at all times with the best endeavour in cost minimization/optimization.
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I. Situation Analysis

1. Problem and root causes

Large numbers of Mozambiquans are caught in a poverty trap characterised by lack of income, disease, chronic hunger, lack of access to clean water, health care, education, sanitation, electricity, and information technologies.  Rural communities live subsistence existences outside of the productive economy.  High child mortality as a result of HIV/AIDS, tuberculosis and other diseases are exacerbated by malnutrition, and unhealthy learning and living environments for children perpetuate the poverty trap for another generation.  The above scars are largely due to the brutal civil war from which Mozambique emerged in 1992, and although significant strides have been made in strengthening and stabilising the national economy, much remains to be done and the challenges of reaching the rural poor with constrained budgets remains the biggest challenge.
Government of Mozambique (GoM) has developed PARPA (Action Plan for the Reduction of Absolute Poverty) which aims to tackle these problems through pillars of governance, human capital and economic development of the various sectors.  At the same time, the GoM adopted the MDGs in 2000 at the UN Millennium summit. PARPA II provides a building block for the attainment of the MDGs and for MDG based planning.  There are now clear linkages between the MDGs, PARPA, the Government Five Year Plan, and Agenda 2025. 

GoM has also embraced the MDG-based Millennium Villages Project (MVP) framework and has established the Mozambique Millennium Villages Programme (MMV).  UNDP is a strategic partner in the MMV.

UNDAF 2007-2009 (draft) further integrates and aligns the outcomes of MDGs and PARPA II into a strategic document for implementation of a common UN Response to development assistance in Mozambique by the UN Agencies
, to deliver under the “One UN” initiative.
 
1.1 Millennium Villages Project objectives
The Earth Institute’s Millennium Villages Project (MVP) is a bottom-up approach to uplifting developing country villages out of the poverty trap that afflicts more than a billion people worldwide. The MVP plans to provide early success on how to achieve MDGs, which are clear targets for reducing poverty, hunger, disease, illiteracy environmental degradation, and discrimination against women, by 2015.  The MVP embraces the vision of the Millennium Declaration and the work of the UN Millennium Promise, based on a paradigm that poor countries commit to good governance and polices based on science and scaling up of best-practices; and that rich counties commit to greater financial assistance, access to markets, and expanded knowledge transfer.
In aiming to eradicate absolute poverty, the MVP focuses on working with impoverished communities, and aims to use their local capacity and potential with the aid of science and technologies. The overall objective is to plan and implement the integrated community development project which will transform subsistence livelihoods into small-scale commercial entrepreneurships and provide robust guidelines for how communities can achieve the MDGs by the target date.  

1.2 Mozambique Millennium Village Programme
The Mozambique Millennium Villages Programme (MMV) programme is established under Ministry of Science and Technology (MCT). Currently there are 5 MVs, and MMV aims to expand to have at least one MV within each of the 28 districts. The life cycle of the project activities in each village is intended to be 5 years, so that the programme can reach more than 28 villages.  Thus the MMV programme aims to be a replicable model for rural development in Mozambique. 
It is recognized that the most important step towards Mozambique’s MV sustainability will be the conversion of agricultural production from subsistence to cash crops, with all of the attendant commercialization of community livelihood that will accompany this agricultural transformation (e.g. the active use of micro-saving and micro-credits, and the development of SMEs in non-agricultural sectors). This will be complemented with the emphasis of the promotion of the value chain. This commercialization will not only obviate the need for the MV cash infusion into agriculture, but will also provide the economic motor for further development.

During the full project period, it is envisaged that the agriculture component should be self-financing in the villages.  The infrastructure investments should also be largely completed (i.e. the villages will be on a power grid and internet connection, with feeder roads connecting the villages to main roads, etc).  Similarly, investments in improved water and sanitation facilities will have been installed and should be sustained by a combination of low-cost community-based and district-based support.  

1.3 MV Chibuto sustainable energy opportunities

The UNDP feasibility study in MV Chibuto investigated sustainable energy interventions for improvements in potable water, health, education, households, irrigation, which are aligned with the MMV objectives. 

Although the infrastructural investments within MV Chibuto are not yet completed, the feasibility study identified energy for agricultural production improvement as the highest impact, lowest cost energy intervention:  

· expanding from a baseline of single season mono-culture to multi-crop year round planting, requiring using fertilizers and irrigation systems for the dry season
· indications that yields can increase from $500/ha for maize for subsistence to $6,500/ha (after seeds, fertilisers and typical irrigation O&M costs). 

The transitions brought about by agricultural transition from subsistence to commercial would lead the other MV interventions, and ensure sustainability of other interventions.
In MV Chibuto area the average rural household income is about USD40 pm, with USD9.5 pm (250MTS pm) generated from agriculture, and USD31 pm (ZAR300) sent from migrant husbands working in RSA.  Staple foods are generally grown for own consumption which allows households to survive on minimal cash.  The average household income level is also related to the amount of land farmed, and households that are able to farm more land more intensively are better off.  Households farming more than 2ha are able to provide for all their food needs (in cash and in kind) from agriculture.  For these rural farmers, increasing production is the only way to move out of the cycle of poverty and dependence. 

1. Within MV Chibuto there is already an operational agricultural demonstration farm, and agricultural support services are provided from the MV Technology Transfer Centre team, addressing a range of issues such as crop selection and rotation, best practice, irrigation expansion, market access etc.
2. The Lower Limpopo area has high food production potential, which was exploited in the colonial era, and more recently has been irrigated until the scheme was devastated by the floods of 2000.  The area also has a propensity for flooding.    

3. Of the 300ha MV communal land available, only 60% is currently cultivated. The demonstration farm itself makes up only 53ha at present.  There is little crop diversification and the lands use intensity is low. There is only one maize crop per annum, and limited rice is farmed. Only 20ha of land is currently under intermittent irrigation using an old diesel engine which draws water from an unreliable water source and is expensive to run.  There is considerable room for improvement in production by harnessing synergies, and reducing direct running costs to the farmers.  Irrigation is the primary constraint.
4. Access to plentiful water from Limpopo River. Lack of easy access to grid power lines makes electrical pumping a problem for farmers, while diesel pumps are very costly to run.  Alternative technologies such as solar power have low running costs, high demonstration value, and may prove to be more widely replicable technologies in the broader project area.
5. The potential for leveraging private sector investments to overcome the capital cost barriers of productive-use technologies is an objective on the MV project.  Mitsui & Co., Ltd. of Japan is such a company which seeks to work with UNDP within the MMV framework to enhance productivity in a sustainable manner.
2. Proposed responses

The proposed responses will support the MV Chibuto core activities, by focusing on expanding and intensifying agricultural activities and production beyond subsistence farming, by promoting crop diversification, and by harnessing Mitsui Corporation private sector support to provide improved and affordable solar irrigation in the expanded demonstration farm.
· Mitsui will provide certain solar and pump equipment, and skills from Japan, whereas other core components of the project on the ground (such as final technical design, procurement of supply of balance of solar equipment and installation work,  procurement of complete irrigation works, water storage tanks, civil works, conducting of training etc) will be designed, managed, procured and implemented by UNDP using its own in-house operational and procurement procedures, and shall be covered by Mitsui donation. 

· Sharing and demarcation of responsibilities for each of Mitsui and UNDP in the design and implementation stages are expected to be key factors in project success. 
· The project is therefore also an important pilot process of private-sector investment in the UNDP-lead MV villages projects, and it is expected to be an important learning process as well. 

The following responses are envisaged under the following programme outputs.  
2.1 Program design for private sector involvement in Millennium Village Programme
The development of the project proposal to engage the private sector in a rural development programme of the nature of the MMV is a multi-stage and incremental process due to the nature of the various role-players and beneficiaries.  The project is required to satisfy three main frameworks and interests: the MMV of Mozambique; the UNDP project implementation and procurement framework and guidelines; and the requirements of the private sector company, Mitsui. The process of developing a project design and implementation plan is elaborated below.
Completion of a techno/economic feasibility study in the MV Chibuto to identify the lowest cost highest impact interventions that correspond with the Private Sector company areas of interest and capacity.  A detailed study has explored a wide range of potential opportunities, and has concluded that a solar irrigation project is a viable intervention meeting the range of criteria.  A detailed feasibility of technical design options has confirmed that the irrigation project is indeed technically feasible.
The development of a UNDP Project Document is required to structure the project for implementation.  The Project Document presents a clear Situation Analysis (problem and root causes, preferred solution and barriers), Strategy (clear outputs and activity results, and indicators including targets), Operational Approach, Results and Resources Framework, Annual Work Plan and Budget, Management Arrangements, Monitoring and Evaluation Plan, and other relevant annexes such as terms of reference of key project staff, etc).   The Project Document will also outline the final conceptual technical design for the irrigation system. The three main role-players will necessarily be consulted in the Project Document development.  
Detailed technical designs are also required by Mitsui prior to project approval.  A design team shall be assembled and details shall be based on the conceptual designs approved by the key stakeholders. Detail designs and plans will be drafted for the (i) solar pumps (ii) and water intakes and pipework  (iii) civil works including foundations, water tanks, water intake and fencing  (iv) irrigation systems in field.  An Agriculture workplan shall be drafted.  

The Project Document and annexes will form the basic agreement between the UNDP and government for project implementation.  The process of finalizing the agreements, and putting in place the financial arrangements, is expected to be an activity on its own with significant lead times.
2.2 Project management team and systems in place for project implementation
The overall project implementation management, final design and specification, procurement, financial control, oversight and quality control responsibilities, and community issues are to be conducted by UNDP Mozambique in close collaboration with MCT.  The role of Mitsui in implementation is very limited, and remains essentially as the technology partner for key technical components, and as a financial partner of the project for donation towards some key pre-identified costs.
The undertaking to implement a technical rural development project, which introduces new technology to a remote area, is a specialised area of work new to UNDP and will require UNDP to establish a dedicated team to ensure the objectives of the project is met.  

The establishment of an effective Project Management and supervisory team within UNDP requires the following key persons:
· UNDP Programme Manager (in-house)
· UNDP Mitsui Liaison  (in-house)
· UNDP Administration Support
Additional persons are required as follows:
· Project Manager with technical background for day to day oversight of all details and decisions of the project 
· Engineer or technicians to support UNDP in final design and specification stage, procurement packaging, and to support UNDP procurement in technical adjudication, and supervision of the project contractors. 
· UNV based in Chibuto 

· These positions can be short term technical contract positions to individual consultants in a team formed by UNDP.  The  project planning process has identified these roles as constraints in the implementation cycle, especially in the final design and specification stage, and thus separate positions will be considered for:

· Civil works including tanks, foundations and water intake

· Solar mechanical and electrical works
· Irrigation design

· Technical expertise from JICA will also be sought in the areas of agriculture within the UNDP and JICA multi-bi framework 

2.3 Irrigation and pump systems installed and operational according to design and quality guidelines (Preconstruction and Phase 1)
The implementation phase of the project will follow the standard best practice engineering approach and phases. These phases are as follows:
· Final technical designs

· Detail specification for tender documents and procurement packaging

· Procurement cycle and contractor appointment

· Installation and supervision stage

2.3.1 Final technical designs and specifications completed and approved (Preconstruction Phase)
Final technical designs shall be based on minor adjustments to detail designs approved by the key stakeholders, and are the responsibility of the UNDP. Final designs and plans will be drafted for the (i) solar pumps (ii) water intakes and pipework (iii) civil works including foundations, water tanks and fencing (iv) irrigation systems in the field.  A final Agriculture workplan shall be drafted corresponding to the irrigation interventions.
A survey shall be undertaken of potential local contractors for implementing the works to assess their capacity, quality and pricing for the works sub-components.  Works packaging decisions will depend on the results of the survey above.  It is envisaged that works components shall be either as two separate works packages, or as one combined depending on the contractor survey results:  

· Mechanical & electrical contract: for solar electrical and pipeworks, including pump intake and handling of free issue equipment from Mitsui
· Civil works contract: for irrigation works, tanks, foundations and fencing
Payment milestones for the contractors shall be developed that correspond with works milestones.

