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1. Project Summary

Project rationale

Mozambique has witnessed rapid growth since achieving peace in 1992. With lasting peace and government economic reforms, the economy grew by 8 percent annually between 1994 and 2004, and the national poverty index fell from 70 percent to 54 percent between 1996 and 2002. The agricultural sector is one of the leading sectors for future growth and poverty reduction. Mainly due to the return of refugees to rural areas, agricultural expansion contributed to sector growth rates of 6.8 percent between 1992 and 1997 and of 4.6 percent between 1997 and 2003.  Agriculture in Mozambique is almost entirely dominated by smallholders. Smallholders comprise 99% of all rural households and provide 95% of agricultural GDP. The average cultivated area per agricultural household is only 1.4 hectares. Most of the smallholders are subsistence farmers. 

The Zambezi Valley, which is home to about 25 percent of the national population, was one of the hardest hit areas during the civil war, with most infrastructures heavily damaged or destroyed. While the Central Zambezi valley offers significant potential for agricultural development and trade, it is still relatively underdeveloped and has been neglected by donors. The Government of Mozambique (GOM) has requested the Bank to address the development constraints and to improve small holder productivity by adopting a community demand driven approach. The objective of the proposed Zambezi Valley Market Led Smallholder Development Project is to increase incomes of 5 selected districts through broad-based and sustainable agricultural growth. Inter-related constraints the project is confronted with include the weak organizational capacity of farmers, weak institutional support to smallholders from the government, a lack of access to rural credit, the use of extensive farming methods that lead to deforestation, land degradation, and further clearing of native woodlands, poor rural infrastructure development for roads, irrigation and markets, and little capacity to adapt to short term climate variability (especially the increasing frequency and severity of droughts and floods) and long term climate change. 

Although the natural resource base is still abundant in the Central Zambezi Valley, cropped land has expanded rapidly from 5 percent in 1992 to 17 percent in 1995 and has further increased since then. Land degradation has become locally an important problem. The return of migrants engaging in unsustainable slash-and-burn cropping practices has resulted in deforestation, loss of biodiversity, and decline in soil productivity. The traditional farming practices involve virtually no use of inputs or improved crop or land management technologies, which causes low yields, often less than half the yields in neighbouring countries with similar agro-ecological conditions. This goes along with a loss of ecosystem services, with Tete and Sofala provinces among the most affected in the country, which is increasing the vulnerability of the agricultural systems, exacerbated by increasing frequencies and magnitude of droughts and floods. 

According to predictions on climate change in Africa, the Zambezi valley is likely to have decreased precipitation (about 15 percent), increased potential evaporative losses (about 15-25 percent) and diminished runoff (about 30-40 percent) (Arnell,1999) with substantial negative impact on land use and livelihoods.  

Unlike in many other countries with high population densities and where land degradation is common, the 16 year civil war combined with a relatively small population has minimized the degradation of natural resources. As population continues to expand and re-occupy the landscape and as infrastructure development increases it is highly likely that the pressure of extractive activities and misuse of natural resources will increase. Furthermore, climate variability and climate change will increasingly constrain economic growth and undermine investments. Mozambique is now in a position to steer its economic development in accordance with principles of environmental sustainability and to enhance adaptive capacity to climate change. The challenge is not only to protect the natural resources and to prevent further land degradation but also to use natural resources in an informed way in order to benefit optimally from their production potential. The GOM acknowledges the strong relationship between poverty and the environment, and aims to ensure that all stakeholders in the development process play their role in the preservation of the environment.

Besides the national economic and social benefits of increased agricultural growth, the blending of the project with a Global Environment Facility (GEF) grant will significantly harness the potential synergies between national goals and global benefits, such as reduced deforestation and the resultant above- and belowground biodiversity loss and reduced greenhouse gas emissions while maintaining the functional integrity of both upland forest and lowland riparian ecosystems. For example, the current use of extensive farming methods is leading to increasing deforestation, land degradation and further clearing of native woodlands as farmers abandon degraded land. The loss of ecosystem services (local hydrology, habitats for native biodiversity) from deforestation and land degradation is resulting in increased vulnerability of local communities to droughts, floods and unstable markets. 
Priority areas for improving land management for global environmental benefits include forest margins, gallery forests and riparian zones, which are not only important for native biodiversity but also help to stabilize hydrological flows and, thus, reduce the possibility of degradation of existing agricultural lands. These areas are not normally a priority for national development programs, so incremental OP 15 funding will ensure the synergy between the local benefits of improved management and the global benefits (reduced loss of high biodiversity habitats, improved protection and conservation forest buffer zones and terrestrial-aquatic boundaries). In addition to the activities proposed under OP 15, specific incremental funding is being sought under the GEF Special Priority of Adaptation (SPA) to strengthen Mozambique’s capacity to integrate climate change risk into sustainable land management planning via the testing and calibration of dynamic vegetation, soil, hydrology models for improved predictive capacity of local climate change impact scenarios and assessment of priority mitigation interventions to reduce the negative impacts of extreme events on local populations and ecosystems.

Objectives

The project goal is to accelerate poverty reduction within the Central Region of Mozambique. The project development objectives are to increase the income of selected districts through broad-based and environmentally sustainable agricultural growth. The global environment objective is to (a) prevent land degradation and rehabilitate degraded land to harness local ecosystem services and global environmental benefits, and (b) identify land and natural resource management strategies to overcome vulnerability of local communities to predicted climate variability and climate change in the Central Zambezi Valley. 

Activities and outcomes

The project has four components: (1) Community Group Organization and Local Institutional Strengthening; (2) Agricultural Production and Marketing Development; (3) Community Agricultural and Environmental Investment Fund; and (4) Project Management, Coordination and Monitoring and Evaluation. Components’ description and outcomes are summarized below. More detail on each component and its specific activities can be found in the GEF Project Brief Annex 4 and Section B.3, and in the Project Results Framework and Monitoring in Annex B of this Executive Summary. 

Component 1: Community Group Organization and Local and National Institutional Strengthening (Total
: US$8.5 million; IDA: US$7.5 million; GEF: US$0.9 million).

This component will institutionally strengthen smallholders organized in community based production, marketing and savings and loan groups to secure access to technical and financial resources that contribute to the sustainable economic development of their members. The activities fall into three subcomponents: 

1.1. Community based organization (CBOs) capacity development: Activities under this component will support demand promotion and CBO mobilization, capacity development of CBOs to plan and implement demand-based projects and to become formal associations, and participatory monitoring and evaluation.

1.2. Rural financial services: Under this sub-component, the project will support the development of savings and loans groups (SLGs) on a demand basis. It is expected that small SLGs will progressively join forces and develop local federations, with the project’s support.
1.3. District agricultural planning and capacity development: Under this sub-component, the project will build capacities of government staff to identify and respond to agriculture and natural resource management related smallholder demands. Activities will include needs assessments, group training sessions, coaching and on-the-job training. The main output of the sub-component is a district level government staff fully trained in CDD approaches in sustainable agricultural development. District capacity development activities will be planned at district level and carried out by specialists contracted for specific tasks. 

GEF OP 15 funds will be used to (i) complete the quantitative baseline data set being compiled with PDF-B resources existing data layers that are of interest to the project and district. Some data and maps already exist at various agencies in Mozambique but access to the data is very poor, and it is difficult to judge the adequacy and quality of these data layers for the proposed activities; (ii) Establish the baselines for aboveground biodiversity using a tested rapid appraisal tool (Plant Functional Attributes); (iii) Document and geo-reference indigenous NRM and native biodiversity knowledge; and (v) Quantify land cover change dynamics in attempt to identify deforestation and land degradation frontiers. A participatory approach that involves community members in the baseline surveys will be used to identify the improved crop, soil and water management “best bet” interventions, and to facilitate their contribution to local land use planning and uptake of project findings.
The outcomes for Component 1 will be: 

· Smallholders organized in production and marketing groups have access to technical and financial resources that contribute to their sustainable economic development.
· Quantitative natural resource baselines, digital elevation models and DHSVM model calibrated and operational for project area.
· District land use plans are formally integrated into districts plans and are in use as basis for development.

Component 2: Agricultural Production and Marketing Development (Total: US$6.3 million; IDA: US$3.9 million; GEF: US$2.5 million) 

Activities under this component are concerned with the provision of technical services to the agricultural supply chain, with a focus on market-led growth. The component has three main sub-components: 

2.1 Production and post-harvest extension services. This sub-component will add an average of two field extension staff per administrative post and two district level subject matter specialists to existing District Agricultural Directorate personnel, to complement activities under ProAgri-II and greatly increase technical support capacity at field level. These staff will support crop production and sustainable land management, livestock production and use, and the promotion of better post-harvest storage structures and improved handling of crops from harvest to sale. In addition, attention will be given to the development of agroforestry technologies and energy efficient technologies, crop diversification with native and high value species, and the development of agricultural systems with increased resilience towards climate variability.
2.2 Agribusiness and market development. This sub-component will facilitate the critical linkage of increased smallholder production to strengthened agribusiness activities and better market development and agribusiness development. 
2.3 Studies, applied research and training. This sub-component will provide resources and technical support for the definition and implementation of studies, applied research, training and awareness campaigns in support of the first two sub-components. 
The bulk of GEF OP 15 incremental funding will be used to provide technical support to facilitate the sustainable management of land and water resources through the adaptation of available “best bet” agroforestry, soil conservation and alternate energy sources, and to ensure the priority linkages with global environmental benefits (carbon sequestration, above- and below ground native biodiversity conservation).  Special attention will be given to improving and diversifying cropping systems by coupling indigenous knowledge, species, and varieties with current natural resource management. Communities currently practice a range of extractive activities (collection of firewood, honey, and medicinal plants, charcoal burning) in existing forests, which often involve the use of fire and the occurrence of unintended forest fires. The proposed forest management activities will target the development and implementation (see component 3 below) of more sustainable extraction practices and alternative cultivation/production practices for the currently extracted forest products. Agricultural intensification practices that facilitate nutrient cycling (e.g. the use of legume cover and intercrops, small amounts of fertilizer with cash crops), reduced weeds and pests (e.g. via crop rotations), and the use of high value-low volume crops to avoid nutrient exports will be promoted to provide alternatives to the current practice of slash and burn agriculture. 

Under the proposed SPA component, the main goal is to strengthen the country’s emerging NAPA priority activities (see Annex D in this Executive Summary), which are targeting the development of early warning systems for climate variability and climate change. The proposed SPA activities will strengthen the capacity of national partners to (i) identify the vulnerability of specific sectors (agriculture, forestry, fisheries, water supply and quality) to drought/flood prediction, erosion/landslide hot spots, infrastructure, re-forestation schemes by region, and (ii) to evaluate the trade-offs between sectors as a basis for future policy interventions and financial investments.

The specific activities include the calibration  and testing of basin and catchment level land cover dynamics-hydrology models (VIC, DHSVM) with participation (observation/measurements) by local communities and stakeholder agencies (The National Meteorological Agency, The National Directorate for Water, The Ministry for Coordination of Environmental Actions (MICOA), The National Institute for Disaster Management (INGC)).  Both VIC and DHVSM handle dynamic land use - land cover changes and have already been tested at basin to field scales in other regions (e.g. the Amazon and Mekong basins). In addition, the Erosion Productivity Impact Calculator (EPIC) Crop Model will be evaluated for use in the study of impacts of climate variability and climate change on local crop productivity and as a tool to simulate the impact of improved crop rotations as a mitigation strategy to changing rainfall (see Annex D for details of the proposed activities and models). 

The outcomes for Component 2 will be: 

· Participating smallholders experience increased and more sustainable agricultural productivity, and have greater access to input and output markets.

· Increased use of indigenous and innovative SLM strategies and techniques; of adaptation measures integrated into SLM techniques; and of energy efficient technologies by smallholders in the target 5 districts.
· Improved geo-spatial databases to facilitate land use planning and monitoring and evaluation of natural resource dynamics and early warning of frontiers characterized by rapid deforestation and settlements.
Component 3: Community Agricultural and Environmental Investment Fund (Total: US$9.3 million; IDA: US$5.9 million; GEF: US$2.4 million) 
This component will create a fund that will provide grants to facilitate accelerated agricultural development and more sustainable land and water management in the project area. The grants will fall under three main windows: 

3.1 Agriculturally Related Infrastructure. This window will support all infrastructure interventions likely to increase agricultural incomes, with the exception of support to commercial enterprises. Areas of focus will likely include local road spot improvements, bridges at strategic points, markets and small gravity irrigation schemes. 

3.2 Small-Scale Agricultural Investment. This window will provide support for private enterprises development activities of groups and individuals that are not part of district plans. Proposals could include on-farm irrigation, agricultural production, post-harvest handling and small processing activities. 
3.3 Natural Resource Management. GEF OP 15 investments will target improved natural resources management that result in verifiable global environmental benefits. These grants will be based on community demands guided by priority criteria to ensure global environmental benefits. Examples of  “best bet” practices that are not only attractive to communities but also fulfill priority global benefit criteria include (i) in-situ conservation in biodiverse home gardens of important native fruit, medicinal, forage plant species identified by local communities, (ii) protection and/or restoration of degraded community managed areas such wetlands, and riparian and buffer zones and use rights for extractive products, (iii) improved, fireless honey collection methods to reduce wildfires from traditional honey collection practices, and (iv) conservation of habitats identified as important sources of medicinal plants. 
The outcome for Component 3 will be: 

· Communities, groups and small entrepreneurs have access to resources needed to improve the effectiveness and benefits and environmental sustainability of their activities.
Component 4: Project Management, Coordination and Monitoring and Evaluation (Total: US$2.7 million; IDA: US$2.1 million; GEF: US$0.4 million). Expenditures include consultancy, training and goods. 

This component will include technical supervision and coordination, financial management, work plan and reporting functions at district, provincial and national levels and monitoring and evaluation of the project. 

The outcome for Component 3 will be: 

· Effective oversight, monitoring of project activities, policy guidance and lessons learned.
Outcome indicators

The development objective of the project is to increase the incomes of smallholder farmers in selected districts of the Zambezi Valley region of central Mozambique. Key outcome indicators reflecting achievement of the project development objective will be: the creation of social, physical and investment capital as well as associated market and support systems, which will facilitate an increase in average incomes of farmer groups. 
The global environmental indicators for measuring progress towards the project’s global objective of limiting land degradation and improving the ecosystem’s resilience to climate change are:

1) Increase in area under improved SLM or natural resource management practices in project area by at least 20,000 ha by project end;

2) Measurable increase in biodiversity or carbon sequestration in targeted project sites vs. control sites through one or more of the following: reappearance of native species, increased carbon stocks, reduced soil erosion, reduced incidences of wild fires; 
3) At least 3 predictive and basin specific hydrology-land cover-climate change scenarios for land use-land cover change impacts on hydrology under changing rainfall and evapotranspiration regimes; and 

4) Increased use of drought-tolerant crops, fodder species and varieties, crop rotations to increase soil organic matter, reduce weeds, and conserve soil mositure by local land users.
Risks

The most substantial risk to the project development objective is that the institutional capacity at all levels of GOM and among service providers is insufficient to adequately manage the project tasks. This risk will be addressed through substantial investment of project resources in institutional strengthening and staff training. Other moderate risks include the inability to identify and contract suitable service providers and technical advisors to provide high quality support. The promotion of partnerships between larger, more experiences organizations and local institutions in bidding on contracts will be favored to overcome the risk. Another moderate risk relates to severe drought or floods in the project area that may prevent gains in output and income. Measures that will be undertaken are the promotion of sustainable land management practices that specifically address adaptation to climate variability, and land use planning that analyzes zones of vulnerability and develops local strategies for adaptation to these risks. Finally, the project will support local capacity strengthening to implement early warning systems and disaster plans. Other minimal risks include the chance that a reversal or weakening of GOM decentralization policies might reduce the capacity of districts to implement and sustain project activities and the risk of inadequate collaboration and coordination between different project stakeholders. Policy support and promotion of legislation for decentralization by DPFP and the provision of two key project positions – District Facilitator and Field Management Advisor – should prevent these risks from being major issues. 

