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ANNEX 1: Project Budget UNDP Investment Component


Annex 1A:  UNDP BUDGET INVESTMENT COMPONENT  

When the project is implemented it may be necessary to adjust the breakdown, or adjust the yearly allocations, in the light of needs encountered during actual execution.  However, the total funding envelope will remain unchanged.
	Code
	Description
	Year 1
	Year 2
	Year 3
	Total UNDP

	
	
	US$
	US$
	US$
	US$

	10
	PERSONNEL
	
	
	
	

	11
	International personnel
	
	
	
	

	
	International technical consultants
	90,613
	90,613
	0
	181,226

	
	Line total
	90,613
	90,613
	0
	181,226

	40
	EQUIPMENT
	
	
	
	

	45
	Expendable and non-expendable equipment and materials
	
	
	
	

	
	Bulgaria
	439,997
	109,999
	0
	549,996

	
	Hungary
	349,582
	87,396
	0
	436,978

	
	Latvia
	204,347
	51,087
	0
	255,434

	
	Lithuania
	221,463
	55,366
	0
	276,829

	
	Poland
	910,570
	227,642
	0
	1,138,212

	
	Line total
	2,125,959
	531,490
	0
	2,657,449

	50
	Miscellaneous
	
	
	
	

	
	Miscellaneous, reporting, evaluation
	5,000
	5,000
	
	10,000

	
	Line total
	5,000
	5,000
	
	10,000

	90
	INVESTMENT COMPONENT TOTAL (UNDP GEF FUNDING)
	2,221,572
	627,103
	0
	2,848,675

	
	TOTAL UNDP GEF excluding PDF-B
	
	
	
	2,848,675

	
	National govt. contributions US$ in kind
	
	
	
	373,400

	
	Sub-total
	
	
	
	3,222,075

	
	UNDP PDF-B
	
	
	
	45,000

	
	TOTAL UNDP GEF including PDF-B
	
	
	
	3,267,075


ANNEX 1B:  INDICATIVE INVESTMENT DETAILS BY COUNTRY (UNDP GEF FUNDS)
Provisional estimated budgets for UNDP GEF investment funds, showing indicative breakdown for investment components. The detailed allocation of budgets will be discussed fully with participating countries when the project commences, and will be revised in order to rapidly achieve the MB phase-out and address the needs of MB users with respect to alternative technologies that are suitable to local circumstances.

BULGARIA investment budget GEF UNDP $ 549,996

	Bulgaria postharvest breakdown (estimates)
	GEF total US$

	For silo / grain companies:
	

	Materials and equipment for sealing silos
	43,880

	Recirculation system including portable fans
	57,800

	IPM monitoring equipment (pitfall traps, floor traps)
	12,750

	For fumigation companies for silos: 
	

	Blowers for aeration (5 horsepower)
	6,000

	Ventilation hood and piping, electrical materials
	1,350

	Safety equipment, masks with filters, first aid kit for fumigant use
	2,430

	ATi phosphine sensors
	4,000

	Draeger pump, tubes, micro pac plus
	1,440

	Sub-total silos
	129,650

	For mills - IPM + heat:
	

	Industrial vacuum cleaners
	10,000

	IPM monitoring equipment (floor traps, pheromone traps etc)
	11,529

	For fumigation companies for mills  - IPM + heat:
	

	Mobile heating units (e.g. ThermoNox)
	100,800

	Electrical distribution system
	10,100

	Thermometers - infra-red gun
	2,000

	Ventilators/blowers (not same as blower above)
	19,000

	Sealing materials (sheets, silicon, etc.)
	450

	Sub-total mills
	153,879

	Total GEF UNDP postharvest investment Bulgaria
	283,529


	Bulgaria soil investment breakdown (est.)
	Quantity estimated
	 GEF total US$

	Rotating-spading injection equipment for metam
	2
	47,040

	Rotating-spading injection equipment for dazomet, 1.5 m width, with plastic laying function
	1
	16,800