Mitsui shall be consulted on the survey results and proposed work packages, and Mitsui approval is required. 

The works packaging shall follow UNDP Procurement Guidelines with respect to tendering and contract sizes.  Standard UNDP contracts for Institutional / Civil Works shall be utilised.  These same contracts can be used for Electrical/Mechanical works with minor modifications. Final technical specifications shall be drafted and approved, and submitted to UNDP procurement for tendering process. 
2.3.2 Contracts in place for supply, delivery and installation of equipment and works (Phase 1 - Construction)
The procurement stage will be managed entirely by UNDP and all contracts shall be with UNDP.  Since this is not a simple procurement of equipment project, additional support to UNDP procurement will be provided to ensure best contracting decisions are made.  
Mitsui shall receive a final bill of quantities for equipment to be supplied directly from Japan, and finalise equipment orders and delivery schedules as this will influence the installation works programme. MCT, as custodian of the MV Programme, shall be responsible for ensuring that this equipment supplied by Mitsui shall not be subject to any government taxes or duties.
UNDP shall compile tender documents, and the UNDP procurement process and guidelines shall be adhered to for the main contracts: Procurement of the M&E contractor and Civil works contractors shall follow process of (i) tender advertisement (ii) tender issue and tender closing (iii) adjudication of technical and financial offers and tender recommendation (iv) approval by UNDP committees if necessary (v) contract negotiation (vi) contract award and signature.  The UNDP Project Manager shall negotiate the implementation schedules and works programme.

Procurement of agricultural seedlings, seeds and fertilisers shall be the responsibility and cost of the MMV. Implementation of the agricultural and planting components shall be by the MV farmers.
2.3.3 Installation of works on schedule and to required quality standards (Phase 1 – Construction)
The supply and installation contracts shall be conducted by the contractors appointed by UNDP. The role of UNDP shall be supervisory and managerial, and entail tracking of: programme and timing of works; general coordination between contractors, and between contractors and Mitsui; quality assurance and supervision; commissioning; and interim payment authorisations.
The UNDP project manager shall manage the project implementation schedule on an ongoing basis. The UNDP project manager and/or contracted support consultants shall monitor progress of main consultants and works packages. 

The key works and tasks to be monitored are:

· M&E works contract (solar pump and related equipment)
· Mitsui equipment clearance / insurances / storage
· Other imported equipment delivery (pontoon intake)
· Local equipment delivery

· Work by other (civil foundations ready for solar installation)

· Site establishment

· Installation commencement
· Supervision visits by UNDP
· Installation completed

· Commissioning by UNDP
· Civil works contract (Water intake, water tanks, array foundations, fences, irrigation systems) 
· Local equipment delivery

· Site establishment

· Installation commencement
· Supervision visits by UNDP

· Installation completed

· Commissioning by UNDP
· Seedling, seed, fertiliser delivery by MMV supplier

· Farmland expansions by MV farmers 

· Preparation and planting of lands
UNDP shall be responsible for complete system testing and all commissioning. However, Mitsui engineers shall be present during the pump system commissioning.
UNDP shall be responsible for all necessary User Documentation, and O&M Documentation and Manuals including for (i) Solar pump (ii) Irrigation system (iii) Crop rotation and management (iv) Operation and management issues
2.4 Systems handed over to Millennium Village Program with sustainability measures in place (Phase 2 – Capacity Building and Agricultural Development)
The key to sustainability is a successful handover of the project to the beneficiary recipients, by ensuring that key responsibilities are identified, persons and capacity is put in place on the ground with the necessary technical support.  
During the project implementation, all equipment and supplies provided to UNDP will rest with UNDP.  At the end of the project cycle, the government, Mitsui and UNDP will jointly decide on the handover of equipment purchased under this project.
2.4.1 Local Village Committee role-players appointed and ready for training
The MV Chibuto (via MMV) is responsible for day to day operation of the system, technical trouble shooting, security and action in case of flooding, as well as for revenue collection for water delivered. 

The Local Village Agricultural sub-committee has preliminarily been identified as the body which should be responsible for oversight of the project hardware and finances. They will have to manage a dedicated project bank account which will generate income from water contributions from farmers, and pay money to operators and guards as necessary.  Establishment of the on-the-ground role-players and facilities may be facilitated by MMV and/or UNDP. MV Chibuto is responsible for sustaining these positions.

2.4.2 Capacity and sustainability issues addressed for operation of demonstration farm

The UNDP shall be responsible for addressing the capacity and sustainability issues. These will include:

· Market assessment to guide the selection of crops

· Training of farmers in product and value chains, basic selling techniques and marketing tools, market analysis, and business skills

· Organization of developing a farmers business association 

· Determining and agreeing an affordable irrigation water tariff to be paid by farmers. Tariff income will be accumulated in an account and saved for O&M and equipment replacement.

· Collection of the water tariff and management of disputes over tariffs and payments.
· Training and ensuring that the MV Agricultural sub-committee is conversant in the financial management systems and bank account. 
· M&E and regular reporting systems and responsibilities are known.

· Training of MV agricultural extension worker staff to ensure they are fluent in improved agricultural practices and in improved crop management

· Ensuring that seed and fertiliser procurement assistance schemes are in place for future growing seasons within the MV Agricultural sub-committee
· Training of operators to ensure they are able to manage the plant on a day to day basis, and are aware of all risks and able to implement the risk management strategy.

· Ensuring that O&M systems are in place for back-up support, including ongoing O&M contracts with contractors for callouts as necessary. UNDP short term contracts for callouts on an as-needed basis will not provide acceptable response times.
2.4.3 Demonstration and outreach of improved agricultural practices

MMV Programme is a pilot programme.  The demonstration of the improved agricultural practices, inputs, and outputs is the role of the MV Chibuto.  The MV Chibuto, with the support from UNDP-funded trainings, shall be responsible for initial and ongoing training of the farmers in improved crop and irrigation management, and for monitoring performance and providing feedback. 

In terms of outreach, the MV Chibuto shall also develop capacities of participating communities and enable outreach to non-MV members and surrounding communities by way of tours and visits.
2.5 Monitoring and evaluation systems in place
A key factor in the MVP project approach is the scientific-based monitoring, evaluation and analysis of the interventions. This critical analysis shall take short term and long term perspectives on the project to assess and evaluate that the goals have been met.
The M&E approach shall use the following key parameters:  inputs, outputs, outcomes, impacts. While inputs are easily identifiable indicators, commonly termed as ‘activities’, outputs are direct observable indicators (pertaining particularly to the implementation phase of installation), and outcomes are longer term changes (pertaining to the quality aspects and the long term impacts).

UNDP shall be responsible for short term M&E relating to the project implementation stage  using the Results and Resources framework in Section III of this Project Document. Systems shall be in place for a period of 12 months after commissioning for monitoring (Phase 2) of the following:

· MV Agricultural committee reporting

· Implementation progress

· Technical operation and reliability

· Solar pumps, including callout contract monitoring
· Tanks

· Irrigation systems

MMV, with assistance from UNDP, shall be responsible for putting in place a longer term M&E system to provide information on project outcomes. MMV and MV Chibuto shall report regularly for a period of 5 years of the MV Chibuto project cycle.  Systems shall be in place for monitoring of the following:

· MV Agricultural committee reporting on a monthly basis
· Implementation progress on the “results indicators”
· Performance monitoring of the “output indicators”

· Technical operation and reliability

· Solar pumps including callout response monitoring
· Tanks

· Irrigation systems

· Water usage for irrigation
· Water quantities produced by pumps (daily charts)

· Water quantities used by farmers

· Payments for water and default rates
· Crops and land compared with baseline
· Land usage

· Fertiliser and seeds usage

· Crops produced

· Crops sold figures
· Surveys conducted for evaluation of “outcomes” compared to baseline

· Person impacted

· Social surveys

· % farmers impacted

· Cost per person compared to MV Guidelines

A final independent report assessing overall impact of the project (Phase 1 and Phase 2) will be conducted to determine the impact on livelihoods in MV Chibuto of this project intervention (provision of infrastructure and ensuing capacity development interventions).  

3. Barriers to response

3.1 Policy

There are no significant policy barriers to the project; in fact the policy environment is exceptionally favourable. MMV anchored in the MDGs adopted by the GoM in 2000 at the UN Millennium Summit.  MMV is aligned with the GoM strategies: PARPA II and Agenda 2025. 
The MMV programme is housed within the Ministry of Science and Technology (MCT).    MMV works with National Partners including Ministries of Health (MISAU), Agriculture and Rural Development (MADER), Education (MINED), Mineral Resources and Energy (MIREME). MCT supports this project is at the highest level.
UNDAF 2007 - 2009, and UNDAF extension 2010 - 2011 is harmonized with MDGs and PARPA II.
3.2 Sectoral level
Lack of awareness of niche for PVP interventions 
While the policy framework is very supportive of MDG based interventions within MMV and MCT, and the MMV has correctly identified agricultural production improvements as the lowest cost highest impact intervention, there is a current lack of awareness of the extreme challenges of introducing new technologies into rural areas. Furthermore the debate around introduction of high capital cost technologies with the objective of very reduced O&M costs needs to seen in the context of replicability in the MV framework. This project will provide valuable experience and lessons for future MV expansions.
Ownership issues

The ownership of equipment donated to MV Chibuto will initially vest in the UNDP, and then may be transferred to the legal entity of MMV in MCT and not MV Chibuto. This will be agreed upon jointly by government, UNDP, and Mitsui.  This is a temporary and interim step, and once resolved will be to the benefit of the future MV interventions. 
Water access issues

Drawing water from Limpopo River may require resolution of water rights issues of the community. While the water volumes are not large, sectoral policy guidelines must be followed.

3.3 Donor Level

The project sponsor Mitsui & Co. is naturally cautious about investments into such projects, and therefore the necessity for very clear and detailed planning and reporting is paramount. This should be used to advantage rather than allowed to become a hindrance.  

3.4 Implementation level
Capacity constraints at implementation level
The challenges of introducing new technologies into rural development projects cannot be underestimated.  Ensuring long term sustainability requires careful project planning. Despite a careful planning framework for this project, there are concerns of capacity to implement. 

UNDP is partnering with multiple MMV project Villages in Mozambique and in-house capacity is currently at a limit. UNDP will through this project therefore be required to upscale project management and technical capacity for the implementation stage of the project.  Recommendations have been made in the proposed responses.  It is noted that UNDP has employed a dedicated technical person of high level who can fulfil either project management or a broader technical support role.

UNDP procurement policy requires strict adherence to procedures.  The relative of ease of several small procurement contracts must be weighed up against the complex procurement of fewer larger contracts, and the need for more detailed technical specifications. Packaging of the implementation contracts to optimise UNDP procurement process is a necessary consideration.
Contracting capacity for civil and electrical & mechanical works within Mozambique is concentrated within Maputo area. A survey of companies with necessary skills and capacity is a requirement to match contracting with procurement needs. If UNDP procurement optimisation suggests issuing larger contracts for ease of procurement and management, then this must be matched by suitably experienced contracting companies. If smaller companies and contracts should be employed then of course a far higher level of UNDP supervision will be required.  
3.5 Community level
There are a numerous barriers to project success at community level.  However, a most significant factor that will mitigate all of these barriers is the MMV response of the MV Chibuto co-ordinators and extension workers to support the community in the process.