The overall ‘substantial’ risk rating arises not because of individual risk ratings in the high or substantial category, but due to the number of risks faced by the project in different areas. Considerable effort has been made to keep the project structure as simple and flexible as possible, but the inclusion of districts (in response to strong government wishes) in three different provinces increases management complexity.

2. Country Ownership

Country Eligibility 

GEF eligibility flows from Mozambique’s signing and ratifying the key global treaties on the environment: the United Nations Convention to Combat Desertification (UNCCD, 1997), the Convention on Biological Diversity (CBD, 1995), the United Nations Framework Convention on Climate Change (UNFCCC, 1995), and the Stockholm Convention on Persistent Organic Pollutants (2005). The country has also ratified the Ramsar Convention on Wetlands of International Importance in 2004 and the Kyoto Protocol to the UNFCCC in 2005. Mozambique has a National Action Plan (NAP) for UNCCD implementation and a National Biodiversity Strategy and Action Plan (NBSAP) for the CBD execution. As for the implementation of UNFCCC, Draft Initial National Communications are available. The National Adaptation Program of Action (NAPA) plans are currently under development and the outcomes (especially the landscape level dynamic modeling) will be strongly synergistic and contribute to the stated NAPA priority of developing “early warning systems” for climate change impacts (see Annex D).

Country Drivenness

This project will support the GOM’s commitment to promote continued economic growth and poverty reduction. The Government’s Five-Year Program 2005-2009 and its Poverty Reduction Strategy (PARPA-I) both set absolute poverty reduction as the main priority for all government action. Agriculture and rural development, as well as improvements in natural resources management, are considered key contributors to economic growth and poverty reduction. 

Acknowledging that further smallholder growth and poverty reduction will depend on gains in agricultural productivity, the GOM is pursuing a two-pronged strategy of (i) building producers’ capacity to increase their productivity, and (ii) transforming the role of public institution into facilitators and providers of essential growth-facilitating services. Critical elements of GOM’s strategy are the stimulation of market mechanisms, the promotion of the creation of financial institutions for the rural areas, the improvement of rural and agricultural infrastructure, the stimulation of agri-business development, and improved performance of extension, research and market information services. 

The project, which is district focused, will also strongly support the GOM’s ambitious decentralization policies and initiatives, which aim to make the district level the center, from which all development action should be initiated. The government has demonstrated its commitment to decentralization with a fully regulated framework for implementation and actions realized in most provinces of the country. In 2006, districts will become funded budget units (see more in Annex 1 Attachment 1 of the Brief). 

The recognition of the close link between land degradation, vulnerability to climate variability and extreme climate events, agricultural productivity and poverty is recognized in many of the Government’s strategies. Thus, the long-term sustainable use of natural resources, and, more specifically, land, forests, wildlife and water, is a principle that runs through many of the Government’s policies. In the Poverty Reduction Strategy, the GOM has committed itself to promote and enforce the sustainable use of natural resources for the benefit of the country as a whole, to prevent its irreversible exploitation, and to encourage the cultivation of renewable resources. The GOM acknowledges the strong relationship between poverty and the environment, and aims to ensure that all stakeholders in the development process play their role in the preservation of the environment.

The Project will directly contribute to the implementation of the UNCCD NAP and to some of its main operational strategies, including community mobilization, training and knowledge sharing, sustainable forest, soil and water use management, improved land rights and institutional capacity building, and would serve to report on progress made in the implementation of the Action Plan. The project would also respond to the recommendations of the country’s Draft Initial National Communication to the United Nations Framework Convention on Climate Change (UNFCCC). Identified priorities to address vulnerability and adaptation are the adoption of sustainable land management and more specifically changes in agricultural management practices such as changes in crop types, season and location of farming or new technologies. In the forestry sector proposed measures are to prevent further forest destruction, to reassess and adjust the use of fuels and construction materials, and to engage in reforestation with emphasis on native species for critical riparian zones and wetland areas. The Communication also envisions significant development of small dams and an integrated water management plan to make more effective use of irrigation. As mentioned above, the project’s outcomes will be strongly synergistic and contribute to the stated NAPA priority of developing “early warning systems” for climate change impacts (see Annex D).

The project would also address priorities under the National Biodiversity Strategy and Action Plan; for instance, to conserve and protect ecosystems and habitats, to contribute to the sustainable use of native floristic resources (through the support for sustainable forest exploitation), the sustainable use of agricultural resources (maintain the genetic diversity of food crops for food security and adaptation to climate change) and the sustainable use and management of water resources (within the context of preserving the ecosystem’s integrity). The creation of synergies among Conventions is strived for, and the integration across the adaptation to climate change offers a unique concrete opportunity to test these linkages at the operational level, filling the gap between the regimes created by the Conventions and the reality on-the-ground.

3. Program and Policy Conformity

Fit to GEF Operational Program and Strategic Priority

The project is consistent with GEF Operational Policy 15 (OP15) concerning mitigation and prevention of land degradation. The project follows OP 15 Strategic Priorities 1 (Targeted Capacity Building) by enhancing the enabling environment and capacity of local stakeholders to support sustainable land and natural resource management practices that yield not only local benefits but are also synergistic with global environmental benefits (enhance conservation and use of native biodiversity, reduced deforestation and carbon emissions). The project also addresses Strategic Priority 2 (Implementation of Innovative and Indigenous SLM Practices) by first documenting local and traditional best practice NRM approaches and then facilitating demand driven research and adaptation of innovative and indigenous SLM practices through on-the-ground investments mainly under Components 2 and 3. Examples of “best bet” practices include agroforestry systems with native species, sustainable forest and woodland extractive practices such as the elimination of fire in honey collection and reduced collection of wild medicinal plants coupled with increased cultivation of these species in agroforestry systems. 
The published Intergovernmental Panel on Climate Change (IPCC) scenarios for climate change impacts for southern Africa suggest that Mozambique is highly likely to suffer an increase in the frequency and severity of extreme events (droughts and floods). Mozambique has developed a draft National Adaptation Program of Action (NAPA) – see Annex D. While the draft NAPA is focused on 4 major programs for short to medium term priorities, this project includes a specific component on the GEF’s Strategic Priority of Adaptation (SPA) to both strengthen Mozambique’s proposed NAPA and to develop and sustain the long-term national institutional capacity to:
1. Identify, characterize and quantify basin/catchment scale hydrology and land cover and land use changes;
2. Create and sustain a national capacity to model the interactive impacts of climate change and land cover land use change and assess the priority mitigation responses; and
3. Contribute to strengthening of a national data base of land cover and land use change dynamics, hydrology, and climate information to support the collaborative activities of national agencies (e.g. National Meteorological Agency, CENACARTA, National Directorate of Water, ARA Zambezi, GPZ) and policy makers.  

Sustainability (including financial sustainability)

The sustainability of the project rests upon several key factors. Firstly, the project design places major emphasis on institutional and process strengthening. Overall, the objective is to ensure that at the end of the implementation period, all major project stakeholders – smallholder farmers, private input suppliers, processing agents, traders, local NGOs and extension services, rural financial service providers, district and provincial technical agencies, district administrations and the DNPDR itself - have all increased their capacity to support agricultural development. This objective renders the success of the process aspect of the project of almost as great importance as the immediate project development objective of poverty reduction. 

Secondly, the project design responds fully to the current and expanding decentralization policies of GOM. This approach ensures that project activities will be congruent with district procedures. The decentralization modality also allows the project to build upon the considerable investments made by the DPFP project in establishing and developing district capacity.

Thirdly, the project design does not include a project implementation unit, relying instead on existing government structures for management of the project, including flow of funds. This provides for greater GOM ownership of the project and integrates the activities within the structure of the DNPDR and the Ministry of Planning and Development.

Fourthly, GEF funds will be used to ensure that increasing productivity of land resources results in objectively verifiable local ecosystem services AND global environmental benefits. This will, in turn, provide a long terms basis for vulnerability reduction among the poor and strengthen their ability to focus beyond immediate subsistence needs. It would, furthermore, preserve the natural potential of land and protect the integrity of the ecosystem. The geo-referenced, project area natural resource baselines and community-based land use planning will be assembled in standardized and accessible databases located at multiple stakeholder agencies so that they serve all future development programs. Project staff, community leaders and members, students from the local university that will participate in baseline surveys and model calibration will contribute to enhanced local capacity to continue to apply and refine project methods and extend results and lessons learned to other areas. Change detection analysis will allow the quantification of project impacts vis a vis rates of deforestation and incidences of burning.

Finally, the sustainability of project support to the adoption of new technologies and investments will be greatly increased by expanded, project facilitated access of smallholders and agribusiness participants to rural financial services. Given the limited GOM capacity to provide public funds for such activities, the presence of a private sector finance capacity is seen as critical for investment and innovation beyond the implementation period.

Replicability

The potential for replication of the project is considered to be high. Due to the innovative approach in which smallholder development is closely linked to current decentralization policies and the integration of management within existing structures, the project encompasses only a small number of districts. Successful implementation, both in terms of poverty reduction outcomes as well as the mainstreaming of smallholder support processes, would provide a strong argument for replication of the project into other districts within the Zambezi Valley region and, eventually, nationally. A replication strategy and action plan would be prepared before end of project and reviewed by all key stakeholders. The plan would identify the main lessons learned from the first years of implementation, assess the progress of the national decentralization process and capacity of additional districts to carry out project activities, as well as resources (outside National allocation to districts) required to carry out these activities and potential sources.

Stakeholder Involvement 

During project preparation, the project team met with key project stakeholders at the district level including the District Government, the main development facilitating agencies from the NGO and private sectors, Provincial Government members and the Provincial Governors of Zambezia, Tete and Sofala. Management and implementation modalities have been developed in direct consultation with the main project-implementing agency, the DNDPR and within the legal and policy framework of decentralization process. All these actors are to different degrees involved in project implementation. The most important focus for the project is at district level. In view of the District Administrators’ important supervisory and regulatory roles with regard to all activities undertaken within their territorial jurisdiction, they have been involved in consultations throughout project preparation. The quality of the directive role of the provincial and national project steering committees will be ensured by the provision of regular monitoring information to them. These committees already exist in support of the DPFP, and key members have been consulted concerning their additional roles with the Smallholder Project. 
A full-fledged participation plan (see Annex 4 Attachment 2 of Project Brief for elements of the participation plan) will be prepared and discussed with stakeholders before project effectiveness and will be included in the project implementation manual. The participation plan will be designed to engage all district stakeholders in a dialogue and provide them with a platform for interaction, planning, and decision-making in view of a sustainable agricultural development in the project districts. 
Monitoring and Evaluation

The project monitoring and evaluation plan will occur at three levels: Internal monitoring will form part of project implementation activities – primarily management information system. At the district, this will be the responsibility of the District Facilitator, who will ensure the collection and reporting of data on inputs and outputs. Data will derive from quarterly expenditure and work data supplied by district project participants – both public and non governmental - as well as from CAEIF disbursement records and verification visits to funded sub-projects. The work of the DF will be supported on a project-wide basis by the Field Management Advisor (FMA) who will monitor technical performance indicators and completion of activities and outcomes against work plans, particularly for service providers. 

Process monitoring will be undertaken by an independent contractor reporting directly to the Inter-Ministerial Steering Committee. Their work will include not only reviewing and analyzing the internal monitoring data generated within the project, but also assessing the implementation process itself and the manner in which the overall project objectives are being met. In this context, the project’s success in both the sustainable mobilization of a traditionally marginalized population and the creation of an enhanced district level capacity to support such groups must be a central component. In addition, the external monitoring system should attempt to assess the extent to which sub-projects put forward by participating groups, and eventually funded, actually reflect their priorities.

In order to generate and utilize this data, the external monitoring will be expected to maintain a database containing annual sample surveys covering the activities, income levels and perceptions of beneficiary groups and control populations. In this work they will draw heavily on the baseline study to be completed before project effectiveness, as well as a second major survey to be conducted prior to the mid-term evaluation.

Impact Evaluation will be carried out by an independent institution. There will be two surveys – one at mid term and at the end of project. These will be based on the baseline survey carried out prior to effectiveness.  These are fully budgeted. 

Remote Sensing (RS) and Geographic Information System (GIS) will be used by the project for capturing diagnostic information on villages and communities and establishing baseline for project indicators by time of project effectiveness. RS and GIS information will also be utilized to monitor and evaluate the changes resulting from project interventions. Finally, information collected will feed into the land use planning process as a decision making tool.
Partnerships with national institutes, such as CENACARTA and the National Meteorology Institute, will provide the project with information on agriculture yield forecast, land cover maps, forest cover monitoring and evaluation, annual forest and woodland burning and agriculture frontier expansion, mapping of soils and hydrology of an area and providing an indication of areas that are vulnerable to droughts and flooding that need to be avoided or rehabilitated.
Monitoring and Evaluation will also be enhanced at the local level - the project will support community-based M&E as a tool for building the capacity of associations to implement their plans and monitor their impact. M&E will build on accepted traditional methods of surveillance which exist at the community level, and involve associations in surveillance activities and reporting of abuses of natural resources (such as illegal hunting a and logging and uncontrolled wild and anthropogenic fires) to the proper local authorities.  Ecological monitoring would initially be carried out by extension agents with the view of transferring such responsibilities to associations as their capacities are developed.
4. Financial Modality and cost effectiveness

	Co-financing Sources

	Name of Co-financier (source)
	Classification
	Type
	Amount ($US)
	Status

	IDA
	Implementing Agency
	Credit
	20,000,000
	Pending Board Approval

	Beneficiaries
	Beneficiaries
	Cash or in kind
	1,000,000
	Confirmed

	Sub-Total Co-financing
	            21,000,000
	


5. Institutional Coordination and Support

Core Commitments and Linkages

The project will support the first pillar of the World Bank’s CAS for Mozambique, which is to improve the investment climate in the country. The project will directly contribute to one of the CAS objectives within this pillar “raising crop yield through farmers’ use of new technologies”. 

To a lesser degree, the project will also support the second pillar of the CAS, expanding service delivery. By working through local District Administration staff and strengthening their capacities, the project will also contribute to the CAS objective within this pillar: “an improved structure for service delivery though local authorities”. 

To ensure complementarity with activities of other stakeholders, the project will follow the vision for the agricultural sector set out by the Ministry of Agriculture’s ProAgri-II strategy, which is supported by donors active in the sector, including by the Bank itself through the PRSC series. The project will complement ProAgri-II by directly mobilizing demand from the community-level for agricultural services. At the same time, the project will be implemented in close collaboration with District and Provincial Directorate of Agriculture (DDA) staff, and htus success of the project will t a large degree depend on Pro-Agri-Iis planned expansion of the public extension network at the district level. 

Consultation, Coordination and Collaboration between and among IAs and EAs
The project will establish linkages with other donor agencies that intervene in the project zone or that work in the agricultural and environmental sector, with complementary projects from the World Bank, and with the national GEF focal point to create synergies and avoid duplications. Among the programs and projects are the Decentralized Planning and Finance Program (DPFP), the IFAD-initiated Agricultural Markets Support Project (PAMA), the second phase of the Agriculture Public Sector Programme, ProAgri-II, the second Roads and Bridges Management and Maintenace Project, the Beira Railway Project, the World Bank/GEF funded Transfrontier Conservation Areas and Sustainable Tourism Development Project (TFCA), the World Bank/GEF funded Coastal and Marine Biodiversity Management Project, the World Bank/GEF funded Energy Reform and Access Project and the UNDP funded regional Coping with Drought and Climate Project (see Annex 2 in the Brief for more details).
Project implementation arrangement 

Overall responsibility for implementation will rest with the National Directorate for the Promotion of Rural Development (DNPDR) of the Ministry of Planning and Development (MPD). The DNPDR was selected because agriculture, environmental aspects, group mobilization and decentralization issues are all central to project implementation. Additionally, MPD has the responsibility for integrated socio-economic development at all levels of government. DNPDR has been responsible for preparing this project.  In addition, the project has been designed to support the decentralization strategy of the GOM, which is implemented through the MPD, under the Provisions of the Decentralization Law established in 2003. This process is also supported by the DPFP project in the districts covered under this project A number of the mechanisms being established under DPFP are of major importance for project operations. The IFAD-financed Agricultural Marketing Assistance Project (PAMA), from which a number of lessons have been drawn in the design of this program, is also being implemented under the DNPDR.