	Mobile steam boiler, 2500 kg per hour
	1
	91,560

	Spare parts for machinery above
	1
	13,188

	Grafting equipment and materials
	1
	30,000

	Development of local substrate materials
	1
	27,879

	Agricultural materials for other MB alternatives, equipment for difficult MB uses
	1
	40,000

	Total GEF UNDP soil investment Bulgaria
	
	266,467


HUNGARY investment GEF UNDP $436,978
	Hungary soil investment breakdown (estimates)
	GEF total US$

	Rotating-spading injection equipment for metam, 1.5 metre width
	57,120

	Rotating-spading injection equipment for dazomet, 1.5 m width, with plastic laying function
	40,800

	Mobile steam boiler, 2500 kg per hour
	111,180

	Spare parts for machinery above
	18,840

	Development of local substrate materials
	114,700

	Agricultural materials for other MB alternatives, equipment for difficult MB uses
	94,338

	Total GEF UNDP investment Hungary
	436,978


LATVIA investment GEF UNDP $255,434

	Latvia postharvest investment breakdown  (estimates)
	GEF total US$

	For silo / grain companies:
	

	Materials and equipment for sealing silos
	30,000

	Recirculation system including portable fans, piping, connections
	50,000

	IPM monitoring equipment (pitfall traps, floor traps)
	7,774

	For fumigation companies for silos:
	

	Blowers for aeration (5 horsepower)
	18,000

	Ventilation hood and piping, electrical materials
	4,050

	Safety equipment, masks with filters, first aid kit for fumigant use
	7,290

	ATi phosphine sensors
	6,000

	Draeger pump, tubes, micro pac plus
	4,320

	Sub-total silos
	127,434

	For mills - IPM + heat:
	

	Industrial vacuum cleaners
	10,000

	IPM monitoring equipment (floor traps, pheromone traps etc)
	11,530

	For fumigation companies for mills  - IPM + heat:
	

	Mobile heating units (e.g. ThermoNox)
	78,470

	Electrical distribution system
	10,000

	Thermometers - infra-red gun
	2,000

	Ventilators/blowers (not same as blower above)
	16,000

	Sub-total mills
	128,000

	Total GEF UNDP investment Lativa
	255,434


LITHUANIA investment GEF UNDP $276,829

	Lithuania postharvest investment breakdown  (estimate)
	GEF total US$

	For silo / grain companies:
	

	Materials and equipment for sealing silos
	44,829

	Recirculation system including portable fans, piping, connections
	108,000

	IPM monitoring equipment (pitfall traps, floor traps)
	10,000

	For fumigation companies for silos etc:
	

	Blowers for aeration (5 horsepower)
	9,000

	Ventilation hood and piping
	1,000

	Safety equipment, masks with filters, first aid kit for fumigant
	1,000

	ATi phosphine sensors
	6,000

	Draeger pump, tubes, micro pac plus
	1,000

	Sub-total silos
	180,829

	For mills - IPM + heat:
	

	Industrial vacuum cleaners
	8,000

	IPM monitoring equipment (floor traps, pheromone traps etc)
	11,530

	For fumigation companies for mills  - IPM + heat:
	

	Mobile heating units (e.g. ThermoNox)
	55,470

	Electrical distribution system, thermometers - infra-red gun
	5,000

	Ventilators/blowers (not same as blower above)
	16,000

	Sub-total mills
	96,000

	Total GEF UNDP investment Lithuania
	276,829


POLAND investment GEF UNDP $1,138,212
	Poland postharvest investment breakdown  (estimates)
	 GEF total US$

	For silo / grain companies:
	

	Materials and equipment for sealing
	36,000

	Recirculation system including portable fans
	100,800

	Recirculation piping, connections
	20,000

	IPM monitoring equipment (pitfall traps, floor traps)
	5,040

	Local technical assistance for sealing and installation
	12,000

	For fumigation companies for silos etc:
	

	Blowers for aeration (5 horsepower)
	18,000

	Ventilation hood and piping, electrical materials
	6,340

	Safety equipment, masks with filters, first aid kit for fumigants
	5,000

	ATi phosphine sensors
	12,000

	Draeger pump, tubes, micro pac plus
	4,320

	Sub-total silos
	219,500

	For mills - IPM + heat:
	

