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PART B – FULL APPLICATION FORM

I. general information 
	Reference of the Call for Proposals 
	EuropeAid/128500/C/ACT/Multi



	Title of the Call for Proposals
	Food Security Thematic Programme (FSTP)

Component 1 – Research and Technology

	Name of the applicant:
	National Agricultural Research Institute (NARI) of Papua New Guinea

	EuropeAid ID number

	PG-2009-ENG-1809852755


II. THE action
1. 1DESCRIPTION

1.1. Objectives 
Assessors will refer to information already provided under Part A (Concept Note), therefore do not include any information here as it will not be taken into account.
1.2. Relevance of the Action 
Assessors will refer to information already provided under Part A (Concept Note), therefore do not include any information here as it will not be taken into account.
1.3. Description of the Action and its effectiveness (max 14 pages)
1.3.1 Expected results

1. The Action will produce six expected results which together are designed to achieve the Specific Objective and in so doing contribute to the Overall Objective. The results are listed and discussed below in regard to their potential for mitigating the various risk situations facing target groups and final beneficiaries and/or improving the technical and management capacities of target groups, partners & associates. While results 3 to 5 provide potentially ‘stand-alone’ technology options to help smallholder communities mitigate the impacts of climate change on their food production systems, they may be linked together to provide even more effective risk management strategies. Improved water management will have beneficial spin offs for both crop and livestock production under moisture stress conditions, which in turn may allow better use of water resources in situations of abundant supply – e.g. fish farming. The Action will explore opportunities for combining these technology options to result in synergies between the different components and produce more effective strategies for coping with climate change impacts, and farmers in target communities will be encouraged to explore such potential combinations.
1. Action resourced & managed effectively to deliver outputs (results) in a timely, transparent and efficient manner: For the Action to achieve its objective of improving the food production capacity of smallholder communities in PNG, SI and Vu in areas where agricultural productivity is being threatened by precipitation deficits and/or excesses and soil salinity problems (and specifically in 11 target group communities scattered across the three nations), it must be managed in an efficient, cost-effective and accountable manner. Formation of an Action Coordination Committee (CC), supported by Action offices in each local partner organization, is a necessary first step. This committee will oversee the Action planning, activities, monitoring and budget. Partner staff members of the committee (particularly those from MAL in SI and DARD in Vu) will gain valuable experience in managing a major donor funded international project, thus enhancing their organizations’ capacities in this important area. Their understanding of policies and procedures will also be enhanced through involvement at this higher management level.
At the commencement of the Action, Inception Workshops will be held in each country involving representatives from the applicant institution, plus relevant partner and associate institutions and farmer spokespersons. These workshops will provide further background and baseline information to under-pin the Action, aid with the identification of target communities and their specific needs, help to identify appropriate staff from partner and associate organizations for the different Action activities, and facilitate fine-tuning and scheduling of the said activities. An Action Monitoring and Evaluation (M&E) Plan will be established during this workshop and will be reviewed at subsequent annual review meetings by the CC each year. Mid-way through the Action, mid-term review workshops will be held in each country to assess progress. The Action will terminate with Completion workshops in each country where progress will be evaluated and recommendations given for follow-up actions and policies. 

M&E processes and impact assessment are embedded as essential activities in the Action work plan. An online Action management system will be established at an Action web site and used to assist in monitoring and reporting on the Action. This on-line system allows transparency and facilitates partnerships, networking and collaborative action. Our partners and associates may choose to use the system to monitor and manage subsequent actions and this is feasible as it is based on an apache web server, MySQL and php system - all open source technologies. A key benefit of the system is the transparency it brings to project management and the reality that without such an internet-based system, partners and associates operating in isolation would be unable to act effectively in this partnership role. Training partner & associate staff in the use of this on-line management system will enhance their technical and management capabilities and strengthen the management capacities of their respective institutions.

2. Suitable target smallholder communities in PNG, SI & Vu identified, needs-assessed, and participating in the research and development process: This result has three components: 
(1) Target communities identified: An important step towards improving food security for smallholders whose farming systems are known to be under threat from climate change, is to identify accessible, representative (i.e. of broader communities suffering similar threats) and cooperative target communities, for whom mitigation strategies can be developed and then tested and demonstrated at pilot locations in situ. 

(2) Community baseline status & needs assessed: Surveys will be used to provide baseline information on the food security status, management of native agro-biodiversity, especially primary forests, and soil & water resources, degree of HIV/AIDS awareness, disability profile of community members (e.g. numbers of people with hearing and sight disabilities), and their communication needs to obtain up to date situation and needs analyses regarding specific climate change risk scenarios. Issues related to the rights of indigenous people, their culture and tradition will be explored for analysis to inform design details of the Action. Sites for piloting mitigation strategies will be identified through consultative processes.
(3) Communities participating and expressing preferences for types of intervention in the R&D process: Discussions with community members during the initial surveys, subsequent stakeholder workshops, and on-going dialogue during the pilot testing phases will ensure that community opinions, ideas and suggestions are taken full account of when developing mitigation strategies.   
These three components, if delivered, should raise the profile of both target and beneficiary communities, highlight their needs and plights to policy makers and international aid agencies, and empower them to be ‘partners’ with researchers in finding acceptable solutions to their problems. It is anticipated that situation reports for target groups will be published by NARI, MAL and DARD to inform policy makers and other stakeholders of relevant intervention needs, and also submitted to local or international agricultural journals for publication to contribute to global public goods.
3. Innovative water management & conservation strategies/systems to support agriculture under precipitation excess or deficit conditions, identified/developed, piloted and available to smallholder communities in PNG, SI and Vu: Climate change coupled with increased population densities in PNG, SI and Vu means that better use needs to be made of finite water resources (even in these humid tropical countries) if farm productivity is to satisfy community needs. This Action result is concerned with making available to smallholders in climate stress situations in PNG, SI and Vu, innovative approaches to water management & conservation, acceptable to communities, and capable of supporting agriculture under precipitation excess or deficit conditions. 

Numerous technologies for water harvesting and water management are available, but what is generally lacking is an appropriate system design with integrated solutions for water management capable of solving specific problems and of satisfying the competitive requirements of farmers and other stakeholders. The Action therefore aims to link knowledge of water management options at whole catchment scale with those at farm level in the different target communities and through appropriate investigation and analysis develop effective water management systems acceptable to all community members or stakeholders. SWOT analyses will be performed to assess the benefits and risks to communities of investing in water management innovations, and a participatory approach will be adopted to ensure the sustainability of outcomes. Soil moisture conservation measures (including contour bunds etc) will also be field tested and evaluated. 
An important output of the Action will be the establishment of pilot demonstration sites in target communities (where rainfall excesses or deficits are problems), which will demonstrate integrated water resource management systems aimed at improving water-use-efficiency and agricultural productivity. The Action will focus on identifying and implementing a range of small-scale agricultural water management interventions (including those to cope with excessive precipitation – e.g. raised bed cultivation, diversion channels to divert water flow from vulnerable areas to safe sites, brushwood retaining structures on the rills and vulnerable slopes, spurs and embankments on the vulnerable segments of river/stream sides), and providing reliable and equitable access to water for multiple livelihood purposes based on participatory research and analysis. Important outputs include: assessment of local socio-economic and biophysical requirements and changes; development of participatory monitoring and evaluation tools to assist local communities to understand options and their consequences; and evidence of community support provided to investors and decision makers (with responsibility for institutional change, financing, and incentives) so that uptake is promoted across the stress vulnerable regions. The Action will provide valuable lessons for development efforts elsewhere in the humid tropics where climate change is being felt.
Delivery of the above Action result should provide smallholders with an opportunity to maintain a reasonable (albeit perhaps suboptimal) level of food production under extremes of precipitation, i.e. drought or flood conditions, which previously would have totally curtailed agricultural output, whilst significantly improving production under less extreme conditions. Target communities will also gain technical skills in construction, maintenance and operation of water management systems which they can share with fellow smallholders in the broader beneficiary communities. By working alongside experts from BOKU (Partner 1), local partners will also gain expertise and skill in water management technologies which they too can pass on to vulnerable communities. It is anticipated that technical reports on water management systems for the different target communities will be prepared and distributed to stakeholders and at least one scientific report will be prepared for publication in an international scientific journal. 
4. Crops and crop varieties suitable for cultivation under moisture stress, excess precipitation, or saline soil conditions, identified, piloted and available to smallholder communities in PNG, SI & Vu: Crop improvement programmes by identifying and utilizing suitable exotic and indigenous germplasm can help to overcome climate change imposed constraints on food production and help smallholders to mitigate climate change associated risks to their livelihoods. The Action aims to deliver, as a key result, varieties (existing and newly bred) of sweet potato (the main staple crop in PNG, SI and Vu) plus other high value food and cash crop species (e.g. taro, rice etc) suitable for cultivation under moisture stress, excess precipitation and saline soil conditions, and mechanisms whereby quality planting material can be made available to smallholders. 

Stress tolerant varieties of sweet potato will be identified by screening suitable genotypes from available and introduced germplasm using conventional and biotechnological approaches including selection under in vitro conditions. Selected material will then be further tested under simulated field conditions before being field evaluated by producers and assessed for quality by consumers in target communities. A project funded by the Global Crop Diversity Trust is due to commence in PNG whereby local germplasm collections of sweet potato will be screened and evaluated for tolerance to drought and soil salinity conditions. The present Action will benefit from, and make use of, selected local varieties of sweet potato, but will go a step further and introduce exotic varieties of sweet potato into the selection pool thereby improving the likelihood of finding high quality and high yielding stress tolerant varieties. It will also seek to screen and select varieties for excess moisture tolerance - a characteristic identified as being highly important by all local stakeholders. Varieties selected both in this Action and in other projects, will be evaluated and piloted in the different target smallholder communities in PNG, SI and Vu. 
Stakeholders in PNG, SI and Vu recognize that as well as developing stress tolerant varieties of staples such as sweet potato, crop diversification is also needed if food production is to be maintained and improved under present climate change conditions. During baseline surveys and workshops, efforts will be made to identify (via consultation with smallholders and other stakeholders) other indigenous and/or emerging food and cash crops that could thrive under climate change-induced stresses. For example, yams, rice, corn, cassava, soybean, peanut, pumpkin, French bean, galip nut, hardy vegetables, swamp taro, taro, kang kong (Ipomea aquatica) and banana may be considered. The Action will seek to identify and collect suitable germplasm, from international and regional collections (including a NARI collection of crops suited to atoll conditions), and evaluate performance under excess precipitation, moisture deficit and soil salinity conditions.      

Finally, the Action will identify mechanisms for continuous provision of quality planting material of promising varieties to target communities (and ultimately final beneficiaries) in stress vulnerable regions. It will also bring out policy recommendations for the establishment and maintenance of such mechanisms for ensuring continuous and reliable supplies of planting materials. The Action will serve to diversify varietal portfolios and make stress tolerant crop varieties available for adoption by smallholder communities. It will also broaden the genetic base of sweet potato (in particular) within the region, which is reported to be narrow in spite of the availability of large numbers of collections. This will not only help partner countries adapt to climate change, but will also provide a pool of germplasm with genetic characteristics to help counter other unforeseen biotic and abiotic stresses. 
The Action by facilitating networking between scientists, extension providers and smallholders in participatory plant breeding will strengthen the R&D process making outcomes more relevant for producers and consumers. Basic research on screening of germplasm and performance evaluation under simulated stress environments will generate scientific data improving our scientific understanding of stress tolerance mechanisms in sweet potato, facilitating on-going research and development, and delivering quality publications in scientific journals to better inform stakeholders. 
By working alongside crop experts from NARI and VARTC, other partner staff will gain skills in selection, screening and subsequent evaluation of germplasm resources thereby building capacity in this area.
5. Livestock and fish production diversification options resilient to excess precipitation, moisture stress or saline soil conditions, and reliant on cost-effective locally produced feed/forages identified, piloted and available to smallholder communities in PNG, SI and Vu: This result is concerned with providing smallholders with options for diversifying their livestock farming systems to make them more resilient to climate change induced stresses through more targeted and innovative use of livestock and livestock feed resources in culturally compatible ways. 

The majority of smallholder farmers in PNG, SI and Vu are mixed crop-livestock producers. As well as providing food, livestock farming and fisheries enable the accumulation of productive assets (wealth), provide informal insurance against income shocks, allow the conversion of low quality feeds to desirable products, and diversify the livelihood portfolios of smallholder farmers. Such attributes are important and pertinent in the present climate change scenario in which food production is being threatened by excessive precipitation, drought and soil salinity problems. Smallholder farmers are inherently aware that farm diversification can mitigate risks to livelihoods, but their efforts are hampered by limited capital assets, lack of knowledge and skills in raising livestock and poor access to research information. The proposed Action by identifying specific need-based and preferred livestock/fish production interventions, plus improved use of local feed resources, should enable smallholders to produce more food, stabilize income flows, and make their farms more resilient to climate change impacts. The Action will also explore and assess practical and efficient ways of sourcing and distributing foundation breeding stock to help build livestock assets of participating farmers. Where such services are either lacking or weak, existing functional systems will be emulated to establish and demonstrate their value and effectiveness to the communities.
Under excess soil moisture conditions, selected duck, chicken and fish types can thrive well and be economically productive. More importantly they can be integrated with crop and other livestock operations without excessively increasing competition for land, labour and feed resources. For instance, ducks, chicken and fish can be maintained together in integrated duck and fish farm units in which poultry manure serves to fertilize fish ponds and ponds support animal and plant foods for ducks and chicken. Effluent water can further be used to irrigate gardens, allowing farmers to be more productive by cyclically utilizing resources. Where needed, native pigs can also adapt well to very wet conditions. Goats, chicken and native pigs, owing to their diverse and scavenging feeding habits, are suitable livestock to promote in areas prone to recurrent drought conditions. They produce meat, milk and egg for home consumption and sales in suitably small quantities. Drought tolerant fodder crops and browse species can be imported, tested and demonstrated to provide critical feed supplements for these animals. Farming communities affected by worsening soil and water salinity, in estuarine and coastal areas can be supported through appropriate aquaculture technologies; for instance tilapia, shrimp and mud crabs can be profitably raised in saline water bodies. Salt tolerant seaweeds can be demonstrated as reliable sources of animal feed and as such can also be sold to raise income in affected areas. Similarly, suitable salt tolerant fodder crops, pasture species and forage trees can be utilised for animal feeds to give appropriate management of salt affected soils.

To directly address the rising cost of formulated animal feeds for broiler and pig production and enhance participation of smallholders in livestock markets, local feed sources (e.g. sweet potato, cassava) will be evaluated as energy sources, and adapted as ingredients to formulated rations – a model already tested and piloted in PNG – for commercialization. Commercial feed mills and poultry breeding companies in the region can provide key inputs – i.e. concentrate mix and chicks.
By working alongside livestock husbandry experts from NARI and DARD, partner staff in PNG, SI and Vu will gain skills in these important areas creating capacity and giving the Action sustainability. Lessons learnt will be documented for broader public use.
6. Linkages and information/knowledge sharing mechanisms established and/or strengthened between researchers, extension providers and smallholders, providing suitable conditions for smallholder participation/input in the research process and for dissemination/outscaling of new research-based technologies to smallholders in PNG, SI and Vu: This result is concerned with facilitating information and knowledge sharing between researchers, extension providers and smallholders to give all stakeholders a role in the research and development process and to improve the potential for technology dissemination to the wider beneficiary communities. Such linkages and 2 way flows of information and ideas are vital to ensure adoption of technologies and strategies and to make the research process relevant and applicable to the actual needs of the beneficiary communities. Researchers and extension providers will benefit appreciably by having annual regional discussion and review forums and also continuous contact and dialogue in web-based networks or blogs. Smallholders will also benefit considerably by being offered research solutions which they have helped to identify and which are relevant and practical in their needs situations.
1.3.2 Activities, justification and implementation roles
The Action activities (or work packages) are listed below and numbered hierarchically to correspond to specific results. Details and justification for each work package are given together with information on the roles of applicant, partners and subcontractors in their implementation.