District Level: The focus of all activities will be at the district, and where the most project resources are to be allocated. The role of the District Facilitator (DF), a full time post, will be central to district activities. The DF will collaborate closely with district government structures created by the decentralization provisions and with the District Administrator, who will provide overall leadership at district level. The DF would play a catalytic role in ensuring all relevant technical departments work together and are provided expertise when required. This would include developing work plans and budgets. The DF will be supported by finance and procurement officers to supplement existing local capacity, if required. Support to communities and farmer groups will be provided through a number of public sector and contracted service providers. The operation of the Community Agricultural and Environmental Investment Fund (CAEIF) will be largely a district responsibility, and would be integrated into the district participatory planning process. 

Provincial Level: The Provincial level is important for implementation because of the greater capacity in provincial level technical agencies, some of which are not present in districts. In addition, however, district government still lack banking facilities and, often, technical skills, to manage budgetary resources. Adequate management of project financial resources at provincial level is facilitated by the continued union of the planning and finance directorate (now separate ministries) and by the existence of a Provincial Steering Committee already established for supervision of the DPFP, which will be utilized by the project. The Provincial Representative of DNPDR would act as Provincial Project Coordinator and would supervise the work of the District Facilitators in coordination with the District Administrators. The DNPDR provincial team will be responsible for incorporating provincial level activities into aggregated district plans, reports and budgets and overseeing the timely flow of funds from national to provincial level. A full-time project funded finance officer will be added to the DNPDR provincial office.
 

A key implementation role based in one of the provincial capitals will be that of the Field Management Advisor (FMA), supported by an associated pool of short and medium term contracted specialists, some of whom would be full time during the start-up period of the project. Working under the general supervision of the Project Director, and in close collaboration with Provincial Coordinators and especially the District Facilitators, the FMA will have the responsibility for ensuring implementation quality and coordination between districts and provinces. Together with the technical advisors, he/she will provide training, methodological support, reference materials and guidance to government staff as well as for contracted service providers.  

National: Given the central role of the district in project implementation, implementation tasks and roles at the national level will be largely concerned with financial management and oversight. At the national level an existing Inter-Ministerial Steering Committee, created originally for the DPFP
, will be expanded to include representatives of other relevant ministries. The key role of the steering committee is to ensure that overall strategic direction of the project is appropriate, as well as to approve project work plans and budgets. The National Director of DNPDR will be responsible for the project activities and will act as Secretary to the steering committee on matters related to the project.  To assist him in preparing the necessary progress, financial and procurement reports three full time staff will be provided, namely a senior Financial Management Specialist supported by a budget/procurement officer and an accountant. These staff will be trained by existing staff of the PIUs in MPD. 

Annex A: Incremental Cost Analysis 
This section discusses the incremental costs eligible for GEF funding for the project “Zambezi Valley Market Led Smallholder Development Project”, defined as the difference between the GEF alternative scenario and the IDA baseline. GEF incremental costs will be developed in two steps. The first incrementality concerns the costs under OP15 funding (Operational Program on Sustainable Land Management), and the second incrementality falls under the SPA window (Strategic Priority “Piloting an Operational Approach to Adaptation”).

For each of the four components of the project, the section will:

(a) Identify the baseline, 

(b) Describe what would happen if the baseline is implemented,

(c) Indicate the costs of the baseline,

(d) Describe the alternative scenario,

(e) Describe the expected benefits under the alternative scenario, 

(f) Report the cost of the alternative, and 

(g) The incremental cost.

The relationship between the activities of each component and the environmental benefits generated is synthesized in the below tables.  The Incremental Cost Matrix is reported at the end of the section. As most of the decisions, practices and technologies that the beneficiaries of the project will adopt cannot yet be determined, the analysis favors a qualitative approach.

Component 1: Community group organization and local institutional strengthening

(a) Baseline: 
This component encompasses the mobilization and support of groups formed of small producers and other supply chain participants in such areas as marketing, savings and credit, agribusiness development, as well as the strengthening of district level agricultural institutions. The component focuses on ‘empowerment’ through support for the mobilization and strengthening of common interest groups, as well as on building capacity of local government and non-government organizations to sustain and contribute to the needs of such groups. In addition, the establishment of savings and loans groups (SLGs) will be supported. The project will also promote and facilitate the expansion of financial institutions into the project area, through the provision of technical assistance and start up costs. 

(b) Expected results under the baseline scenario: 
Baseline implementation will be considered successful if community based interest groups, including saving and credit groups, are able to define their own needs and priorities and act upon them, as well as greater capacity among local institutions to support such groups. 

(c) Baseline cost: 7,500,000 USD (IDA)

(d) GEF alternative scenario (OP15):

Environmental conditions and agricultural potential vary considerably at the local level within the project zone, especially in respect to the natural capital (soils, forests, wildlife, water and fisheries). These resources play an important role in local population’s wealth generation. The selection of the appropriate location for productive activities such as different agricultural production systems becomes critical. Environmental damage through deforestation and habitat fragmentation can not only locally be very high, without people benefiting in an optimal way from the resources but also degrade environmental goods and services of global importance. With the increased economic and agricultural development supported by the IDA baseline project, it is important to have a detailed understanding of why certain activities should be carried out in a particular space in order to optimally benefit and to protect the natural resources and the global environmental goods and services. The PRSP II, the National Biodiversity Strategy and Action Plan (MICOA, 2003), and the Strategic Plan for Environment (MICOA, 2004) consider land use and territorial planning among the key processes to be undertaken to ensure sustainability of resource use, thus contributing to the development of the national economy. 
GEF funds will be used to (a) introduce and undertake participatory land use planning from the community to the district level in the five project districts, and (b) to enhance local institutional capacity to test, adapt, and calibrate a robust, land use and hydrology model (e.g. the Distributed Hydrology, Soil, Vegetation Model (DHSVM)) at the basin and district scales. The proposed activities and outputs will not only enhance community participation in planning and implementation at communal and district levels but also reinforce national capacity to proactively model hydrological responses to changing land and water management practices and climate at district and basin scales and thus guide management and adaptation to climate change activities.

Land use planning that takes in to account existing agroecological zones, changing land cover and land use, and changing climate, has so far been missing not only in the project area but also at a basin scale. Proactive planning and modeling of scenarios based on development and growth pole plans, water and river management of the Zambezi valley will be essential to evaluate environmental impact tradeoffs and synergies. The land use planning will include the analysis of the natural resources potential, their spatial distribution and productivity in order to respond to sustainable development needs. It will analyze specific local and global needs for resource protection in order to guarantee the preservation of important environmental services in the long run. This process will facilitate informed decision-making by the district stakeholders for optimal land use. Activity plans will be developed at the community and possibly at the household level that outline the sub-projects the community would like to undertake, the timeline of implementation, the need for technical assistance (which can be provided under Component 2) and the sub-projects to be submitted for funding under Component 3. 

Communal land use maps will be created via community participation and ground verification of land use/land cover categories and the products made available at the community level. The geo-referenced data layers will be compiled as necessary for developing the project baselines, for tracking global environmental indicators and outcomes, and for M&E activities. Training for provincial and district technical officers will be provided for geographic information management and analysis to ensure the capacity to further monitor resource use and land use change under the project and other development initiatives. Land use planning will be introduced to the communities by the Regional Environmental Specialist and District Environmental Technicians at the beginning of the project. 

(e) GEF alternative scenario (OP15 + SPA):

The SPA incremental funding will be used to derive digital terrain models (DTMs) from the remote sensing products identified in the OP 15 outputs to  identify and map forest, land, water degradation “hot spots” as well as high risk areas for floods and drought (flood hazard maps, drought hazard maps). In addition, local adaptation and mitigation strategies will be identified and a local flood and drought adaptation plan established guided by scientific information, and by community needs and priorities. These activities will be coordinated with and support the on-going activities of the National Institute for Disaster Management. The execution and delivery of remote sensing, digital elevation models for the districts and basins, will be done by contracted remote sensing and modeling specialists in collaboration with national agencies such as Land and Water Division of the Institute of Agronomic Research, CENACARTA, and faculty and students at the Eduardo Mondlane University.
(f) Expected local and global benefits under the GEF alternative (OP15):
The GEF funded land use plans will contribute to the establishment of the baseline for the rational and sustainable use of the natural resource base and for the protection of natural resources that are of local and global significance (e,g, the Zambezi delta, the wetlands at the junction of the Zambezi and Shire rivers). This process will provide the global environmental benefit criteria that will be used to evaluate and select funding requests under the NRM fund (Component 3) and community requests. 
(g) Expected local and global benefits under the GEF alternative (OP15 + SPA):
GEF funded land use plans will also include a flood and drought adaptation plan that identifies opportunities for improved adaptation to climate variability, which are based on SLM and on improved environmental management thus contributing to an increased resilience of the ecosystem toward climate change. 

This GEF alternative (OP15 + SPA) will contribute to the achievement of the local and global environmental benefits as summarized in the table below (SPA impacts and benefits are explicitly mentioned and integrated in the table) 

	Activities


	Direct impact
	Local and global environmental benefits

	Community land use planning 


	Enhanced community awareness and planning abilities through community land use plans: 

· Zoning of a) community land and water resources; b) biodiversity hotspots within community land; c) degraded land and areas vulnerable to land degradation; and d) land vulnerable to droughts and floods (SPA)
· Identification of SLM and NRM opportunities and potential projects for communities (NRM fund)

· Identification of SLM opportunities to adapt to climate variability (SPA) 
· Establish a community activity plan that identifies sub-projects for technical assistance and for funding (NRM fund) including specific SPA sub-projects

· Reinforce the institutional strengthening at the community level

· Increase community awareness of NR vulnerabilities and potentials in relation to NR use and management   
	Baseline and plan for improved use and management of natural resources is provided and locations for protection of biodiversity and the environment are identified. This will lead to: 

· Improvement in water management and use of fertile land for agricultural production and intensification

· Reduction in land degradation, deforestation, desertification

· Protection of biodiversity in forests, riparian zones and wetlands, and production landscapes

· Identification and protection of critical ecosystem services and regulation functions (e.g. water sources, wetlands, primary vegetation, forests)

· Reduction of land use conflicts

	District land use planning 


	Enhanced district planning process through: 

· Baseline maps for land use and land cover change, for each district, soil maps, drainage courses (hydrology) characterized.
· Zoning of NRM potential at the district level, allowing for mainstreaming of NRM into other sectors during district planning process

· Provision of geographic information planning tools to be used for integrated and holistic planning, especially in accordance with local and global environmental objectives. 

· Reinforcement of institutional strengthening at the district level

· Identification of business ideas based on sustainable management and protection of the natural resources

· Based on vulnerability assessments via DHSVM, adaptation plan (e.g. exclusion zones, zones for enhanced vegetative cover, protection of riparian areas) at the district level as part of the district land use plan (SPA)

	Baseline and plan for improved use and management of natural resources is provided and locations for protection of biodiversity and the environment are identified. This will ultimately lead to:

· Provision of baseline to analyze global environmental issues at district level and beyond. 

· Reduction in environmental degradation, deforestation, desertification at the ecosystem level

· Protection of biodiversity in forests, freshwater, marshes and production landscapes at larger ecosystem level

· Improved water management and appropriate use of soils for agriculture 

· Environmental concerns mainstreamed in district development agenda and synergies developed between NR and other sectors 

· Reduction of land use conflicts


(g) GEF Alternative costs: 8,400,000 USD (IDA + GEF)

(h) Incremental cost: 900,000 USD GEF (700,000 USD OP15 + 200,000 USD SPA). The incremental cost will cover the costs for establishment of land use and adaptation plans at the community and district level, which includes: costs for an analysis of remote sensing requirements, appropriate remote sensing products, appropriate interpretation of the remote sensing products; consultant service payments for land use planning service provider; training of provincials and district staff in geographic data interpretation, mapping, and land use planning; costs associated with acquisition of information, materials and equipment that enables district authorities to proceed with land use planning process as part of the district planning in the subsequent years. 

Component 2: Agricultural Production and Marketing Development

(a) Baseline: Activities under this component are concerned with the provision of technical services to the agricultural supply chain. Growth in productivity and incomes of smallholders in the project area would be achieved through improved practices in many areas of the supply chain. These include use of improved seeds, fertilizer and pesticides, better soil conservation and planting methods, small-scale irrigation and animal traction, support for private veterinary service provision, improved handling of post harvest products from harvest to sale, including better storage. The IDA baseline will facilitate the linkage between increased smallholder production, strengthened agribusiness activities and better market access. In addition, resources and technical support will be provided for the definition and implementation of studies and training.  Approaches promoted under this component will include use of key farmers for community extension, farmer field schools, funding of additional extension manpower to be integrated into government services, widespread use of demonstrations and visits, community and market advice points, market forums and media support.

(b) Expected results under the baseline scenario: Successful implementation will result in strengthened district extension services and active groups engaged in the validation and adoption of improved technologies and entering into close links with other supply chain participants. 

(c) Baseline cost: 3,900,000 USD (IDA)
(d) GEF alternative scenario (OP15): GEF incremental funding will be used to address and remove barriers for sustainable land and water management and technical support to facilitate the sustainable management of land and water resources through the adaptation of available “best bet” agroforestry, soil conservation and alternate energy sources and to ensure the priority linkages with global environmental benefits (carbon sequestration, above and below ground native biodiversity conservation).  Special attention will be given to improving and diversifying cropping systems by coupling indigenous knowledge, species, and varieties with current natural resource management.  Communities currently practice a range of extractive activities (collection of firewood, honey, and medicinal plants, charcoal burning) in existing forests, which often involve the use of fire and the occurrence of unintended forest fires. The proposed forest management activities will target the development and implementation (see component 3 below) of more sustainable extraction practices and alternative cultivation/production practices for the currently extracted forest products. 

Activities will complement IDA funded activities and support the community demand driven process with critical information and technical advise on economically viable opportunities of improved sustainable land management, of which the local population is not yet familiar with. Main topics will be:

1) Building of sustainable and diversified cropping systems (food crops, cash crops and sustainable soil management, including the integration of livestock and cropping systems, and agroforestry technologies such as nutrition gardens, improved fallows, fodder banks); This will not only enhance farm incomes, but also add resilience to the farming system against economic (price) and environmental (climate variability, flood, drought, pest) shocks. 

2) Promotion of selected indigenous plants (indigenous fruit trees and medicinal plants) and high value exotic plants as cash crops, which are ecologically adapted to the Zambezi valley and resist climate variability; technical support for cultivation, agro-processing and marketing of products. 

3) Efficiency improvement of energy production (e.g. woodlots) and use (e.g. improved stoves), in addition to the promotion of alternative energy resources (e.g. solar energy). The potential of biofuel production and application (e.g. with Jatropha curcas) will be explored. 

4) Awareness raising and development of alternative NRM strategies to combat environmental degradation. This concerns agricultural land degradation, impacts of widespread wild fires, biodiversity loss through habitat destruction (slash and burn agriculture, wild fires) and over-extraction of natural resources (such as forest products, wildlife and fish), affecting the functional integrity of the ecosystem. 

Main approaches to develop improved SLM will be based on awareness building and communication (with support to rural media), strengthening of local capacity (communities, government, local NGO’s and other stakeholders). 

(e) GEF alternative scenario (OP15+SPA):  The resources from the SPA component will be used to test, calibrate, and operationalize the proposed land cover dynamics-hydrology models (VIC and DHSVM) with participation (observation/measurements) by local communities and stakeholders. The main goal is to contribute to the country’s emerging NAPA priority activities, which are targeting the development of early warning systems for climate variability and climate change. The proposed adaptation, testing, calibration and operationalization of the land cover – hydrology models will strengthen the capacity of national partners to adapt and use the model to (i) identify the vulnerability of specific sectors (agriculture, forestry, fisheries, water supply and quality) drought prediction,  infrastructure placement and impact evaluation, re-forestation schemes by region, and (ii) to evaluate the tradeoffs between sectors as a basis for future policy interventions and financial investments. 