Technical capacity within community
Technical capacity constraints in rural areas are expected and are part of the challenge of introducing new technologies and practices.  In fact, it is a challenge inherent in the MV project approach.  Developing local capacity to operate the schemes, identifying and putting in place the necessary technical support for the project will go some way to addressing these concerns.  A financially viable project will further be able to employ permanent technicians. Successful demonstration of the ability of the project to perform will address barriers of perceptions and allow farmers to invest savings in the project. 
Access to markets for farmers

Although the project aims to improve agricultural practices and increase agricultural outputs significantly beyond the subsistence level mono-crop culture, the ability to sell the produce is a key barrier to project sustainability. The MV Chibuto leadership again has an important support role in finding and developing markets for the goods produced.  This will be strengthened by the UNDP trainings and interventions to strengthen and identify market access, and develop an economically viable solar irrigation business model in Phase 2.  
Financial capacity for crop expansion 

Community financial capacity for money for seeds and fertilisers for future crop seasons may not be a barrier in absolute terms, but financing cash flow for agricultural produce will become more demanding as production increases and more finances are tied up on the land.   This could limit agricultural production increases. It is the role of MV Chibuto leadership to facilitate micro-finance and bridging finance for agricultural production.  Initial training in financial management and setting up of bank accounts will be provided in Phase 2.  
Financial capacity for project replication

The PV irrigation project may well be the most affordable to the farmers if water tariffs are calculated based on costs amortised over several years. However, even if the demonstration project is highly successful, replication of the project by surrounding communities using PV technology will require access to large levels of finance for capital expenditure. Access to finance for rural communities is likely to remain a barrier to widespread replication.
4. Underlying principles

The following principles underlie the project strategy and shall need to be adhered to during project implementation. 

4.1 MMV principles are the back-bone of the project
· Science based interventions and local ownership can fight poverty and address MDGs
· Reaching bench-marks is achievable within MV cost estimates

· Commercial partners can translate into on-the-ground, concrete investments that enable communities to alleviate extreme poverty

4.2 Demonstration for scale-up to other MVs
The project design is replicable, has high demonstration value, and can be scaled to other MVs in Mozambique.  Consideration should always be given to replicability, not only in technical design decisions, but also in the implementation approach followed, and training and capacity building within the MV structures.  The projects may be replicable by a wider range of implementation partners.
4.3 Financial viability 
Financial viability demands that the project shall be sustainable without O&M subsidies. As much as possible, tariffs should be fully cost reflective, so that if large capital subsidies were required to overcome capital cost barriers, then these subsidies are recovered in the tariffs. The tariff income is sufficient to sustain the project fully and includes any replacements necessary over time. 
4.4 Technical expertise developed locally
Technical capacity should be developed within the MMV, the UNDP, and MV Chibuto through skills and knowledge sharing.  The extensive use of consultants is justified in pilot stages only, and only in oversight roles in future phases. Technical experience of contractors used should be retained for future O&M works as necessary. Measures have been integrated in the design, construction, and capacity building phase to ensure as much knowledge transfer as possible.  
II. The Strategy

5. Framework

The existing project “Support to the Millennium Villages Program in Mozambique” is based on the articulated strategic approaches of PARPA II, which runs from 2006-2010 and aims to reduce poverty levels from 54% in 2003 to 45% in 2009.  The proposed project acts within the framework of UNDAF 2007-2009, and UNDAF extension 2010 - 2011.

6. Target Beneficiaries

The direct beneficiaries of the proposed project are the 342 Farmers Association members of the MV demonstration farm in MV Chibuto whose livelihoods will be improved, and 2,200 family members.  Approximately 13,000 persons in MV Chibuto will learn and benefit indirectly from the project by way of opportunity for sustainability of services within MV Chibuto itself.  It is further expected that indirect beneficiaries from the communities adjacent to MV Chibuto will benefit from spill-over effects, including learning, and availability of additional food on the local markets. The indirect target beneficiaries are the broader MV communities.  
7. Partnerships

The partnerships are consistent with the arrangements of the UNDP “Support to the Millennium Villages Program in Mozambique” and include:
· MMV Programme (under MCT)
· UNDP and UN Agencies in the “One UN” (UNESCO, WHO, UNFPA, WFP)
· National partners including Ministries of Health (MISAU), Agriculture and Rural Development (MADER), Education (MINED), Mineral Resources and Energy (MIREME).

· 5 MV villages in Mozambique including MV Chibuto, MV Lumbo, MV Lionde, MV Intoculo, MV Malua

· Donors in MV development: JICA, Portugal, UNDP
· Private sector partners and investors. Mitsui & Co., Ltd of Japan is the first of these. 

8. Outputs and activity results

1. Preconstruction Phase

Output A: Program design approved for Private Sector involvement in Millennium Village Programme
This output prepares the ground for a UNDP–MV– private sector contractual arrangement based on MV principles and UNDP implementation approach.
Output Indicators A1: Feasibility study report indicates project viability
Activities:
· Feasibility Study ToR drafted and consultants appointed

· F/S completed and approved

Indicator 1: Approved and accepted F/S
Output Indicators A2: Project Document to structure project for implementation
Activities:

· ToR for ProDoc drafted and consultant appointed
· Testing of Limpopo intake and pipes to assess operational status 
· Appoint contractor

· Testing in field and results analysed
· Conceptual designs finalised based on test results
· 1st Draft ProDoc prepared for review meeting in Maputo

· Final ProDoc submitted and approved by UNDP Mozambique and government
Indicator 1: Approved Prodoc with conceptual designs finalised
Output Indicators A3: Detail technical designs drafted and approved
Activities:

· ToR for Design consultants drafted and consultants appointed

· Civil design engineer

· Irrigation design engineer

· Detailed designs and drawings for:
· water intake

· water tanks

· irrigation scheme, pipework and valves

· solar electrical and pipework layout

· structures and fencing
· Designs approved by Mitsui and UNDP Mozambique

Indicator 1: Detailed designs drafted and approved

Output Indicators A4: Agreements in place for implementation
Activities:

· MoU and financial agreements between Mistui and UNDP drafted and signed.

· MoU between UNDP and MCT drafted and signed

· Finances transferred to enable project implementation
Indicator 1: Signed MoU between Mitsui/UNDP 

Indicator 2: Signed MoU between UNDP/MCT
Indicator 3: Finances transferred to UNDP account

Output B: Project management and systems in place for project implementation
Existing operational systems at UNDP will be used but the project will require additional managerial and technical capacity at UNDP.
Output Indicators B1: Project management and support team in place and effective
Activities:

· UNDP support staff appointed

· Project Manager appointed for day to day management
· ToRs for necessary technical consultants to support UNDP in technical design, procurement and supervision
· Civil / intake works

· Solar / M&E works
· Irrigation works
· Appoint technical consultants
· Civil intake works

· Solar / M&E works
· Irrigation works
Indicator 1: All ToRs drafted and appointees employed

2. Phase 1 – Construction (year 1)
Output C: Irrigation and pump systems installed and operational according to design and quality guidelines
This output follows the standard engineering works stages of:

· Final technical designs

· Detail specification for tender documents and procurement packaging

· Procurement cycle and contractor appointment

· Installation and supervision stage

Output Indicators C1: Final technical designs and specifications completed and approved for implementation
Activities:

· Final technical designs completed by UNDP for 

· Solar pumps
· Irrigation systems
· Civil / tanks / intakes
· Final Agriculture workplan drafted
· Contractor surveys of potential local contractors undertaken to assess their capacity, quality and pricing for works sub-components. Works packaging decisions either as separate works contracts, or combined:
· Mechanical & electrical contractors (solar, pipeworks, intake) 

· Civil works contractors (irrigation works, tanks, foundations, fencing)
· Decisions on final UNDP contracts for Civil Works

· Final specification of component and works for inclusion in the UNDP contracts
· Balance of solar system components
· Irrigation systems

· Civil / tanks /intakes
Indicator 1: Final designs and workplan
Indicator 2: Final work package decisions

Indicator 3: Mitsui approval of above

Indicator 4: Final details specifications for inclusion in procurement documents
Output Indicators C2: Procurement contracts in place for equipment, contractors and works
Activities:

· Mitsui equipment orders finalised for supply of free-issue equipment from Japan

· Procurement of M&E /solar contracts by UNDP procurement, and procurement of Civils works contracts/ tanks using same process
· Tender advertising

· tender issue- tender closing

· Adjudication

· Approval

· Award

· Procurement contract in place by MMV for seedlings / seeds / fertilisers.
Indicator 1: Mitsui equipment ordered

Indicator 2: Final contract documents for tender (M&E, Civils, agricultural inputs)
Indicator 3: Final contracts awarded and signed (M&E, Civils, agricultural inputs)

Indicator 4: Upfront payment made to contractors

Output Indicators C3: Installation of works on schedule and to required quality standards
Activities:

· Project schedules tracked and co-ordinated by Project Manager
· Mitsui equipment delivered and cleared at customs without taxes or duties

· Civil works contracts (irrigations works, tanks, foundations, fencing)

· Local equipment delivery

· Site establishment

· Installation

· Supervision

· Commissioning

· Mechanical &electrical contractors (solar, pipeworks, intake) 

· Mitsui equipment received 
· Local equipment delivery

· Site establishment

· Installation

· Supervision

· Commissioning

· Farmland expansions completed
· Prepare and plant 53ha mixed crops

· Supervision

· Complete system testing / commissioning

· Documentation development

· Solar pump

· Irrigation system

· Crop rotation and management

· Operation and management

Indicator 1: Equipment orders for local equipment (orders)
Indicator 2: Contractors on site (solar, civil, irrigation)

Indicator 3: MV farmland expanding

Indicator 4: Supervision visits (solar, civil, irrigation)

Indicator 5: Commissioning (solar, civil, irrigation)

Indicator 6: Overall system testing 
Indicator 7: Documentation developed and approved
Indicator 8: Payment to contractors
3. Phase 2 – Capacity Building and Agricultural Development (year 2)

OUTPUT D: Operational systems instituted for MMV with sustainability measures
Output Indicators D1: Local Village Committee role-players appointed and ready for training to fulfil operational functions
Activities:

· MV Agricultural sub-committee identified and dedicated bank account opened
· Operators identified and job-description
· Guards identified with job description
· Training needs assessment for villagers and extension officers 
Indicator 1: Agricultural sub-committee in place, Operators and guards nominated
Indicator 2: Training plan finalized
Output Indicators D2: Market assessment to guide farmers in feasible/profitable linkages to markets in Matola/and or Maputo 

Activities:  

· Market assessment to guide the selection of focus crops 

· Training of farmers in product and value chains, basic selling techniques and marketing tools, market analysis

· Training in basic business skills 

· Organization of developing a farmers business association
· Assistance in developing an economically viable solar irrigation business model 

Indicator 1:
Market analysis completed to guide crop development with target markets in mind

Indicator 2: 

Farmers trained and proficient to run business operation 

Indicator 3: 

Business Association created and running
Output Indicators D3: Capacity and sustainability issues addressed for operation of demonstration farm
Activities:

· MV Local Village Committee and Agricultural Sub-Committee trained in financial management systems and bank account established
· Financial contributions from farmers determined and agreed
· Operator training conducted and operators ready to manage plant 

· O&M systems in place 

· 1st line O&M by operators and /or Agriculture Sub-committee member

· 2nd line O&M  in place from external contractors if necessary

· O&M contract for callouts 

Indicator 1: Operators trained, and aware of all risks and risk management strategy
Indicator 2: MV staff trained and fluent in improved agricultural practices

Indicator 3: MV Financial reporting regular and own bank account
Indicator 4: O&M contracts with solar and other necessary support companies

Output Indicators D4: Demonstration and outreach of improved agricultural practices
Activities:

· Crop management training provided to MV Agricultural extension officers

· Seed and fertiliser procurement assistance schemes in place for future crops

· Training of MV farmers by MV Agricultural Extension workers
· Irrigation management 

· Crop management

· Develop capacities of participating communities 

· Further outreach to non MV members

Indicator 1: Financial contributions from MV farmers for irrigation

Indicator 2: Mixed crops not mono-crops present in fields of all MV farmers
Indicator 3: Visits / tours from non MV farmers, or from other Millennium villages

4. Monitoring and Evaluation 

OUTPUT E: Monitoring and evaluation systems in place
Output Indicators E1: Monitoring and Evaluation system and reporting in place, and socio-economic impact surveys conducted
Activities:

· M&E reporting systems and output and outcome indicators agreed.  