	Industrial vacuum cleaners
	19,400

	IPM monitoring equipment (floor traps, pheromone traps etc)
	28,500

	For fumigation companies - IPM + heat and SF + heat:
	

	Mobile heating units (e.g. ThermoNox) - 20 per company
	201,600

	Electrical distribution system, Thermometers - infra-red gun
	41,400

	Ventilators/blowers (not same as blower above)
	76,000

	Sealing materials (sheets, silicon, etc.)
	8,800

	Computer equipment for fumigation guide
	1,500

	Mobile equipment for SF, electrical equipment, sampling lines
	15,300

	Self-contained breathing apparatus
	5,000

	Interscan for measuring SF, Fumiscope, infra-red gun thermometers
	12,340

	Sub-total mills
	409,840

	Chamber treatments - PH3 + heat (faster treatment than PH3 alone)
	

	For chambers:
	

	Speed boxes for PH3
	24,000

	Heating system
	27,000

	For fumigation company:
	

	Ventilation equipment, pipes, valves
	8,032

	Sub-total chambers
	59,032

	Total GEF UNDP investment postharvest Poland
	688,372


	Poland soil investment breakdown (estimates)
	Quantity estimated
	GEF total US$

	Rotating-spading injection equipment for metam, 3 metre width; 1 with plastic laying function
	2
	66,000

	Rotating-spading injection equipment for dazomet or metam, 1.5 m width, with plastic laying function
	2
	24,000

	Mobile steam boiler, 2500 kg per hour
	2
	130,800

	Spare parts for machinery
	
	25,440

	Grafting equipment and materials
	1
	30,000

	Development of local substrate materials
	1
	50,000

	Agricultural materials for other types of MB alternatives, equipment for difficult MB uses
	1
	93,600

	Installation and miscellaneous investment costs
	1
	30,000

	Total GEF UNDP investment soil Poland
	
	449,840


Annex 2: Project Strategy and Description

Annex 2A: Logical Framework Analysis of the Full Project 

UNDP is responsible for the investment components, and UNEP is responsible for the non-investment components of the project
	
	Project strategy
	Objectively verifiable indicators
	Sources of verification
	Assumptions (based on risks with the potential to be realised)

	Goal (global)
	Preservation of the stratospheric ozone layer
	
	
	

	Objective (global)
	Compliance with the Montreal Protocol through the phase out of methyl bromide consumption
	
	
	

	Outcomes (regional)


	Sector phase-out of methyl bromide in CEITs
	Reduction of MB consumption in all sectors to zero, except for QPS and exempted uses.
	National surveys and monitoring. Article 7 reporting under the Montreal Protocol to the Ozone Secretariat by countries
	Need to ensure there are functional monitoring and evaluation mechanisms in each country

	Outputs (regional and national)


	Development and implementation of cost-effective, sustainable, national phase-out co-ordination structures and mechanisms to cope with methyl bromide phase out, including future problem areas, and to sustain phase out post-project; 
	Permanent National Steering Committee, Technical Group, and trained extension service and user groups in countries at project end; registration of additional pest control products where needed; implementation of additional policy measures where needed
	Official commitment from the national ozone unit (NOU) and relevant government agencies on maintaining co-ordination committees and ensuring that extensionists and others continue to promote project principles etc. 


	Commitment expressed by stakeholders during the PDF-B is genuine. The Project Co-ordination Unit and national Monitoring and Evaluation bodies will carry out their tasks effectively and as scheduled

	
	Rapid transfer of replacement technologies to MB users, including installation of relevant equipment and participatory training at local level, focusing on a rapid replacement (based on alternative fumigants if necessary) for the 2005 growing season, to permit country compliance with the Montreal Protocol.  Later, a focus on non-chemical MB alternatives for 2006 onwards
	Replacement of MB use in sectors by chemical and non-chemical alternatives at the end of the project.


	Ozone Secretariat MB consumption data for 2004 onwards.