1.1 Action coordination, planning and review: The NARI Action Coordinator (50%) will oversee the day to day implementation of the Action, and the local Action Sub-coordinators in SI (MAL) and Vu (DARD), will oversee Action activities in their respective countries. Effective Action management, planning and reviewing will be conducted by an Action Coordination Committee (CC). The CC will have 11 members: the NARI Deputy Director General (Chair person), the NARI Action Coordinator (and overseer of the livestock component), a NARI M&E resource person, a Post Doctoral scientist from BOKU and a Senior NARI scientist, overseeing the Water Management component, a Senior NARI Crop Breeder overseeing the crop breeding/screening component, a Senior NARI Agricultural Economist overseeing socio-economic assessments, the MAL local Action coordinator (or delegate) and a scientist to oversee piloting work in SI, and the DARD local Action coordinator (or delegate) and a scientist to oversee piloting work in Vu. It will be responsible for overall management of the Action, and its activities and resources, and in addition, will set Action policies in relation to gender issues, conflict management and HIV/AIDS awareness. The SC will meet twice in the first year, once at the start of the year and once towards the end of the year. Thereafter it will meet annually towards the end of each year to review progress and budgets and prepare detailed Action plans for the coming year. The CC will of course keep in regular contact by e-mail and internet. The CC will develop an Action communication and visibility plan. This plan will highlight external communication activities that need to take place at key stages during the Action. In particular it will seek for ways of highlighting to beneficiaries, the EU’s sponsorship role.

For logistical reasons, all meetings of the CC will be held in Lae, PNG, the first being held just before an Inception Meeting in Year 1. These meetings will be organized by the NARI Action coordinator.
Monitoring and Evaluation (M&E) is embedded within this Action. The Action M&E plan, developed at the Inception workshop, will be used to evaluate Action progress on an annual basis. Coordination Committee meetings towards the end of each year will be used to review progress, budgetary matters, and prepare detailed work plans for each year. They will also be used to progress action on the Communication and Visibility Plan. The CC will agree the contents of the reports (including budget & M&E outcomes) before they are forwarded to the donor by the Action Coordinator.
An experienced economist (BOKU) will undertake an economic analysis of the different technology options being piloted. He will assess agro-economics patterns within target and ultimate beneficiary areas and will provide market analyses and related economic evaluations.

1.2 Action offices established, staffed, equipped and managed for 5 years: Action offices will be located in NARI, MAL and DARD Headquarters. The main office in NARI will be staffed by an Accountant (33% time) and a support Admin person (50% time). Each of the offices will be equipped with the following equipment to facilitate the smooth running of the Action and to ensure that the results are sustained beyond the life of the proposed Action.
	· Desktop computer with matching UPS
	· Black and white laser printer

	· Data back up (250GB, external USB) 
	· Office table/Workstation/Swivel Chair

	· Anti-virus software and firewall protection
	· Filing cabinet


For workshop and outreach purposes, and to ensure that partners have the necessary resources to sustain the initiative into the future, local partner organizations (NARI, MAL and DARD) will be equipped with the following equipment:

	· White Board – for training events
	· Laptop computer to link to projecto

	· Multimedia Projector & Screen
	· Digital Camera to record events


Partner 1, BOKU, will also be provided with a laptop computer, software and printer for staff members to use while on Action duties. The above resources will play a significant part in ensuring that the Action, in terms of Action management and information dissemination and feedback, is effective and beneficial to partners, associates and smallholders, and therefore ultimately to the wider research communities in each country. All of the above resources will be sourced by the Applicant and supplied to partners. To facilitate an on-line Action management system, and encourage future partner networking, Action offices in MAL & DARD will be provided broad band internet access.
1.3 Action Inception, Mid-term & Completion Workshops: The Action commences with 3-day Inception workshops in each country. Delegates at each meeting will include 5 from NARI (Action Coordinator, M&E resource person and 3 Senior Scientists) two from BOKU and the Action Sub-coordinators from SI (MAL) and Vu (DARD). In addition in PNG there will be delegates from PNG Weather Service (1-2), 4 from the Department of Agriculture and Livestock (DAL), 2 from World Vision [CONFIRM], and 6 farmer spokespersons. In SI there will additionally be 5 delegates from MAL (5 experienced staff from relevant departments), 2 from Kastom Gaden, 2 from World Vision, 1 from SI Ministry of Natural Resources, 1 from the SI Meteorological Service, and 6 farmer spokespersons. In Vu there will additionally be 5 delegates from DARD (5 experienced staff from relevant departments), 2 from VARTC, 2 from World Vision, 1 from the Vanuatu Meteorological Office (VMO), 1 from the Vanuatu Department of Geology Mining and Water Resources, and 6-farmer group spokespersons. 
Workshop discussions will be carefully facilitated to ensure equality and full involvement. Cross cutting issues will feature strongly and policies will be agreed on Gender equality and on HIV/AIDS awareness and control measures. 
Workshop sessions will be used to apprise delegates of the proposed Action, canvas opinion from the various stakeholders, including farmer spokespersons on the various activities and concerning suitable target community groups for baseline surveys and subsequent piloting activities. Staff from partners and associates to be involved in specific activities will be identified. The first year Action plan will be agreed and fine-tuned to take account of any unforeseen logistical considerations etc, and the overall Action plan for the full 60 months also agreed in principle.

M&E plans will be developed for the Action and organizations will commit to obtaining the necessary baseline data. This data will be compiled following the workshops and placed in an online project management system database. Partner and Associate institutions will be appraised of the Action’s on-line management system, and how to monitor Action activities and add inputs to the system.
Mid-term review workshops (3-day) will be conducted in each country, again involving all relevant stakeholders. The Action will terminate with 3-day Completion workshops in each country. As well as the delegates who attended the Inception Workshop, policy makers and government representatives from PNG, SI and Vu will also be invited. The Workshops will give overview reports on all activities, provide evaluations of how successful result delivery has been, decide how Action results may be outscaled to the wider communities, and advise policy makers and government on follow up actions.
2.1 Information gathering exercises to identify suitable target community groups in areas of PNG, SI and Vu at risk from drought, excess rainfall or sea water inundation: The choice of suitable target smallholder communities is critical for the success of the Action. This, the Action will address by undertaking initial thorough information gathering & evaluation exercises in each country using geo-referenced climate, land use/geology/soil, population and disaster statistics combined with local knowledge of communities from partners, associates (e.g. Meteorological offices and Water Resource Departments) and other stakeholders. Initially a number of potential target groups will be selected based on the following criteria: 

1. Degree of vulnerability to climate induced stresses (drought, excess rainfall & soil salinity) as indicated by rainfall data, land use intensity, previous surveys and local knowledge; 

2. Potential for intervention – i.e. the food security problems faced must be possible to address.

3. Accessible for staff and equipment – i.e. reasonable roads and/or boat transport facilities; 

4. High level of interest shown by communities as communicated by extension providers.

5. Moderate to high population density >60 people/km2 – (high food security risks)

Thereafter, additional selection criteria will be applied to allow for the known importance of particular regions such as the PNG highlands (most populated region), importance of alternative sources of livelihoods and finite staff & resource availability, to give a total of 11 target communities: 2 in the PNG highlands, one in a drought prone area, and one in an area prone to excess rainfall; 3 in the PNG lowlands in areas prone to drought, excess rainfall and sea water inundations, respectively; and 3 each in lowland areas of SI & Vu in areas prone to drought, excess rainfall and sea water inundations, respectively. Some exploratory visits may be necessary to assist with identification.
This activity/work package will be conducted by scientists from NARI assisted by a NARI GIS expert, a scientist from BOKU University, 6 experienced extension staff, 3 from MAL and 3 from DARD, with advice and input from a number of relevant Associate organizations in each country. 
2.2 Baseline surveys in target communities to collect primary information on food security, HIV/AIDS awareness etc, and Farmer participatory workshops to assess needs of target communities, agree potential solution options & to help identify pilot sites: Baseline information as regards food security status, climate change risk scenarios, management of agro-biodiversity, especially primary forests, and soil & water resources, disability profile of community members, community awareness of HIV/AIDS  and community needs for effective information communication will be collected from target communities, and their perspectives and preferences for types of intervention canvassed. Survey questionnaires will be designed with input from NARI, MAL and DARD, and advice from relevant humanitarian organizations with offices in PNG, including World Health Organization (WHO), International Red Cross (IRC) and United Nations Office for Coordination of Humanitarian Affairs (UNOCHA). The surveys will be conducted in each country by experienced staff from the relevant partner institutes assisted where possible by staff from local associate organizations. For gender equality purposes, efforts will be made to ensure that about 50% of survey staff members are women. In target communities where soil salinity is suspected as being a problem, soil conductivity measurements will be made to assess the degree and spread of the problem.
An integral part of the survey activities will be preparatory gap analysis on community awareness of HIV/AIDS and emerging local environmental issues (e.g. deforestation). Special communication needs of disabled members of target communities will be quantified by having local experts in the survey team. Staff leading the surveys will receive specific training on these issues (from agencies e.g. WHO) and on ways of presenting to communities. One staff member from Kastom Gaden in SI and 3 from World Vision in PNG (2) and Vu (1), who are knowledgeable about community needs, will be invited to participate in the surveys and sub-granting will be used to pay for their time (approx. 3 weeks per staff member).
Following the initial survey activities, workshops will be organized at venues within each target community to report back survey results, further explore specific needs of the communities and agree potential solution options for investigation using a participatory model. To emphasise the contribution of female farmers and to encourage equality of gender, attempts will be made to ensure about 50% of smallholders attending the workshops are women. Separate women sessions will also be considered to capture women views which may otherwise be missed. In recognition of the needs of disabled people, e.g. those that are deaf, sign language experts will participate in the workshops (where there is a need).  The workshops will be hosted by NARI in PNG, MAL in SI and DARD in Vu, and will involve 5-6 staff members with expertise and training in relevant areas, including crops, livestock and water management. These activities (surveys and workshops) are essential to gauge community needs, involve community members as active participants in the research and development process and to provide baseline data against which the impact of the Action can be assessed.

To facilitate essential regular visits to target communities for survey, workshop and pilot testing purposes, local partners, MAL and DARD will require one 4 wheel drive vehicle for each organization. Soil conductivity meters will also be purchased to assess soil salinity in target areas. 
2.3 End of Action surveys and stakeholder workshops to get feedback from beneficiaries: In the final semester of the Action (Semester 10), each of the target communities will be re-surveyed to assess the extent to which the Action has achieved its specific objective. End of Action Workshops will also be conducted in each target community to obtain feedback from smallholders and other stakeholders. Survey results and information obtained from these workshops will be evaluated by the SC and used to provide the basis for any follow-up work. Again, to emphasise the contribution of female farmers and to encourage equality of gender, attempts will be made to ensure that at least 50% of smallholders attending the workshops are women. Also recognition will be given as regards the needs of disabled people, e.g. those with hearing and sight disabilities, so that local special needs experts will participate in the workshops.
The surveys will be conducted by scientists and experienced staff from each of the four partner organizations assisted where feasible by staff from local associate organizations. The workshops will be hosted by NARI in PNG, MAL in SI and DARD in Vu with input from BOKU. The activities described are essential and justifiable as they will facilitate Action impact assessments.
3.1 Rural appraisal surveys to assess water accessibility and current water/use management by target communities in PNG, SI and Vu, and to identify suitable sites for pilot testing: These surveys will follow on from the baseline evaluations conducted (Activity package 2.2) and will be conducted in the target communities in the highlands and lowlands of PNG and in the coastal areas of SI and Vu, and will consider topography, terrain and climate, assess water accessibility, and provide baseline information on the hydrology and current water/use management by the said communities. They will also be used (together with information from the baseline surveys and farmer workshops – 2.2) to identify suitable sites for pilot testing of preferred water management strategies. 
In each target community catchment/basin, drilling coupled with well pumping tests will be performed to investigate the geological formations, explore for potential groundwater layers, and assess groundwater potential and aquifer capacity. In a follow-up desk exercise, the compiled data of the surveys will be evaluated and interpreted to give key results. For each basin/catchment (target community) a water balance (including precipitation, evapotranspiration, surface water runoff, surface and ground water interaction, subsurface storage and runoff) will be established. In order to define the potential for water harvesting and other water management strategies in each of the selected catchments according to hydrological, hydro-geological and biological conditions, an assessment of available water resources and their capacity will be made. 
This work package will be conducted by a water management expert from BOKU assisted by scientists from NARI in PNG, MAL in SI, and DARD in Vu. Advice and assistance will also be sought from staff in local water resource offices (Associates)
3.2 Development of integrated water management concepts for each target group based on the rural appraisal assessments of local hydrological water balances and on water accounting: Data collected for the target areas (communities) in the rural appraisal surveys will be analyzed and evaluated to develop integrated water management concepts for dry, humid and salinity affected regions. 
Different options and best-practices of water exploitation techniques of available water sources; storage; supply and distribution and multiple usages with special focus on agricultural water use suitable for implementation in particular agro-ecological zones will be explored and evaluated. SWAT (Soil and Water Assessment Tool) is a river basin scale model developed to quantify the impact of land management practices in watersheds. In the present Action, SWAT will be used to assess existing water management techniques (if any) and how they conform to any existing regulations, or bylaws. HYDRUS-2D will provide a modeling environment for analysis of water flow and solute transport in variably saturated porous media. It includes the two-dimensional finite element model SWMS-2D for simulating flow and solute transport which will be used to model water flux through target catchments.
To consider all sectors and parties involved, the water demands of each sector will be assessed and potential conflicts and competitive uses (domestic, livestock/crops) identified. Water accounting will be conducted (using the formula: RF Runoff Evaporation Transpiration S) and will be used to estimate water depletion as a result of existing uses and highlight the amount of water removed from drainage basins and unavailable for further use. The selected water management options will be adapted to specific conditions of the dry, humid and salinity affected regions. Water management options which will be considered are: water banking; water harvesting; on and off farm excess water management options (drainage, raised bed); soil water balance and conservation. Potential adverse impacts of proposed water management options and techniques will be subjected to environmental impact assessments. A hybrid impact pathway/outcome mapping exercise will be conducted to plan for impact. This will be used to ensure that appropriate boundary partners are engaged from the beginning, and to monitor progress toward intended outcomes. It will use social and biophysical science approaches to assess existing conditions, and participatory scenario methodologies and monitoring techniques for community engagement in visioning, planning and monitoring of water resources development activities.

Considering the unpredictable climatic conditions due to the El Niño phenomenon, one of the key factors will be the storage of water in subsoil. The idea of water banking will be introduced. This supports the awareness that water has a value and optimization of water use may have associated costs. In the context of water banking, cost is not necessarily seen in a monetary sense, but in labour hours and infrastructure maintenance. The utilization of groundwater can also be seen as an optional mechanism to mitigate and compensate for climatic change related lack of rainfall. For the selection of the best-practice water management strategies multiple use systems (MUS) will be considered. In most rural communities different water uses are often not locally separated, which can cause various conflicts but also health related problems. For this reason the option of integrating the concept of multiple use systems will be analyzed and implemented wherever useful and necessary.