· Implementation progress monitored as part of short term outputs

· MV Agricultural Sub-Committee reporting to Local Village committee and from Local Village Committee to NCP on regular basis:
· Technical operation and reliability of the installed systems monitored
· Solar pumps
· Tanks

· Irrigation systems

· Water usage monitored
· Water produced by pumps (daily charts)

· Water used by farmers

· Payments for water

· Crops and land usage and outputs monitored
· Land usage

· Fertiliser and seeds usage

· Crops produced

· Crops sold

· Longer term outcomes and impact

· Outcome indicators agreed with community based on participatory approach to M&E

· Baseline figures for indicators agreed based on existing information of baseline surveys

· M&E surveys conducted regularly
· Reporting to NCP
· Final report of overall impact (Phase 1 and 2) conducted by independent M&E specialist
Indicator 1: Reporting regular from MV Local Village Committee to NPC
Indicator 2: Technical reports on system operation

Indicator 3: Water usage reports and payment, 

Indicator 4: Finances accumulated in irrigation bank account
Indicator 5: Crop improvement reports

Indicator 6: Livelihoods impacted (final independent report of project) report compared with baseline using agreed indicators
Indicator 7: Cost per annum per person compared with MV guidelines

III. Results and resources framework and Annual Work Plan 
	Intended Outcome as stated in the Country Programme Results and Resource Framework: 

UNDAF outcome: By 2011, Government and CSO capacity at national, provincial and local level, strengthened to plan, implement and monitor socio-economic development in a transparent, accountable, equitable and participatory way in order to achieve the MDGs.

CP outcomes

The Millennium Villages Approach is experimented and outcomes are disseminated.

	Outcome indicators as stated in the Country Programme Results and Resources Framework:

Approach piloted; annual participatory reviews conducted

Approach fully evaluated and results disseminated

	Applicable Key Result Area (from 2008-11 Strategic Plan):  Democratic Governance 

	Partnership Strategy:

	Project title and ID (ATLAS Award ID):

	Applicable Key Result Area (from 2008-11 Strategic Plan):  Democratic Governance


	EXPECTED OUTPUTS
	RESULTS INDICATORS AND PLANNED ACTIVITIES
	QUALITY INDICATOR


	TIMEFRAME
	RESPONSIBLE PARTIES
	FUNDING SOURCE
	INPUTS

	1. PRE-CONSTRUCTION PHASE

	Output A: Program design approved for Private Sector involvement in Millennium Village Programme
	Output Indicators A1: Feasibility study report indicates project viability
Activities:

· Feasibility Study ToR drafted and consultants appointed

· F/S completed and approved


	Indicator 1: Approved and accepted F/S


	 
	UNDP / Mitsui
	 Mitsui
	$112,020

	
	Output Indicators  A2: Project Document to structure project for implementation
Activities:

· ToR for ProDoc drafted and consultant appointed

· Testing of Limpopo intake and pipes to assess operational status 

· Appoint contractor

· Testing in field and results analysed

· Conceptual designs finalised based on test results

· Final ProDoc submitted and approved by UNDP Mozambique


	Indicator 1: Approved Prodoc with conceptual designs finalised


	
	UNDP
	Mitsui
	$97,150

	
	Output Indicators  A3: Detail designs drafted and approved
Activities:

· ToR for Design consultants drafted and consultants appointed

· Civil design engineer

· Irrigation design engineer

· Detailed designs and drawings for:

· Water intake

· Water tanks

· Irrigation scheme, pipework and valves

· Solar electrical and pipework layout

· Structures and fencing

· Designs approved by Mitsui and UNDP Mozambique
	Indicator 1: Detailed designs drafted and approved


	
	UNDP
	
	

	
	Output Indicators A4: Agreements in place for implementation
Activities:

· MoU and financial agreements between Mitsui and UNDP drafted and signed.

· MoU between UNDP and MMV drafted and signed

· Finances transferred  to enable project implementation


	Indicator 1: Signed MoU/CSA between Mitsui/UNDP 

Indicator 2: Signed MoU between UNDP/MMV

Indicator 3: Finances transferred to UNDP account


	
	UNDP / MCT
	
	

	Output B: Project management and systems in place for project implementation


	Output Indicators B1: Project management and support team in place and effective
Activities:

· UNDP support staff appointed

· Project Manager appointed for day to day management

· ToR for necessary technical consultants to support UNDP in technical design, procurement and supervision

· Solar / M&E works

· Irrigation / civil works

· Appoint technical consultants

· Solar / M&E works

· Irrigation / civil / intakes


	Indicator 1: All ToRs drafted and appointees employed


	
	UNDP
	
	

	2. PHASE 1 – Construction (Year 1)

	Output C: Irrigation and pump systems installed and operational according to design and quality guidelines


	Output Indicators  C1: Final technical designs and specifications completed and approved for implementation

Activities:

· Final technical designs completed by UNDP for 

· Solar pumps

· Irrigation systems

· Civil / tanks / intakes

· Final Agriculture work plan drafted

· Contractor surveys of potential local contractors undertaken to assess their capacity, quality and pricing for works sub-components. Works packaging decisions either as separate works contracts, or combined:

· Mechanical &electrical contractors (solar, pipeworks, intake) 

· Civil works contractors (irrigation works, tanks, foundations, fencing)

· Decisions on final UNDP contracts for Civil Works 

· Final specification of component and works for inclusion in the UNDP contracts

· Balance of Solar System components
· Irrigation systems

· Civil / tanks /intakes


	Indicator 1: Final designs and workplan

Indicator 2: Final work package decisions

Indicator 3: Mitsui approval of above

Indicator 4: Final detailed specifications for inclusion in procurement documents


	Y1, Q1 
	MCT/UNDP
	
	

	
	Output Indicators  C2: Procurement contracts in place for equipment, contractors and works
Activities:

· Mitsui equipment orders finalised for supply of free-issue equipment from Japan

· Procurement of M&E /solar contracts by UNDP procurement, and procurement of Civil works contracts/ tanks using same process:

· Tender advertising

· Tender issue- tender closing

· Adjudication

· Approval

· Award

· Procurement contract in place by MMV for seedlings / seeds / fertilisers.


	Indicator 1: Mitsui equipment ordered

Indicator 2: Final contract documents for tender (M&E, Civil)

Indicator 3: Final contracts awarded and signed (M&E, Civil)

Indicator 4: Upfront payment made to contractors


	Y1, Q 1-2 
	UNDP / Mitsui / MMV
	Mitsui (Technical Assistance)
Direct hardware supply from Japan (in-kind contribution)
Mitsui financial contribution 

MMV contribution for seedlings/seeds/fertilizers
	$176,696
$263,016

$444,613

$34,918

	
	Output Indicators  C3: Installation of works on schedule and to required quality standards
Activities:

· Project schedules tracked and coordinated by Project Manager

· Mitsui equipment delivered and cleared at customs without taxes or duties

· Civil works contracts (irrigations works, tanks, foundations, fencing)

· Local equipment delivery

· Site establishment

· Installation

· Supervision

· Commissioning

· Mechanical &electrical contractors (solar, pipeworks, intake) 

· Mitsui equipment received 

· Local equipment delivery

· Site establishment

· Installation

· Supervision

· Commissioning

· Farmland expansions completed

· Prepare 53ha mixed crops

· Supervision

· Complete system testing / commissioning

· Documentation development

· Solar pump

· Irrigation system

· Crop rotation and management

· Operation and management


	Indicator 1: Equipment orders for local equipment (orders)

Indicator 2: Contractors on site (solar, civil, irrigation)

Indicator 3: MV farmland expanding

Indicator 4: Supervision visits ((solar, civil, irrigation)

Indicator 5: Commissioning (solar, civil, irrigation)

Indicator 6: Overall system testing 

Indicator 7: Documentation developed and approved

Indicator 8: Payment to contractors


	Y1, Q 2-4
	MCT/UNDP
	Mitsui
TA and Supervision

Operations and Maintenance
	$367,088
$81,127 

	M&E/General Administration
	Final independent Evaluation of entire project (phase 1 and 2)
Admin costs (Japan and UNDP Mozambique)

Mitsui financial contribution 7% GMS

Contingencies (10%) Mitsui (financial and in-kind)

Contingencies (10%) MMV
	
	
	UNDP / Mitsui
	Mitsui

MMV
	$15,000

$157,927

$63,560
$121,211

$3,492

	
	subtotal Phase 1
	

	3. PHASE 2: Capacity Building and Agricultural Development ( end or year 1, year 2)

	Human Resources
	Phase 2 Project Manager 
Programme Associate 

	
	Y2 – all year 

Y2 – half year
	
	Unfunded
	$67,000

$13,500

	OUTPUT D: Operational systems instituted for MMV with sustainability measures


	Output Indicators  D1: Local Village Committee role-players appointed and ready for training to fulfil operational functions
Activities:

· MV Agricultural sub-committee identified and dedicated bank account (s) opened

· Operators identified and job-description

· Guards identified with job description
· Training needs assessment for villagers and extension officers 
	Indicator 1: Agricultural sub-committee in place, Operators and guards nominated
Indicator 2:

Training plan finalized.