Detailed regular reports by the Project Co-ordination Unit and the national Monitoring and Evaluation Unit (M&E) on the progress of MB replacement amongst MB users across sector and sub sectors
	Timely and honest reporting by all parties concerned so that the project’s impact can be monitored as it progresses

	
	Enhanced awareness and confidence of MB users and other stakeholders in the phase out process, as a result of technology transfer support activities including monitoring of the technical and economic performance of alternatives, making improvements where necessary, providing easy-to-use technical information materials for the MB user, and increasing users’ ability to manage their pest control problems and find solutions.
	Regular survey on stakeholder mentality and attitude throughout project implementation. Adoption rate of methyl bromide alternatives by MB users. 

Regularity and efficacy of  encounters with extension: training activities and field visits
	Detailed regular reports by the Project Co-ordination Unit and the national M&E Unit on the progress of MB replacement amongst MB users across sector and sub sectors. Survey reports of the national M&E units, will include investigations into the mindset of the MB users towards the project and phase out exercise
	Honest dialogue between MB users and the other stakeholders and M&E body, such that the true opinions and mentality of all stakeholders is clear, and the genuine commitment and support to sustaining post project phase out

	
	Capacity building for the development of more environmentally sustainable MB alternatives based on IPM and non-chemical methods, reducing dependency on chemical alternatives to ensure sustainability in the long term.
	Increased capacity for the development and adoption of non-chemical and sustainable MB alternatives in both sectors.  Identification of viable non-chemical alternatives as a result of pilots.  
	Regular reports by the Project Co-ordination Unit and the national Monitoring and Evaluation Unit on the progress of MB replacement amongst MB users across sector and sub sectors
	Non-chemical MB alternative technologies exist and the data on their efficacy and utility in other countries are correct




ANNEX 2B: Stakeholder Analysis Results

	Stakeholder
	Characteristics (as relates to MB use)

· Socio-economic

· Structure, organization, status

· attitudes
	Problems and Interests (as relates to the project)

· unsatisfied needs

· interests, objectives


	Potentials and Deficiencies (as relates to project participation)

· resource endowments

· knowledge, experience
	Implications for the Project

· support

· resistance

	National Ozone Unit (NOU)
	· relatively small but well organized 

· good communication with Ministry of Agriculture (MAR), but lacking coordination of phase out activities

· aware of phase out, articulate, motivated but in need of technical and organizational assistance to mobilize stakeholders.
	· Small staffing means strong need to coordinate with other bodies (eg. MAR, Plant Protection Services, extension agencies)

· Need access to technical information on alternatives and know-how on effecting sectoral phase out.

· Bear responsibility for overseeing the compliance of the country with the Montreal Protocol.
	· Have clear overall picture of sectors to be targeted for activity

· Lack resources (human, technical, financial) to effect all the components of sectoral phase out.
	· Ideal local coordinator as can identify all stakeholders and bring them together

· No resistance anticipated as NOU exists to oversee the achievement of national compliance with the Montreal Protocol.

	Ministry of Agriculture 

(Plant Protection Service (PPS), Extension Service) – significant for both the soil and post-harvest sectors 


	· Generally well-established PPS, but strength of extension varied. In Hungary no extension, but expertise resident in the PPS research section.

· General awareness of MB phase out deadline, have rudimentary ideas of how phase out might be achieved

· Lack the resources (mostly technical and financial) to execute phase out.

· Good attitude to acting as primary executors in project in soil sector
	· PPS has general mandate for maintaining national plant health and plays major role in agrochemical registration process, education, training and supervision. In Latvia the PPS has a Fumigation Division and actively carries out 4.6% of post-harvest fumigations.

· Extension service can act as outreach to MB users

· Ultimately interested in alternatives that maintain an acceptable level of plant health, and oversee the spread and adoption of alternative technologies to MB users.


	· Technically competent, good knowledge of problems in the field and technical needs.

· Lack knowledge of participatory methodologies to more actively engage MB users in training, and the adoption process for alternatives.

· In the case of Hungary, the expertise of the PPS, institutes etc. must be mobilized since there is no extension set up.
	· Cooperation between PPS, extension and experts, with additional training in participatory delivery techniques, will act as a good vehicle for technology transfer in the field.