This work package will be conducted by a water management scientist from BOKU with input from relevant Associate organizations in each country.
3.3 Assess water harvesting methods, ground water availability & dynamics, irrigation techniques and water conservation strategies at pilot sites in target communities in drought-vulnerable parts of PNG SI & Vu: With participation of the local communities, various options of harvesting and supplying water for cropping systems will be examined and pilot tested. Field tests will be conducted to assess ground water availability, soil water infiltration, soil water storage capacity and losses due to deep percolation and evaporation and soil physical parameters. Water management options for drought-prone regions will include water harvesting (ponds, mini-reservoirs, capped springs); groundwater utilization (shallow wells, borehole wells); surface water utilization (river diversions, pump abstraction), water storage (subsurface tanks), supply and distribution (open canals, hose pipes) and usage (MUS, agriculture, domestic, livestock). 
Methods of water supply (e.g. a treadle pump) and crop irrigation (e.g. gravity feed, drip irrigation and bucket irrigation) will be pilot tested. The key outputs from this activity will be the development of on and off farm water management strategies for sustainable and well-balanced water supply for domestic purposes, crops and livestock and adequate irrigation scheduling guidelines and strategies to cope with sudden climatic variation. 

Methods of water conservation including the use of contour trenches, bunds and terraces will also be investigated and pilot tested with participation by local target communities.

Water management options for humid areas with excess rainfall, flooding and severe water logging will include pilot testing of best-bet soil water management, drainage and flood protection strategies at selected pilot sites in target communities in PNG, SI and Vu. These strategies will be accompanied by continuous monitoring and control of the soil water balance. 
Main activities in this work package are: 
1) Modeling using standard models: ‘DrainMod’, ‘CropWat’, ‘AquaCrop’ and ‘Hydrus-2D’.

2) Field assessments of water availability, and soil water infiltration, seepage and evaporation, storage capacity and losses - mobile weather station, installation of piezometers to monitor fluctuations of the  groundwater table, flow rate and discharge measurements;

3) Technical design of water management options; 
4) Construction of water supply and crop irrigation facilities; 
4) Development of operational and management (O&M) guidelines; 
6) Establishment of participatory Water Use Associations (WUA) and community leaders; and 
7) Development and provision of water management guidelines. 

Thereafter, the costs and feasibility of different water management options will be investigated in PNG, SI and Vu, to see what systems are feasible for smallholder farming communities. To evaluate the performance of each selected water management option, indicators for the comparison of best practices (with regard to scale) in selected catchments will be defined and the performance evaluated. This evaluation will be done with respect to water use efficiency, productivity, agricultural risk reduction, cost, and improved ground water buffering capacity for contingency water abstraction. 
This work package will be conducted by a water management scientist from BOKU assisted by scientists from NARI in PNG plus 2 technical/extension staff members each from MAL in SI, and DARD in Vu, with input from relevant Associate organizations.
4.1 Source alternative sweet potato varieties from national and international collections which are tolerant of precipitation excesses or deficits or saline soil conditions: Partner countries, particularly PNG, are rich in genetic resources of sweet potato. Most of the diversity in the crop is still available with the farming communities held as local cultivars as well as being maintained by NARI in PNG as ex situ field gene bank. These collections (more than 2000) have been collected from diverse agro-climatic regions of the three nations and thus potentially represent adaptable genetic material to virtually all prevailing conditions including abiotic stresses. However, until now, little has been done at national levels to enhance the value of this germplasm through identification and selection of potentially stress tolerant material. On the other hand much of the benefits of international efforts through International Research Centres like CIP have also not substantially percolated to this region. 
In the present work package, therefore:

1. Contacts will be established with CIP germplasm section and its regional centre; 

2. Appropriate germplasm tolerant to drought (close to permanent wilting point), excessive precipitation (>95% Field Water Capacity) and soil salinity (> 8 mS cm-1) will be imported (in tissue culture) through standard Material Transfer Agreements (MTA)

3. Core sets of germplasm will be established against each of 3 stresses
This work package will be undertaken by an experienced crop breeder in NARI assisted by partners.

4.2 Development of elite breeding material of sweet potato for screening for drought, excess moisture and salinity tolerances via the on-going breeding programme in PNG: The material (both local and introduced) tolerant of targeted stresses, will be genetically ameliorated targeting the development of 3 different sets of breeding material: one set for drought tolerance, one for excessive rainfall conditions and one of saline soil conditions. The material will be recombined following open and selective mating designs to generate at least 500 recombinant clones in each of the three sets or categories. Most of work of this activity will be conducted at the applicant institute where expertise in manual hybridization and breeding techniques is available. Agro-climatic conditions in the applicant country favours sweet potato flowering and high seed set, both of which facilitate the hybridization and generation of recombinant material. This centrally developed material thereafter will be shared with partner institutions following standard Material Transfer Agreements (MTA) and protocols.

In the present work package, therefore:

1. Three crossing blocks will be established to generate breeding material for each stress.

2. At least 500 recombinant clones will be developed for screening against each stress.

3. Data generated on cross-ability and flowering behaviour of parents will be published.
This work package will be undertaken by an experienced crop breeder in NARI with assistance from one NARI scientist and 2 NARI technicians.

4.3 Screening of indigenous germplasm, locally bred and imported varieties of sweet potato using in vivo and in vitro simulation methods to assess tolerance to drought, moisture excess and salinity condition, and to identify promising varieties: Each set of material developed against individual stresses (drought, excessive moisture and salinity), whether indigenous, imported or locally bred, will then be screened against each stress under simulated stress conditions in both laboratory and controlled glass house conditions. For drought tolerance, screening will be done under controlled conditions in a glass house constructed under an earlier Action at the applicant institute. Attempts will also be made to standardise in vitro screening procedures using osmotic agents like polyethylene glycol (PEG) to simulate differential critical water deficit levels. Similarly for excessive water stress, the simulation studies will be done under the controlled glasshouse conditions using appropriately designed potting structures to maintain excessive moisture at soil water holding capacity. The scientist working in the applicant institution already has a design in mind which will be built to create such a facility. For salt tolerance, initial screening of generated breeding material along with local and introduced germplasm (>500) will be achieved under in vitro conditions using appropriate levels of NaCl in the growth media. The material exhibiting appropriate growth under in vitro conditions, and best performance and productivity under controlled glasshouse conditions will then be advanced as promising tolerant material for validation under simulated stress conditions in the field. In vitro screening work will be conducted by NARI who have a well equipped tissue culture laboratory. 

Tissue culture laboratories are present in PNG and Vu, to facilitate the sharing of germplasm between countries, but no such facility exists in SI. Accordingly, the Action will fund a small tissue culture laboratory at MAL in SI, to allow the import and export of crops and crop varieties.

The activity will require budget under the present Action for consumables and manpower, i.e. 3 scientists and 3 tissue culture chamber operators. For controlled simulation studies on drought and excess moisture, glasshouses fitted with the necessary facilities will be built at NARI Highlands Research Centre. This work package will be undertaken by an experienced crop breeder in NARI with assistance from 2 NARI scientists and 3 NARI technical staff.

4.4 Sourcing other crop species/varieties with tolerance to excess precipitation, moisture deficit and soil salinity conditions: Researchers will explore and identify best-bet crop diversification options (including niche crops) that can help improve food security (e.g. nutritional qualities, buffering shortfalls in supply, storability) under risks of climate change. These will be evaluated by farmers and other stakeholders to select promising crops for testing. Suitable germplasm will be sourced from regional and international collections and imported for evaluation, initially in PNG, under simulated stress conditions, and for subsequent validation at pilot sites in target communities in PNG, SI and Vu. The actual crop species to be considered will be very much dependent on the preferences of target communities. This work package will be conducted by 2 NARI crop scientists in consultation with relevant staff in MAL and DARD.
4.5 Evaluating the performance of selected promising sweet potato varieties under simulated moisture excess and moisture deficit conditions: At least 6-7 clones identified as tolerant of either moisture deficit or moisture excess under controlled lab and glass house conditions will be evaluated agronomically for their production potential and other quality and sensory attributes under simulated stress conditions in the field. Replicated trials will be conducted under simulated stress conditions created using rainout shelters (moisture deficit) and irrigation (excessive moisture). Data will be collected on growth parameters, morphology and tuber traits to establish correlations with stress tolerance in a bid to understand inherent mechanisms for the respective stress tolerances.
In summary, this work package will: 

1. Deliver promising material evaluated under simulated field conditions;
2. Provide understanding of interrelationships between stress tolerance and agronomic performance;
3. Deliver promising stress tolerant best material for subsequent piloting;
4. Generate data for scientific publications.
The applicant institute will be responsible for carrying out this activity in PNG. Field simulation facilities (rainout shelters and irrigation systems) will be created and funded under this Action at NARI Research Centres. The staff will include the NARI crop breeder, 2 scientists and 3 technicians.
4.6 Evaluating the performance of selected promising crop varieties under simulated moisture excess, moisture deficit and soil salinity conditions: Crops identified as having potential stress tolerance and suitable for diversifying existing farming systems will be evaluated under simulated stress conditions to assess their performance. Replicated trials will be conducted under simulated stress conditions created using rainout shelters (moisture deficit) and irrigation (excessive moisture). 
In summary, this work package will: 

1. Deliver promising crop material evaluated under simulated field conditions;

  2. Deliver promising stress tolerant best material for subsequent piloting;

  3. Generate data for scientific publications.
The applicant institute will be responsible for carrying out this activity in PNG. Field simulation facilities (simple rainout shelter and irrigation systems) will be created and funded under this Action at NARI Highlands and Lowlands Research Centres. The staff involved will include a NARI agronomist, 2 NARI scientists and 3 technicians.

4.7 Validation and testing of staple (sweet potato) and other crops adaptability to different stresses at pilot sites in target communities in PNG, SI and Vu: Selected sweet potato varieties, and species of crops for diversification will be assessed and selected on the basis of their appropriateness under agro-ecologic and socio-economic environments of target groups so that they have comparative/competitive advantages and also on the basis of their complementarities/synergies in meeting target group demands for food and nutritional security (carbohydrates, proteins, essential vitamins, oils and cash). At least 4-5 promising clones of sweet potato for each stress condition, i.e. drought (close to permanent wilting point), excessive moisture (>95% Field Water Capacity) and soil salinity (>8 mS-1), selected on the basis of their performance under simulated field conditions, plus other potentially stress tolerant crops, such as taro and rice, will be piloted on sites in relevant target communities in partner countries. For drought tolerant clones/crops, these will be piloted at sites in 4 target communities where drought is a problem, in the highlands and lowlands of PNG and in coastal parts of SI and Vu. For excess moisture tolerant clones/crops, these will be piloted at sites in 4 target communities where excessive precipitation can be a problem, in the highlands and lowlands of PNG and in coastal parts of SI & Vu. For salinity tolerant varieties/crops these will be piloted at sites in 3 target communities where sea inundation is a problem, namely the coastal areas of PNG, SI & Vu.  
Using a participatory selection approach to allow for varietal adaptability issues and local consumer preferences (tuber quality and sensory traits), farmers will be asked to choose the 2 best bet clones  of sweet potato and other crops (e.g. yams, rice, corn, cassava, soybean, peanuts, pumkin, french bean, swamp taro, taro, kang kong) for each stress scenario. These stress tolerant crop varieties will then be made available to the target communities and ultimately to the wider beneficiary communities in each country. The results of the work should give rise to at least one scientific paper to document the public goods. In each country, 2-3 staff from each local partner organization (with assistance from associate organization staff) will be responsible for conducting and overseeing the 11 pilot trials.

4.8 Assessment of existing mechanisms for provision of quality seed to farming communities in PNG, SI, Vu and recommendations for improvement: Sweet potato, like many other vegetatively propagated crops, is affected by virus diseases. In PNG and partner countries, the varieties grown by farmers are known to be infected with many types of virus. Continuous re-cycling of planting material (vines) leads to heavy viral contaminations resulting in reduced yield potential and quality of sweet potato tubers. Studies in Australia have reported yield increases of more than 50% when pathogen tested (disease free) planting material has been comparing with non pathogen tested (viral contaminated) planting material. For the new stress tolerant varieties of sweet potato to have optimum impact on farm production by smallholders, mechanisms need to be put in place to ensure a continuous supply of quality/disease free planting material to these smallholder farming communities. 
Under the present Action, the capacity for providing quality seed/planting material of sweet potato and other crops will be assessed in each partner country through country-wide meeting/workshops involving all stakeholders. Staff from each partner organization will conduct these meeting/workshops in their respective countries. Recommendations will then be made to improve seed supply systems in each country for a range of different crops and not simply sweet potato, and demonstrations organized. Available technology for production of pathogen tested planting material will be made available to responsible agencies along with policy recommendation to the government for its implementation. 
5.1 Assessing the potential for improving farm productivity through diversifying livestock assets and improved cyclical use of crop and livestock inputs in situations where excess rainfall, moisture deficit or soil salinity conditions are problematic: Following on from the initial baseline evaluations (2.2), participatory rapid appraisal techniques will be applied in each target community to assess needs, constraints and potentials for diversifying livestock assets towards improved overall farm productivity under current and emerging risks of excessive precipitation, moisture stress and soil as well as water salinity. Local pigs, chicken, ducks, cattle and variety of fish species can be considered for this Activity depending on local preferences, availability of breeding stock and supplies of feed resources. These species are not new to the countries, but only that needy communities have difficulties procuring them when they are needed. 
With the view to assuring continued production and minimizing risks to livestock assets, the next step is to explore farm level opportunities for component integration through cyclical use of inputs. While livestock supply fertilizing manure to gardens and ponds, fodder harvested from gardens and ponds can support livestock, towards greater food production capacity at farm level. These will be investigated and documented for the three risk scenarios of excess moisture, drought and salinity.

The NARI livestock research team (an animal nutritionist, four experts in poultry, pig, small ruminant and fish husbandry, a livestock geneticist and a socio-economist), together with animal experts from local partners MAL and DARD (one staff member from each organization giving 5 weeks of time) will conduct the assessments on the ground (using local community workshops) and seek to capture the needs and preferences of beneficiaries. Results will be reported back and verified before interventions are selected for testing and demonstration at pilot sites. 