Other activities under SPA funding will be focusing on the development and adaptation of cropping systems based on improved SLM practices and on reinforcing the system’s resilience towards climate variability. This is in line with the proposed adaptation measures (e.g. improved water management and storage capacity, the promotion of drought tolerant crops and varieties, the promotion of soil moisture conserving cropping practices, and the change in cultivation calendar, the appropriate selection of field location) in the Draft Initial National Communications for the agricultural and forestry sectors. Technical assistance will be sought from specialized national or international technical and research institutions such as ICRAF, ICRISAT, IIAM, University of Eduardo Mondlane, IUCN, and NGO’s such as and local, national or international NGO’s such as ORAM, Helvetas, Intermediate Technology Development Group (ITDG) among others. In relation to forestry, incremental SPA funding will focus on the conservation of natural buffers, prevention of forest destruction, improved management of natural habitats and appropriate selection of reforestation species. This will be done through the support of CBNRM initiatives (see under SLM), by building awareness, and by adapting the incentive system (eligible under Component 3). By supporting these activities, the project would also contribute to the “National Program of Wild Fire Prevention through the Agricultural Sector”, under the Ministry of Agriculture.
Funding will be provided for community, district and provincial capacity strengthening and to raise awareness of the threats arising from climate change, to interpret climate risk information, and to assess the appropriateness of proposed risk management options at the local level. Validated options will be eligible for funding under the NRM fund (Component 3) and widely advertised across the project zone. Research will be funded that responds directly to identified needs. A study on indigenous strategies to adapt to climate variability will contribute to an in-depth understanding of local issues and provide guidance in developing and promoting SLM technologies to adapt to climate change. 

According to identified needs for the implementation of the district adaptation activities, collaboration will be sought with relevant organizations, which can be among others MICOA (Ministry for the Coordination of Environmental Affairs, the focal point for UNFCCC and UNCCD), INAM (The National Meteorological Institute, focal point for IPCC: Intergovernmental Panel on Climate Change), INGC (the National Institute for Disaster Management, responsible for coordinating all disaster-related activities), FEWS NET (the Famine Early Warning Systems Network). Specific support will be provided to strengthen the scientific methodology of climate change vulnerability assessment and identification of adaptation measures with focus on the project zone, if identified being essential for project success. As the NAPA is still under development, the project will make sure that project activities will be complementary to the NAPA and do not duplicate NAPA activities. At the local and district level, partners could be the Mozambican Red Cross and the CBDP program (Community Based Disaster Preparedness funded by Netherlands Red Cross). Targeted support will be provided to existing on-the-ground programs to assure their effectiveness of service delivery in the project zone (for instance: quality and timeliness of disaster warnings). 

Support will also be provided to assure the establishment of at least one meteorological observation station in each of the five districts of the project zone that will support INAM in reestablishing its climate data base that was destroyed during the war. There is a major knowledge and data gap linked with a lack of meteorological data for the past 20 years, exactly the period crucial for the trend analysis of climate change.  

(e) Expected local and global benefits under the GEF alternative (OP15):
	Activities
	Direct impact
	Local and global environmental benefits

	Awareness raising, demonstration, farmer training, applied research of 

· Agricultural SLM technologies

· Agroforestry and forestry SLM technologies

· Energy efficient technologies 


	· Improved awareness and strengthened capacity of project stakeholders
· Improved understanding of NRM issues and local strategies through research insights

· Increased availability of SLM technologies ready to be implemented at local level 

· Agroforestry best bets evaluated and available for local implementation
· Key extractive forest products identified and characterized and alternative, environmentally friendly techniques available for implementation


	· Developed technologies and available knowledge will be ready for implementation of improved cropping systems, integration of livestock with agriculture, improved economic valuation of indigenous plant and/or animals, improved management of forests and natural habitats with global environmental benefits of improved carbon stocks,  biodiversity conservation and improved protection of globally significant savannah, forest and wetland ecosystems.  


(f) Expected local and global benefits under the GEF alternative (OP15+SPA):
	Activities
	Direct impact
	Local and global environmental benefits

	Awareness raising, demonstration, farmer training, adapted research of SLM technologies that enhance adaptation to climate variability
	· Improved awareness and strengthened capacity of project stakeholders 

· Improved understanding of NRM issues and local strategies through research insights

· Increased availability of SLM technologies for adaptation ready to be implemented at local level 


	· Developed technologies and available knowledge will be ready for implementation of improved SLM techniques that show an increased resilience towards climate variability. This will lead to reduced pressure on natural habitats that are often used as safety net during periods of dry periods or floods and thus contribute to biodiversity conservation. 

	Establishment of at least one meteorological observation station by district
Calibration, testing, and refinement of the land cover-hydrology-climate change dynamic models (VIC, DHSVM) and the crop model (EPIC)
	· Increased knowledge on climate patterns and local land cover and land use change patterns allows for improved adaptation to climate variation and for improved disaster preparedness


	· Local benefits will be the reduced vulnerability of local population, reduced income losses, improved food security, human health and physical security, whereas the global benefits will be the increased resilience of the ecosystem. 



	Collaboration with institutions working on climate monitoring, adaptation to climate change and disaster relief 


	· Vulnerability Hot Spots mapped at district and basin level
· Improved strategies put in place to react to natural disasters, especially droughts and floods

· Improved delivery of information services to local communities in regards to climate risks and disasters

· Integrated approach and collaboration efforts allow for synergies in favor of environmental protection and the creation of environmental benefits

	· 


(g) GEF Alternative costs: 6,400,000 USD (IDA + GEF)

(h) Incremental cost: 2,500,000 USD GEF (1,600,000 USD OP15 + 900,000 USD SPA). Incremental costs will cover the costs of awareness campaigns and information dissemination implemented during the 6 years of project life including equipment contribution for local radio stations; expenses in relation to the hiring of short-term and longer-term consultant services for specific technical inputs, costs for adapted research, training of extension officers, material and equipments needed to develop technical innovations for the project. 

Component 3: Community agricultural and environmental investment fund

(a) Baseline: The objective of the Fund is to provide grants to facilitate accelerated agricultural development in the project area. IDA will create two windows for agriculturally related infrastructure and for small-scale agricultural investment. This first window includes local road spot improvements, bridges at strategic points, markets and small gravity irrigation schemes (irrigation schemes would be operated and maintained by recipient communities), whereas the second window would provide support for private enterprise development activities of groups and individuals, such as on-farm irrigation, agricultural production, post-harvest handling and small processing activities.

(b) Expected scenario under the baseline scenario: Successful project implementation will lead to improved smallholder capacity, improved agricultural production, increase in agro-processing activities and in marketing of a broader variety of products. In addition, physical investments will be realized such as irrigation systems, aquaculture ponds, cattle-dip tanks, roads, market infrastructure and agro-processing facilities. 

(c) Baseline cost: 5,900,000 USD (IDA)
(d) GEF alternative scenario (OP15): GEF will finance a third window that provides grants to support investment and technical assistance in improved natural resource management. The NRM window will provide demand-driven grant funding to stimulate sub-projects that specifically address land degradation and more generally promote the sustainable use of natural resources. The objective of these investments would be to improve both livelihoods and economic well being of smallholder farmers, and to preserve or restore ecosystem stability, functions and services of global importance Proposed activities would be in coherence with the community and district land use plans which will be developed under Component 1. They would also respond to specific environmental criteria that will be established and disseminated to communities via the awareness and education campaign under Component 2. Potential sub-projects include promoted technologies and interventions funded by GEF under Component 2, and may respond to new community initiatives in sustainable agriculture, agroforestry or reduced impact extraction of forest products and cultivation of species threatened by extraction. Funding will be allocated for specialized training, for technical assistance or forequipment and material needed for the sub-project.  Examples are: support of CBNRM initiatives (obtaining land rights, assistance in developing forest management plans, etc.), training in specific agroforestry technologies, technical assistance in cultivation of new crops, and processing of products. 

(e) GEF alternative scenario (OP15 + SPA): Eligibility to access the NRM fund will be extended to projects that directly invest in adaptation mechanisms, which are identified under Component 2. Examples are: testing and planting of drought resistant crops and varieties, provision of support for expenses and risk management for changing cropping practices or the location for agricultural production. 

(f) Expected local and global benefits under the GEF alternative (OP15) and under the GEF alternative (OP15+SPA):  Although demand driven, it is expected that the impacts and local and global environmental benefits will be significant and substantial under this component, as it concerns the implementation of adaptation and SLM technologies for agriculture, forestry and energy at the large scale. They are presented in the following table:  

GEF alternative (OP15)
	Activities
	Direct impact
	Local and global environmental benefits

	Implementation of agricultural SLM technologies


	· Increased annual and perennial crop diversity in agricultural system, with beneficial impact on nutrition and range of marketable products 

· Improved agricultural production based on agro-ecological and agroforestry techniques, improved nutrient cycling and organic inputs (improved fallows, cover crops, manure)

· Improved soil protection and soil fertility management through sustainable farm practices; 

· Reduction in slash-and-burn practices thanks to available improved SLM techniques

· Reduced deforestation for agricultural purposes

· Improved valuation of indigenous plant and animal resources

· Re-vegetation of landscape as a result of agricultural intensification
	· Decrease in land degradation and desertification

· Decline in soil erosion

· Improved soil quality and soil carbon sequestration

· Improved above-ground carbon sequestration through improved biological farming practices (e.g. improved fallows), agroforestry technologies and wood lots.

· Reduction of carbon emission through avoided deforestation

· Increase in agricultural biodiversity through crop diversification and cultivation of native species



	Implementation of forestry SLM technologies


	· Forest areas protected through CBNRM land rights and activities

· Improved valuation of forest resources

· Reduced/avoided wild fires

· Reduced deforestation

· Reduced habitat destruction, illegal hunting, over-extraction
	· Reduced carbon emission through wild fire prevention, reduced deforestation

· Improved protection of globally important forest, marsh and freshwater  ecosystems

· Improved biodiversity conservation



	Implementation of energy efficient technologies
	· Increased availability of wood products and charcoal through fast-growing wood lots

· Reduced energy need due to improved technology such as improved cooking stoves

· Reduced biomass need for energy through introduction of alternative technology such as solar energy. 

· Reduced pressure on natural forests areas for fuelwood and charcoal purposes,
· Reduced harvesting of native trees 
	· Reduced carbon emission (through more efficient energy use and substitution of energy source)

· Biodiversity loss reduced (thanks to substitution of indigenous tree species through fast-growing wood lots).  


GEF alternative (OP15+SPA): 
	Activities
	Direct impact
	Local and global environmental benefits

	Implementation of SLM technologies that enhance adaptation to climate variability
	· Improved, diversified and more stable agricultural production as exposed to climate variability

· Improved water availability for agriculture and livelihood needs yearlong
· Protected buffer zones mitigate impacts of droughts or floods


	· Reduced land degradation and desertification

· Increase in carbon sequestration (thanks to improved land and water management) 

· Protection of forest zones and biodiversity


(g) GEF Alternative costs:  8,300,000 USD (IDA + GEF)

(h) Incremental cost: 2,400,000 USD GEF (2,100,000 USD OP15 + 300,000 USD SPA). 93% of the incremental costs will be allocated to the fund, whereas 7% will cover the costs of proposal design, evaluation and implementation support and supervision. 

Component 4: Project Management, Coordination and Monitoring 

(a) Baseline: This component will include technical supervision and coordination, financial management, work plan and reporting functions at district, provincial and national levels. The component will be congruent with the government’s decentralization initiatives and will utilize existing public sector arrangements as far as possible. Additional financial and procurement staff will be recruited and integrated into relevant government structures at all levels. Project coordination will be undertaken at district level, but additionally also at provincial and national level. Project monitoring will be undertaken at internal (inputs and outcomes) and at external (process) levels. 

(b) Expected scenario under the baseline scenario: Successful implementation of this component will result in efficient implementation arrangements, effective oversight, monitoring and evaluation of project activities.

(c) Baseline cost: 2,100,000 USD (IDA)

(d) GEF alternative scenario (OP15) and (OP15+SPA): GEF funding will contribute to the project monitoring and evaluation system by financing the establishment of a GIS database, to monitor the global and environmental indicators in order to assess impact of project activities on land degradation, carbon sequestration, biodiversity, habitat protection, and area under SLM and area under SLM that responds to adaptation criteria. In addition, a community-based monitoring system will be developed. For the implementation of GEF funded activities a service provider will be responsible and coordinate activities and sub-contracts short or long term consultants as necessary. 3 field agents (master level) will be implementing activities, supported by one communications officer that works with local radio stations. A part time national coordinator will support the GEF field team. 

(e) Expected local and global benefits under the GEF alternative (OP15) and (OP15+SPA)

	Activities
	Direct impact
	Local and global environmental benefits

	Designing and implementing a M&E system to monitor local and global environment indicators

Hiring and supervising the implementation team
	· Improved understanding of the underlying causes, processes and dynamics associated with land degradation
· Environmental information system and environmental indicators
· Reinforcing the district planning process
· State-of-the-Art knowledge will be available at local level

	Quantification of environmental benefits 

· to be included in economic analysis of the project

· Inform global community, policy makers, research, and development communities on project outcome
Realization of global environmental benefits will be unprecedented in the project zone thanks to competent and effective project implementation team




(f)  GEF Alternative costs: 2,500,000 USD (GEF + IDA)

(g) Incremental cost: 400,000 USD GEF (300,000 USD OP15 + 100,000 USD SPA). Incremental costs will cover the reinforcement of the M&E system with GIS and the participatory monitoring at the local level. 

Incremental Cost Matrix

The incremental costs are calculated as the difference between the GEF alternative scenario and the IDA baseline scenario. The results are reported in the matrix below. As most of the decisions, practices and technologies that the beneficiaries of the project will adopt cannot yet be determined, the analysis favors a qualitative approach.

	Component 1
	Category
	Estimated Expenditures 

(US $)
	Local Benefit
	Global Benefit



	Community Group Organization and Local Institutional Strengthening
	Baseline
	7,500,000
	Community organization capacity improved, district level institutions strengthened
	Possible, minor global environmental benefits thanks to improved capacity in informed decision- making in the agricultural sector



	
	With GEF alternative (OP15)
	8,200,000
	Significantly improved understanding of NR potential for economic development, and targeted protection of NR base. Quantitative, geo-referenced baselines for land cover, soils, water resources developed.
	Improved knowledge on NR base is the prerequisite for SLM and environmental protection that will create global environmental benefits such as increased carbon sequestration, reduced carbon emissions, habitat protection and biodiversity conservation.

	
	With GEF alternative (OP15+ SPA)
	8,400,000
	Digital terrain models available and mapping of of zones vulnerable to floods/droughts as a basis to define targeted strategy of adaptation.
	Improved knowledge on climate threats allows to develop SLM adaptation strategies and technologies that will create global environmental benefits such as increased carbon sequestration, reduced carbon emissions, habitat protection and biodiversity conservation.

	
	OP15 Increment 
	700,000
	
	

	
	OP15+ SPA Increment
	900,000
	
	


	Component 2
	Category
	Estimated Expenditures 

(US $)
	Local Benefit
	Global Benefit

	Agricultural Production and Marketing Development 
	Baseline
	3,900,000
	Improved capacity and knowledge on improved agricultural production and marketing
	Global environmental benefits non significant

	
	With GEF Alternative (OP15)
	5,500,000
	Improved awareness,  capacity and knowledge on SLM 

Increased availability of SLM, and improved agroforestry and forest product extraction technologies at local level

	Significant advance in knowledge and technology generation for SLM which will create significant global environmental benefits such as the protection of globally important forestry, savannah, marsh and freshwater ecosystems, biodiversity conservation, improved carbon sequestration and avoided carbon emissions. 

	
	With GEF Alternative (OP15+ SPA)
	6,400,000
	Increased knowledge on climate patterns and dynamic land cover-hydrology-climate change scenarios that allow designing effective adaptation measures and disaster preparedness strategies.
	Significant advance in knowledge and technology generation for SLM which will improve adaptation to climate variability and create significant global environmental impacts that will improve ecosystem’s resilience towards outside shocks and climate variability.