· Have role to play in the production of technical information materials for MB users.

	Ministry of Health (normally involved in the post-harvest sector)
	· Well established, with some form of phytosanitary inspectorate

· General awareness of MB phase out deadline, have rudimentary ideas of how phase out might be achieved

· Generally less ‘hands on’ with MB users, acting mainly as a regulatory body
	· Often has mandate for (post-harvest) chemical registration and/or certification of fumigators.

· Ultimately interested in ensuring that selected alternatives maintain a proper standard of food storage. (Phosphine fumigation common, but not adequately monitored).
	· Can identify sites, MB users (registered fumigators and other MB users), and can help in the registration process of new alternative formulations.

· Generally not actively involved in carrying out fumigations, nor equipped to monitor the quality of execution of fumigations by contracted fumigators.
	· Have a role to play in the targeting of resources towards sites for purposes of MB phase out and training in effective use of alternatives.

· Can identify certified fumigators, and join them in the training to ensure properly executed phosphine fumigations in the future

· Can be trained with fumigators and other MB users in non-chemical procedures (eg. IPM, sanitation).

· Have role to play in the production of technical information materials for MB users.

	Growers (Soil Sector) (Small scale/family farms; large commercial farms)
	· Some small farms have depended on methyl bromide for a long time (mostly tomato, pepper, cucumber) and have no major finance for investment in alternatives. Much agriculture in poly heated tunnels..

· Large farms (also produce cut flowers, strawberry runners), with significant capital tied up in heated glass house horticulture.

· Grower organisations exist, though tend to consist of larger growers grouped according to districts or regions of the country.

· Growers, particularly those in associations have expressed interest in project assistance as they recognise that MB phase out is approaching, or, in some cases has already been restricted

· Traditionally unconvinced of the efficacy of alternatives and lack trust in the authorities’ claim of a phase out that won’t heavily impact on profitability. 
	· All involved want to remain profitable, and are comfortable with methyl bromide consumption. But as local MB supply becomes limited, interest in alternatives has grown.

· Unwilling to use alternatives without technical, financial and training assistance, and if not convinced of efficacy and minimum impact on profitability.
	· Some growers (particularly commercial growers) technically proficient, already using alternatives.

· Under pressure to phase out with MB bans, thus motivated to participate in the project with promise of assistance.

· Potential to save inputs in the long-run as move to non-chemical techniques and decreased chemical dependence.

· Improvements to environmental and human health with general move away from traditional chemicals and towards more environmentally friendly farming methods.
	· As end users, participation of the growers is crucial. With organization under the project, the more advanced growers can participate in the monitoring pilots and training of less advanced growers.

· MB users must be involved in technology diffusion and be convinced through first hand experience of the efficacy and benefits of alternatives so that phase out is sustained. Attempts to ‘impose’ alternatives will bring resistance from MB users.

	Storage Facilities (Post-harvest)
	· Consist primarily of state and privately owned grain stores and elevators. In Lithuania recent moves to on-farm grain storage to cut granary costs.

· In most countries grain associations exist.

· Highly dependent on the contracted fumigation services, and as such will follow the advice of the fumigator for choice of fumigant, 

· Comfortable in the use of both methyl bromide and in some instances, phosphine, in their facilities. 
	· All involved want to remain profitable, and are comfortable with methyl bromide consumption. But as local MB supply becomes limited, interest in alternatives has grown.

· Unwilling to use alternatives without technical, financial and training assistance, and if not convinced of efficacy and minimum impact on profitability.

· Phosphine is not applied properly in many cases, so it is not sufficiently effective at present
	· Under project, facility managers and staff have potential to gain practical knowledge of other pest control techniques, and learn to monitor the quality of fumigations delivered by contracted fumigators (‘smart customer’ training)

· Stand to gain knowledge of non-chemical techniques (IPM, sanitation, heat etc.) which will ultimately decrease chemical use and potentially reduce number of fumigations.
	· The promise of ‘smart customer’ training encourages participation of these MB users.