5.2 Sourcing and identifying forages tolerant of excess moisture and saline soil conditions, e.g. grasses, legumes, and multipurpose shrubs such as Mulberry: To increase the capacity to profitably raise livestock assets, the suitability and availability of supplementary forage and fodder production options will be explored, investigated and demonstrated. These include pasture and fodder grasses, legumes, shrubs and trees. Multipurpose food and feed legumes, such as cowpea are particularly useful in densely populated and fragile environments to provide supplementary feed at farm level. Mulberry is another productive livestock forage tree with wide adaptability. Suitable forage types for each stress scenario will be sourced either locally, when available, or from other countries, imported under licence (in seed or tissue culture). The forage crops will then be evaluated at NARI research centres in the highlands and lowlands of PNG, under simulated stress conditions using rain-out shelters to create drought, and irrigation to create excess moisture conditions.  Evaluation for salinity tolerance will be done in a target community where salt contamination of soil is a problem. The NARI livestock research team in partnership with local collaborators and representatives of beneficiary communities in the three countries will be involved in this component.
5.3 Evaluate the nutritive value of local feed resources and conduct feeding trials: In situations where semi-commercial broiler, pig and duck feeding are deemed appropriate, the nutritive and feeding value of local energy sources of formulated feeds will be explored and investigated to up-scale and out-scale feeding technologies tested and proven in PNG into SI and Vu. Lower cost poultry and pig feeding options based on sweet potato and cassava, developed and tested in PNG, can partially substitute for imported commercial stock feeds or their ingredients. An adapted sweet potato ensiling technology has been successfully tested by NARI and recommended for growing pigs to substitute for half of commercial pig grower rations. Similarly, NARI has developed a modified broiler finisher feed formulation in which a concentrate mix is blended with boiled sweet potato or cassava tubers at 1:1 ratio on dry matter basis allowing smallholder farmers to use their garden produce to profitably grow broilers and pigs. These technologies not only reduce the cost of concentrate feeds, which may need to be imported in part or full, but also help alleviate difficulties that smallholder livestock farmers living in remote areas have in transporting commercial feeds while at the same time adding value to their garden produce. This approach can also be considered for developing appropriate feeds for raising ducks as well as fish. The essential first step for this development is establishment of the nutritive and feeding value of suitable candidate local feed sources such as sweet potato, cassava, taro and sago using existing skills and facilities in PNG. The tropical warm and wet climate of the three Western Pacific countries is conducive for extensive cultivation of these starch-rich tuber crops in the countries to the extent that they constitute a major part of the staple diets. 
NARI has a fully functional Apparent Metabolizable Energy (AME) bioassay facility and an analytical chemistry laboratory. Feed samples collected from SI and Vu can be shipped (under licence) to PNG for the evaluations. The NARI livestock research team in partnership with livestock experts from local partners MAL and DARD will conduct this work package, from sample collection to analysis and feed formulation and also the comparative on-farm feeding trials at pilot sites involving model farmers. 
5.4 Pilot test diversified livestock feeding systems in target smallholder communities in PNG, SI and Vu: These assessments will lead to development and demonstration of lower-cost poultry, pig and fish feeding systems. These technologies will be piloted on selected farms in target communities under supervised farmer management to assess the technical and economic feasibility of the technologies for widespread promotion. Interested farmers will be selected to take part in the feeding trials while sharing part of the incremental costs as they generate revenue from sale of grown out animals. These farmers will also be encouraged to demonstrate application of the technologies to their fellow farmers and share their experiences. At the end of the trials the results will be reported back to the wider community and evaluated for their technical and economic feasibility. The NARI livestock research team in partnership with livestock experts from local partners MAL and DARD will conduct the pilot testing of these technologies.
5.5 Assessing existing mechanisms for supplying breeding stock in PNG, SI and Vu, and demonstrating institutional or community-based breeding facilities: Practical and efficient ways of sourcing and distributing foundation breeding stock that need to be disseminated to help build livestock assets of participating farmers, will be explored and assessed through participatory consultative processes involving beneficiary farmers, agricultural extension service providers, livestock traders, quarantine services and other stakeholders. In situations where such services are either lacking or weak, existing functional systems will be emulated to establish and demonstrate their effective uses. Whilst most of the breeding stock may be sourced from local suppliers, some foundation breeding stock e.g. for ducks and fish may need to be imported into SI and Vu for bulking up at institutional or private breeding farms with the support of this Action. The mechanisms and practicalities of sustaining such supplier farms will be assessed by the livestock geneticist and the socio-economists in the Action team. PNG has adequate local supplies of breeding stock of small ruminants, pigs, chicken, ducks and fish, and project facilitation will be used to link suppliers with buyers in needy areas through market networking. Invariably the breeding stock will be distributed to beneficiary farmers on credit basis for subsequent in-kind repayment to community groups for onward credit delivery to other such community members. The beneficiary communities will be encouraged and assisted to organize themselves in savings/credit associations and to start and maintain livestock credit schemes. Lessons learned in this process will be analysed and documented as public goods.
The NARI livestock research team in partnership with livestock experts from local partners MAL and DARD will conduct the assessments and demonstrations.
6.1 Promotion of internet based discussion forums/blogs relating to crops/cropping systems, livestock and water management: Scientists and extension providers in NARI, MAL, VARTC and DARD, together with technical experts in Associate organizations will be encouraged to participate in web-based discussion forums (blogs) on climate change and its impacts on pacific island countries and potential solutions. Personnel from each organization will be encouraged to sign up to existing blog sites. In addition, a new blog site specific to western pacific countries will be created “WPCCnet” and partners and associates will be encouraged to sign up as members. The blog will be resourced and managed by NARI in cooperation with its partners, and partner staff will be trained in use of blogs.
6.2 Establishment/strengthening of annual regional multi stakeholder and researcher-extension provider forums in PNG, SI and Vu: Currently NARI conducts Regional Research and Development Advisory Committee (RRDAC) meetings which provide information sharing forums for researchers, extension providers and other stakeholders including farmers, in PNG. No such information sharing mechanisms exist in SI and Vu, and so in the second year, the Action will seek to ‘pilot’ regional forums in provinces where targeted communities reside to demonstrate their effectiveness during the final 4 years of the project.  In PNG, greater involvement by farmers will be encouraged at all RRDAC meetings. NARI together with partners MAL and DARD will take the lead in this initiative. Policy makers will be invited to attend to hear the views of smallholders and researchers and will be encouraged to put funding into similar forums in other provinces.  
6.3 Resources and methodology developed for the dissemination of adaptation information to vulnerable smallholder communities in PNG, SI and Vu: Based on the revealed communication needs of smallholders and stakeholders, various approaches will be taken to disseminate successfully piloted technologies which have the support of the target communities. Field days will be organized in target communities to allow both target community members and the wider beneficiary communities to see the technologies in action and to hear from the farmers on whose land the piloting has taken place. Posters and information bulletins will be produced for distribution both to farmers and to local high schools. Information on the technologies and their need will be prepared for local agricultural and rural training colleges for inclusion in their curricula. Information will also be prepared for schools for disabled people (deaf people in particular) in PNG, SI and Vu. Radio broad casts and newspaper articles will be prepared detailing the new technologies and their potential impact. This work package will be undertaken by partner and associate organizations in each country.
ACTION DESIGN SUMMARY: The following diagram provides a summary of the Action design, showing the linkages between the different activities, their timeframes, and links to expected results.
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1.4. Methodology (max 4 pages)
1.4.1 Methods of implementation and reasons for the proposed methodology:
The financial and administrative procedures for Action implementation will follow accepted best practice in every respect with accountability, transparency and efficiency as guiding principles. Standard procurement/tendering and expenditure procedures will be strictly adhered to, and audited financial reports will be produced each year as per the requirements of the European Commission. Work plans will be reviewed every 6 months by the Action coordinator to assess progress, and annual reviews will be made by the SC and reports prepared to indicate the extent to which scheduled activities have been completed and the degree to which milestones and objectives have been delivered. 
Throughout the Action, priority will be given to the needs and opinions of target communities. To this end a participatory research approach will be taken, whereby smallholders and other stakeholders will be consulted at every stage (community surveys, stakeholder workshops & during piloting) and their ideas and opinions canvassed regarding types of interventions to research and evaluate in their communities. Piloting of preferred technologies in target communities will further encourage feedback and participation by local community members and moreover provide visible demonstrations of the said technologies in action supported by the views of the farmers’ on whose land the piloting will take place (care will be taken to ensure that individual farmers are not over-loaded and hence piloting of e.g. water and livestock technologies will be conducted separately on different farms). This approach should ensure that technologies generated in the Action are appropriate, culturally acceptable and with a high probability of being adopted by local communities.
Water management to support agriculture under moisture deficit conditions, is a novel concept for the humid tropics. Consequently, before advocating the use of technologies such as water harvesting (ponds, mini-reservoirs etc), crop irrigation, etc, comprehensive data collection and analyses will be conducted to model ground water availability/accessibility, describe and quantify water pathways, and to gauge if such technologies would be feasible, needful and cost-effective for smallholder communities. Mathematical models will be used to estimate water requirements for crops, and the effect of drainage and water management on water table depths. Water balances will be calculated to estimate storage capacity and losses due to seepage and evaporation. This highly technical approach is needed at the outset to provide a sound understanding of catchment water dynamics. In contrast, water management options or strategies to be advocated for farmer adoption will be simple and low cost, as befitting the capacity and resources of the said smallholder communities. Issues of water ownership will be addressed through community dialogue and via the establishment of Water User Associations. 
The identification and delivery of crops and crop varieties with tolerances to various stress conditions will take a multi- pronged approach. Greatest attention will be given to sweet potato, as it is the main staple in all three countries. Imported and local germplasm from existing national collections will be screened for tolerance to drought, excess rain and soil salinity. To allow for the fact that it may not be possible to identify suitable varieties from this original germplasm, selective breeding will also be conducted as a parallel contingency activity, to try to generate suitable stress resilient genetic material, at least by the final year of the Action. Selected germplasm of other potentially stress tolerant food and cash crops will also be sourced (following extensive discussions with farmers and other stakeholders) for the purpose of diversifying cropping systems (a well recognised risk management strategy), and this germplasm together with that for selected or newly bred sweet potato (and crops selected for diversification) varieties will be field evaluated under simulated stress conditions. Pilot testing of promising sweet potato varieties and other crop species will then be conducted in farmers’ fields in target communities. These pilot evaluations will also serve as demonstrations of the new crop technologies and encourage feedback and inputs from community members. To ensure sustainability, a quality seed supply system for the target crops will also be established and demonstrated in target communities, and recommendations made to policy makers for establishing similar supply systems elsewhere to serve the needs of the wider communities.
To ensure that livestock interventions are needs-based and deliver the desired results, extensive community level consultations will be undertaken. Selection of livestock species for asset building will of necessity involve extensive consultation with beneficiary communities, service providers and other stakeholders. The decisions on setting up institutional and community based livestock bulking up farms as well as their modalities of operation will also involve all key participants – community members, service providers and the project research team. Improved pasture and forage species as well as breeding stock can be sourced from local or overseas sources. The introduced species will undergo adaptation trials in participating research stations and on model farmers’ fields at pilot sites to determine their productivity levels and assess their suitability. The results will be reported back to participating communities for evaluation and awareness creation. Such simultaneous on-station and on-farm assessments will minimize the time required to adapt and test the new technologies.

1.4.2 Procedures for follow up, monitoring and internal/external evaluation:

The Action will comply with all EC guidelines as regards follow-up and monitoring and evaluation (M&E). In the M&E process the following set of key indicators will be used to evaluate the Action:
1. Relevance – Does the design of the Action correctly address problems or real needs?

2. Outcome and Impact – Has the Action contributed to increased food production capacity?

3. Effectiveness – Is the Action doing the right things to address the objectives?

4. Efficiency – Are resources being used in the best possible way and most economically?

5. Sustainability & Multiplier Effects – Are outcomes likely to be maintained/replicated?
Monitoring and evaluation will be conducted internally by the Coordination Committee (CC) at their annual Action review and planning meetings towards the end of each action year. In addition, Mid-term Review and Action Completion workshops will be held in Semesters 5 and 10, respectively. Participants at these workshops will include representatives of the farming communities and all key stakeholders including partner and associate staff and policy makers (the latter at the completion workshop). Workshop reports and recommendations will be made available on-line to all stakeholders, both local and international, to partner organizations (NARI, MAL, DARD & BOKU) and to the EC. 
In the final Semester of the Action, repeat surveys will be conducted in the target communities in each country to get preliminary assessments of Action outcomes and impact in terms of technology adoption and effectiveness, HIV/AIDS management, and gender equality and recognition of climate change risks to food security as well as agricultural mitigation options.
1.4.3 Role and participation in the Action of the various actors and stakeholders:

NARI (Applicant) will have a dominant role in the Action, being most experienced and best equipped with staff, facilities and resources to undertake most of the activities in PNG as well as assisting with those in SI and Vu. NARI has experts in crop breeding, crop and animal husbandry, soil moisture management, Geographic Information Systems (GIS) and agricultural economics, all of whom will have a role in the Action. The GIS expert and the Agricultural Economist will have lead roles in the initial data collection exercise and in the design of baseline surveys, the crop breeding expert will take the lead in crops research (Result 4) and the livestock expert will take the lead in livestock systems research (Result 5). Key NARI staff will also sit on the Action CC, as shown in 1.4.4. Names, qualifications and experience of NARI’S key staff members in the Action are listed below:
	Name
	Discipline 
	Qualifications
	Exper.
	Publ’s

	Dr W. Ayalew 
	L’stock prod’n & breed’g
	BSc (Hons), MSc, PhD
	17 yrs
	62

	Dr A. Ramakrishna
	Nat. Resource Man’t
	BSc (Ag), MSc (Ag), PhD
	29 yrs
	183

	Dr K Kshirsagar
	Agric. Economist
	BSc (Ag), MSc (Ag), PhD
	26 yrs
	65

	Dr R. Kapila
	Crop Breeding
	PhD-Plant Breed’g -Genetics
	22 yrs
	55

	Dr P. Gendua
	Crop Agronomist
	BSc Ag, MAg, PhD, CSSJ.
	12 yrs
	9

	Mr E. Guaf
	Crop Agronomist
	BSc Ag, PGCert.SciCom.
	29 yrs
	10


BOKU (Partner 1) in Austria (EU) has staff with expertise in water management and significant experience in researching and providing rural communities in different parts of the world with water management systems in support of agriculture. Accordingly a Senior Professor in the University will act as local coordinator for the Action and provide advice and input over the full five year period and report on Action finance expenditure. He will also attend the Inception, Mid-term and Completion Workshops where he will give expert input. In addition, a Post Doctoral Scientist with significant experience in developing countries will be appointed full-time to the Action and will spend most of his time in PNG, SI and Vu heading up the water management surveying, research and piloting activities.. Names, qualifications and experience of key staff are listed below:

	Name
	Discipline 
	Qualifications
	Exper.
	Publ’s

	Prof. W. Loiskandi
	Soil Physics, Hydraulics & Rural Water Management
	Dipl.Ing. (equivalent to MSc), Doctorate (nat. techn.), 
	32
	132

	Dr D. Ruffeis
	Water Man’t & Engineering
	Dipl.Ing, Doctorate (nat. techn.)
	7
	12


MAL and DARD (Partners 2 & 3) have staff with significant experience in extension outreach and R&D activities relating to crops, livestock and fisheries. A senior staff member in each organization will act as local Action Sub-coordinator with responsibility for overseeing all Action activities in SI and Vu and providing reports on Action finance expenditure. Staff members from each organization will have key roles in identifying and surveying target communities and will take lead organizational roles in stakeholder workshops in their respective countries. They will also have managerial and reporting responsibility for the pilot site studies in their countries.  
World Vision, Kastom Gaden, Vanuatu Agricultural Research and Technical Centre (VARTC) and PNG Department of Agriculture and Livestock (DAL) (Associates) will have important advisory roles in the Action and staff members will attend the various workshops. In addition, they will have active roles in the baseline surveys, community dialogues and technology dissemination. Staff time in these activities will be funded via sub-grants from Action finances.
PNG Weather Service, SI Meteorological Service, SI Ministry of Natural Resources, Vanuatu Meteorological Office, Vanuatu Department of Geology Mining and Water Resources (Associates) will have important advisory roles in the Action and staff from these organizations will attend the Initial, Mid-term and Completion workshops. They will also provide climate and natural resource data and information needed in the Action.
Smallholders, church organizations and schools (target groups and beneficiaries) will have pivotal roles in the Action and will be consulted and encouraged to provide their ideas and views on relevant aspects of the Action. Their participation will be formalised through the participation of farmer representatives in the Initial, Mid-term and Completion workshops, and by whole community participation, including church and school reps, in surveys and local stakeholder workshops in the target areas. Informally, dialogue with communities will be on-going during pilot and demo activities.
1.4.4 Organisational structure and implementation team:
The Action will be overseen and managed by a Coordination Committee (CC) of 11 as shown below: 