	Y1, Q4 
	MMV
	
	$1,500

	
	Output Indicators D2:  Market assessment to guide farmers in feasible/profitable linkages to markets in Matola/and or Maputo 

Activities:  

· Market assessment to guide the selection of focus crops 

· Training of farmers in product and value chains, basic selling techniques and marketing tools, market analysis

· Training in basic business skills 

· Organization of developing a farmers business association
· Assistance in developing an economically viable solar irrigation business model 

	Indicator 1:

Market analysis completed to guide crop development with target markets in mind

Indicator 2: 

Farmers trained and proficient to run business operation 

Indicator 3: 

Business Association created and running
	Y1, Q4

Y2, Q1-3
	UNDP
	UNDP
	$8,800

	
	Output Indicators  D3: Capacity and sustainability issues addressed for operation of demonstration farm

Activities:

· MV Local Village Committee and Agricultural Sub-Committee trained in financial management systems and bank account established

· Financial contributions from farmers determined and agreed

· Operator training conducted and operators ready to manage plant 

· O&M systems in place 

· 1st line O&M by operators and /or Agriculture Sub-committee members

· 2nd line O&M  in place from external contractors if necessary

· O&M contract for callouts 


	Indicator 1: Operators trained, and aware of all risks and risk management strategy

Indicator 2: MV staff training and fluent in improved agricultural practices

Indicator 3: MV Financial reporting regular and own bank account

Indicator 4: O&M contracts with solar and other necessary support companies
	Y2, Q1 -2
	UNDP / MMV
	UNDP
	$7,500

	
	Output Indicators  D4: Demonstration and outreach of improved agricultural practices

Activities:

· Crop management training provided to MV Agricultural extension officers

· Seed and fertiliser procurement assistance schemes in place for future crops

· Irrigation management training provided to MV Agricultural extension workers

· Training of MV farmers by MV Agricultural Extension workers in

· Irrigation management 

· Crop management

· Develop capacities of participating communities 

· Further outreach to non MV members


	Indicator 1: Financial contributions from MV farmers for irrigation

Indicator 2: Mixed crops not mono-crops present in fields of all MV farmers

Indicator 3: Visits / tours from non MV farmers, or from other Millennium villages


	Y2, Q2 – 3
	UNDP / MMV
	UNDP
	$10,200

	4. MONITORING AND EVALUATION

	OUTPUT E: Monitoring and evaluation systems in place


	Output Indicators  E1: Monitoring and Evaluation system and reporting in place, and socio-economic impact surveys conducted

Activities:

· M&E reporting systems and output and outcome indicators agreed.  
· Implementation progress monitored as part of short term outputs

· MV Agricultural Sub-Committee reporting to Local Village committee and from Local Village Committee to NCP on regular basis:

· Technical operation and reliability of the installed systems monitored

· Solar pumps

· Tanks

· Irrigation systems

· Water usage monitored

· Water produced by pumps (daily charts)

· Water used by farmers

· Payments for water

· Crops and land usage and outputs monitored

· Land usage

· Fertiliser and seeds usage

· Crops produced

· Crops sold

· Long term outcomes and impact

· Outcome indicators agreed with community based on participatory approach to M&E

· Baseline figures for indicators agreed based on existing information of baseline surveys

· M&E survey conducted 

· Final independent report of overall impact (Phase 1 and 2) conducted by M&E specialist


	Indicator 1: Reporting regular from MV Local Village Committee to NPC

Indicator 2: Technical reports on system operation

Indicator 3: Water usage reports and payment, 

Indicator 4: Finances accumulated in irrigation bank account

Indicator 5: Crop improvement reports

Indicator 6: Livelihoods impacted report (final independent impact report of project) compared with baseline using agreed indicators

Indicator 7: Cost per annum per person compared with MV guidelines


	Y2, All YEAR 
	UNDP / MMV
	UNDP 

MITSUI 

(phase 1 budget)
	$15,000

($15,000)

	
	UNDP

unfunded

subtotal Phase 2

TOTAL 
	$43,000

$80,500

$123,500




IV. Management Arrangements

9. Ownership and management
The project will be executed using UNDPs National Implementation Modality (NIM) modalities, as per the “Support to Millennium Village Programme in Mozambique” (MMV). 

Under NIM the UNDP and Government of Mozambique are partners sharing the same overarching goal which is to maximize the development impact from multilateral cooperation by exploiting the comparative advantages of the UN.  Under NIM, UNDP may play a host of roles, including that of partner of government, donor, facilitator of management, assistant project administrator, and performance monitor. 

Clearly UNDP will not be playing all possible UNDP roles in the project, and thus some further delineation is necessary within the overall NIM modality.  Further, where responsibility is transferred from UNDP to sub-contracting partner this must be spelled out in the management arrangements.

Government under MCT is the owner of Millennium Villages Programme, and government has final executive responsibility for the project.  UNDP is essentially the management partner. 

10. Project donor

The project financier and originator is Mitsui & Co., Ltd of Japan, an international private sector company.  A major objective of this project is to streamline the process enabling private sector involvement and support to MMV via the “Support to Millennium Village Programme in Mozambique”.

The modality of the donation and in-kind support is that Mitsui shall enter a cost-sharing agreement with UNDP Mozambique.   

11. Mozambique Millennium Village Programme

The Ministry of Science and Technology (MCT) is the home of the MMV Programme.  The MMV manages the project and the project assets.  The MMV comprises the following organisational structures, and will play roles as:
11.1 MMV Programme Steering Committee

· Comprises of MCT chair, and representatives of participating Ministries and partner organisations
· Provides overall guidance and direction, prioritisation of activities, policy, and strategic direction.

· Is not involved in the in day-to-day project activities

11.2 National Project Co-ordinator of MMV programme

Responsible for: 
· Day-to-day management of MMV and village projects and issues
· Monitoring and evaluation of long term goals
· Reporting to the MMV Steering Committee

11.3 MV Chibuto co-ordinator and Local Village Steering Committee 
Within each of the Millennium Villages, there is a team which manages and undertakes the following key tasks:

· Provides monthly progress report on implementation activities to National Project Co-ordinator.  These will include liaison with district authorities. 
· Monitoring and evaluation of short term and long term goals
· Delegation of specific tasks to further sub-committees covering areas such as Health, Water, Education, Agriculture Sub-committees

11.4 MV Chibuto Agricultural Sub-committee
· Implementation and support of agricultural components

· All liaison and tracking of performance aspects, operational aspects of irrigation system, and agricultural outputs achieved.  
· Report to MV Chibuto co-ordinator
· Monitoring and Evaluation of short term goals.

12. Project implementing partner: MCT/MMV
MCT shall take responsibility for the project implementation under NIM.  MCT/MMV shall thus report and interact with UNDP at the relevant management and reporting levels at all times.  
The project will comply with UNDP programme and operational policies and procedures including:
· Project control, assurances, financing, reporting, M&E.

· Procurement as per guidelines (Direct purchasing, Request for proposals, National Competitive Bidding etc.)

· Appointments of consultants, contactors and service providers, and procurement of equipment.

UNDP shall be paid a fee of 7% for general management support.  The UNDP is mandated to appoint suitably qualified candidates to fulfill specialist technical roles, including day-to-day management of the project and co-ordination, assistance with technical procurements, supervision of works and quality assurance as outlined below. 

13. Day-to-day management of project under UNDP
UNDP shall be responsible for management of the project during implementation and monitoring.  
13.1 Programme Manager within UNDP (Head, Poverty Unit)
The responsible person within UNDP for the project:

· shall ensure that the project complies with NIM and Project Document during implementation

· shall report to the NCP of MMV on the project progress

· receive inputs from the project manager

· be responsible for authorising payments

UNDP programme manager shall be supported by:

· UNDP GSB Specialist  (Project manager)
· UNDP Administration Support

· UNDP Programme Analyst, Poverty Unit (Mitsui Liaison)
UNDP programme manager will also work in close collaboration, and be supported by:

· UNDP, Head of Governance Unit

· UNDP Programme Analyst, Millennium Villages

· UNV Chibuto, UNV Maputo

13.2 Project manager – GSB Specialist (of Mitsui Pump Irrigation project)
A day-to-day Project Manager shall be required for the overall supervision of the implementation of the project.  This shall entail co-ordination of progress, scheduling of final design, design approval, procurement, scheduling of contractors, supervision visits of contractors’ works, and co-ordination of technical advisers.  The Project Manager shall be responsible for design and technical decisions with the support of the engineers hired under the project.
This capacity can be supplied either from a locally identified National Consultant with suitable technical and professional engineering skills (or from UNOPS capacity which specializes in such support). The Project Manager will report directly to UNDP, and indirectly to MMV National Project Co-ordinator via the MMV Technical Advisor.
13.3 Additional Technical and advisory support

If the Project Manager does not have all the required specific technical skills then additional skills will be procured. It is envisaged that the Project Manager may require technical support in the following areas:

· Final design, tender specifications, procurement, supervision, commissioning, training:

· Civil design skills for water intake and water tanks 

· Mechanical and electrical layouts for pump systems

· Solar design (support to be provided by Mitsui directly)
· Irrigation design
Figure: Organogram of proposed team for project implementation
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14. Asset transfer

At the end of the project cycle, the government, Mitsui, and UNDP will jointly decide on the handover of equipment purchased under this project.  
V. Monitoring Framework and Evaluation 

Monitoring and evaluation (M&E) is intended to ensure that the project meets initial expectations. A continual monitoring approach will permit assessment and modifications as necessary.  It will help assess whether the village is on track to achieve the MDGs and what needs to be done to improve performance in this regard.  The M&E impacts will be measures against baseline data gathered before project implementation.
The M&E approach shall use the following key parameters:  inputs, outputs, outcomes. While inputs are easily identifiable indicators, commonly termed as ‘activities’, outputs are direct observable indicators (pertaining particularly to the implementation phase of installation), and outcomes are longer term changes (pertaining to the quality aspects and the long term impacts).

· Short term outputs are indicators that will enable tracking of the project implementation progress, as indicted in the M&E Frameworks.  These include confirming that the PV irrigation system is fully installed. 

· Long term changes are the outcomes that are expected, and include increased agricultural production, increased crop sales, increased incomes, learning and knowledge transfer, and ultimately closer realisation of the MDGs.  

The determination of identified target indicators for what will result in community desired outcomes is of key importance to the long term monitoring process.  It is acknowledged that a community based participatory approach is integral to the monitoring success, and thus the community shall participate in the choices of the output/outcome indicators, and be based on the community strategic priorities. The Local Village Committees would be fully involved in monitoring progress of the long term outcomes.  Such an approach is empowering and will allow for ongoing learning, correction and adjustment by all parties concerned.
Monitoring of project implementation during construction against the short term activities and indicators will be undertaken by supervision visits by the project manager, UNDP, MCT and Local Village Committee on the ground.  Monthly progress reports shall be presented by the project manager.

After irrigation system commissioning, the Local Village Committee shall prepare monthly reports to the NPC against the long term performance and outcomes.  The NPC shall prepare quarterly analysis reports on the outcomes.   

The MCT / UNDP shall arrange quarterly meetings with NPC, UNDP, representatives from the project financier, and other interested parties. These meetings shall be aimed at technical surveillance, evaluating execution, ensuring compliance with budgets.  The project shall be subjected to the annual review as required by the MMV Steering Committee to approve the workplan for the following year.
An end term external independent evaluation (final report) will be undertaken through qualitative and quantitative assessments.

For M&E Log frame, see Section III. Results and resources framework, output “E”.   
VI. Legal Context

This document together with the Country Programme Action Plan (CPAP) signed by the Government and UNDP which is incorporated by reference constitute together a Project Document as referred to in the SBAA and all CPAP provisions apply to this document.

Consistent with the Article III of the Standard Basic Assistance Agreement, the responsibility for the safety and security of the implementing partners and their personnel and property, and of UNDP’s property in the implementing partner’s custody, rests with the implementing partners.  

The implementing partners shall:

a) Put in place an appropriate security plan and maintain the security plan, taking into account the security situation in the country where the project is being carried; 

b) Assume all risks and liabilities related to the implementing partner’s security, and the full implementation of the security plan. 

UNDP reserves the right to verify whether such a plan is in place, and to suggest modifications to the plan when necessary.  Failure to maintain and implement an appropriate security plan as required hereunder shall be deemed a breach of this agreement. 

The implementing partners agree to undertake all reasonable efforts to ensure that none of the UNDP funds received pursuant to the Project Document are used to provide support to individuals or entities associated with terrorism and that the recipients of any amounts provided by UNDP hereunder do not appear on the list maintained by the Security Council Committee established pursuant to resolution 1267 (1999).  This list can be accessed via:

http://www.un.org/Docs/sc/committees/1267/1267ListEng.htm
This provision must be included in all sub-contracts or sub-agreements entered into under this Project Document.