· Some managers found to be disinterested in moving from ‘tried and true’ broad spectrum methyl bromide. As such, they will only follow the lead of their contracted fumigators. 

	Fumigators (mostly contractors)
	· In the post harvest sector of several countries, one or two fumigators often have a monopoly, such that small operators are excluded. 

· In Poland, Hungary, Bulgaria there are contracted fumigators for soils, although other growers and technicians can also carry out soil fumigations. Generally more diffuse group of soil fumigators.

· Soil fumigators generally more cautious about change, while post-harvest private fumigators tended to be more open to change, provided that they could get access to training, technologies and associated equipment.
	· Privately contracted fumigators generally open to using any fumigation techniques that is acceptable to the customer.

· The fumigating farmer will be more cautious, as he fears loss of crop due to less effective pest control by an alternative.

· In the postharvest sector phosphine is not applied properly in many cases, so it is not sufficiently effective at present
	· Technically proficient post-harvest fumigators easy to target, especially as often few in number in any given country. Need additional training to ensure effective and sustainable fumigations. With project can gain expertise in other non-chemical techniques (eg. heat; IPM etc.)

· Technical proficiency amongst those who fumigate in the soil sector varied. But growers in particular lack the investment and know-how to change over to alternatives..
	· It will be easy to target technically competent post harvest fumigators in particular. Generally motivated to learn more about alternatives, and have crucial role to play in assuaging the fears of the end users.

· Soil fumigators, particularly contracted fumigators and those commercial growers which might carry out their own fumigations, have a role to play in being trained on alternatives as well as the participatory installation of alternative technologies, to spread alternative technologies amongst other growers who use MB. 

	Private institutions and research bodies (universities, institutes)
	· Well-established institutions, which act as a source of expertise and training experts in agriculture, social science and/or farm economics.

· Interested in the technical aspects of the implementation of alternatives, and observing the impact on stakeholder mentality and agroeconomics.
	· No real interest or needs as relates to the project
	· In general have offered to act as sources of expertise, and as independent Monitoring and Evaluation bodies to monitor implementation progress. Several universities have offered to develop questionnaires for biannual monitoring exercises to track technical implementation aspects, stakeholder mentality, acceptance of new technologies and socioeconomic impacts of project.
	· As have no real stake in the project, have been earmarked to act as independent monitors and evaluators, to identify and suggest ways to alleviate any hindrances to implementation progress, and identify methods of ‘backstopping’ various aspects of project implementation.


ANNEX 2C: DETAILED OVERALL PROJECT DESCRIPTION

This table shows the UNDP investment component in the context of the overall project and UNEP non-investment activities.
UNDP investment activities are highlighted in bold
	Immediate Project Objective or Output
	Barriers to be addressed
	Activities

	Immediate Output 1:

Development and implementation of cost-effective, sustainable, national phase out coordination structures and mechanisms to carry out the project work, cope with future methyl bromide phase out problem areas, and sustain phase out post-project.


	· Need for closer collaboration between the National Ozone Unit and the Ministries responsible for Agriculture, Plant/Crop Protection and stored products

· In some countries, there was a reluctance for end users to be forced into a collective not of their own initiative.


	Non-Investment Activities (UNEP)

Activity 1.1: The NOU will lead the formation of a national phase out coordination body or Project Coordination Unit (PCU), to oversee execution, to act as a conduit between international requirements and expertise and local needs, to coordinate the work to achieve rapid MB phaseout, and to monitor and evaluate the progress and impacts of the phase out project. The PCU will also assist necessary registration activities and assist the NOU with policy development.