	 CC Chairperson 
(NARI) (Senior Staff – Deputy Director General)


	Water Systems expert to oversee and coordinate water management research activities  
(BOKU) 
	Crop Breeder to coordinate and oversee crop research activities (NARI)
	Livestock Scientist  to coordinate and oversee livestock research activities  (dual role as Action Coordinator) (NARI)
	Local Action Coordinator SI to oversee and coordinate Action activities in SI (MAL)
	Local Action Coordinator Vu to oversee and coordinate Action activities in Vu (DARD) 

	Soil Moisture Conservation expert  to oversee associated activities (NARI) 
	M&E Resource person 

(NARI)
	Agricultural Economist to coordinate socio-economic assessment activities   (NARI)
	Scientist to oversee pilot studies in SI (MAL)
	Scientist to oversee pilot studies in Vu (DARD) 


The main administrative and reporting responsibility for the Action lies with the Action Coordinator. Assisting the Action Coordinator in this role will be one administrative grade staff member (50%) and one accountant (33%). Local Action sub-coordinators in MAL, DARD (and BOKU - not included above) will be responsible for reporting and providing documentary evidence of budget expenditure to the NARI Action Coordinator. In addition, the BOKU coordinator of Water Management Systems research will be responsible for reporting on the water management component and on associated pilot study activities in PNG (Result 3), and the NARI Crop Breeder will be responsible for reporting on crop research activities and on pilot study activities in PNG (Result 4). The Action Coordinator will have a dual role as the livestock scientist responsible for reporting on livestock research work and associated pilot studies in PNG (Result 5), and a senior NARI economist will report on economic assessments and analyses. Two scientists, one from MAL and one from DARD will be responsible for reporting on the pilot study activities in SI and Vu, respectively. 
The Action coordinator will be responsible for reporting Action progress and budget expenditure to the EC, and both he and sub-coordinators will also provide reports on Action progress and budgetary expenditure to the senior management committees of their respective organizations – thereby providing dual levels of accountability.
1.4.5 Main means for the implementation of the Action (equipment, materials etc):
	Act’y
	Equip’t & Capital Items
	Materials & Supplies
	Other Services

	1.2
	Office equipment                          (see pages 17-18)
	Office consumables and supplies
	Broadband internet access for MAL and DARD

	1.3 
	
	
	Workshop venue hire

	2.2 -2.3
	2 x  Four-wheel drive vehicles; 10 life jackets for sea travel
	Printed survey questionnaires
	Purchase of food for local community workshops

	3.1
	Specialist equipment for water surveys: e.g. Enviroscan data logger - for dry areas  x 4; Hydraprobe data logger - mobile devices for wet areas x 4; Piezometer tubes; etc
	
	Hire of drilling equipment

	3.3
	Material and equipment for irrigation/drainage systems; pH meter; EC meter; data logger; soil/water sensors; GPS etc
	
	Construction of mini-reservoirs and wells for crop irrigation

	4.1 & 4.4
	Small tissue culture laboratory at MAL, SI.
	Plant tissue culture media, salts, hormones, glassware etc
	

	4.2
	
	Crossing material, Petri plates, pesticides and hormones
	

	4.3
	Glasshouse; 2x Oven, 2x electronic balances, pH meter, Digital Camera, stereoscopic microscope with photo’ facilities, laminar Air Flow chamber, 2x Bacticinerators 
	Plant tissue culture media, salts, hormones, glassware, pots etc.(NARI)
	Laboratory food crop chemical and quality analyses

	4.5 -4.6
	Rainout shelters; irrigation facilities
	
	

	4.7
	3x Spring balances, 6x tape measure, agricultural tools
	Fertilisers, pesticides, bags etc
	

	5.1
	
	
	Food for local workshops

	5.2
	Rainout shelter (shared use); feed sampling and preparation equipment; pasture paddocks;
	Forage planting materials; fertilizers; pesticides; consumables for field trials
	Import permit costs; Laboratory feed analyses

	5.3
	Integrated farm shed structures; fisheries breeding and brooding tanks; metabolic cages and specialist equipment for feeding trials
	Breeding stock; Formulated feeds; forage planting materials, fish pond and culture; materials;  experimental feeds; consumables for feeding trials
	Import permit costs; laboratory feed analyses

	5.4
	Animal performance measurement equipment, tools
	Formulated feeds; local feed ingredients import costs for breeding stock and feeds
	Food for local community workshops

	5.5
	Three sets of livestock housing structures; integrated housing facilities; fencing and paddocks; body weight monitoring apparatus
	Formulated feeds; veterinary supplies; forage planting 
	

	6.2
	
	
	Costs of hiring facilities for stakeholder workshops

	6.3
	
	Printed materials – posters, brochures etc
	Costs of media adverts and radio broadcasts etc


1.4.6 Planned activities to ensure the visibility of the Action and the EC funding: 

To ensure visibility of the Action and acknowledgement of funding support by the EC, a visibility and communication strategy will be decided upon and implemented by the SC in accordance with the guidelines laid down by the EC. For example, action offices will have EU logos on the door, together with the Action title and a statement acknowledging the funding support from the EC. EU logos will also be attached to all equipment and capital items (e.g. vehicles, glasshouses, tissue culture laboratory etc.) purchased under the Action. Pilot sites in each target community will have signs carrying the EU logo, the Action title and a statement acknowledging funding support from the EU.  
1.5. Duration and indicative Action plan for implementing the Action
The duration of the Action will be <60> months.

	Year 1

	
	      Semester 1
	               Semester 2
	

	Activity
	 1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	Implementing body

	1.1 Action coordination, planning and review –SC meetings
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant), BOKU, MAL & DARD (Partners 1- 3)

	1.2 Action offices established, staffed, equipped and managed for 5 years
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant), MAL & DARD (Partners  2 & 3)

	1.3 Action Inception Workshops
	
	
	
	
	
	
	
	
	
	
	
	
	NARI, BOKU, MAL & DARD 

	2.1 Identification of target community groups in areas of PNG, SI and Vu at risk from drought, excess rainfall or sea water inundation
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant), MAL & DARD (Partners  2 & 3)

	2.2 Baseline surveys in target communities and Farmer participatory workshops to assess needs, identify pilot sites
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant), MAL & DARD (Partners  2 & 3)

	3.1 Rural appraisal surveys to assess water accessibility and current water/use management by target communities in PNG, SI and Vu, and to identify pilot sites
	
	
	
	
	
	
	
	
	
	
	
	
	BOKU (Partner 1) assisted by NARI (Applicant), MAL & DARD (Partners  2 & 3)

	4.1 Source alternative sweet potato varieties from national and international collections which are tolerant of moisture excesses deficits or saline conditions
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant)

	4.4 Sourcing other crop species/varieties with tolerance to excess precipitation, moisture deficit and soil salinity conditions
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant)

	5.1 Assessing the potential for improving farm productivity through diversifying livestock assets and improved cyclical use of crop and livestock inputs in stress situations 
	
	
	
	
	
	
	
	
	
	
	
	
	NARI (Applicant)


	For the following years:

	Activity
	Sem 3
	4
	5
	6
	7
	8
	9
	10
	Implementing body

	1.1 Action coordination, and review –SC meetings
	
	
	
	
	
	
	
	
	NARI, BOKU, MAL & DARD

	1.3 Action Mid-term and Completion Workshops
	
	
	
	
	
	
	
	
	NARI, BOKU, MAL & DARD

	2.3 End of Action surveys & stakeholder workshops 
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	3.2 Development of integrated water management concepts for target groups based on local water balances and water accounting
	
	
	
	
	
	
	
	
	BOKU (Partner 1)

	3.3 Assess water harvesting methods, ground water availability & dynamics, irrigation techniques and water conservation strategies at pilot sites in target comm’s in PNG SI & Vu
	
	
	
	
	
	
	
	
	BOKU (Partner 1) with assistance from NARI, MAL and DARD

	4.2 Development of elite breeding material of sweet potato for screening for drought, excess moisture and salinity tolerances via the on-going breeding programme in PNG
	
	
	
	
	
	
	
	
	NARI (Applicant)

	4.3 Screening indigenous germplasm, locally bred and imported varieties of sweet potato, using in vivo and in vitro simulation methods, to assess tolerance to drought, moisture excess and salinity, and identify promising varieties
	
	
	
	
	
	
	
	
	NARI (Applicant)

	4.5 Evaluating the performance of selected promising sweet potato varieties under simulated moisture excess and moisture deficit conditions 

	
	
	
	
	
	
	
	
	NARI (Applicant)

	4.6 Evaluating the performance of selected potentially stress tolerant crops, under simulated stress conditions


	
	
	
	
	
	
	
	
	NARI (Applicant)

	Activity
	Sem 3
	4
	5
	6
	7
	8
	9
	10
	Implementing body

	4.7 Validation and testing of sweet potato (and other crops adaptability to different stresses at pilot sites in target comm’s in PNG, SI and Vu
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	4.8 Assessment of existing mechanisms for provision of quality seed to farming communities in PNG, SI, Vu and recommendations for improvement
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	5.2 Sourcing and identifying forages tolerant of excess moisture and salinity
	
	
	
	
	
	
	
	
	NARI (Applicant)

	5.3 Evaluate the nutritive value of local feed resources and conduct feeding trials
	
	
	
	
	
	
	
	
	NARI (Applicant)

	5.4 Pilot test diversified livestock feeding systems in smallholder communities in target communities in PNG, SI and Vu
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	5.5 Assessing existing mechanisms for supplying breeding stock and demonst’g institutional or community breeding facilities
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	6.1 Promotion of internet based discussion forums/blogs relating to crops/cropping systems, livestock and water management
	
	
	
	
	
	
	
	
	NARI (Applicant)

	6.2 Establishment/ strengthening of annual regional multi stakeholder and researcher-extension provider forums in PNG, SI and Vu
	
	
	
	
	
	
	
	
	NARI, MAL & DARD

	6.3 Resources and methods developed for the dissemination of adaptation information to vulnerable communities in PNG, SI and Vu


	
	
	
	
	
	
	
	
	NARI, MAL & DARD

Associates: Kastom Gaden, DAL and World Vision


1.6. Sustainability (max 3 pages)
1.6.1 Expected outcomes and impact of the Action.
The Action is expected to have direct and immediate impact on the selected target communities in each country. These communities will have been consulted before and during the Action, and will have provided significant input to the types of technologies being developed. As such, it is expected that they will take ownership resulting in at least a 50% technology adoption rate (within target groups) by the conclusion of the Action and a 70-90% adoption rate within 2 years of its conclusion. 
By the final year of the Action, target communities will have opportunity to invest in new simple low cost water management technologies, appropriate for their specific environments (at least one option for each stress scenario – moisture excess or deficit in each geographic region), which should give rise to improvements in crop and livestock productivity under both normal (rainfall) and stress conditions – irrigation and integrated fish-farming/poultry (chicken, ducks) rearing options will be beneficial under normal conditions. They will also have access to new (or existing) varieties of sweet potato and other crops tolerant of drought, excess precipitation and soil salinity conditions (at least 2 varieties and 2 crops per stress scenario) and livestock diversification options (at least 2 options per stress scenario) and preferred locally produced feeds (at least 2 local feed options per stress scenario). 
The assessment of existing systems and identification of new clean seed supply mechanisms, and the  identification and demonstration of improved livestock breeding stock supply mechanisms at pilot scale in each community, will provide opportunity for sustaining the new production technologies. Such on-going supply mechanisms, if implemented, and coupled with the various technology options and policy support should lead to sustained improvements in household (quality/protein) food production and hence food security within the different target communities. The economic status of the said smallholder communities should also be improved since both crop and livestock technologies will provide additional saleable commodities for income generation. 
Socially, communities will benefit from both improved food security and improved household incomes, enabling them to better meet their traditional social responsibilities and the costs of school and medical services. At technical level, published results of research from the present Action will have impact on the wider scientific community, both nationally and internationally, and at policy level, the results and outcomes will provide the basis for government policies to address the food security needs of smallholders in each of the developing countries.
1.6.2 Dissemination plan and the possibilities for replication and extension of Action outcomes.
It is expected that the technologies developed in the Action will be made available to the wider communities in each country (around 2 million people) who are similarly exposed to climate change imposed stresses. Equally, it is expected that efforts will be made by policy makers and those in authority to replicate the mechanisms for clean seed and livestock breeding stock supply (as piloted and demonstrated in the target communities) to service the broader beneficiary communities. 

Various approaches will be taken to disseminate successfully piloted technologies to the wider beneficiary communities. Field days will be organized at pilot sites to allow the wider communities to see the technologies in Action and to hear from the farmers on whose land the piloting has taken place. Posters and information bulletins will be produced for distribution both to farmers and to local high schools. Information on the technologies and their need will be prepared for local Agricultural and rural training colleges for inclusion in their curricula. Information will also be prepared for schools for disabled people in PNG, SI and Vu. Consistent with communication needs revealed during baseline surveys, radio broadcasts, newspaper articles, extension materials and community consultations will be prepared in local languages detailing the new technologies and their potential impact. 
Key to the successful dissemination of the Action outcomes will be the link established during the Action with the formal and informal extension providers in each country, who will have input and involvement as associates to the Action. These organizations (e.g. DAL, Kastom Gaden and World Vision) have mandates to provide vulnerable communities with appropriate technologies and resources to improve their livelihoods and food security status. 
As an Action exit strategy, therefore, all necessary information and access to genetic and technical resources will be made available to these organizations to equip them for the task of disseminating the new technologies to the wider vulnerable communities in each country. Recommendations will also be made to government policy makers as regards the setting up of clean seed and livestock breeding stock supply mechanisms to service climate change vulnerable communities throughout each country.
The Action will give rise to significant multiplier effects. The technologies piloted in target communities and adopted by these communities – numbering more than 1,000 households - should ultimately be adopted by around two million people in climate change vulnerable areas across the three countries. Equally the mechanisms for supplying clean seed and livestock breeding stock to farmers can also be replicated or multiplied to provide such services to the larger beneficiary communities. In addition, the partner research organizations will have gained scientific knowledge and technical resources (equipment, crops and livestock genetic material) enabling them to research further new technologies to address the on-going problems associated with climate change.
1.6.3 Risk Analysis (Risks, Adverse impacts & Management strategies for each result & activity) 

	No
	Risks
	Potential Adverse Impact
	Risk Management Strategy

	1
	Action funding delayed
	Action results delayed
	Lag-time built-in to allow for delays.

	2-3
	Communities less willing to take part in some areas
	Important risk areas not represented in action
	Identify more than one target community in each risk area

	4-5
	Import of genetic resources restricted from some origins
	Lack of diverse genetic resources with required characteristics
	Put greater emphasis on improving local crop/animal genetic resources.