ANNEXURES
Annex 1. Risk log

Annex 2. Terms of reference for additional consultants required by UNDP
Annex 3. Concept design for PV pump system

Annex 1. Risk log

	#
	Description
	Date Identified
	Type
	Impact & Probability (1-5)
	Countermeasures
Management Response
	Owner
	Submitted, updated by
	Last Update
	Status

	1
	Natural disasters: storms, flooding, droughts
	Pre-construction phase 
	Environmental

	P=3
I=5
	Project activities that are not depending on such circumstances included; build in adaptive project planning and design
	
	
	
	

	2
	Implementation arrangements
	Pre-construction phase
	Organizational

	P=4

I=4


	Strong support in MCT and MMV; roles are clearly defined with additional human resources provided
	
	
	
	

	3
	Exchange rate fluctuations
	Pre-construction phase
	Financial
	P=4

I=3
	Contingency included in budget
	
	
	
	

	4
	Government commitment and political will: Lack of commitment and political will to adequately address risks and coordinate activities
	Pre-construction phase
	Political
	P=2

I=4
	Strong ownership component for MCT, strong commitment from MMV office in Chibuto
	
	
	
	

	5
	Project management: Technical capacities not adequate for managing complex and large project; both management and technical inputs at the same time
	Pre-construction phase
	Operational
	P=4

I=5
	Technical expertise included in budget and each component of project.  Additional support staff and human resources also provided for project implementation 
	
	
	
	


Annex 2.  Terms of reference for additional consultants required by UNDP

a) Project Manager

· lead project technical team on day–to-day basis 
· overall co-ordination

· manage overall design and specification process
· make technical decisions and approve all final technical designs and specs with the support of the civil engineer
· manage technical procurement process

· manage contractor and contractor supervision

· system commissioning

· project manuals and documentation
· Responsible for procurement; 

· Ensure proper management of funds consistent with UNDP/GEF requirements, and budget planning and control;

· Responsible and accountable for financial reporting

b) Civil engineer
· Report to Project manager
· Detail design of water intake, water tanks, structural works

c) Irrigation specialist
· Report to Project Manager
· Undertake detail and final designs and specification
· Supervision of irrigation works

· Commissioning of irrigation works

d) Solar, mechanical and electrical

· Report to Project Manager

· Undertake detail and final designs and specification of solar and electrical layout
· Supervision of solar pump works

· Commissioning of solar pump works

e) Agriculture specialist
· Report to Project Manager

· Develop Agriculture workplan
· Supervise implementation of workplan

· Training of farmers 

e) Project Administrator (Admin Support)

· Under guidance of the PM, provide inputs into the preparation of project working plans and financial plans, as required by Government and UNDP, in collaboration with project staff;

· Set up and maintain project files

· Collect project related information data

· Update plans

· Administer Project Board meetings

· Administer project revision control

· Establish document control procedures

· Compile, copy and distribute all project reports

· Assist in the financial management tasks under the responsibility of the Project Manager

· Provide support in the use of Atlas for monitoring and reporting

· Review technical reports

· Monitor technical activities carried out by responsible parties

Annex 3. Concept design for PV irrigation system
It must be noted that the concept design is subject to change at the time of the execution stage after the final technical review.  The budget costs presented in this prodoc is for estimation purposes at this stage and subject to change in accordance with the final design/selection of the construction method.  This will be conducted at all times with the best endeavor in cost minimization/optimization.

Land area

Area C, of which 53ha is to be developed from maize to mixed crops.  Area D may additionally be developed depending on crops selected.
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Figure 1: Land area to be irrigated (Area C only for project)
Irrigation requirements

It is estimated that a  maximum of  903m3/day could be required in June/July to meet the mixed crop water requirements for 53ha using open channel irrigation.  This will enable multiple cropping seasons and outputs. Availability of 1,000m3/day of water could enable further expansion to 68ha of land depending on crops selected.  These are not final figures, and will be adjusted based on a final technical review.  
Table 1:  Total irrigation water requirements, and per month per crop for designated areas
[image: image5.emf]Proposed  

development

(ha) jan feb mar apr may jun jul aug sep oct nov dec avg

Area B

Rice 

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Area D

Banana 

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Maize 

20.0 0 140 280 300 300 300 300 300 280 300 0 0 208

Irish potato 

3.3 0 0 33 33 33 27 33 33 0 0 0 0 16

Beans 

2.7 0 19 45 45 45 45 45 45 35 16 0 0 28

Green beans 

1.7 0 12 28 28 28 28 28 28 22 10 0 0 18

Tomato          

2.0 0 0 30 30 30 26 30 30 30 20 0 0 19

Cabbage         

1.3 0 9 21 21 20 17 13 13 13 0 0 0 11

Kale             

2.7 0 16 43 43 32 32 43 32 32 32 0 0 25

Pepper          

3.3 0 0 43 43 0 40 53 40 0 0 0 0 18

Lettuce         

2.7 0 16 37 37 37 37 37 37 27 16 0 0 24

Onion            

6.7 0 40 93 93 93 93 93 93 93 0 0 0 58

Sunflower

6.7 60 0 0 0 0 0 0 0 80 80 73 53 29

Sunflower (2 seas) 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0

Area B Maize unirrigated 0.0

Total 53 60 252 655 675 620 646 677 653 612 474 73 53 454

m3/day Sprinkler 71 296 771 794 729 760 796 768 720 558 86 63 534

m3/day Open channel 80 336 873 900 826 862 903 871 816 632 98 71 606

Irrigation Water requirements

m3/day (note: irrigation losses still to be added)

Mixed and rotated crops in Area 

C


Crop yields with irrigation

Under improved conditions of mixed crops planting,  with year round irrigation and fertiliser usage, the approximate yields are expected to average 264tons, with sales incomes of $426,457, input costs of $29,391, and net of $397,063. Yield per hectare is expected to each $7,492/ha, compared with current yields of less than $500/ha.

Table 2:  Annual crop yields and revenues per crop per designated areas
[image: image6.emf]Seed Fertiliser Water Total Net income net/ ha

Area B

Rice 

0.0 0 0 0 0 0 0 0 0

Area D

Banana 

0.0 0 0 0 0 0 0 0 0

Maize 

20.0 50 1,845,000 112,500 34,560 82,125 229,185 1,615,815 80,791

Irish potato 

3.3 50 1,730,000 288,000 9,800 6,351 304,151 1,425,849 427,755

Beans 

2.7 13 846,000 3,600 3,360 11,213 18,173 827,827 310,435

Green beans 

1.7 7 510,000 5,853 2,100 7,008 14,961 495,039 297,023

Tomato          

2.0 20 1,170,000 5,550 2,800 7,424 15,774 1,154,226 577,113

Cabbage         

1.3 14 280,000 23,333 1,867 4,249 29,449 250,551 187,914

Kale             

2.7 9 426,667 10,000 0 9,986 19,986 406,680 152,505

Pepper          

3.3 16 320,000 4,800 4,200 7,227 16,227 303,773 91,132

Lettuce         

2.7 5 240,000 26,880 0 9,286 36,166 203,834 76,438

Onion            

6.7 53 3,600,000 20,000 14,000 22,776 56,776 3,543,224 531,484

Sunflower

6.7 27 546,667 32,000 9,333 11,388 52,721 493,945 74,092

Sunflower (2 seas) 0.0 0 0 0 0 0 0 0 0

Area B Maize unirrigated 0.0 0 0 0 0 0 0 0 0

Total 53 264 11,514,333 532,516 82,020 179,033 793,569 10,720,765 202,279

USD pa $426,457 $19,723 $3,038 $6,631 $29,391 $397,065 $7,492

USD/ha pa $8,046 $372 $57 $125 $555 $7,492 $7,492

Mixed and rotated crops in Area 

C

Costs  (MTS)

Proposed 

development 

(ha)



Income 

from sales 

(MTS)

Net  (MTS)

Annual 

yield 

(tons)


Note to above table: 

· Water Costs are calculated on the basis of 4USc/m3 which is the cost of diesel pumping (from F/S). For example: 
· Water consumption for 3.3 ha Irish Potato:  16m3/day annual average (from Table 1). 
· Water cost = 16m3/day x 365 days/year x US$0.04/m3 x 27MTS/US$ = 6,351 MTS
· Seed and fertiliser costs are calculated from the Table below, where Seed costs are given per growing season, and fertiliser is given per hectare per annum. For example:

· Seed costs for 3.3ha Irish Potato: 3.3ha x 360kg/ha x 120 MTS/kg x 2 growing seasons = 288,000 MTS

[image: image7.emf]seed req per 

growing season

fertiliser p.a. seed fertiliser

(kg) (kg) (MTS/kg) (MTS/50kg)

Rice 

95 170 16 720 2

Banana 

0.3 160 1,750 900 2

Maize 

25 120 75 720 3

Irish potato 

360 150 120 980 2

Beans 

6 90 75 700 3

Green beans 

6 90 195 700 3

Tomato          

0.5 100 1,850 700 3

Cabbage         

0.5 100 17,500 700 2

Kale             

0.5 0 1,500 700 5

Pepper          

0.4 90 1,800 700 2

Lettuce         

0.4 0 2,800 700 9

Onion            

0.3 150 2,000 700 5

Sunflower

2 100 2,400 700 1

Growing 

seasons per 

annum

Inputs per ha Cost per input


Water supply system overview

Water for irrigation will be pumped from the Limpopo River using solar pumps, suspended inside a secure water intake with clean flow of water from the river. The solar and electronics shall be installed in a secure building structure for mitigation against flooding and theft. The water shall be delivered by pipeline to intermediate storage tanks, and released from the tanks to the irrigation channels in the field.  A schematic of the overall system is shown below.  The system shall be capable of supplying 1,000m3/day in June, the dry season, when the Limpopo river is at its lowest and agricultural water needs at their highest.
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Figure 2: Schematic of complete irrigation system showing intake, pump, water storage and outflow 

The proposed layout is shown below.
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Figure 3: Layout plan for pump system showing intake, pump, array, pipes, and water storage
Solar pump 

Solar radiation data

Horizontal surface

Horizontal surface global radiation data is available from various sources. 

· From international databases (SA Weather Bureau, Homer, Grundfos, and ISPRA JRC
 )
Table 3: Comparative solar radiation data for Mozambique, Chibuto
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Grundfos Wincaps DB 6.7 6.5 5.9 5.1 4.4 4 4 4.7 4.9 5 6.1 6 5.28 kWh/m² day horiz

Maputo

Homer DB:  7.03 6.42 5.58 4.49 4.15 3.73 3.96 4.54 5.41 6.10 6.62 6.74 5.40 kWh/m² day horiz

Chibuto: 24

o

40' S; 33

o

34' E

RAPS Design Manual (SAWB) 6.67 4.72 3.89 5.83 5.28 kWh/m² day horiz

Maputo


The average annual radiation is high but the resource is highly seasonal. 
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Figure 4:  Comparative solar radiation data on horizontal surface, Chibuto, Mozambique
Radiation on the tilted surface

Seasonal effects can be reduced by including solar collectors at inclined planes. Horizontal data was adjusted for tilt at 30 degrees and 50 degrees to reduce the seasonal variation. Best annual average figures can be obtained at 30 degrees tilt, whereas 40-50 degrees reduces worst month figures.
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Figure 5:  Solar radiation data on tilted surface, Chibuto, Mozambique

Optimal tilt for dry season conditions is clearly 45-50 degrees.