	
	OP15 Increment 
	1,600,000
	
	

	
	OP15+SPA Increment
	2,500,000
	
	


	Component 3
	Category
	Estimated Expenditures 

(US $)
	Local Benefit
	Global Benefit

	Community Agricultural and Environmental Investment Fund
	Baseline
	5,900,000
	Improved agricultural production through increased input use and improved cropping techniques

Improved storage, processing and marketing of agricultural products
	Global environmental benefits are minor, and may results from reduced pressure on NR (forests in particular) thanks to agricultural intensification

	
	With GEF Alternative (OP15)
	8,000,000
	Improved agricultural production based on agro-ecological and agroforestry techniques, increased agricultural diversity, improved soil fertility management, improved valuation of indigenous plants, reduced erosion, deforestation, wildfires, more efficient use of energy.

	Significant global environmental benefits:

Decrease in land degradation, desertification 

Reduced carbon emissions through wild fire prevention, reduced deforestation and more efficient energy use, and substitution of biomass based energy through solar energy

Increased carbon sequestration through improved soil management (soil carbon), improved agricultural practices, agroforestry technologies, reforestation, avoided deforestation and wood harvesting 

Improved protection of forest, freshwater and marsh habitats

Improved biodiversity conservation through protected habitats, reduced over-extraction

	
	With GEF Alternative (OP15+ SPA)
	8,300,000
	Improved, diversified and more stable agricultural production as exposed to climate variability

Improved water management and improved buffer zone protection 
	Reduced land degradation and desertification

Increase in carbon sequestration due to improved land and water management 

Protection of forest zones and biodiversity

	
	OP15 Increment 
	2,100,000
	
	

	
	OP15+SPAIncrement
	2,400,000
	
	

	Component 4
	Category
	Estimated Expenditures 

(US $)
	Local Benefit
	Global Benefit

	Project Management, Coordination and Monitoring
	Baseline
	2,100,000
	M&E system to monitor baseline activities 
	Limited knowledge of land degradation, and ecosystem dynamics due to limited monitoring of ecosystem and land degradation processes

	
	With GEF Alternative (OP15)
	2,400,00
	Comprehensive mechanism established for monitoring of NRM SLM and land degradation processes and trends
	Significant contribution in quantifying the impact of SLM on global  environmental benefits

	
	With GEF Alternative (OP15+ SPA)
	2,500,000
	Comprehensive mechanism established for monitoring of NRM SLM and land degradation processes and trends as they related to climate variability 
	Significant contribution in quantifying the impact of SLM with specific attention to adaptation on global  environmental benefits

	
	OP15 Increment 
	300,000
	
	

	
	OP15+SPA Increment
	400,000
	
	

	TOTAL
	Baseline
	19,400,000
	
	

	
	With GEF Alternative (OP15)
	24,100,000
	
	

	
	With GEF Alternative (OP15+ SPA)
	25,600,000
	
	

	
	OP15 Increment 
	4,700,000
	
	

	
	OP15+ SPA Increment
	6,200,000
	
	


Annex B:  Results Framework and Monitoring

Results Framework 
	Project Goal/Project Development Objective (PDO)
	Project Outcome (Process) Indicators
	Use of Project Outcome Information

	Project Goal

Accelerate poverty reduction within the Central Region of Mozambique
	-  Change in average poverty levels in project zone compared with non-project areas
	-  Assess effectiveness of overall project strategy

	Global Environment Objective: 

Limit land degradation and improve ecosystem’s resilience towards climate change in the Central Zambezi Valley.
	- Increase in area under improved SLM or natural resource management practices in project area by at least 20,000 ha by project end 

- Measurable increase in biodiversity or carbon sequestration in targeted project sites vs. control sites through one or more of the following: reappearance of native species, increased carbon stocks, reduced soil erosion, reduced incidences of wild fires. 

-  At least 3 predictive and basin specific hydrology-land cover-climate change scenarios for landuse-land cover change impacts on hydrology under changing rainfall and evapotranspiration regimes.

-increased use of drought-tolerant crop and fodder species and varieties by local land users 
	· Y 5-6: Assess whether areas which underwent the most significant change are those that comprise the largest proportion of communities practicing SLM (see component 2) and disseminate results

	Project Development Objective

Increase the income of smallholder farmers in selected districts through broad-based and sustainable agricultural growth
	-  30% average increase in agricultural income ‑ including self-consumption ‑ of participating smallholder households (i.e. an estimated 20,000 HH) compared with non participating HH, by the end of the project


	· Y 3&5/6: monitor income levels of participating households

· Mid-term review, determine if modifications to strategy required

· Discuss mainstreaming of project approach into national strategies

· Y. 5&6: Assess linkage between change in vegetative cover and biodiversity reappearance and change in average income and disseminate results

	Intermediate Outcomes

(one per component)
	Intermediate Outcome Indicators for Each Component
	Use of Intermediate Outcome Monitoring

	Component One: Community Group Organization and Local Institutional Strengthening

Intermediate Outcome 1:

Smallholders organized in production and marketing groups have access to technical and financial resources that contribute to their sustainable economic development

Intermediate Outcome 2: District LUPs are formally integrated into districts plans and are in use as basis for development.
	Component One:

-  Number of CBO engaging in project supported organizational development activities

-  Cumulative number of groups active in at least one sub-project supported by the CAEIF

-  Proportion of groups that: 

· have adopted operational accounting systems; 

· have all their members aware of the account balance;

· use internal M&E through critical reviews that result in better servicing their members.

· Conflict resolution frameworks adopted and operational

-  Proportion of groups that demonstrate increased knowledge about relevant HIV/AIDS and gender issues

-  Proportion of women group members in decision making positions; proportion of the groups supported that are youth groups

-  Number of members of savings and credit groups; Amount and number of loans issued by project supported savings and credit groups and MFIs

· Number of land use plans prepared with clear responsibilities defined, endorsed by the local authorities
 , taken into account in the district plan and implemented

· Above land use plans integrate the predictive climate change impact scenarios from the dynamic landscape level modeling identified in the global environmental objective above 
	Component One:

·  Y. 2 and 3: to assess the relevance of the project strategy and service providers efficiency

· Y. 2 to 6: To assess group organization, sustainability, trust and the impact of capacity development

· Y. 2 to 6: To verify the mitigation of potentially negative effects of increasing mobility and wealth on HIV/AIDS incidence

· Y.2 to 6: To verify that the project has a positive effect on gender and age equity

· Y. 2 to 4: to assess service provider efficiency. Y. 3: To assess the relevance of the project strategy. Y. 5&6: To evaluate the project impact on local investment capacities

-  Y. 2 to 3: Assess demand for land use planning & commitment of local authorities. Y. 3: Assess relevance of the project strategy.
 Y. 5: Assess project impact

	Component Two: Agricultural Development Facilitation 

Intermediate Outcome 1: Participating smallholders experience increased and more sustainable agricultural productivity and have greater access to input and output markets.

Intermediate Outcome 2: 

Increased use of indigenous and innovative SLM strategies and techniques; of adaptation measures integrated into SLM techniques; and of energy efficient technologies by SH in the target 5 districts
	Component Two:

· Proportion of participating smallholders reporting improved access to inputs
, and improved market knowledge

· Percentage of farmers with a secured market through contractual arrangements with agribusinesses or traders

· % of increases gained on average by participating households (compared with non participating HH):

· % increase in yields of key crops; 

· % increase in sales;

· % increase return on family labor; 

· % decrease in crop losses.

· Proportion of participating households adopting improved agricultural and forestry   technologies promoted.

· Proportion of participating SH adopting energy efficient technologies 

· Proportion of participating SH adopting SLM techniques as an adaptation activities


	Component Two:

-  Y. 3 to 5: Assess implementation progress; Determine factors affecting take up of technologies for project farmers

-  Y. 3 & 5/6: Assess relevance and success of techniques introduced and methodologies used; adjust methods accordingly



	Component Three:

Community Investment Fund

Communities, groups and small entrepreneurs have access to resources needed to improve the effectiveness and benefits and environmental sustainability of their activities
	Component Three:

-  Methodologies for proposal identification, preparation, evaluation and implementation support fully defined and incorporated in appropriate training and reference materials; appropriate trainings completed

-  Proportion of sub-project requests prepared within 6 months of submission; proposals evaluated within one month of submission

-  Proportion of each window disbursed


	Component Three:

-  Y. 1 & 2: Assess adequateness of project approaches to initiating CIF processes

-  Y. 2 to 3: Assess the appropriateness of proposal formulation and evaluation procedures

- Y. 2 to 4: Assess level of demand by window; Y. 3: Review CAEIF allocation by window

	
	-  Proportion of approved sub-projects completed as scheduled with appropriate participant input (by window)

-  % of financed sub-projects properly maintained 1& 2 years after completion

-  % of sub-projects showing positive financial results and assessed socially & environmentally sustainable (by type of activity)

-  % of NRM sub-projects showing  environmental benefits
 compared to baseline


	- Y. 2 to 6: Assess implementation and contribution capacities

· Y. 3 to 6: Assess the relevance and impact of the major type of small scale activities financed under CAEIF and feed information on success stories into the education and awareness programs with the aim to replicate. 

-   Y. 5 & 6 Assess project impact


	Component Four:

Project Management Coordination, and Monitoring & Evaluation

Effective oversight, monitoring of project activities, policy guidance and lessons learned
	Component Four:
- Establishment, membership and frequency of meeting of multi-sector Project and provincial Steering Committees

- Timeliness and adequacy of annual work plans and reports (including M&E reports, expenditure and accounting reports)

- Timeliness of budget preparation at district and provincial level, and inclusion of budgets into annual government budget

- Time required to release funds for approved budgets at provincial and district levels

- Time required for recruitment, training and entry into operation of key project personnel
 and major service providers (including M&E)

- Availability of a replication strategy and action plan before end of project
	Component Four:
-  Determine effectiveness of multi-sector steering committee mechanism

-  Determine adequacy of training programme

-  Adequacy of external monitoring

· Determine effectiveness of funds flow mechanism being utilized

- Identify main lessons learned from the first years of implementation, assess progress of the national decentralization process and capacity of additional districts to carry out project activities, identify resources (outside National allocation to districts) required to carry out these activities and potential sources




Results Monitoring Arrangements

	 
	 
	Target Values 
	Data Collection and Reporting

	Project Outcome Indicators 
	Baseline
	YR1
	YR2
	YR3
	YR4
	YR5 - YR6
	Frequency and Reports*
	Data Collection Instruments
	Responsibility for Data Collection

	GEO Outcome Indicator
	
	
	
	
	
	
	
	
	

	- Increase in area under improved SLM or natural resource management practices in project area by at least 20,000 ha by project end 


	Baseline
	-
	-
	8,000 ha
	-
	20,000 ha
	Mid term review (MTR); Project Completion Report (PCR)
	Spatial information
	Contracted external evaluators

	-Measurable increase in biodiversity or carbon sequestration in targeted project sites vs. control sites through one or more of the following: reappearance of native species, increased carbon stocks, reduced soil erosion, reduced incidences of wild fires. 


	Baseline
	
	
	10%
	
	25%
	Mid term review (MTR); Project Completion Report (PCR)
	Spatial information
	Contracted external evaluators

	-  Predictive and basin specific scenarios for landuse-land cover change impacts on hydrology under changing rainfall and evapotranspiration regimes.

-increased use by local land users of drought-tolerant crop and fodder species and varieties and alternative crop rotations suggested by EPIC model scenarios 

	Baseline
	-
	-
	2
	-
	5
	MTR; PCR
	Spatial information
	Contracted external evaluators

	PDO Outcome indicators
	
	
	
	
	
	
	
	
	

	-  30% average increase in agricultural income of participating smallholder households (compared with non-participating HH)
	 
	-
	-
	15% 
	-
	30% 
	MTR; PCR
	District statistics;  TIA; Specific surveys
	Contracted external evaluators

	Intermediate Outcome Indicators
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Component 1:

-  Number of CBOs engaging in project supported organizational development activities; 
	-
	60
	150
	380
	540
	660
	Quarterly & Annually –Progress reports
	Group promotion service providers (GPSP) reports;
	GPSP

	-  Cumulative number of groups active in at least one small-scale invest. supported by the CAEIF;
	0
	0
	100
	300
	500
	600
	Quarterly & Annually
	District evaluation committee report
	District project facilitator

	-  Proportion of groups that :
	 
	 
	 
	 
	 
	 
	 
	 
	 

	* have adopted operational accounting systems
	-
	0
	50%
	50%
	60%
	60%
	Annually - GPSP annual reports; MTR&PCR
	Participatory meetings; focus groups; group records
	GPSP; External evaluators

	* have all their mb aware of the account balance
	 
	0
	60%
	60%
	70%
	80%
	
	
	

	* use internal M&E through critical reviews that result in better servicing their members
	 
	0
	30%
	35%
	50%
	75%
	
	
	

	-  % of groups that demonstrate increased knowledge / relevant HIV/AIDS and gender issues
	PRA
	0
	20%
	30%
	60%
	80%
	Annually - GPSP reports
	Focus group discussions
	GPSP

	- % of women group members in decision making positions 
	PRA & baseline
	 
	 
	 
	 
	35%
	Annually - GPSP reports
	Group records
	GPSP; External evaluators

	- Number and proportion of the groups supported that are youth groups
	Baseline
	0
	5%
	10%
	15%
	130 (20%)
	
	
	

	- Number of mb of savings and credit groups
	0
	0
	500
	2,000
	8,000
	12,000
	Quarterly - Rural finance SP reports; MTR&PCR 
	Saving & credit groups account records; MTR&PCR
	Rural finance SP; External evaluators

	- Amount and number of loans provided through project supported institutions
	
	
	
	
	
	
	
	
	

	- Number of land use plans prepared with clear responsibilities defined, endorsed by the local authorities, taken into account in the district plan and implemented
	0

	0
	2
	4
	5
	Annually - Districts annual plans
	Districts annual plans
	District technical planning team; Ext. evaluators

	Component Two:
	 
	 
	 
	 
	 
	 
	 
	 
	 

	- % of participating HH reporting improved access to inputs and market information
	TIA & baseline
	0%
	10%
	25%
	40%
	50%
	Annually - GPSP reports; survey & evaluation rep.
	Participatory reviews; household (HH) surveys
	GPSP; external evaluators

	- % of farmers with a secured market / contractual arrangements with agribusinesses or traders
	Baseline
	-
	 
	20%
	 
	30%
	
	
	

	- Participating households gain:
	 
	 
	 
	 
	 
	 
	 
	 
	 

	- Increase in yields of key crops (%)
	TIA & baseline
	 
	-
	25%
	-
	50%
	Mid term review &  Project completion reports
	Household surveys
	Contracted external evaluators

	- Increase in sales (%)
	
	 
	-
	25%
	-
	50%
	
	
	

	- Return on family labor
	Baseline
	 
	-
	15%
	-
	30%
	
	
	

	- Decrease in losses
	Baseline
	
	-
	7%
	-
	10%
	
	
	

	- % of participating SH adopting improved agricultural, agroforestry, and/or forest product extratction technologies promoted (for each technology) 
	Baseline
	-
	-
	X%
	-
	X%
	
	
	

	- Proportion of participating SH adopting energy efficient technologies 
	Baseline
	-
	-
	X%
	-
	X%
	
	
	

	- Proportion of participating SH adopting SLM techniques as an adaptation strategy
	Baseline
	-
	-
	X%
	-
	X%
	
	
	

	Component 3:

- Methodologies for proposal identification, preparation, evaluation and implementation support fully defined and incorporated in appropriate training and reference materials; corresponding trainings completed
	-
	Activity comp-leted
	 
	 
	 
	 
	Once - On-call technical experts reports
	Annual project report
	Technical coordinator

	- % of sub-project prepared within 6 months of receiving the request
	0
	0
	80%
	80%
	80%
	80%
	Six-monthly - District evaluation com. rep.; M&E reports
	District proposal evaluations; District request register
	District facilitators; M&E contractor

	- % of proposals evaluated within one month of submission
	0
	0
	90%
	90%
	90%
	90%
	
	
	

	- Proportion of each CAEIF window disbursed
	-
	0%
	25%
	50%
	80%
	100%
	Quarterly - Financial reports
	Financial reports
	Financial managers

	 - Proportion of sub-projects completed as scheduled with anticipated beneficiary input (by window)
	-
	-
	60%
	60%
	70%
	70%
	Quarterly. DPOPH invest. completion certification ; supervision rep.; financial reports
	Contracted supervision - DPOPH quality review; GPSP rep; M&E reports
	District project facilitator (GPSP Contracted supervisor – DPOPH)

	 - % of approved sub-projects properly maintained 1&2 year after completion 

- % of small-scale investments financed under CAEIF showing positive financial results and assessed socially and environmentally sustainable (by type of activity)
	-
	-
	85%
	85%
	85%
	85%
	Annually. Contracted supervisors rep. M&E reports
	Contracted supervision and monitoring; specific surveys; MTR&PCR
	Contracted supervisor - DPOPH ; GPSP; External evaluators

	-  % of NRM sub-projects showing  environmental benefits compared to baseline
	-
	-
	-
	-
	X%
	X%
	Years 4 and 5
	GPSP Monitoring; HH surveys; Spatial information; M&E reports;
	GPSP; External evaluators

	Component 4:

- Establishment, membership and frequency of meeting of multi-sectoral Project and Provincial Steering Committees
	-
	Acceptable time table to be defined in the project operation manual
	Annually 
	Minutes of the SC Meetings; Supervision mission reports
	Project coordinator; Supervision missions

	- Timeliness and adequacy of annual work plans and reports (including M&E reports; expenditure and accounting reports)
	-
	
	Annually
	Finance& procurement officers reports; Audits; Supervision missions reports
	Finance& procurement officers; Auditors; M&E contractors; Supervision missions

	- Timeliness of budget preparation at district and provincial level, and inclusion of budgets into annual government budget
	-
	
	
	
	

	- Time required to release funds for approved budgets at provincial and district levels
	-
	
	Six-monthly
	
	

	- Time required for recruitment, training and entry into operation of key project personnel and major service providers (including M&E)
	-
	
	Once
	
	

	Availability of a replication strategy and action plan before end of project
	-
	
	
	
	
	*
	Once
	Audits; Supervision missions reports; Mid-Term Review report; consultations with stakeholders (at national, provincial and district levels; M&E reports; Financial reports; 
	GoM in collaboration with WB and potential other donors.