	6
	Regional unrest and natural disasters hindering travel
	Linkages and information sharing between stakeholders delayed
	Adequate time built-in to allow for delays without delaying finish date

	1.1 
	Working relationships & communication poor
	Action management suffers and action outputs are delayed
	Strenuous efforts made by AC to ensure good working relationships

	1.2
	Some equipment unavailable or price inflated
	Training and office work delayed

Equipment costs exceed budget
	Equipm’t sourced inside & outside PNG; Some items borrowed instead

	1.3
	Stakeholders reticent at participating in workshops 
	Important information missing for action design & assessment
	Strenuous efforts made to encourage full participation by all stakeholders

	2.1
	Key data missing or difficult to access secondary data
	Delays in identifying target communities and hence surveys
	Adequate time built-in to allow for delays without delaying finish date

	2.2 -3.3
	Civil unrest hindering travel and communications 
	Delays in completing the various surveys and workshops
	Adequate time built-in to allow for delays without delaying finish date

	4.1  4.4
	Difficulties in sourcing germplasm
	Lack of diverse genetic resources with required characteristics
	Put greater emphasis on crop breeding activities.

	4.5 -4.7
	Some equipment unavailable or price inflated
	Screening and evaluation activities hampered or stopped
	Equipm’t sourced inside & outside PNG; Some items borrowed instead

	4.8
	Lack of clean seed supply systems in partner countries
	Existing systems cannot be assessed
	Focus instead on setting up completely new pilot systems

	5.2
	Difficulties in sourcing suitable genetic resources
	Lack of diverse genetic resources with required characteristics
	Put greater emphasis on animal breeding and use of local forages

	5.4
	Inadequate supplies of breeding stock available
	Pilot testing cannot proceed in timely fashion
	Adequate time built-in to allow for delays without delaying finish date

	5.5
	Lack of mechanisms to supply breeding stock in partner countries
	Existing systems cannot be assessed
	Focus instead on setting up completely new pilot systems emulating those from elsewhere

	6.1
	Internet communications unreliable
	Partner organization unable to access and input internet blogs
	Efforts will be made to provide all partners with broadband internet

	6.2
	Difficulties in locating venues for workshops
	Workshops deferred or cancelled 
	All possible venues including provincial offices, NGO, Church and School premises will be considered


1.6.4 Main preconditions and assumptions during and after the implementation phase.
The Action as designed has two preconditions: a grant is required from the EC (under the current call), and partner staff members are available to participate. No risk management strategy is contemplated as regards the 1st precondition, and the latter staff issue is unlikely to be a critical problem since alternative arrangements can be made.

Following activity implementation, the main assumption governing whether the specific objective will be achieved is: that communities are willing to adopt the new technologies. The Action by giving strong focus to smallholder participation at all stages and establishing trust and rapport between smallholders and researchers should minimise the chances of low rates of technology adoption.
1.6.5 Sustainability and how it will be secured after completion of the Action.

a. Financial sustainability: 
Financially, sustainability has been built into the process, the institutions in question having stable core funding from government and international donors for R&D work. Moreover these institutions are now getting increasing support from their national governments who are keen to assist the agricultural R&D sector in becoming more productive in the present climate change scenario. For example, NARI has just been awarded Euro 650,000 (annually for the next 4 years) development funding by the PNG government specifically to tackle the problems of climate change and drought on smallholder food production. This level of funding is expected to be supplied to NARI annually over the next 4 years, providing a sizeable budget to enable it to deliver technologies to communities in stress vulnerable areas. 
Because of the attention being given to pacific island countries in the wake of the Copenhagen summit, it is increasingly likely that funding from international donor organizations will continue to be made available to this region, and that this funding should help to ensure sustainability of the present Action outcomes. In this regard, Vanuatu has just in the past few months received substantive funding from the EC to finance its National Adaptation Programme for Action (NAPA) which addresses some of the problems associated with Climate Change. Further funding is likely to be forth-coming to support the mitigation of climate change impacts in both Vu and SI, including those impacts/stresses addressed in this Action.
b. Institutional sustainability: 

Institutionally, sustainability of the Action and multiplier effects will be ensured by the establishment of the following things:

1. Regional multi-stakeholder forums, providing on-going feedback on the outworking of technologies and enabling dissemination of information to a broad range of stakeholders.

2. Access to internet and internet blogs on climate change, encouraging exchanges of information between researchers and leading to new research initiatives.

3. Bi-regional research partnerships formalized by Memorandums of Understanding (MOUs’) between NARI, MAL and DARD, and between NARI and BOKU in Austria, enabling follow-up on Action results and development of new research initiatives building on the results of the present Action.
As part of the Action, MAL and DARD will also have acquired vehicles to facilitate further travel to target and beneficiary community groups to follow-up on the Action. MAL will also acquire a small tissue culture laboratory facility and NARI a glasshouse and some lab equipment, giving these organizations the capacity for on-going research to tackle the problems associated with climate change.
c. Policy level sustainability 
At Policy Level, governments are again focussing much more closely on agriculture as a means of providing food security for their people. Thus at this higher level we see policies strengthening agricultural research for development, and particularly research aimed at managing or mitigating the impacts of climate change on agricultural production and productivity. The present Action will help to further raise awareness about the impacts of climate change on vulnerable communities by providing specific up-to-date facts and figures for the different target communities. This information together with recommendations on the setting up of clean seed and livestock breeding stock supply mechanisms will provide the basis for policy initiatives and legislation to provide tangible support (including grants) to vulnerable communities to enable them to procure and implement technologies developed in the present Action.
1.7. Logical framework

Please fill in Annex C
 to the Guidelines for applicants. The Logical Framework should be completed with care in the proposed format and results should be quantified where possible. 

2. 2 
BUDGET FOR THE ACTION
Fill in Annex B (worksheet 1) to the Guidelines for applicants for the total duration of the Action and for its first 12 months. For further information see the Guidelines for grant applicants (Section 1.3, 2.1.4 and 2.2.1).
Explain and justify (maximum 2 pages) the main costs included in the budget.
5.2.1 Human Resources

Human resources, i.e. staff salaries, labour costs and per-diems make up 48% (Euro 1,741,674) of the total direct eligible costs of the Action (Euro 3,666,011). Such inputs of time, expertise and skills by both local and expatriate staff (NARI, BOKU, MAL and DARD), however, are absolutely essential if the Action is to deliver its results and meet its objectives. The NARI (expatriate) Action Coordinator has the key task of overseeing the Action and of ensuring that all 6 results are delivered in an efficient and timely manner. In his other role as NARI Livestock expert he will also be responsible for overseeing the day-to-day activities associated with the Livestock component (Result 5). Consequently, 50% of his time will be devoted to the Action over its 5-year tenure. He will be supported by local Coordinators in SI and Vu, who will spend 10% of their time managing Action activities/budgets etc. To ensure efficiency in budgeting and Action administration, the NARI Action office will be staffed by an administrative assistant (100%) and an accountant (33%) and the local Action offices in SI and Vu will be staffed with administrative assistants (10%).

Because PNG, SI and Vu, like other countries in the humid tropics, have little experience in water conservation and management (water harvesting, irrigation etc) for agriculture (since in the past it wasn’t necessary – but is now becoming needful with the strengthening of the ENSO cycle in the pacific and the prospect of recurrent drought conditions), this expertise will be supplied by an experienced post-doctoral water management engineer from Austria (BOKU), who will spend 83% of his time in the three countries, over the 5 year period, developing and overseeing the implementation of this Action component (Result 3). He will be advised by a very senior Water Engineer in BOKU, and assisted by local staff from NARI, MAL and DARD at scientific and technical levels, whose time will also be charged to the Action, and who will in the process gain valuable experience in this discipline giving an added return to the Action investment. The substantive investment in this overseas expert is justified by the absence of the requisite expertise in PNG, SI and Vu, and because it should deliver long-term returns (establishment of local expertise in water management design) as well as immediate dividends – i.e. systems of water management novel to the humid tropics and of immediate benefit to target communities and with application in other similar parts of the world.
To identify target communities, obtain the necessary primary and secondary data and information relating to food security and other relevant issues (Result 2), and to design and implement activities relating to stress tolerant crops (Result 4) and stress resilient livestock farming systems (Result 5), a number of key NARI, MAL and DARD staff will need to be funded. In particular a Principal NARI crop breeder and Agronomist will be needed together with a number of senior and junior scientists and technicians from NARI, MAL and DARD. This complement of staff represents a considerable amount of expertise which the Action will benefit from, and essential for the delivery of the different results.
In summary, the staff costs and per-diems (i.e. for off station activities) are essential and justifiable for the successful implementation of the Action. The public goods, policy developments, and life and livelihood protection for some 2.4 million people, that the said HR inputs are expected to deliver, should provide an excellent return on the initial investment. If it is considered that the previous severe El Nino induced drought in PNG in 1997, alone, required an emergency response (to deliver food etc to starving communities) costing upwards of Euro 100 million, then the present Action outcomes, when implemented throughout all beneficiary communities in all three countries, by eventually obviating the need for such emergency responses, has the potential to save hundreds of millions of Euro (as well as hundreds if not thousands of human lives) over the next couple of decades.
5.2.2 Travel

International and local travel costs make up 12% of the total direct eligible costs of the Action (Euro 451,005). Most of this travel cost (i.e. 77%) is for international travel i.e. between Europe and PNG and between PNG, SI and Vu. The travel between Europe and PNG is to enable the BOKU water expert to make return visits to PNG every year (important for family and domicile purposes) and to enable other BOKU staff to attend workshops in PNG, SI and Vu and contribute to the water management side of the work. International travel around the archipelagos of PNG, SI and Vu by staff attending workshops and taking part in survey and piloting activities is also absolutely essential and can only be accomplished by air. The remainder of the travel cost is taken up by local travel by air, boat and road, to allow locals to attend workshops and to facilitate partner staff travel to target communities for survey and piloting purposes. Because SI and Vu are comprised of hundreds of small islands and because many parts of PNG are inaccessible by road, the more costly boat and air travel options may be the only means available in many situations, and so the budget has been devised to allow for this fact. Instead of trying to cost every conceivable journey, average costs for boat, air (and road) travel have been computed for each country and have been used to develop the travel budget. 
5.2.3 Equipment and supplies

The final major Action cost relates to equipment and supplies. This component accounts for 21.8% of the total direct eligible costs of the Action (Euro 798,350). This Action has three main component areas (Results 3, 4 and 5) which will require appreciable equipment and supplies to execute. The water management component (Result 3) will incur essential and appreciable costs relating to drilling rig hire, and procurement of specialist equipment and supplies for water surveying, water harvesting and irrigation. These equipment and supplies are essential as this type of work has not been pursued to any real extent before in the three countries in question. The information resulting from these Action components in terms of water management feasibilities etc, and the benefits derived by the target communities, should more than justify the expenditure. 
For the two components relating to stress tolerant crop and livestock options for rural smallholders, a wide range of equipment and supplies are needed, including glasshouse facilities (NARI). a small tissue culture laboratory (MAL), 4-wheel drive vehicles (MAL and DARD), experimental tools etc. This equipment is not only essential for implementing the current Action, but also has the added benefit of building research capacity, enabling on-going research even after Action completion. 
The office equipment and facilities budgeted under the Action will also help to build capacity in the different partner organizations where such facilities tend to be lacking.
5.2.4 All other costs
The remaining budgetary costs comprising ‘Local Office’, ‘Other costs and Services’, and ‘Other Expenses’, take up the remaining 7.3% of the total direct eligible costs of the Action (Euro 266,657). These costs including office consumables, auditing and workshop costs are all necessary. 
Finally, NARI will co-finance 20% (Euro 732,002) of the total Action eligible cost, indicating its commitment to the Action. This does not include substantial in kind contributions in the form of research and support staff time, office facilities, and research utilities to be used for purposes of the Action. BOKU, MAL and DARD also make similar in kind contributions to the Action.
Please note that the cost of the action and the contribution requested from the European Commission must be expressed in EUR. The budget must be drawn up without using decimals. 

If the financing in full of the Action by the European Commission is allowed by the Guidelines for applicants (see section 1.3 of the Guidelines), justify in this section your request to benefit from such financing in full, by showing that it is essential to carry out the action.

3. 3. EXPECTED SOURCES OF FUNDING
Fill in Annex B (worksheet 2) to the Guidelines for applicants to provide information on the expected sources of funding for the Action.
4. APPLICANT'S EXPERIENCE OF SIMILAR ACTIONS

Maximum 1 page per Action. Please provide a detailed description of Actions managed by your organisation over the past three years.
This information will be used to assess whether you have sufficient and stable experience of managing Actions in the same sector and of a comparable scale to the one for which you are requesting a grant.

	Project title: Improving the Marketing Efficiency, Post Harvest Management and Value Addition of Sweet Potato in Papua New Guinea (ASEM/2006/035)
	SECTOR
:
31182 Agricultural Research

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Lowlands, Mainland of Papua New Guinea
	475,308.41 


	Dr A. Ramakrishna (National Agricultural Research Institute)
	Australian Centre for International Agricultural Research
	AUD$947, 868
	01/01/2008 to 30/12/2010 

	Objectives and results of the Action

	Objective- 

	Locally appropriate post harvest management and processing options (value-addition) developed and marketing efficiency improved.

	Results -

	1. Information on social, economic and physical components of sweet potato supply chains.

	2. Recommendations on locally appropriate post harvest handling  and processing options (value-addition)

3. Strategies for improving market efficiency, post harvest management and value additions.


	Project title: Soil Fertility Management in the PNG Highlands for Sweet Potato Based Cropping Systems (SMCN/2004/067)
	SECTOR:
31182 Agricultural Research

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Highlands of Papua New Guinea
	  567,573.70 


	Dr John Bailey (National Agricultural Research Institute) 
	 Australian Centre for International Agricultural Research
	AUD$1, 131, 865
	01/03/2007 to 31/03/2012

	Objectives and results of the Action

	Objective - 

	Improved nutrient management options in sweet potato based cropping systems in selected areas of the PNG Highlands validated, and enhanced capacity for soil research in PNG.

	Results:

	1. Information on successful indigenous fertility management options 

	2. Soil nutrition information package

	3. Soil and water processes in Highland soils assessed and quantified.

4. Best nutrition management options for sweet potato identified for farmer adoption and extension package prepared and disseminated.


	Project  title: Re-commercialisation of Pyrethrum Industry (ASEM/2003/010)
	SECTOR:
32161  Agro-industries

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	High Altitude Highlands of Papua New Guinea
	380,595.54 


	Martin Gunther (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$758, 990
	01/01/2007 to 31/12/2010

	Objectives and results of the Action

	Objective-

	Improved production of pyrethrum and pyrethrum extracts in Enga Province, PNG.