Design conditions for the pump: 15m head and 1000m3/day

Water delivery: 
1,000 m3/day in June

Pumping head: 
15 m nominal (comprising 12m static head + 1.5m dynamic loss in 250m 300mm diameter pipe at peak solar water flow of 190m3/hr, plus 1.5m design margin)

Modular pump configuration

Standard modular building blocks will be used for pumping, so that several solar pumps in parallel will meet the water needs. This gives considerable security of water supply. A decision has been made to use standard submersible Grundfos borehole pumps available and serviceable within Mozambique, with warrantees supported. The optimal building blocks under the design conditions are as below.

Table 4:  PV pump system building block characteristics

	Component
	Characteristic

	Array tilt


	45-50 degrees,  optimised dry season water output in June

	Design pumping head 

	15.0m in dry season in June

7.5m average pumping head

	Pump



	Grundfos SQF 11A-3 or similar

	Array 




	1.6 kWp thin film array Kaneka of 100Wp modules

(200-300V configuration)

	Pump controller


	CU200 Grundfos

	Water output 
(m3/day)

	January

65.3 m3/day (15.0m head)

April  

70.2 m3/day (15.0m head)

July

71.9 m3/day (15.0m head)

October

67.4 m3/day (15.0m head)

	Area required for array
	Approx area in  plane of array: 19.5m2 

Approx area in plan (i.e. footprint of array foundation)

-  17m2 in plan for 30 degree tilt

-  13m2 in plan for 50 degree tilt 


Note: it is possible for a single pump to supply various amounts of water at the design head, depending on the array size.  1.3-1.5kWp system is the optimal size of the array per SQF 11A-3 pump at 15m, as illustrated below.

Table 5:  PV pump system building block optimisation at 15m design pumping head
	SQF 11A-3 Pump
	Array size

	
	1.0 kWp
	1.3 kWp
	1.6 kWp
	1.95 kWp

	Water delivery

(m3/day) (June)

at 15,0m head
	52 m3/day
	65 m3/day
	71.0 m3/day
	75 m3/day

	Approx system cost  for pump system only 
	$ 12,684
	$ 14,884 USD
	$ 17,083
	$ 19,649

	Installation cost
	$ 2,000
	$ 2,400
	$ 2,800
	$ 3,000

	Total cost
	$ 14,684
	$ 17,284
	$ 19,883
	$ 22,649

	Cost /m3/day
	$ 282/m3/day
	$ 265/ m3/day
	$280/ m3/day
	$301/ m3/day


Pump systems required 

The total number of building blocks, using 1.6kWp systems:

· Number of systems required: = 1,000 m3/day in June / 71 m3/day /pump system = 14.1 pump systems, say 15 pumps

· Spares: 1 x complete spare pump system installed = (15 + 1 spare) = 16 pump systems at 25.6kWp

· Water delivery: 
16 pump systems x  71.0 m3/day each = 1,136 m3/day in June

· Cost: 
16 pumps systems installed:  $263,616
Pump output at actual seasonal pumping head

Table 6: Pump output at design and actual seasonal pumping head
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Design pump head (m) 15 15 15 15

Wp  1600 1600 1600 1600

Water delivery (for 

1 x 1,6kWp pump)

(m3/day) 65 70 71 67

Seasonal pump 

head (est)

 (m) 7 8 9 11 12.5 15 15 12.5 11 9 8 7

Water delivery (for 

1 x 1,6kWp pump)

(m3/day) 124 115 106 92 85 71 72 82 91 102 109 115
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Figure 6:  Pump system output as function of seasonal pumping head, showing the criticality of the pumping head in the design month

Water intake from the river

Immoveable submersible PV water pumps deployed in a large and fast flowing river present a considerable risk of loss in floods.  Therefore a robust and secure solution for pump housing is a prerequisite for a viable project.

An existing concrete pump intake dating from the pre-liberation area is located close by, but surveys and testing revealed that the intake is standing dry in the dry season and is not sufficient. Several alterative options were explored, including floating pumps and boreholes, before a decision was reached to proceed with design for installation a new deep water intake. 

Intake conceptual design 

The new intake design comprises on two vertical well shafts of depth minimum 11m to ensure a reliable flow of water into the sump where the submersible pumps are housed. A horizontal shaft feed water from the river to the sumps. The vertical shafts are made from prefabricated concrete rings of 1.3 m diameter, while the horizontal shaft is constructed from two 160 mm uPVC or pre-fabricated concrete pipes. 

An additional well built with pre-fabricated concrete rings will located before the pumps wells, will accommodate two control valves installed on the intake pipes. Features include an aluminium or stainless steel grate to prevent large debris or animals from entering, two isolation valves for servicing of the sump, and the sump itself which acts as a sand trap. The sump shall be a minimum depth of 3m to accommodate the 1m long pumps and 0.5m cable with dry running switch.  At least 1m of water shall remain below the pumps.  Steps shall be installed in the three wells for inspection purposes.
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Figure 7: Proposed new intake solution, and showing old intake of insufficient depth

The intake case has been costed to ascertain whether it is optimal to oversize the intake in case of future irrigation system expansion.  The costed scheme consists of 3 x wells constructed from prefabricated rings of 1.3m, of two are used for the pump and one for access to the valves. 2 x 200mm pipes with valves provide the required water inflow.
Pumping volume: 1,000-1,700 m3/day to field

· peak water flow for solar pumps at midday is 170m3/hour

· intake to have capacity for 250m3/hour water flow from river, allowing for any blocking by leaves / branches / sand in pipe and any other constrictions in the feed pipes.
· 2 x Vertical shaft 1.3 m diameter for pumps

· 1 x Vertical shaft 1.3m for valves and valve access

· horizontal pipes for water intake flow
· Cost estimate: $78,000 - $80,000
 

 

Pump installation in intake

The intake will provide a secure location for the pumps. The intake cover will be a metallic grate (either solid or mesh) from which the pumps will be suspended in the sump. The intake cover will be lockable, and provide access for inspections via an access gate. All pump interconnections will be made inside the intake.
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Figure 8: Pump installation proposed from intake cover over new river intake (plan view)
The pumps shall be suspended from tension relief wires or chains, and the electrical cab ling and riser pipes will not carry the weight of the pump and water.  Additionally, each borehole pump will be encased in a 4” PVC jacket closed at the top to ensure water flows from the bottom and over the motor for cooling purposes. Note that the Grundfos SQF pumps specified already include in-built non-return valves.

Each pump has dry weight of approximately 11kg. The 9m riser pipe of 60mm diameter full of water should weigh 25 kg.  Total suspended weight of 1 pump is approx 35kg, and for 15-20 pumps is between 525-700kg.
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Figure 9: Pump installation suspended from intake cover (section view)

Costs of the connection of the pumps to the intake and main supply pipeline are estimated below.

Table 7:  Costs of connection of pumps using intake method

	Total costs for connection of systems installed
	Total cost
	Average cost per pump

	1
	Total costs  for 17 pumps in one intake 
	17 pumps
	16,000
	970

	2
	Total costs  for 9 pumps in one intake  (in the instance that 2  intakes are used)
	9 pumps
	12,000
	1,250


The budget costs using two wells, housing 8 pumps each will be USD 20,000.
Water storage tanks

Water storage is required in order to stabilise flow in the irrigation channels so that it can be distributed on a time allocated basis.

Water tank size

The minimum or optimal size of the water storage is equal to 30% of the total daily pumped volume, as per figure below.  300m3 of storage is required, but irrigation is required to be spread over the whole day from 6h00 -16h00.
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Figure 10: Water storage of 300m3: flow characteristics
For faster flow and all irrigation before midday, then tank size equal to 60% of volume flow is required, as shown below. Two 300m3 tank size also enables some expansion provided irrigation is shifted to the afternoon period. 
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Figure 11: Water storage of 600m3: flow characteristics
For all irrigation between 06h00-09h00 as is current practice then tank volume of 900m3 is required, equal to 90% tank of the daily water flow, as shown below.
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Figure 12: Water storage of 900m3: flow characteristics
Final tank size will be finalized depending on the water volume required, taking into account the crops selected and daily working practices of the farmers in Chibuto.
Water tank location

The optimal location for the storage tanks is in the layout, close to the national road. This will enable them to feed directly into the irrigation channels. It is proposed to install the tanks only on the MV side of the national road to obtain the required elevation for irrigation.  
Water tank construction in modular size

Modular, circular concrete tanks of about 300m3, and 3.5m high are proposed.  Each concrete tank would be on earthworks which elevate them to about 1m above the ground they are irrigating. Each would be approximately diameter 11.5m, height 3.5m.  Construction time could be taking perhaps 3 months to build.  

Costs of the tanks are estimated at USD68,141 per 300m3 tank, or USD136,282 in total.
Delivery pipeline to the storage tanks

The delivery of water from the intake to the elevated storage tanks shall be done via pipe. A major issue is the fact that water must be transported from one side of the national road to the other and additional works are not desired.  A further issue is that pressure drops in the water delivery system could be substantial and would affect PV system sizing and costs.  Keeping pipe pressure drops to below 1-2metres is critical for system performance.

The existing 140mm PVC pipeline running from the river, past the proposed tank location, to the farmlands at the banana fields, has been tested and found to be in good condition with exception for one short length which has been exposed and which can be easily repaired. 

To use the existing pipeline for the 250metres from the intake to the water storage, a change-over valve with T-off and gate valve will be needed to feed to the proposed water storage tanks (cost of the valves:  USD2,000 installed. Pressure drop calculations show that the existing pipeline is inadequate for re-use for the solar pump supply line purposes. The pressure losses in this pipe at the flow rates required are 13-49m, and will result in pumping head increasing by a factor or 2-4 times.
However, a new pipe of 315mm diameter will ensure that pressure drops are in all cases are less then 1m dynamic losses.  The cost estimate is USD29,500 installed.

Table 8:  Pipeline pressure drops calculations in existing 140mm pipe versus new 315mm pipe
	Description
	Daily flow rate required
	Peak flow rate required
	Pressure drop in  existing 140mm pipeline
	Pressure drop in proposed new 315mm pipeline

	250 metre pipeline distance from pump to storage
	1,000 m3/day
	170 m3/hr
	13m
	0.29m

	
	1,700 m3/day
	283 m3/hr
	39m
	1.05m

	750 metre pipeline from storage tanks to fields
	1,000 m3/day
	170 m3/hr
	38m
	0.8m

	
	1,700 m3/day
	283 m3/hr
	121m
	2.54m


Irrigation system

Only a portion of the irrigation system costs will be covered by the Mitsui donation, and therefore it is beyond the scope of this concept to spell out the design details. 

Calculations on the viability of using the existing 140mm diameter PVC pipeline running from the national road to the banana field for this purpose show that at the pressure provided by the header tanks, the flow rates required for irrigation will not be achieved.  In fact flow rates of only 33m3/hour will be realised as a result of the pipe diameter being too small.  A new trapezoidal concrete open-channel would however provide the necessary flow of 150m3/hour at the available 1-3m gravity pressure head.  

The requirement is to provide for water flow from the water storage tanks via main control valves, into a new T-piece and either (a) into a new pipeline running below Areas C, or (b) alternatively via new open channels.  It has been determine open channels are more cost effective and easier to manage. 
The water flowing into the irrigation channels will be distributed to the field via diversion boxes used for control, into the ploughed furrows between crops.  

Mitsui may at its discretion allow for the main channels, control valves, and diversion boxes including installation.  MV Chibuto, and with assistance from MMV, will probably be responsible for downstream works, in the fields, and this would form the minimum in-kind contribution to the project from the community.  