	Immediate Output 2:

Rapid transfer of replacement technologies to MB users, including installation of equipment and participatory training at local level, focusing on a quick replacement for the 2005 growing season to permit country compliance with the Montreal Protocol, using fumigants/chemicals as necessary; 


	· Lack of capital

· Lack of extensive training

· Lack of confidence in alternatives (due to poor spread of knowledge on the efficacy, economics and technical implications of alternatives)

· Lack of MB user trust in extension services and Plant/Crop Protection Services

· Lack of resident Crop Protection Expertise in the Extension Service

· Lack of experience of extension service in participatory delivery methods for new technologies (they tend to use a top down approach to new technologies rather than involving the user in designing and streamlining the implementation of the technology).
	Non-Investment Activities (UNEP)

Activity 2.1:  Fumigators that use MB will be rapidly trained in relevant alternatives for the soil and post-harvest sectors.  Coordinated by the PCUs, this activity will be implemented by the national project team, international and national experts, PPS and extension bodies working closely with stakeholders.  The aim is to rapidly transfer the necessary know-how of existing alternatives, so that MB fumigators can adopt effective alternatives rapidly.

Activity 2.2: Training of trainers/extension who will provide follow-up technical support to fumigation companies and train other types of MB users. 
Activity 2.3:  In cases where smaller MB users need training or technical assistance in order to adopt alternatives, they will also receive training and on-site technical assistance (1 pre-season, one seasonal, and one at season-end).

Investment Activities (UNDP)

Activity 2.4:  UNDP will provide international specialists in MB alternatives to assist MB users in defining the necessary and suitable equipment and materials for replacing MB on-site.  Technical specifications will be developed.  Necessary equipment and materials will be procured. Specialists will assist MB users to install and correctly operate the equipment at sites where MB is used, providing follow-up advice and technical assistance related to this installation / investment work


	Immediate Output 3:

Enhanced awareness and confidence of MB users and other stakeholders in the phase out process, through the monitoring of the efficacy and economic performance of alternatives, improvements to alternatives, and increased ability of users to manage their pest control problems and find solutions. This will include pilots on non-chemical MB alternatives for the longer-term.

	· Lack of confidence in alternatives (due to poor spread of knowledge on the efficacy, economics and technical implications of implementing alternatives)

· Lack of  user trust in extension services and Plant/Crop Protection Services

· Lack of resident Crop Protection Expertise in the extension service

· Lack of experience of extension in the participatory delivery of new technologies (they tend to use a top down approach to introducing new technologies rather than involving the user in designing and streamlining the implementation of the technology)

· In some countries, there was a reluctance for end users to be forced into a collective working group not of their own initiative.

· Heavy dependence on private sector, contracted fumigators, with little fumigation expertise residing amongst the end user clientele, and in some cases, within the public sector (ie. storage facility owners and growers).


	Non-Investment (UNEP)

Activity 3.1: To enhance MB user trust and confidence, and ultimately the adoption of technologies, selected sites where MB alternatives are installed will be monitored and evaluated, to fine-tune and adapt the already registered alternatives to local conditions, and to help convince MB users of the efficacy of alternatives.

Similar sites in the post harvest sector will provide a means of delivering training and fine-tuning fumigation technique under different conditions of storage structure and gas-tightness. The data generated will be used for increasing user confidence and making technical and economic improvements in the methods. 

Activity 3.2:  To improve MB users’ ability to assess their own pest control problems, and help them assess pest control options. The PCU, the Ministry of Health (post-harvest sector) and/or the Ministry of Agriculture/PPS (soil sector) will develop user-friendly technical information materials for the MB users, describing the main pests controlled by MB and suitable alternatives. 

Activity 2, namely the provision of training and technical assistance to MB users, will also enhance trust in the extension system.

Investment Activities (UNDP)

Activity 3.3:  UNDP will be responsible for providing expertise for defining suitable equipment and materials with MB users, drawing up specifications, arranging procurement of necessary equipment and materials, and assisting their correct installation 


	Output 4:

The project will build capacity for the longer-term development of non-chemical methods and IPM MB alternatives, reducing dependency on fumigants/chemical alternatives to ensure sustainability in the long term.


	· Lack of capital

· Lack of extensive training

· Lack of confidence in alternatives (due to poor spread of knowledge on the efficacy, economics and technical implications of implementing alternatives)

· Lack of user trust in extension services of the Plant/Crop Protection Services

· Lack of resident Crop Protection Expertise in the extension service

· There was a general disparity in the technical quality and extent of currently implemented alternatives and what would be expected at the eve of total sector phase out.