	Results:

	1. High yielding pyrethrum hybrids with superior agronomic features

	2. Pyrethrum grower production guide

	3. Technology dissemination products and events

4. High quality PNG Pyrethrum extract


	Project title: Fruit Fly Management in Papua New Guinea (CP/2003/042)
	SECTOR:
31192 Plant and post harvest protection and pest control

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Dry Lowlands of Papua New Guinea
	  371,074.00 


	Dr Solomon Balagawi (National Agricultural Research Institute)
	Australian Centre for International Agricultural Research
	AUD$740, 002
	01/04/2006 to 31/03/2009

	Objectives and results of the Action

	Objective:

	Utilization of improved management technologies for effective fruit fly control in selected crop production areas

	Results:

	1. Status and importance of fruit flies in selected crop production areas confirmed

	2. Fruit Fly management information package

	3. Increased skills for fruit fly management of extension workers and farmers

4. Information on host-status of different banana varieties


	Project title: Reducing Pest and Disease Impact on Yield in Selected PNG Sweet Potato Production Systems (CP/2004/071)
	SECTOR:
31192 Plant and post harvest protection and pest control

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Highlands of Papua New Guinea
	  454,200.37 


	Dorcas Homare (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$905, 774
	01/04/2006 to 31/03/2010

	Objectives and results of the Action

	Objective:

	Improved Sweet Potato pest and disease management systems adopted by farmers in target areas

	Results:

	1. Effective and appropriate sweet potato pest and disease monitoring and management systems developed

	2. Information and technologies disseminated

	3. Management systems demonstrated

4. Extension network


	Project title: Improving Yield and Economic Viability of Peanut Production in PNG (ASEM/2004/041)
	SECTOR:
31182 Agricultural Research

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Highlands of Papua New Guinea
	  423,435.41 


	Dr John Bailey (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$844, 422
	01/01/2006 to 30/06/2009

	Objectives and results of the Action

	Objective:

	Seed supply and peanut management technologies validated and information on feasibility of enhanced marketability of new peanut varieties and products established

	Results:

	1. Recommendation on best performing varieties 

	2. Sustainable seed multiplication strategy 

	3. Information on cost effective management practices 
4. Information on peanut marketing and other socio-economics factors

5. Increased R&D capacity in remote sensing technologies


	Project title: Management of Potato Late Blight (CP/2003/029)
	SECTOR:
31192 Plant and post harvest protection and pest control

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	High Altitude Highlands of Papua New Guinea
	  460,384.25 


	Dr Sergie Bang (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$918, 106
	01/01/2004 to 31/12/2009

	Objectives and results of the Action

	Objective:

	Integrated Potato Late Blight Management strategies developed, validated and utilized by smallholder farmers in Highlands of PNG using a combination of late blight-resistant germplasm with optimal fungicide and cultural management practices

	Results:

	1. Suitable late blight resistant potato cultivars identified

	2. Selected resistant varieties added to FPDA Seed Programme

	3. Inventory of Phytophthora infestans strains

4. Recommendations on cost-effective and safe fungicide spray schedule for late blight control
5. Recommendations on integrated disease management strategies for potato crops

6. Dissemination and Training Events on Integrated PLB Management Package

7. Information and Training materials produced on integrated disease management of PLB

8. Increased capacity for potato research and multiplication in-vitro, ex-situ


	Project title: Domestication and Commercialisation of Canarium Indicum in PNG (FST/2004/055)
	SECTOR:
31162 Industrial crop/export crops

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Lowlands Island of Papua New Guinea
	  187,542.30 


	Tio Nevenimo (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$374, 00
	01/01/2006 to 31/12/2009

	Objectives and results of the Action

	Objective:

	Innovations in galip nut improvement developed and their utilization in selected provinces enhanced.

	Results:

	1. Elite galip varieties available and bulked plant nurseries

	2. Increased skill of farmers in galip propagation methods

	3. A Melanesian market chain initiated for trading galip nut


	Project title: Indigenous Nut and Nutmeg Development Program for PNG (EU.15.03.05)
	SECTOR:
31162 Industrial crop/export crops

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Lowlands Island of Papua New Guinea
	  367,137.73 


	Dr John Moxon (National Agricultural Research Institute)
	European Union
	K1, 289, 560
	01/07/2006 to 31/06/2009

	Objectives and results of the Action

	Objective: 

	Enhanced utilization of two new cash crop industries (galip nut and nutmeg) in cocoa cropping systems in ENBP

	Results:

	1. Awareness of cocoa stakeholders in ENBP of the benefits of galip and nutmeg as (i) a dual cash crop/shade trees for cocoa and (ii) a viable (economic / 
strategic) response to the Cocoa Pod Borer incursion problem.

	2. small nutmeg/galip trees plantations on cocoa farms in ENBP

	3. Suitable small scale (pilot) galip nut and nutmeg/mace post harvest/processing facility 

4. Extension publications


	Project title: Improving the Profitability of Village Broiler Production in PNG (LPS/2005/094)
	SECTOR:
31163 Livestock

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	NARI Livestock Programme – Papua New Guinea
	200,550.92 


	Dr Workneh Ayalew (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$399, 942
	01/01/2007 to 30/09/2010

	Objectives and results of the Action

	Objective:

	Increased use of lower-cost locally available feed resources.

	Results:

	1. Best-bet feeding options for broiler production and profitability 

	2. On-farm testing and demonstration of developed feeding options in grow out facilities of partnering institutions (CLTC and LDS)

	3. Widespread adoption of alternative low-cost feeding options for profitable broiler production at pilot sites in highland and lowland areas.


	Project title: Integrated Assessment of Trade Related Policies in the Agricultural Sector: Supporting the Implementation of the CBD
	SECTOR:
31110 Agricultural policy and administrative management

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Dry Lowlands of Papua New Guinea & the NARI Chemistry Laboratory
	   48,814.08 


	Rosa Kambuou (National Agricultural Research Institute)
	United Nations Environment Program
	US$64, 000
	01/02/2007 to 28/02/2009

	Objectives and results of the Action

	Objective:

	Improved capacity to assess the impact of trade related policies on biodiversity.

	Results:

	1.  Increased PNG institutional capacity to assess the environmental, social and economic impacts of trade-related and other policies, with emphasis on impacts on biodiversity

	2.  Increased understanding of factors leading to either loss or conservation of agro-biodiversity, especially tariff related policy factors

	3.  Increased understanding of means to enhance sustainable agricultural trade and development

4.  A portfolio of integrated assessment methods and bio-diversity indicators for on-going use

5.  Increased capacity to develop and implement integrated national responses to the results of specific assessments

6.  Improved ability to integrate sustainable management of agro-biodiversity into trade policies and negotiations

7.  More effective inter-agency cooperation and enhanced civil society engagement in assessment and policy making


	Project title: Taro Beetle Management in PNG and Fiji (CP/2000/044)
	SECTOR:
31182 Agricultural research

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Lowlands Island of Papua New Guinea
	   42,771.68 


	Dr John Moxon (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$85, 296
	01/01/2006 to 31/12/2007

	Objectives and results of the Action

	Objective:

	Taro beetle management packages in sustainable farming systems developed in PNG and Fiji for commercial, semi-commercial and subsistence farmers.

	Results:

	1. Effectiveness of Metarhizium anisopliae (MA) as control against the Taro beetle determined

	2. Effectiveness of Oryctes virus in controlling beetle in PNG established.

	3. Established pesticide control measures for the sustainable management of taro beetle in PNG and Fiji.

4. Synergy identified between insecticides and bio control agents

5. IPM packages on management of taro beetle developed for growers.


	Project title: Rehabilitation of NARI Chemistry Laboratory (IMP/4.37)
	SECTOR:
31191 Agricultural services

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	NARI Chemistry Laboratory
	  313,170.00 


	Peter Corbett (National Agricultural Research Institute)
	European Union
	PGK1.1 million
	01/01/2006 to 30/12/2007

	Objectives and results of the Action

	Objective - 

	Laboratory testing services of the Chemistry Laboratory restored, following the accidental fire. 

	Results:

	1. Interior of Lab Building Renovated

	2. Basic Lab Testing Services commenced.

	


	Project title: Domestication and Commercialisation of Canarium Indicum in PNG (FST/2004/055)
	SECTOR:
31162 Industrial crop/export crops

	Location of the Action
	Cost of the Action (EUR)
	Lead manager or partner
	Donors to the Action (name)

	Amount contributed (by donor)
	Dates (from dd/mm/yy to dd/mm/yy)

	Lowlands Island of Papua New Guinea
	  187,542.30 


	Tio Nevenimo (National Agricultural Research Institute)
	 Australian Centre for International Agricultural Research
	AUD$374, 00
	01/01/2006 to 31/12/2009

	Objectives and results of the Action

	Objective:

	Innovations in galip nut improvement developed and their utilization in selected provinces enhanced.

	Results:

	1. Elite galip varieties available and bulked plant nurseries

	2. Increased skill of farmers in galip propagation methods

	3. A Melanesian market chain initiated for trading galip nut


III. PARTNERS OF THE APPLICANT PARTICIPATING IN THE Action
1 DESCRIPTION OF THE PARTNERS 

This form must be completed for each partner organisation within the meaning of section 2.1.2 of the Guidelines for Applicants. You must make as many copies of this table as necessary to create entries for more partners.

	EuropeAid ID number
 
	AT-2007-DPL-2711241106

	Full legal name  
	University of  Natural Resources and Applied Life Sciences, Vienna, also known in short as BOKU

	Nationality

	Austria

	Experience of similar Actions, in relation to the role played in the implementation of the proposed Action
	Promotion and dissemination of consolidated research results in semi-arid and arid Eastern African regions with an emphasis on water resource management, funded by EU/FP6 (2006-2008).

Project coordination: BOKU

Impact of irrigation development on poverty and the environment in Ethiopia, funded by ADA (2004-2008).

Project coordination: IWMI, BOKU

Increasing total farm productivity in vulnerable production systems in Mozambique through improved germ plasm, water and nutrient use efficiencies, funded by ADA (2007-2010)

Project coordination: CIAT, BOKU


Irrigation development, land use change and a shifting waterscape: The Chi-Mun River Basin, Thailand, funded by MPower (2006-2008)

Project Coordination: MPower, BOKU

	History of cooperation with the applicant
	None


	EuropeAid ID number
 
	None – derogation sought under this Action

	Full legal name  
	Ministry of Agriculture and Livestock (MAL)

	Nationality

	Solomon Islands

	Experience of similar Actions, in relation to the role played in the implementation of the proposed Action
	Feeding Village Poultry in the Solomon Islands (AS2/2003/054) – ACIAR funded 

(Euro 200,575)
Control of Asian Honeybees in the Solomon Islands (SFS/2004/030) – ACIAR funded (Euro 16,919)

The Use of Pathogen Tested Planting Materials to Improve Sustainable Sweet Potato Production in Solomon Islands and Papua New Guinea (HORT/2005/134) – ACIAR funded 

(Euro 401,160.50) 

Integrated Crop Management Package for Sustainable Smallholder Gardens in the Solomon Islands (HORT/2005/071) (Euro 351,015.00)

	History of cooperation with the applicant
	MAL has worked together with NARI and other partners in a collaborative ACIAR funded project “Reducing Pest and Disease Impact on Yield in Selected PNG Sweet Potato Production Systems (CP/2004/071)”. MAL has also worked closely with NARI for the past 12 months as partner in complimentary EU funded Actions under the ACP S&T programme (ACP S&T 2008-024 & ACP S&T 2008-025) where NARI is the applicant


	EuropeAid ID number
 
	VU-2009-FSD-1509831023

	Full legal name  
	Department of Agriculture and Rural Development (DARD)

	Nationality

	Vanuatu

	Experience of similar Actions, in relation to the role played in the implementation of the proposed Action
	DARD is a rural development agency, focused on promoting improved agricultural practices. Sustainable agricultural production has always remained one of its key strategies. This strategy will now include new activities proposed in this Action.

DARD implemented a 4 year EU POPACA Action which ended in December 2007

	History of cooperation with the applicant
	DARD has worked closely with NARI for the past 12 months as an Associate in complimentary EU funded Actions under the ACP S&T programme (ACP S&T 2008-024 & ACP S&T 2008-025) where NARI is the applicant




2PARTNERSHIP STATEMENT
[image: image2.jpg]Universitat fiir Bodenkultur Wien
University of Natural Resources and Applied Life Sciences, Vienna

Department of Water, Atmosphere and Environment
Institute of Hydraulics and Rural Water Management

Partnership Statement

Collaborative project “Generation and adaptation of improved agricultural technologies to mitigate
climate change-imposed risks to food production within vulnerable smallholder farming communities in
Western Pacific countries”

Hereby we confirm that we are willing and able to participate in the above mentioned collaborative project
within the European Commission Food Security Thematic Programme (FSTP) - Component 1 - Research
and Technology - in the context of impact and adaptation to climate change - priority area: risk
management in family agriculture in developing countries. The proposal addresses the call with reference:
EuropeAid/128500/C/ACT/Multi

Closure date of the call is January, 15" 2009.

1. We have read the Grant Application Form and understood what our role in the Action will be
before the application is submitted to the European Commission.

2. We have read the standard grant contract and understood what our respective obligations under
the contract will be if the grant is awarded. We authorise the lead Applicant to sign the
contract with the European Commission and represent us in all dealings with the European
Commission in the context of the Action's implementation.

3. The Applicant will consult with us as a partner regularly and keep us fully informed of the
progress of the Action.

4. We will receive copies of the reports - narrative and financial - submitted to the European
Commission.
S. Proposals for substantial changes to the Action (e.g., activities, partners, etc.) will be agreed by

the partners before being submitted to the European Commission. Where no such agreement
can be reached, the Applicant must indicate this when submitting changes for approval to the
European Commission.

6. Where the Beneficiary does not have his headquarters in the country where the Action is
implemented, the partners will agree before the end of the Action, on an equitable distribution
of equipment, vehicles and supplies for the Action purchased with the EU grant among local
partners or the final beneficiaries of the Action.

I have read and approved the contents of the proposal submitted to the European Commission. I undertake
to comply with the principles of good partnership practice.

Name: Ao0.Univ.Prof. Dr.phil. Herwig Waidbacher

Organisation: Universitat fiir Bodenkultur Wien (BOKU)

Position: Head of the ]?Qn_n;e t Water, re and Environment /’/j
Signature: / £

Date and place: ‘2007*__ 17 - A C ) /// ——
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Government Ministry of Agriculture & Livestock
P.O Box G13, Honiara, Solomon Islands

Telephone: 27987/24767
Fax: (677) 28365

PARTNERSHIP STATEMENT

Collaborative project “Generation and adaptation of improved agricultural
technologies to mitigate climate change-imposed risks to food production within
vulnerable smallholder farming communities in Western Pacific countries”

Hereby we confirm that we are willing and able to participate in the above mentioned
collaborative project within the European Commission Food Security Thematic Programme
(FSTP) - Component 1 - Research and Technology - in the context of impact and adaptation to
climate change - priority area: risk management in family agriculture in developing countries.
The proposal addresses the call with reference: EuropeAid/ 128500/C/ACT/Multi

Closure date of the call is January, 15" 2009.

1 We have read the application form and understood what their role in the action will
be before the application is submitted to the European Commission.

2, We have read the standard grant contract and understood what our respective
obligations under the contract will be if the grant is awarded. We authorise the lead
applicant to sign the contract with the European Commission and represent us in all
dealings with the European Commission in the context of the action's
implementation.

3 The applicant will consult with us regularly and keep us fully informed of the progress
of the action.

4. We will receive copies of the reports - narrative and financial - made to the European
Commission.

K Proposals for substantial changes to the action (e.g. activities, partners, etc.) will be

agreed by the partners before being submitted to the European Commission. Where
no such agreement can be reached, the applicant must indicate this when submitting
changes for approval to the European Commission.

6. Where the Beneficiary does not have its headquarters in the country where the
action is implemented, the partners must agree before the end of the action, on an
equitable distribution of equipment, vehicles and supplies for the action purchased
with the EU grant among local partners or the final beneficiaries of the action.

| have read and approved the contents of the proposal submitted _to the European Commission.
| undertake to comply with the principles of good partnership practice.

Name: l Mr. Edward Kingmele (CBE)
Organisation: Ministry of Agriculture and Livestock , :: !