	*: All data will be reported in the M&E contractors’ reports.
	 
	 
	 


Annex C: Response to Project Reviews
a) Response to comments of UNCCD Secretariat (received for PDF B and PC submission)
1. The Ministry for the Coordination of Environmental Affairs (MICOA), is coordinating the NAP implementation but is neither mentioned by name, nor is its role and importance in the area of environment management referred to. 

Response: see Annex 6 (Implementation Arrangements) where MICOA is indicated as a member of the national Steering Committee of the Project. The project will also provide training and strengthen capacity of MICOA staff at the district and provincial level under Component 2. 

2. The program should also strengthen the component of value addition to farm products to enhance income returns to the target groups.

Response: Value addition to farm products has been significantly strengthened under component 2. See Section B.3 (Project Components), Annex 4 (Detailed Project Description) and Annex 15 (ICA) in the Brief, and section A and Annex A in the ES. 

b) Response to comments of UNEP (at Work Program Entry) 
1. Under Component 1 Community group organization and local institutional
strengthening the focus should also be on establishing a mechanism for
resolving conflicts that could arise over the use of resources. Introducing
market-led reforms into the agricultural sector increases the value of
natural resources that inevitably results in increased competition for the
resources. Establishing conflict resolution mechanism will also strengthen
community land use planning and make it sustainable over the long term.

Response: As also indicated by the STAP reviewer, the project is likely to result in improved soil structure and water holding capacity, increased crop and livestock yields, better livelihood prospects, and an overall reduction in pressure on local resources and potential conflict between different groups competing for scarce natural resources in this seasonally-wet tropical environment. It is envisioned the community and district level land use planning in particular will contribute to the reduction in conflict over resources. Reference to conflict resolution frameworks has been added in the Results Framework indicators (see Annex 3 in the Brief and Annex B in the ES). 
2. Under Component 2- Agricultural Production and Marketing, the activities
should include assessment of indigenous knowledge and practices of natural
resource management and these should be blended with scientific/improved
techniques for dissemination. This is particularly important in the case of
topics 1 through 4 listed on page 19 of project brief. Also the applied
research activities must take account of farmer own trials in designing 
appropriate techniques/ practices if they are to be widely taken up by the
local communities.

Response: This was added to Section B, Annex 4 and Annex 9 in the PAD, and to section A and Annex A in the ES. Baseline inventories will document and georeferenced traditional knowledge. This knowledge will be utilized to adapt and refine “best bet” systems for different locations and to facilitate biodiversity conservation (e.g. native fruit, medicinal species).


3. One of the strengths of this project is improving adaptation to climate
variability given the vulnerability of the area to periodic droughts and
floods. The establishment of meteorological observation stations in the
districts covered by the project to collect relevant data so as to increase
knowledge on climate patterns is very timely. However, sharing of the
knowledge gained with local communities in an appropriate form and time
needs detailed consideration. The project needs to specify clearly how and
when this knowledge would be shared in order to inform and feed into the
various planning of agricultural activities.

Response: Geo-spatial imagery and inventories of natural resource endowments will feed into the landscape level hydrological modeling. Local communities will be involved in and contribute to the interpretation and feedback of data and other outputs from the land cover-land use change, climate and biodiversity models. 

c) 
Response to GEFSEC comments 
PROGRAM AND POLICY CONFORMITY
1. The synergistic links between FA objectives have to be presented. GEB have to be represented as they relate to the restoration and/or maintenance of the ecosystem integrity and ecosystem components. These have to be presented also in the context of the CC SPA.

Response: The project will undertake and integrate participatory land use planning from the community to the district level in the five districts. This process will not only reinforce the institutional strengthening and capacity development at the district level funded under IDA, but also enhance the on-going participatory district planning process. This process will also contribute to (i) Establish the baselines for aboveground biodiversity using a tested rapid appraisal tool (Plant Functional Attributes), (ii) Document indigenous NRM knowledge, (iii) Identify the improved crop, soil and water management “best bet” interventions, (iv) Contribute to the project monitoring and evaluation (M&E), and (v) Develop and calibrate “new-generation” landscape dynamics/water resource models (e.g. The Distributed Hydrology Soil Vegetation Model – DHSVM) that will allow the incorporation and synthesis of multi-sector, diverse environmental information into a decision analysis and support framework to:

· Identify the vulnerability of specific sectors (agriculture, forestry, fisheries, water supply and quality) drought prediction, catastrophic landslides, infrastructure, re-forestation schemes) by region, 

· Evaluate the tradeoffs between sectors as a basis for future policy interventions and financial investments.
This is now highlighted in Annexes 2, 4 and 9 in the Brief and Annex A in the ES.
2. The presentation of the fit of this project with the objectives of OP15 has to be improved. 

· It is strongly recommended to add some information on the expected GEB of this project in the context of OP15, especially on the targeted integrity of agro-ecosystems.

· Information from the table on page 17 should be added to this section. 
· In addition, no convincing argument on the expected synergies between SLM and Adaptation has been made. A solid argument on how mainstreaming of CC Adaptation measures into SLM will enhance the project results needs to be added.
Response: GEF investments will target improved natural resources management that result in verifiable global environmental benefits. These grants will be based on community demands guided by priority criteria to ensure global environmental benefits. Examples of “best bet” practices that are not only attractive to communities but also fulfill priority global benefit criteria include (i) in-situ conservation in biodiverse home gardens of important native fruit, medicinal, forage plant species identified by local communities, (ii) protection and/or restoration of degraded community managed areas such wetlands, and riparian and buffer zones and use rights for extractive products, and (iii) improved, fireless honey collection methods to reduce wildfires from traditional honey collection practices. 

The sections discussing project alignment with OP15 (Section A and Annex 9 in the Brief and Section 3 and Annex A in the ES) have been improved.
3. The project objective mentions sustainable agricultural growth – this needs to be better explained in the context of the objective of OP15.

Response: Done in Section 2 and Annex 9 of the Brief and in Section 1 and Annex A of the ES.
4. It is strongly recommended to provide additional information on the overall incrementality of the proposal. 

Response: Done in the project description and ICA sections/annexes both in the Brief and ES. 
5. In the background section, one of the major causes for land degradation is the practice of slash-and-burn. How does the project intend to address this issue?

Response: Improved SLM and intensification of subsistence systems will relieve slash and burn pressure due to extensive agriculture (see next response for more detail).

6. In component two, there is reference to forestry SLM. 

· It is recommended to add some more information what is meant by this and exactly what type of forest ecosystems is targeted. 
· It seems that the focus is on agro-forestry that requests very different techniques and management systems compared to dense forest systems. In addition, here the interaction between agriculture and forestry can be explained better and how this project will address the conflictive interaction between these systems.
Response: The bulk of GEF incremental funding will be used to address and remove barriers for sustainable land and water management and technical support to facilitate the sustainable management of land and water resources through the adaptation of available “best bet” agroforestry, soil conservation and alternate energy sources and to ensure the priority linkages with global environmental benefits (carbon sequestration, above and below ground native biodiversity conservation).  Special attention will be given to improving and diversifying cropping systems by coupling indigenous knowledge, species, and varieties with current natural resource management. Communities currently practice a range of extractive activities (collection of firewood, honey, and medicinal plants, charcoal burning) in existing forests, which often involve the use of fire and the occurrence of unintended forest fires. The proposed forest management activities will target the development and implementation of more sustainable extraction practices and alternative cultivation/production practices for the currently extracted forest products. See Section A.3 in the Brief and Sections 1 and 3 in the ES, as well as component 2 description and ICA in both. 
The result-based framework is fine with the exception of indicators referring to the expected GEB. 

· The indicator referring to biodiversity needs to be much more specific - it is not clear what is meant by "measurable increase of biodiversity by 20%". 

· What is the type of baseline data that will support this indicator? What about other useful indicators such as "deforestation rate due to agricultural expansion" or "carbon stocks" or "incidents of wild fire"? 
· These indicators are not too difficult to monitor and would strengthen the global environmental focus of this project. Regarding CC adaptation, there is not a single indicator that reflects on the result of the mainstreaming activity. 
· Indicators such as the # of drought management plans or related to fodder and water reserves would demonstrate that climate change is taken into account in promoting SLM in this drought-prone area.
Response: See updated RBF in Brief (Annex 3) and ES (Annex B). 

8. Regarding the executing arrangement, there is need for some more detail regarding the interaction between sector ministries and agencies. The project will be executed by the Ministry of Planning and Development. 

· How will this Ministry work together with agencies involved in water management, agriculture, forestry and environment? 

· There is a strong need to support an inter-agency committee at all levels that drives the project.

Response:  At the national level, an existing Inter-Ministerial Steering Committee will be expanded to include representatives of all relevant ministries. The key role of the steering committee would be to ensure coordination between agencies, that overall strategic direction of the project is appropriate, as well as to approve project work plans and budgets. Adequate management of financial resources at provincial level will be facilitated by the continued union of the planning and finance directorate (now separate ministries at national level) and by the existence of a Provincial Inter-Ministerial Steering Committee already established for supervision of the WB funded DPFP project. At local level, the District Consultative Councils, which comprise community leaders, district administrators, administrative post and locality chiefs and heads of district  directorates and services, will coordinate the district development plan implementation among others tasks. A District Technical Planning Team, which comprises technical staff of various directorates, will implement the district land use planning in coordination with the District Officers from various Ministries, liaise with the contracted service provider and be responsible  yo oversight and facilitate the outputs of the district experts’ work. See Section C Annex 4 Attachment 1 in the Brief and Section 5 in the ES. 

9. The results of the sustainability analysis conducted during the PDF-B have to be presented.
Response: Factors affecting the sustainability of project results have been included in the ES and Brief. The proposed databases, strengthened institutional capacity, and mainstreaming will enable the GOM to continue with environmentally sustainable management of agroecosystems and natural ecosystems after project closure.

10. The presentation could be strengthened based on the response for some questions under section 'project design", e.g. the issues of addressing slash-and-burn agriculture and managing forest and agricultural land-use based on agreed planning frameworks.
Response: Agricultural intensification that facilitate nutrient cycling (e.g. the use of legume cover and intercrops, small amounts of fertilizer with cash crops), reduced weeds and pests (e.g. via crop rotations), and the use of high value-low volume crops to avoid nutrient exports will be promoted to provide alternatives to the current practice of slash and burn agriculture. See component 2 description in both Brief and ES.
11. The RBF does not reflect on the replication plan. It should be mentioned in the RBF under Component 4 as an indicator.
Response: A replication strategy and action plan prior project end has been added to the Results Framework under component 4. See Annex 3 in the Brief and Annex B in the ES.
12. It has to be described to what extent the identified stakeholder groups have been involved in the design of this project. Local stakeholder groups should be involved in implementation activities as well as the monitoring of its success.

· It is recommended to present results from the stakeholder analysis that was conducted during the PDF-B. These results should give also attention to gender issues and addressing marginal groups.
· The project document does not sufficiently present how the identified needs of the stakeholder groups will be addressed (gap analysis).
Response: With regard stakeholder participation in project design, the project document is a result of a year preparation process, which involved continuous consultations with national, provincial, district and local level stakeholders, as well as donor agencies, NGOs (including those representing marginalized groups) and private sector representatives. 

With regard to implementation of project activities, the project document indicates that all project activities will be at the district level, closely following Mozambique’s decentralization policy (for more information on the status of decentralization, please refer to Annex 1 Attachment 1 in the Brief). Thus, no successful implementation can take place without the participation of local stakeholder. National guidelines for District Development Plans give the District Administrator the responsibility for establishing local consultative councils at district and lower levels in his/her area of authority. The councils must include representatives of community authorities (traditional chiefs and/or secretaries) and economic, social and cultural interest groups selected by lower level councils and/or fora. At least 30 percent of the members must be women. The councils are expected to address practically all aspects of rural development, social services and civic education.

As indicated in the M&E section, project M&E will be enhanced at the local level; the project will support community-based M&E as a tool for building the capacity of associations to implement their plans and monitor their impact. M&E will build on accepted traditional methods of surveillance which exist at the community level, and involve associations in surveillance activities and reporting of abuses of natural resources to the proper local authorities. Ecological monitoring would initially be carried out by extension agents with the view of transferring such responsibilities to associations as their capacities are developed.

As indicated in the project document, the main social benefits of the project are likely to be added knowledge, skills and experience of smallholders, including women, youth and other marginalized groups, that strengthen the organizational cohesion, leadership and member motivation of their groups and associations. Their increased institutional and leverage capacity is expected to assist them to manage and control their access to rural finance, agribusiness services and government managed resources, significantly improving their development opportunities. These will be monitored through community level participatory review mechanisms that promote the critical review of key indicators and progress of the groups involved in the project. Indicators will also be quantitatively measured in pre-mid-term and pre-project completion household surveys. 

Elements of the stakeholder analysis conducted during the preparatory phase are presented in the participation plan in the Brief (Annex 4 Attachment 1). A full participation plan that is based on a gap analysis will be completed prior effectiveness and will be included in the Project Implementation Manual.

13. At the front page, please indicate a minimum area that will be targeted for SLM by the project.
Response: This has been added on the front page of the ES.
14. The logic of the RBF is fine. More work has to be done regarding the indicators reflecting on the expected GEB as already pointed out. 

Response: Done – see updated indicators in RBF – Annex 3 in the Brief and Annex B in the ES.
15. Information is needed on the status of the collection of baseline information. If this has not been done yet, a time frame should be presented and the type of data that will be collected. Only with this information, it is possible to identify the right indicators and future targets. Base line activities now specified as part of PDF-B and component 1

Response: The PDF-B activities and baseline data collection are still in progress. Target date for completion is June 30, 2006.