Total cost estimate for the irrigation system is $44,500 for 53ha, excluding land ploughing and furrows downstream of the channels and diversion boxes.
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Figure 13: Proposed irrigation system layout for Area C 
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Figure 14: Diversion box, channel and furrow detail
Security risk mitigation

Risk of theft of solar panels from remote or exposed sites is often a major concern.  This risk has been mentioned as a prime concern, both for residents of MV Chibuto, and by PV installers in general. 

It is quite possible to deter petty opportunistic thieves from stealing equipment.  But if determined criminals, or indeed a consortium of criminals want to steal solar panels there is very little hardware that can be put in place to stop this.  This has been experienced in South Africa with devastating consequences for some rural PV programmes.  Every method has been tried from fencing, array security frames, marking of panels with distinctive green frames etc.  
It is necessary to ensure that the PV system is valued by the community, so that the users put energy in to its protection.  It is also noted that the proposed Chibuto PV pump systems are not the only viable pumping solutions, so they start at a distinct disadvantage as they are not indispensible to the community at large.  

The proposed approach is to use a combination of physical and social deterrents, and to ensure that the pump systems are highly valued.

Physical deterrents 

· Fencing and razor wire around array location

· Array mounted 3m high at lowest point and out of range for easy access without ladder

· Hard galvanised array frame with tamper proof nuts (not soft aluminium array frames) 

· Tamper proof nuts for modules

· Control enclosure high and out of reach, or in secure enclosures with padlocks

· Cabling in galvanised cable trays or trunking out of eye of copper thieves

· Location of panels out of easy view of casual passers by on the national road
· Permanent armed security guards on site at all times with comfortable conditions, preferably financed by community to instil a sense of ownership.  Guard equipped with cell-phone to trigger alarm. 

The costs of the physical deterrents have no limit, but the key lesson is that no matter how much money is thrown towards this, a determined thief will use tools and intimidation to steal panels if they are single minded about it.

The proposed location of panels close to the national road from Chissano to Chibuto poses an immediate risk.  The panels cannot easily be hidden, and if they are located on high structures to be inaccessible, then they become more visible… a difficult situation.  The site for the pumps is also remote from any existing settlements so any security would have to be in the form of a guard.

It is proposed to fence the site, and then to use galvanised mounting brackets to hold the modules with galvanised bolts spot welded into position (refer Kaneka U-EA100 module spec sheet:  Module Mounting 2 example)
Social deterrents

· Community awareness and sense of ownership and value of the asset

· Marking off all panels with project name and phone number so that neighbours can turn in thieves

· Harsh treatment of thieves by community and police
The MV project will face challenges in giving the project social value.  However, having seen how the people of Chibuto are dedicated to their studies and work, it would seem that the main risks would be theft by outsiders and opportunists.

Flood damage risk mitigation

Although the proposed array/pump location is close to outside of a river bend, it is not foreseen that the primary risk of flood damage would be from flowing water and debris. The main damage would be from standing water permeation into junction boxes and electronics in the case of a flood.  It is impractical to locate the array and electronics on higher ground, and thus the best flood mitigation would be to install the array and electronics and all electrical junctions on a frame or building at about with lowest point at 3m to be above worst flood levels.
The proposed installation of the pumps inside a solid and lockable intake inland of the river already mitigates flood risks substantially.

Layout plan for equipment

Array structure

· Array mounted 3m high at lowest point and out of range for easy access without ladder and flooding
· Hard galvanised array frame with tamper proof nuts welded after assembly and treated with “galvadip”
· Tamper proof nuts for module mounting

Table 9:  Array frame and foundation costs per 1.6kWp array system

	Structure type
	Foundation
	Superstructure
	Total

	Ground mount array
	15m2 foundation at $50/m2 = $750
	Galvanised array frame 20m2 bolted to foundation
	$1,750

	Array on 3m extended frame with solid foundation


	15m2 foundation at $50/m2 = $750
	3m high galvanised structure, with array frame bolted to top $2,500
	$3,250


The budget costs for the array structure for 16 systems is USD 70,000 supplied and installed.
Control room for pump controller and electronics

For security and flooding reasons, it is proposed to build a secure “control room”, housing all the pump controllers and switchgear.  This optimal location for an environment and insect proof control room would be with floor level 3m above ground level. The lower level could be used for security guard.

For environment reasons as well reasons of safety and security, all electronics, pump controllers and switchgear should be located out of direct rain in secure enclosures. Enclosures to be insect resistant with suitable cables glands.  At a minimum, it is proposed to locate each pump controller beneath each array at similar elevation for security and to be out of flood reach.  However this is cumbersome for controlling the systems, and requires IP 65 equipment, and is not as secure as a locked room.  

The civil works costs of a control room are estimated at USD200/m2 for a two story arrangement. 

A small stand-alone PV system would provide power for lighting and security in both the control room and the guard’s quarters. Cost estimated at USD2,000.  This system could be supplied by Mitsui directly or locally.
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Figure 15:  Secure control room with guard house beneath

Cabling and wiring

Array cables

All DC array cabling and wiring will be at 3m elevation, in galvanised cable trays between array structures/buildings, leading to the control room.  The wiring will be UV resistant, and to the same safety specification as the module wiring leads.  A roll of cabling will be provided, as well as a MC plug kit to enable crimping of quick comment plugs compatible with the modules provided, and remove need for array junction boxes.  

An estimated amount of 100m of cable per pump system is required. (i.e. one for positive, one for negative, 100m in total).  
Pump cables

Waterproof pump cables will lead from the control room, to the pumps. The pump cables will be laid in concrete sluices with concrete covers. Depending on the distance from the control room to the pumps, an estimated quantity of 40m of pump cable per system is required.

Sourcing of cabling and accessories
Array cables and MC plug crimp kits could be supplied by Mitsui directly, with English or Portuguese instructions.   In addition, it is most desirable to avoid the problems and complexities of array junction boxes with interconnections and bypass diodes per string.  Therefore, the MC plug kits mentioned above be sure to enable the necessary paralleling and series connections of the modules without the need for an array junction box.

Pump cables and any necessary splice kits could be supplied by Mitsui directly, with English or Portuguese instructions.

Cable trunking / cable trays are available either from major suppliers in South Africa in Johannesburg, or could probably be supplied by Mitsui directly more easily based on final designs.

The proposed layout for the site cabling is shown in figure below.
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Figure 16:  Layout for cabling, and cabling protection
Spares

Strength of the modular design concept

The strength of a phased and modular design is that standard components are used. Therefore the spares requirement is very limited for this simple pump system configuration, which utilises only one pump type and one module type used.   

Since there are multiple pumps operating in parallel, as well as many distinct sub-arrays, there is not one component that is critical to the entire system operation either.

· A broken or malfunctioning pump can be turned off and the other pumps will still operate.

· A broken or damaged series or parallel module can simply be bypassed and the pump system as whole will still operate if the original array voltage was sufficient  (i.e. 14 x 70V 100W modules in an 200-300V array can quite easily be reconfigured to give suitable voltage for Grundfos SQF pumps which requires at least 200-300V array, if one module is damaged).

Warrantees

Electrical and pump components

For pump: a period of 12 (twelve) months after putting into operation of equipment or 18(eighteen) months after shipment of equipment, whichever may be earlier

For solar panel:  a period of 5 (five) years after shipment.

The manufacturer shall be responsible for any damage to the equipment and any defects that may develop under proper use, arising from faulty materials, design or workmanship in the equipment, but not otherwise, and shall remedy such damage and defects when called upon by the purchaser, who shall state in writing in what respect any portion is faulty."
Civil works

Civil works and construction should also come with workmanship warrantees if they are provided under build-contracts. 

Operation and maintenance issues

Operation and maintenance form part of the overall sustainability concerns. Some of these have been incorporated into the technical designs.  Other issues need to be addressed on their own.

It will be essential to that farmers are willing and able to pay for the water delivered, and that these savings are used for sustainability issues.
· It was shown in the F/S that increased agricultural production could easily sustain water costs of 6-10USc/m3.  For comparison, running costs of diesel pump costs currently used are currently about US5c/m3 of water delivered. 
· It was shown that even with full capital cost recovery, the complete PV irrigation schemes would cost less than USc8/m3 of water delivered.  Operation costs alone would be less than US1c/m3 or water delivered.

It will be necessary to establish an Agricultural Water Management Committee (or similar authority. This Committee could be a model for future MV Irrigation projects.
· The Committee will provide at least 2 security guards to ensure that the system is never left unattended. 
· The Committee will provide at least one Operator for the system, who would daily checks, and control the main irrigation control valve), and responsible for managing the water usage fairly between farmers.

· Committee to collect the necessary revenue, which would be used for any ongoing O&M not only for the pumps, but also for tanks and irrigation channels.
· The MV Agricultural Water Committee will be the first line of maintenance and fault reporting, although not responsible for actual repairs. 

Ongoing O&M support for the pump technology and solar array could be provided by the local electricians, on the basic assumption that they have been involved in the system installation.

Brief Description





The proposed project aims to contribute towards uplifting livelihoods at Mozambique’s Millennium Chibuto.  It will strengthen agricultural production by providing irrigation to enable year round and diverse cropping cultivation, and strengthen capacity by providing advice, support and ultimately sustainable technology transfer. The project moves towards meeting the Millennium Village objectives of improving economic outcomes by partnerships. This project will uniquely pilot the process for partnering of the private sector in the Government of Mozambique/ UNDP Millennium Villages. Although the private sector is not expecting any returns on its investment, it has naturally selected an area focused on the highest impact interventions within the MV framework and goals. The renewable energy solar technology selected is mature and available within Mozambique, but will be applied in a slightly unique manner to attain the project-specific objectives at the desired scale.  Even without capital contributions it is envisaged that the project would be both financially and economically feasible, although there would unquestionably be significant capital cost barriers.  If this pilot is proven by demonstration, to be attractive then there is no reason why replicability cannot occur using bridging finance or micro-finance. 


Project activities focus on: i) planning and feasibility stage; (ii) institutional arrangements stage, including the necessary framework agreements between private sector, UNDP and GoM partners to enable the project to proceed; (iii) building of technical and project management capacity within UNDP for implementation; (iv) technical design for a local procurement, local construction and for supply of certain components from Japan; (v) procurement using UNDP procurement guidelines; (vi) implementation and supervision of the construction works; (viii) capacity building within the MV Chibuto; and (viii) monitoring and evaluation of the project and of the long term impacts and outcomes.  Guideline and lessons leant will used to develop a framework for replicability and up-scaling in other Millennium Villages within Mozambique.











Total resources required           	US$ 1,936M


Total allocated resources:		


Regular			US $43,000              


Other:


Mitsui 		US$ 1,044M


Donor in kind	US$ 564,620


Donor (equipment)	US$ 289,317


Government	US$ 38,410	


Unfunded budget:		             	US$ 80,500	


In-kind Contributions		_________
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�These include:  FAO,  UNHCR, UNDP, UNICEF,  UNESCO, WFP, UNFPA, 


IFAD, ILO, ITC, OCHA, UNAIDS, UNDESA, UNEP, UNIDO, UNIFEM, UN-Habitat, UNHCHR, UNODCP, UNCDF, UNCTAD, UNV





� The “One UN” objective is to ensure faster and more effective development operations and accelerate progress to achieve the Millennium Development Goals by establishing a consolidated UN presence - with one programme and one budgetary framework and an enhanced role of the UN Resident Coordinator - while building on the strengths and comparative advantages of the different members of the UN family.  


� � HYPERLINK "http://re.jrc.ec.europa.eu/pvgis/apps3/pvest.php?map=africa" \o "http://re.jrc.ec.europa.eu/pvgis/apps3/pvest.php?map=africa" �http://re.jrc.ec.europa.eu/pvgis/apps3/pvest.php?map=africa�
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