Position: Permanent Secretary

Signature:

Date and place: 9/12/2009
| Honiara, Solomon Islands
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JFTIN GOVERNMENT OF VANUATU

Private Mail Bag 040, Port Vila Tel: (678) 22432 / 22525
Vanuatu (South West Pacific) Fax: (678) 25265
Partnership Statement

Collaborative project “Generation and adaptation of improved agricultural technologies to
mitigate climate change-imposed risks to food production within vulnerable smallholder farming
communities in Western Pacific countries”

Hereby we confirm that we are willing and able to participate in the above mentioned collaborative
project within the European Commission Food Security Thematic Programme (FSTP) - Component
1 - Research and Technology - in the context of impact and adaptation to climate change - priority
area: risk management in family agriculture in developing countries. The proposal addresses the
call with reference: EuropeAid/128500/C/ACT/Multi

Closure date of the call is January, 15" 2009.

1. We have read the Grant Application Form and understood what our role in the Action will be
before the application is submitted to the European Commission.

2. We have read the standard grant contract and understood what our respective obligations under
the contract will be if the grant is awarded. We authorise the lead Applicant to sign the contract
with the European Commission and represent us in all dealings with the European Commission
in the context of the Action's implementation.

3. The Applicant will consult with us as a partner regularly and keep us fully informed of the
progress of the Action.

4. We will receive copies of the reports - narrative and financial - submitted to the European
Commission.

5. Proposals for substantial changes to the Action (e.g., activities, partners, etc.) will be agreed by
the partners before being submitted to the European Commission. Where no such agreement
can be reached, the Applicant must indicate this when submitting changes for approval to the
European Commission.

6. Where the Beneficiary does not have his headquarters in the country where the Action is
implemented, the partners will agree before the end of the Action, on an equitable distribution
of equipment, vehicles and supplies for the Action purchased with the EU grant among local
partners or the final beneficiaries of the Action.

EU Commisstan
I have read and approved the contents of the proposal submitted to the ACP-Seeretasiat. |
undertake to comply with the principles of good partnership practice.

Name: Ruben B Markward

Organisation: 1 Department of Agriculture and Rural Development

Position: Head of the Department

Signature:

Date and | % /7—/ 7»0"97
mee | fher UICA





IV. ASSOCIATES OF THE APPLICANT PARTICIPATING IN THE ACTION

This section must be completed for each associated organisation within the meaning of section 2.1.2 of the Guidelines for Applicants. You must make as many copies of this table as necessary to create entries for more associates.

	
	Associate 1

	Full legal name 
	National Weather Service (NWS)

	EuropeAid ID number:

	

	Nationality

	Papua New Guinea

	Legal status

	Government Agency

	Official address
	P O Box 1240, BOROKO, PNG

	Contact person
	Samuel Maiha

	Telephone number: country code + city code + number
	+675 3244587/+ 675 3112385

	Fax number: country code + city code + number
	+675 3255201/+675 3255544

	E-mail address
	smaiha@pngmet.gov.pg

	Number of employees
	78

	Other relevant resources
	Long-term geo-referenced climate data for PNG, and expertise with SCOPIC (Pacific Climate) software and interpretation of climate indicators. Network of weather data collection stations throughout PNG providing up-to-date information on local climate conditions relevant to the project.

	Experience of similar actions, in relation to role in the implementation of the proposed action
	Currently helping PNG prepare for climate change in an ongoing collaborative ACIAR funded project entitled: “Early Warning and Drought Preparedness for Improved Management of Crop Production in PNG” ASEM/2006/129

	History of cooperation with the applicant
	The PNG NWS and NARI have worked in close cooperation in relation to weather data collection – NARI providing daily and monthly data to the NWS from a number of stations. NARI and the NWS are working together on a project funded by ACIAR entitled: “Early Warning and Drought Preparedness for Improved Management of Crop Production in PNG”


	
	Associate 2

	Full legal name 
	Department of Agriculture and Livestock (DAL)

	EuropeAid ID number:

	

	Nationality

	Papua New Guinea (PNG)

	Legal status

	Government

	Official address
	P O Box 2033, Port Moresby, NCD, PNG.

	Contact person
	Brown Konabe, Director, Food Security Branch.

	Telephone number: country code + city code + number
	675 3215379/3215378

	Fax number: country code + city code + number
	675 3215347

	E-mail address
	bkonafoodsec@datec.net.pg

	Number of employees
	200+

	Other relevant resources
	

	Experience of similar actions, in relation to role in the implementation of the proposed action
	Experiences in  implementation of FAO food security programs

	History of cooperation with the applicant
	Good cooperation in the implementation of bilateral food security programs funded by FAO and EU.


	
	Associate 3

	Full legal name 
	Solomon Island Meteorological Service

	EuropeAid ID number:

	

	Nationality

	Solomon Islands

	Legal status

	Government

	Official address
	P.O Box 21, Honiara, Solomon Islands

	Contact person
	Lloyd Tahani

	Telephone number: country code + city code + number
	+ 677 24218 / +677 7458690

	Fax number: country code + city code + number
	+ 677 23029

	E-mail address
	l.tahani@met.gov.sb

	Number of employees
	50

	Other relevant resources
	Medium to long-term weather and climate data for a number of stations throughout Solomon Islands. This data and also expertise in identifying areas suffering from recent climate extremes will be made available to the Action.

	Experience of similar actions, in relation to role in the implementation of the proposed action
	None


	History of cooperation with the applicant
	None



	
	Associate 4

	Full legal name 
	Kastom Gaden Association

	EuropeAid ID number:

	

	Nationality

	Solomon Islands 

	Legal status

	Non Government Organisation (NGO)

	Official address
	Kastom Gaden Association

P.O. Box 742, Honiara

Solomon Islands

	Contact person
	Jack Kalisto 

Program Coordinator and

Clement Hadosaia

Program Support Officer

	Telephone number: country code + city code + number
	+677 39331 or +677 39551

	Fax number: country code + city code + number
	+677 39331

	E-mail address
	1. Clement Hadosaia clementh@kastomgaden.org
2. Jack Kalisto

jackk@kastomgaden.org

	Number of employees
	22 permanent staff – KGA Honiara

20 partner (staff) helpers based in the provinces

Network of lead farmers and planting material network members of 1,846 throughout the country.

	Other relevant resources
	1. Office building, facilities and other amenities such as HF radio, telephone, e-mail & internet access in Honiara. 

2. Provinces- Buildings, telephone and HF radios

	Experience of similar actions, in relation to role in the implementation of the proposed action
	14 years of solid experience in working with rural communities and isolated areas in Solomon Islands, especially in strengthening food security and sustainable livelihood development.

	History of cooperation with the applicant
	Is currently an Associate of NARI in EU funded ACP S&T programme projects for which NARI is Applicant (ACP S&T 2008-024 & ACP S&T 2008-025)


	
	Associate 5

	Full legal name 
	World Vision Pacific Development Group

	EuropeAid ID number:

	Pador #: DE-2007-CRO-2711146902

	Nationality

	Papua New Guinea

	Legal status

	International Non Government Organization

	Official address
	Ruta Place  
M/S PO Box 4254, Port Moresby,
National Capital District  PNG

	Contact person
	Dr. Curt von Boguslawski

	Telephone number: country code + city code + number
	Landline: +675 311 2530
Mobile: B-Mobile: +675 76722683,

Digicel: +675 72041266



	Fax number: country code + city code + number
	+675 325 4225



	E-mail address
	curt_von_boguslawski@wvi.org

	Number of employees
	252 Employees

	Other relevant resources
	

	Experience of similar actions, in relation to role in the implementation of the proposed action
	1. Madang Sweet Potato Project

The project started in July 2004 and ended in December 2008. This project was funded by Australian Center for International Agricultural Research (ACIAR). The main objective of the project was to simultaneously trial, evaluate and disseminate appropriate sweet potato varieties to the rural farming sector along the North Coast of PNG.

The proposed outputs of the project were:

1. Farmer criteria for adoption for sweet potato varieties identified.

2. Promising sweet potato varieties from NARI trials evaluated/adopted by farmers and scientists across a representative range of agro-ecologies in PNG.

3. A dissemination technique which utilizes farmers as multipliers and evaluators of planting material evaluated.

2. Halivim Kominiti Long Taim Hangere project
The Halivim Kominiti Long Taim Hangere project was actually a continuation from the ACIAR funded project known as Farmer Evaluation and Multiplication of Sweet Potato Varieties Project. 

The overall goal of the HKLTH project was to address food security issues by; 

• multiplying and distributing seeds and planting materials for varieties of six (6) crops at 7 selected schools located strategically in five districts in Madang Province; 

• active involvement of schools students and community groups in project activities as part of ‘Making a Living ‘ education syllabus ; and 

• create a self-supporting seed and plant materials distribution point at each of the selected sites (schools) – community managed multiplication plots. 



	History of cooperation with the applicant
	World Vision worked in partnership with NARI (applicant) in the ACIAR funded Madang Sweet Potato Project (listed in the previous section above)



	
	Associate 6

	Full legal name 
	Ministry of Mines & Energy - Water Resources Management Division

	EuropeAid ID number:

	

	Nationality

	Solomon Islands

	Legal status

	Public (Solomon Islands Government)

	Official address
	P O Box G37

Honiara

Solomon Islands

	Contact person
	Charlie Bepapa

(Director Water Resources)

	Telephone number: country code + city code + number
	+677 21522

	Fax number: country code + city code + number
	+677 25811

	E-mail address
	cbepapa@mines.gov.sb

	Number of employees
	8

	Other relevant resources
	Familiar with SOPIC (Pacific Climate) software and interpretation of climate indicators.
Data and information on drainage in different parts of Solomon Islands, and experience and expertise in relation to ground water resources, which will be relevant to the Action

	Experience of similar actions, in relation to role in the implementation of the proposed action
	Integrated Water Resource and Wastewater Management Project – Managing Honiara Water Supply and Reducing Pollution through IWRM Approaches

	History of cooperation with the applicant
	Nil




	
	Associate 7

	Full legal name 
	Vanuatu Meteorological Service

	EuropeAid ID number:

	

	Nationality

	Vanuatu

	Legal status

	Government Organisation

	Official address
	PMB 9054

Lini Highway

Nambatu Area

Port Vila

VANUATU

	Contact person
	Kaniaha Salesa Nihmei

	Telephone number: country code + city code + number
	+ 678 23866/+ 678 77 93702

	Fax number: country code + city code + number
	+678 22310

	E-mail address
	skaniaha@meteo.gov.vu

	Number of employees
	45 Staff for the whole organisation 7 of which are in the Climate Section

	Other relevant resources
	Climate Data for Vanuatu are all digitized in a database and will be available for use in the Action. Also experience and expertise will be made available to the Action

	Experience of similar actions, in relation to role in the implementation of the proposed action
	Climate focal point for implementation of Climate Change projects such as the Second National Communications (SNC) to the UNFCCC

	History of cooperation with the applicant
	None



	
	Associate 8

	Full legal name 
	Department of Geology, Mines and Water Resources

	EuropeAid ID number:

	

	Nationality

	Vanuatu

	Legal status

	Government Body

	Official address
	P.M.B 9001, Port Vila, Vanuatu

	Contact person
	Christopher Ioan

	Telephone number: country code + city code + number
	+678 22423 or +678 5552664

	Fax number: country code + city code + number
	+678 22213

	E-mail address
	cioan@vanuatu.gov.vu

	Number of employees
	24

	Other relevant resources
	Information and data on recent water surveys will be made available to the Action, together with experience and expertise.

	Experience of similar actions, in relation to role in the implementation of the proposed action
	National body dealing with planning, development and management of water resources including water supply delivery in rural communities.

	History of cooperation with the applicant
	None.




	
	Associate 9

	Full legal name 
	Vanuatu Agricultural Research and Technical Centre (VARTC)

	EuropeAid ID number:

	

	Nationality

	Vanuatu

	Legal status

	Government body

	Official address
	PO Box 231, Santo, Vanuatu

	Contact person
	Marie Melteras (Chief Executive Officer)

	Telephone number: country code + city code + number
	+ 678 36320 / + 678 36420

	Fax number: country code + city code + number
	+ 678 36355

	E-mail address
	m_melteras@vanuatu.com.vu

	Number of employees
	10

	Other relevant resources
	Experience in crop breeding and in screening crops for desirable characteristics. 

	Experience of similar actions, in relation to role in the implementation of the proposed action
	1. SPYN: South Pacific Yam Network: Action sponsored by INCO coordinated by Vincent Lebot who is still TA at VARTC-DARD (1998-2001)

2. Diagnosis and Correction of Nutritional Disorders of Yams: Action sponsored by ACIAR coordinated by Melteras Marie (2002-2005)

3. POPACA Action:  EU Action coordinated by François Japiot (2002-2007)

4. Agro diversity Action sponsored by FFEM: on going Action (2005-2010)

	History of cooperation with the applicant
	VARTC and NARI have participated in regional meetings and forums on various regional R&D issues and policies. In addition, VARTC is partner in a series of EU funded ACP S&T Programme Actions in which NARI is the Applicant (ACP S&T 2008-024 & ACP S&T 2008-025).
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2.2   Baseline surveys and stakeholder workshops in each target community: (PNG, SI and Vu) Semester 2 (months 8-11)








4.4  Source other crops to diversify Sem 2-4











4.2  Develop breeding material of stress tolerant SP varieties: Sem’ 3-9





5.5  Assess & demons’ supply mechanisms: Semesters 7-8




















6.3  Dissemination of technologies & publications: Sem’s 9-10











6.2  Multi-stakeholder forums: Sem’s 7-8





6.1  Promotion of pertinent web blogs: Sem’s 3-4





5.4  Pilot test livestock systems: Sem’s 4-8








5.3  Evaluate the nutritive value of feeds: Semesters 3-5








5.1  Assess potential for diversifying livestock: assets Semester 2 (M 9-12)











4.3  Screening crop germplasm for stress tolerance: Semest’s 3-6




















4.1  Source stress tolerant sweet potato (SP) germpl’m Sem2 (9-12)











2.1   Identification of target communities (5 in PNG, 3 in SI and 3 in Vu): Semester 1/2 (Months 5-7)








1.3   Action Inception, mid-term and completion workshops (in PNG, SI and Vu): Semesters, 1 (months 4-6), 5 and 10, respectively.





1.2   Action offices established, staffed and equipped (at NARI HQ – PNG; MAL HQ – SI; and DARD HQ - Vu): Semester 1 (Months 3-5)





1.1   Action Coordination: Initial and Annual Steering Committee Meetings – 6 in total: in Semesters 1, 2, 4, 6, 8 & 10, respectively. 





3.1   Water surveys in target communities & identification of pilot sites: Sem 2 (9-12)








3.2  Integrated water management concepts for target com’s: Sem’s 3- 4











4.5  Evaluate germplasm under simulated stresses: Sem’s 4-9





4.7  Pilot validation of selected crop germplasm: Sem’s 7-10








5. Stress resilient livestock systems tested & available to target comm’s





4. Stress tolerant crops & crop varieties available to target comm’s





3. Water management systems available to target commun’s





2. Target communities identified & participating





1. Action resourced &  managed effectively





2.3  End of Action surveys & workshops: Semester 10





Linkage pathway








  Result








Activity





















































KEY:





























ACTION START





6. Information sharing between stakeholders





4.8  Mechanisms for supplying quality seed: Sem’s 7-10





Spec. Objective: Improved food production capacity of smallholder communities in PNG, SI and Vu in areas ………………





3.3  Pilot testing of water & soil moisture managem’t options: Sem’s 5-10





5.2  Identify stress tolerant forage Sem 2-4

















































































































4.6  Evaluation of other crops under simulated stress conditions Semester 3-4 














�	See footnote 2	





� Explanations can be found at the following address: 


� HYPERLINK "http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm" ��http://ec.europa.eu/europeaid/multimedia/publications/publications/manuals-tools/t101_en.htm� 
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