16. M&E activities are covered under component 4. For this component, US$3.2mio have been budgeted. 

· It is recommended to clearly indicate the budget for M&E activities and specify these activities (e.g. baseline collection/completion, participatory M&E, etc.).
Response: Under component 1, USD 27K have been allocated for participatory M&E and workshops; SLG initial, mid-term and end-term evaluation surveys, and audit have been budgeted USD 69K. Under component 4, USD 900K have been allocated for project monitoring (design & implementation), mid-term and final evaluation, external audit and additional GEF specific M&E activities. Project baseline collection will be completed before project effectiveness and will utilize PDF B funds.
FINANCING

17. Please also argue on the cost effectiveness of the proposed project. 
Response: For a complete economic and financial analysis, see Annex 9 in the Brief. GEF resources (US$ 6.2 million) will leverage US$20 million in IDA resources. Considerable synergies will result from the blending of IDA and GEF resources as many of the environmental issues identified would probably not be addressed under a traditional IDA loan. 
INSTITUTIONAL COORDINATION AND SUPPORT

18. Consultation, Coordination, Collaboration between IAs, and IAs and EAs, if appropriate
· Please present what linkages were established during project preparation. 

· How is the cooperation envisaged and what resources will be provided to make full use of the cooperation potential? 
Response: Relevant projects were consulted with during project preparation and efforts have been made to avoid overlaps and ensure synergies. Details on collaboration with other projects, implementing agencies and executing agencies are included in Annex 2 of the Brief, and were added to following GEF SEC’s comments.

19. A STAP review was prepared by the roster expert Martin Williams, University of Adelaide, Australia. The review is comprehensive and raises some fundamental questions and issues. Please provide the WB response to the comments raised by the STAP reviewer and how the comments and questions have been responded to in the submitted project document. 
Response: STAP comments were addressed in the Brief and ES and response was included in the ES at WP entry. Additional elements were included in the response following some of GEF SEC’s comments. See below and in the Brief Annex 14.
PDF-B

20. The TORs for the PDF-B are comprehensive and will allow the project proponent to fully develop the FSP proposal. 

· Please make sure that the results of the PDF-B activities will be fully reflected in the document for WPI. 

Response: Partially Done. See new target date for PDF-B deliverables below. 

21. The anticipated timeframe for the PDF-B is, however, worrisome - usually, a PDF-B takes at least 6 months to conduct the assessments, studies, baseline data collection and participatory consultations in the field. 

· GEF Sec recommends strongly to extend the PDF-B period to at least 6-8 months and come for WPI in June 2006. 
Response: The baseline studies have been partially completed. Further data collection (household surveys, acquisition of LANDSAT, IKONOS, ASTER images for project sites will be obtained in May, 2006. Image classification and interpretation and derivation of a digital terrain model for each district will be done by June 2006.
22. For the CC SPA, the following requirements for WP entry are formulated:

1. Strengthen the scientific methodology of climate change vulnerability assessment and identification of adaptation measures;

2. Provide detailed information about the project's synergy with the NAPA process and demonstrate: 

· No duplication with NAPA activities, including project preparation and implementation; 

· consistency and support – no preempting interference, with the selection process of priorities under the NAPA; 

· Provide a clear justification for the amount of the adaptation component, which will be likely lower than $2.5M.
Response: See Annex D below for information on synergies with NAPA and proposed activities to be funded by the SPA funds. More information has also been added to the ICA and to the components’ description in both Brief and ES.
d)  Response to STAP expert review comments 
All comments have been addressed in the Project Document. Below is a summary of main comments and the Team’s response:

	Comment
	Response

	Threats and risks/causes for land degradation 

	No sufficient detail why this particular region is so vulnerable to severe flooding as well as what might be done to reduce such floods or at least to alleviate their impact, including the use of early warning systems.
	Uncoordinated water control in large upstream dams (Kabora Bassa, Lake Kariba) have a large influence on floods downstream; Measures to reduce floods and to improved adaptive capacity are water control at the basin level, establishment of effective early warning systems and disaster plans available at local level and the development of adaptive agricultural practices in less vulnerable areas (see Ax13). The dynamic landscape level land cover-land use change modeling (DHSVM) will provide predictive capacity for floods, droughts and likely impacts (scenarios) of land use and climate change.

	Clarification needed on what the unsustainable forest extraction practices are; what alternative sources of inexpensive fuel are available, if any; how fuel might be used more economically; what incentives could be provided to encourage families to plant and maintain trees for fuel and construction. 
	Main unsustainable forest extraction practices are illegal logging, charcoal and fuelwood extraction, and the setting of fire to facilitate animal hunting and honey gathering (Ax13). Firewood is main source of fuel; there is an open access regime for charcoal making and fuelwood collection, depleting the forest resources (Ax13). Project will provide education and awareness programs, favor fast growing fuelwood plantations, and promote energy saving techniques (stoves) and alternative energy sources (see ICA Comp 2). Through NRM fund (Comp 3) incentives are available to invest in fuel-efficient and fireless, forest product extraction techniques.   

	Clarification needed on the term ‘unsustainable agricultural practices’. 
	Slash and burn agricultural practices, in addition to shortening of fallow periods, lack of sufficient nutrient replenishment, lack of inputs, exposed soils, lack of erosion control in hilly areas,  nutrient demanding and extractive cash crops, non-optimal rotations as described in Ax13.  

	Detail is needed on the major causes of fire.
	Deforestation for agricultural purpose, clearing around homestead, for safety reasons (protection against snakes), honey gathering using smoke to drive away bees, and hunting are the main causes of forest fires. As firebreaks and natural barriers seldom exist, a single fire can extend over thousands of hectares destroying forest understorey and contribute to biodiversity loss (see Ax13).

	Project intervention 

	Consider the utility of preparing and using flood hazard maps to assist in developing a more strategic approach to land use planning. Some form of land use zoning seems essential to avoid inappropriate use of those sections of the flood plain most liable to inundation. 
	State of the art remote sensing and mapping techniques including digital elevation models derived from the Shuttle radar Topographic Mission (SRTM) data will be used to map existing natural resource endowments and detect changes over time. These data sets will be coupled with a landscape level hydrological model that integrates vegetation cover, soil, evapotranspiration to derive impact scenarios. Integrated into land use planning efforts under SPA activities will be undertaken; Flood hazard maps and drought prone areas will be mapped and strategies for adaptation established (see ICA section I.e.). It is also included in M&E system (see section C2 Brief).

	How effective are NAP’s strategic measures for drought mitigation likely to be at the district and local level? 
	A number of policies, laws and regulations were established by the government to reduce impacts of drought and promote sustainable development providing communities rights and opportunities to play an active role in the planning, programming and implementation of the activities. Currently, the implementation of strategic measures is the main issue. This project will pilot with community involvement to effectively implement drought mitigation activities at the local level. 

	A carefully integrated agroforestry program to complement existing plant cultivation and animal rearing would help to reduce pressure upon existing forests and woodlands. A long-term and systematic forestry program in the headwaters of all major rivers is essential in order to avert accelerated soil loss and the risk of flash floods.  
	Agroforestry will be one of the main pillars for SLM.  Many technologies are available, tested and widely disseminated in the larger eco-zone of Angonia Mozambique, Southern Malawi, Eastern Zambia. Technical assistance will be provided to local communities to integrate new technologies and adapt them directly in their fields to local conditions.  These include: improved fallows, fast-growing woodlots, exotic and indigenous fruit trees, nutrition home gardens, fodder banks, relay cropping, mixed cropping (see ICA, component 2) Land use planning at the district level will allow identifying critical locations for ecosystem service conservation such as protection of springs and headwaters to be integrated in agricultural and forestry programs (see ICA, component 1). 

	Selection of project focus

	Provide justification for selecting the five districts and the three provinces and consequent potential for replication. What are the geographical characteristics? 

Provide the reason for the selection of the Zambezi Valley as the project focus.
	Project zone was one of the most heavily damaged during the 20 year long war, has major agricultural and trade potentials and has been neglected by donors. Tete and Sofala are highly threatened for ecosystem service losses and by droughts and desertification (Section A1, Ax13). Other WB investments are complementary, and reinforce conditions for success such as the Roads and Bridges project, and the Beira railway project (see section A.2). Geographical characteristics are indicated in Annex 13. Project zone covers three distinct agro-ecological zones and three provinces, providing a high potential for scaling up within these zones and provinces.  



	Project participatory approach

	Indicate how demand driven approach will be implemented in practice.

Indicate how activities will be closely linked to the government's decentralization strategy, agricultural policies and other development programs in the project area.
	Entire component 1 is dedicated to the demand driven approach through mobilization of communities and capacity strengthening of community group organizations (see Ax4). Project does not create any additional structures but will work with district structure and services and strengthen their capacity, thus prepare and support districts to fulfill their roles within the decentralization process (see section A.2, B.3, Ax 4 and Attachment 1 to Ax 4)

	Awareness and education 

	Detail is needed on whether local farmers are familiar with the repercussions of fire, such as increased runoff, reduced infiltration, reduced soil moisture and increased loss of topsoil and soil nutrient.

Appropriate forms of environmental education must go hand in glove with measures to reduce poverty and ensure food security among the poorest communities in these regions.
	Although some awareness exits in regard to environmental problems, the issue for the local communities lies within how to address the problem, in addition to lack of opportunities and alternatives available. Also, awareness, seriousness of issues and alternatives may vary significantly at the local level and thus will be addressed with a site specific approach in the project. Awareness campaigns, education programs on environmental issues are one of the main activities under component 2. They will be complemented by the development of alternative SLM practices and technologies on-farm. For example, the collection of honey by traditional methods involves the use of fire/smoke to pacify bees and is a significant cause of wild fires in native woodlands. Improved apiculture methods will be introduced that not only eliminate the use of fire but also do not damage hive integrity and bee populations. Environmentally sound practices will be linked and integrated in agricultural production systems according to priority needs of communities (see ICA component 2).


d) Response to internal WB comments on SPA component – Per Ryden and Ian Noble
1. First on the SPA component. We suggest that a specific annex be added to the documentation that deals specifically with the CC issue. This annex would discuss the DSHVM model that Erick has brought into the picture.

Response: Done

2. …and also the model based on ocean temperatures that the peer reviewer Professor Williams mentioned in his comments to the project. The idea with the SPA component would then be to obtain scenarios of effects to climate change and of course how reliable the models are in terms of forecasting seasonal weather patterns. The ocean temperature model can, according to Professor Williams provide twelve months forecast and if that turns out to be correct, that would be a very significant advantage and help in dealing with CC. Ian has his doubts as to the reliability of that model and for that purpose it needs to be tested. 

Response: The dynamic land cover-hydrology-climate change models (DHSVM, VIC) do not rely on the ocean temperature component. In our opinion, the ocean temperature model has limited value for the Zambezi valley and the area bounded by the Mozambique channel. Instead we propose to use the state-of-the-art atmospheric model designed for use on regional grids. The model is routinely applied for real-time forecasts at the National Center for Atmospheric Research (NCAR) on grid sizes down to a few kilometers, especially for central US spring-time convection and Atlantic hurricanes. WRF does well at simulating the Asian and Australia monsoons, and could be extended to east Africa.  
3. The same goes in principle for the DSHVM model. The model testing would be against such issues as crop selection, fire regimes and stream flows. Can the models give us reliable information on future climate situation (variability) so that it would have an impact on cropping patterns, water management and fire management? How much of early warning can be provided through these models. 

Response: Based on testing and use of the proposed models in the USA, the Mekong Basin, and the Amazon, there is a good probability that the models will prove to be quite robust and effective at predicting impacts of land cover and climate change on hydrological responses at sub-basin and basin scales. The more local data that is gathered and input to the model the greater the expected precision and reliability of predictions.

4. Ian also mentioned the so called EPIC model that have been and is used here in the US and seems to be good. That one could also be tested against the situation in Mozambique.  The annex should include a short presentation on how these models work and what experiences are from other parts of the world where they have been tested. The EPIC model here in the US and the DSHVM model in Amazon and the Mekong basin. 

Response: The EPIC model is a crop model that is very sensitive to local climate (rainfall and soil moisture) conditions. Field tests will determine the utility of EPIC for guiding cropping strategies based on expected climate change predictions from DHSVM and VIC.

5. This modeling testing would have to include cooperation with the Meteorological authority in Mozambique which you have mentioned in the PAD but not really developed. How would they come into the CC/SPA equation of the project? That authority is not included in Annex 4 Attachment.

Response: All project activities will be carried out in collaboration with the National Meteorological Institute, the National Directorate for Water, the Zambezi valley Authority (GPZ) and the Eduardo Mondlane University.

6. I also understand from the comments from Professor Williams that all weather date for the past twenty years were lost during the war. Since long time series of weather data is important for all climate change adaptation purposes, a component of the project could assist in starting to build that data base again. I saw somewhere (I cannot recall in which document now) that there were proposals to set up weather stations in the concerned districts but don't recall how they would be financed.

Response: Project funds will be used to purchase simple weather stations (one per district) and rain gauges (one per primary and secondary school) in all project districts. Climate data repositories in the Provincial Directorate of Agriculture (Tete) will be digitized and made available for the project.

7. Another less complex component of the SPA is related to the "best bet" idea. This idea now seem to be primarily linked to OP 15 (page 102) but if it is really an applied research component to be undertaken in cooperation with the Eduardo Mondlane University and with CG institutions, could it then  become a component under SAP? The idea here is to test out new crops, new varieties of crops, new crop rotation systems, new tree species and the like and this should be done, not only as "normal" agricultural or forestry applied research but with the very specific aim of finding improved cropping patterns better adapted to what is expected to be different conditions as a result of CC. And although we need to test models as said above, we have enough information already to know that there is no time to loose in terms of starting this type of testing so if this component is planned along these lines I would say it would legitimately fit in under SPA funding.

Response: Done. More explicitly articulated in the project document.

8. A package of these components for SPA would, in our view provide a strong case for SPA funding and be in line with comments received from GEF Sec.

9. With regard to the SLM OP15 component…..the first reflection is that this project is really to assist Mozambique and the project area in particular to move from a slash and burn type of agricultural system to a settled agricultural system that is more integrated into the market economy. This is a very natural process of agricultural development that all developed countries have gone through and in Europe that change took place a very long time ago now. Participatory Land Use Planning has been around for some time now and is nothing new that in itself would qualify for GEF funding. The same goes for using the GIS technique. So saying that these two components provides the basis for asking for GEF OP15 funds is, for me not a strong case. What will be done with these two techniques would have been a necessary (or at least a desirable) part of the project also without GEF funds in my view.

Response: Done.
10. However, if it possible to link these techniques with land use planning in locations within the project area that are of particular interest because of their global significance in terms of biodiversity or international waters, then I think the case would become much stronger. Annex 13 in the PAD discusses the biodiversity situation in the project area but it does not conclude anything with regard to particular sites of specific significance although it says that "some areas have been designated as globally significant with respect to their biodiversity" (page 120). Are any of these areas in the project area? I don't recall the situation with regard to protected areas in that part of Mozambique but if it is possible to link the land use planning part of the project, financed with OP15 resources to such areas (conservation areas of special significance), I would suggest that be done. IUCN must know all about that unless you have the information already. There are also other areas that could be included in this category such as flood plains which will become of increasing importance as the flooding scenarios are likely to become more severe as a result of CC. 

Response: Done.
11. I would also say that the problem with forest fires can be directly linked to OP15 and global environmental benefits. This could be another strong component for OP15. The way forest fires are ravaging biodiversity and resulting in a different species composition over huge areas, including the areas of special significance (protected areas) is a global concern. Added to this is of course the carbon factor that you have highlighted.

Response: Done.
12. I would also include the part of land use planning that are at larger scale as you have referred to in Annex 9, page 99 , at the end of the second para. This would change the first point (a) at the bottom of page 98 so that GEF resources would be used for district and (higher level, river basis or part of it) planning but not include community level which I think belongs to the base line. 

There are two other components that I would include under OP 15 as mentioned on page 102 in the GEF Scenario text. It refers to medicinal plants and honey production/collection. Both of these activities have considerable potential economic value and both are NTFPs that could be "domesticated" for better profit and less intrusion in the natural environment. There are probably other such potential activities that could be included as a generic part of OP15.

Response: Done.
13. Just a question. Table 2 of annex 13 is good but it would be even more helpful if the column "Additional measures required" was followed by columns showing which of these measure belong to base line, OP15 and SPA respectively. You have all that information but this table would be a very good summary of the whole thing were that to be included.
Annex D: SPECIAL PRIORITY ON ADAPTATION (ACTIVITIES)
The activities proposed below under SPA funding are synergistic with the specific objectives and activities proposed under Mozambique’s DRAFT NAPA. The objectives of the NAPA are to:

1. Strengthen the country’s (climate) early warning system for extreme events; 

2. Strengthen the capacity of small holder farmers to manage the adverse effects of climate change;

3. Promote the use of renewable energy for water pumping and lighting in rural and periurban areas;

4. Promote reforestation;

5. Promote measures to collect and conserve rainwater;

6. Promote action to stop and prevent soil erosion; and

7. Promote the integration of climate change issues in the planning context of decentralized institutions and programs.

The Mozambique NAPA has proposed 4 major program activities to meet the above objectives in the short- to medium term. These include: (1) Improved collection of meteorological data and generation of weather forecasts (including extreme events) and communication of information to stakeholders, especially in vulnerable areas; (2) Improved capacity of farmers and livestock herders to collect and store water for enhanced mitigation of drought effects; (3) Mapping of land cover dynamics and erosion vulnerability in coastal regions; and (4) Improved characterization and use of hydrological resources for irrigation, water storage, and sustainable use of river margins.

The activities proposed under the SPA component of this project are aimed at reinforcing the national and long term goals of the NAPA objectives with respect to the following key issues:

1. Improve the national capacity to identify, characterize and manage hydrology at a basin scale (e.g. Zambezi);

2. Create and sustain a national capacity to model the interactive impacts of climate change and land cover land use change and assess the priority mitigation responses; and

3. Contribute to strengthening of a national data base of land cover and land use change dynamics, hydrology, and climate information to support the collaborative activities of national agencies (e.g. National Meteorological Agency, CENACARTA, National Directorate of Water, ARA Zambezi, GPZ) and policy makers.  

Specific SPA activities include:

1. Development of a “Dynamic (Landscape-Water Resource) Analysis Framework” for the Zambezi River basin: Predictions of Consequences of Climate Variability and Landuse/Landcover Change.
The objective here is to assess the vulnerability of specific sectors (agriculture, forestry, fisheries, water supply and quality) of the Zambezi basin to potential drought, flooding,    landslides, infrastructure, and re-forestation schemes, under both current and possible future conditions. With this information, the next objective is to evaluate the tradeoffs between sectors as a basis for future policy interventions and financial investments. As such, these objectives represent a very complex set of intersecting issues, typically beyond the scope of most traditional analysis frameworks. A template where decision-makers can consider rigorous scenarios of alternative futures could play an important role in making complex environmental and economic decisions.  This requires an accurate understanding of linkages between water resources and its controlling factors, and the ability to quantitatively forecast individual and combined impacts of demand.

 Contemporary geospatially-explicit, process-based hydrology models (including dams and irrigation schemes) provide a robust basis for analysis of changes in the water flow and landscape dynamics of river basins as a function of changes in land use and land cover and regional climatology. While they address the detailed movement of water across the landscape, such models are “more” than just hydrology models. The model can be seen as a multi-layered representation of characteristics and processes in a drainage basin that allows us to examine intersections of the data required for describing a basin’s topographic and landscape features and its climatology patterns. In considering large drainage basins, such as the Zambezi, it is important that processes are represented with sufficient resolution to be meaningful at local to regional scales, even in data-sparse regions. With contemporary capabilities in remote sensing, evolution of computers, and developing databases, this is now possible. Such models can be considered as interpolation schemes. 

Overall, the resulting modeling environment can be developed as a “Dynamic (Landscape-Water Resources) Analysis Framework”. Because of the fundamental processes and detailed information represented in a functional Dynamic Analysis Framework, a series of critical problems can be examined that may result from climate variability and land use/land cover change:

· What would be the impacts of changes in agriculture (including irrigation) and forestry practices on local and regional water balances? E.g., will re-forestation lead to an increase or to a decrease in stream flow?  

· If some indication of climate over a growing season was provided, could crop selection (and fire management) be improved?

· How would changes in streamflow affect fisheries (including through changes in water levels of nursery areas)?

· Can floods or droughts be predicated, or at least anticipated, one or two months into the future, as an early-warning system? These models compute not only stream discharge, but such intermediate products as soil moisture and evapotranspiration. If a model is maintained in an operational mode, the current conditions of soil moisture (the antecedent for floods or drought) can be monitored. If the hydrology modeled is then driven by forecasts from regional climate models (see below), then near-future potential conditions can be tracked, and warnings given.

· What would future climate bring? While predictions of specific future climates are uncertain, consequences of different scenarios can be evaluated.

· How would developments of infrastructure affect downstream flow, water quality, and fisheries resources?

· How would changes in landuse practices, with varying climate, affect water supply and water quality?

2. A Dynamic Analysis Framework based on the VIC/DHSVM Hydrology Models.

The geospatially-explicit, process based hydrology models referred to above compute the water and energy balance of a spatial unit of the landscape (a “pixel”), as a function of landscape structure (topography, soils) and  vegetation properties, and are driven (“forced”) by a surface climatology. As such, our Dynamic Analysis Framework can be thought of as the intersection of a physical template module (describing static properties of topography and soils), a land use/land cover module (describing not only what is present, but the biophysical attributes thereof), a surface climate module (providing the drivers for the land surface), and, finally, the hydrology models themselves. The following discussion focuses on VIC, with a brief summary of DHSVM (where the principles are very comparable). This discussion will make clear how water movement, climate, and the landscape all intersect. 

2.1. Geospatial/Process Based Hydrology Models

Here we describe two such models, VIC and, more briefly, DHSVM. The difference between them is based on the scale of the river basin represented. While it is not discussed below, biogeochemistry and sediment mobilization sub-models are being developed, which can address such issues as water quality and landslides.

The VIC (Variable Infiltration Capacity) model is a semi-distributed macro-scale hydrologic model, which represents explicitly the effects of vegetation, topography, and soils on the exchange of moisture and energy between the land and atmosphere. As compared with other so-called soil-vegetation-atmosphere transfer schemes (SVATS), VIC represents in more detail the generation of streamflow, and its sensitivities to the above factors. The VIC model has been applied to all river basins in the U.S. the entire country of China, the pan-Arctic region, the Mekong, and the entire Earth (at 1/2° spatial resolution. The VIC model can be operated in either one of two modes: in the energy balance mode, the surface energy budget is closed by iterating over an effective surface temperature, and in the water balance mode the effective surface temperature is simply approximated by the surface air temperature.

In the VIC model, the subsurface is characterized in the vertical direction by three soil layers. The top soil layer contributes to runoff via fast response mechanisms (“quickflow”), whereas the deepest soil layer produces base flow. Drainage between the soil layers is modeled as gravity driven. Controls of vegetation on evapo-transpiration are represented explicitly using a Penman-Monteith formulation. Baseflow is represented as a non-linear recession. Sub-grid variations in precipitation rate and temperature, due to variations in elevation, are represented by sub-dividing each grid cell into a number of elevation bands.  

Precipitation, maximum and minimum temperature, and wind speed are the primary meteorological variables that drive the model. Downward solar and longwave radiation, and dew point temperature, also used to force the model, are derived using algorithms that relate them to either the daily temperature, the temperature range, or both. Daily precipitation inputs are distributed uniformly in time throughout the day.   

The model used to simulate the routing of streamflow along the stream network uses a triangular unit hydrograph and linearized St. Venant’s equations to route the streamflow from each individual grid cell separately to the basin outlet through the channel network. The routing model does not account for channel losses, extractions, diversions, or reservoir operations. We have developed Water Management/Reservoir and Irrigation Consumption Sub-Models account for changes in the hydrological output due to reservoir operation and irrigation losses, respectively.  

Some of the soil parameters in VIC generally cannot be estimated directly, and must be adjusted by calibration, typically the depth of each soil layer, the maximum velocity of baseflow, the fraction of baseflow where nonlinear baseflow begins, and the parameter of the variable infiltration curve. Calibration and validation are typically done with different periods of flow observations (and are, of course, dependent on data available).

The DHSVM (Distributed Hydrology Soil Vegetation Model) is intended for small to moderate drainage areas (typically less than about 10,000 km2), over which digital topographic data allows explicit representation of surface and subsurface flows. DHSVM is utilized for stream flow forecasting and for addressing hydrologic effects of land management or of climate change. The model has been applied on several basins in the USA and in British Columbia, and to the Mae Chaem basin, of northwestern Thailand.The model simulates soil moisture, snow cover, runoff, and evapotranspiration on a sub-daily time scale. It accounts for topographic and vegetation effects on a pixel-by-pixel basis, with a typical resolution of 30 to 150 m. Snow accumulation and snow melt, where needed, are calculated by a two-layer energy-balance model. Evapotranspiration follows the Penman-Monteith equation. The multi-layer soil column in each pixel is a series of soil moisture reservoirs, and saturated sub-surface flow exists only in the deepest soil layer. Runoff generation is represented by saturation excess and infiltration excess mechanisms. Stream water balance is derived using Linear-reservoir routing. 

To operate, both models require their respective physical template, landuse/landcover, and surface climate modules. These are briefly outlined in the next sections, with an emphasis on VIC (given the overall size of the Zambezi).

2.2. River basin Template

The first step in the construction of a river basin model is to derive a (digital) river network and so-called flow accumulation grid. Runoff simulated by VIC is routed from each model grid cell to one of its eight neighboring cells, according to the local “flow direction.” The VIC routing network has typically been derived from high resolution USGS GTOPO30; 30 arc second data, aggregated to the model grid resolution of 1/12 degree latitude and longitude (roughly, 10 x 10 km, in the tropics). The recent availability of SRTM data (90-m) will generally provide enhanced products (though not automatic solutions, especially in flat, forested regions). 

The soil parameters required by the VIC model for each soil layer are the saturated hydraulic conductivity, porosity, field capacity, wilting point, and parameter n in the Brooks-Corey equation for unsaturated conductivity, for 1 to 3 soil depths. The soil parameters can be measured directly (rare), or use assigned attributes, typically based on soil texture, which can be derived in turn from existing global soil maps.

2.3. Vegetation Attributes

A critical intersection between land use planning and the hydrologic cycle is represented by land cover. Land cover itself is typically derived from multiple sources, typically involving local surveys and satellites. At broad scales, land cover products from MODIS can provide a broad overview. Closer examination frequently reveals discrepancies. Data from higher-resolution satellites, such as LANDSAT, are often used, producing composite products (here illustrated fro the Mekong). The overall development of a highly-resolved satellite-based land cover analysis for this project is covered elsewhere in this report.

Hydrology itself is sensitive not to the “name” of a land use type per se, but rather to a set of biophysical attributes, which each class possesses. VIC utilizes the following. The leaf area index (LAI), a non-dimensional variable, represents the average (projected) leaf surface area covering each unit ground area. The LAI is one of the vegetation parameters to which VI C is most sensitive. It controls not only precipitation (solid and liquid) interception, but also canopy resistance to transpiration, and the attenuation of solar radiation through the vegetation cover. For modeling purposes, LAI can derived from lookup tables (where each vegetation type is assigned a seasonal LAI, based on literature values). More recently, it has become possible to use the standard 8-day, 1 km MODIS satellite LAI product (with caveats for cloud covers). Similarly, albedo has large impact on VIC’s computed evaporation from the canopy, and plant transpiration.  

A series of parameters are inferred for each vegetation class, typically from literature values. Vegetation height is used by VIC as the basis for determining roughness length (the height above the ground where wind speed is reduced to zero due to surface resistance)  and displacement height (height above the ground were wind speed is not significantly affected by surface roughness)  both of which are important parameters in its evapotranspiration formulation.  The minimum stomatal resistance is defined as that occurring with full sunlight and at saturation leaf water potential.  The minimum incoming shortwave radiation at which there will be transpiration is required. Wind data (from the surface climatology) are used to produce logarithmic wind profiles through a vegetation stand. Maximum rooting depth affects the ability of the vegetation to extract moisture from the three soil layers, and hence affects evapotranspiration, and the partitioning of precipitation into runoff and evapotranspiration.   

2.4. Surface Climatology

A critical element in the development of a river basin model is, of course, the surface climatology. The meteorological data used to drive VIC are daily precipitation, maximum and minimum temperature, and mean wind speed (other forcing data; e.g., downward solar and longwave radiation, humidity, can be derived). 

Ideally, local surface observations would be sufficient to drive a model. But these are rarely available in adequate quantity. So-called reanalysis products, such as from the  NOAA Climate Prediction Center Summary of the Day data archived at the National Center for Atmospheric Research (NCAR) can be used. Hence one of the major gaps in our ability to understand regional-scale land-surface processes is that climatological distributions of rainfall, temperature, and solar radiation are insufficiently resolved in conventional reanalysis products, particularly in regions of intense topography and fragmented landscapes.

An emerging area is the use of regional scale, or mesoscale, climate models. For example, the regional scale Weather Research and Forecasting (WRF) model is a state-of-the-art atmospheric model designed for use on regional grids. The model is routinely applied for real-time forecasts at the National Center for Atmospheric Research (NCAR) on grid sizes down to a few kilometers, especially for central US spring-time convection and Atlantic hurricanes. As illustrated here, WRF does well at simulating the Asian and Australia monsoons, and could be extended to east Africa.  

An interesting intermediate between local observations and full-up regional models is the use of proxies, such as ocean indicators of sea-surface temperatures, with such indices as SST, ENSO, etc. As these events progress, a surface climatology could be constructed that track the impacts.

Process Crop Models: Erosion Productivity Impact Calculator (EPIC)

Description 

EPIC is a generalized crop model that simulates daily crop growth on a hectare scale. Like most process plant growth models, it predicts plant biomass by simulating carbon fixation by photosynthesis, maintenance respiration, and growth respiration. Several different crops may be grown in rotation within one model execution. It uses the concept of light-use efficiency as a function of photosynthetically available radiation (PAR) to predict biomass. EPIC has been modified to simulate the direct effects of atmospheric carbon dioxide on plant growth and water use. Crop management is explicitly incorporated into the model.

Appropriate Use 

This approach is useful for evaluating a limited number of agronomic adaptations to climate change, such as changes in planting dates, modifying rotations (i.e., switching cultivars and crop species), changing irrigation practices, and changing tillage operations. The parameter files are extremely sensitive to local conditions and EPIC can give grossly misleading results when relying on default settings as it is being tailored to different  locations and cropping systems.

Scope All locations; agricultural; site-specific.

Key Output Response of crop yields, yield components, and irrigation requirements to climate change adaptations.

Key Input Quantitative data on climate, soils, and crop management.

Ease of Use Data intensive and difficult to use without sufficient qualifications. A person trained in general crop systems science with moderate programming skills should be able to use EPIC reliably with 3-4 days of intensive training.

Training Required Requires technical modeling skills and a basic knowledge of agronomic principles.

Computer Requirements

IBM-compatible PC, Macintosh, or UNIX-based Sun Workstation.

Documentation Williams, J.R., C.A. Jones, and P.T. Dyke. 1990. The EPIC model documentation. USDA-ARS Technical Bulletin No. 1768. U.S. Department of Agriculture, Washington, DC. pp. 3-92.

Applications RAC analysis, drought assessment, soil loss tolerance tool, Australian sugarcane model (AUSCANE), pine tree growth simulator, global climate change analysis, farm level planning, drought impacts on residue cover, and nutrient and pesticide movement estimates for alternative farming systems for water quality analysis.
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� Total amount includes recipient contribution in addition to IDA and GEF funds.  


� 	Provincial level activities will be reviewed once agreement has been reached with respect to the flow of funds to the districts


� 	The Inter-Ministerial Steering Committee currently includes senior officials from MPD, Finance, Agriculture, Public Works and Housing and State Administration.


� 	Including the traditional local leaders.


� 	If at least 2 LUPs are not approved by year 3, it could indicate that the process has failed to achieve consensus and ownership by key stakeholders. This could necessitate a revision in the project strategy and/or an adjustment/repetition of capacity building and awareness raising efforts in the relevant districts. 


� 	Seed, fertilizer, agricultural chemicals & spare parts.


� 	Which can potentially include increase in biomass production (t/ha/year), reduction in burnt surface, water availability, etc. 


� 	For those projects which prove to generate environmental benefits, sustainability of benefits will be assessed and technical guidance will be provided accordingly.


� Project Coordinator, District Project Facilitators, Technical Assistance Group staff, finance/procurement officers…
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