	Non-Investment Activity (UNEP)

Activity 4.1:  The project will build capacity for the longer-term development of non-chemical pest control methods and approaches, including IPM.  This will further leverage the existing infrastructure and local expertise for sustaining phase out after the project is completed.

These activities will build on earlier project activities which utilized non-chemical technologies such as steaming and grafting. The post harvest work envisaged will involve non-chemical pest control techniques such as heat, and the use of pest monitoring and sanitation. 
Investment Activities (UNDP)

UNDP will be responsible for providing expertise for defining suitable equipment and materials for non-chemical MB alternatives, drawing up specifications, arranging procurement of necessary equipment and materials, and assisting their correct installation in pilots etc.


ANNEX 3:  COUNTRY  INFORMATION
Summary of background information collected in the joint UNEP – UNDP missions 

during the PDF project preparation stage

BULGARIA

Summary of background information collected in the joint UNEP – UNDP missions during the PDF project preparation stage

DATABASE OF MB END USERS AND MB ALTERNATIVES for soil applications

	CROPPING  types
	NO. OF GROWERS
	AREA

(ha)
	TOTAL

MB use (tonnes) 
	REGIONS OF CULTIVATION
	USE OF MB ALTERNATIVES
	REMARKS

	GREENHOUSES:

Tomato, Cucumbers, Pepper
	40
	300
	5
	Plovdiv-Pazarjik

Sandanski-Varna
	Solarization, Formaldehyde, Dazomet, Vydate (10G), Trichoderma, Bioact (Paecylomyces for biocontrol of root-knot nematodes); substrates: pine trees bark, rice husk, peat, hydroponics, Resistant tomato varieties, Steaming
	Metam is not registered, grafting of cucumbers is not being used, Bioact is registered but is not used by commercial growers.

In the whole country 700 ha of greenhouses are operational, 300 ha are abandoned.

Total number of smallholders growing indoor vegetables in the Plovdiv and Sandanski main centers is around 5000.

There are 120,000 ha of vineyards in the country, 60% being 60 years old and need to be replanted. Being affected by nematodes and Armillaria melea,

	PLASTIC TUNNELS

Tomato, Cucumber, Pepper
	100
	700
	5
	
	Plastic tunnels are moved to new land when severe soil-borne pests appear.
	

	TOTAL
	150
	1000
	10
	
	
	


PROJECT MANAGEMENT AND ORGANIZATION

	PROJECT MANAGEMENT
	COMPOSITION
	RESPONSIBILITIES
	REMARKS

	Ministry of Environment
	Minister of Environment represented by Ms. Lidia Asenova
	Overall environment policy and assignment of PCU. 
	

	National Ozone Unit-Project Coordination Unit
	Ms. Lidia Asenova,   Mr. I. Angelov
	Project coordination, Chairing of Steering Committee, Liaison with UN organizations: UNEP, UNDP, GEF
	.

	Steering Committee
	Ruling principle- Participatory involvement of all stakeholders and people who have know-how about MB alternatives.

Ministries of Env.,  Agriculture; Plant Protection Services, National Agricultural Advisory Service (NAAS), Rural Development Directorate; Vegetable Crops Research Institute-Plovdiv, Agricultural University of Plovdiv (Faculty of Plant Protection and Agroecology), Plant Protection Research Institute, Konstinbrod;   Vegetable Growers Association, Association of Grain Storage, regional representatives from Plovdiv and Sandanski.
	Strategic planning and supervision
	To be convened about twice a year

	Technical Committee (TC) or project team
	One project team or technical committee for soil- and another for  post harvest applications. 

TC needs to include the people who will implement training and technology transfer and people who have technical know-how about MB alternatives.  It may consist of representatives of Plant Protection Service, Sofia; Vegetable Crops Research Institute, Plovdiv, Plant Protection Research Institute (Kostinbrod), NAAS extensionists, probably MB fumigators
	Formulation of project’s technical workplans and approach, technical information about MB alternatives for MB users, technical assistance in installing alternatives, monitoring of pilots, development of extension tools and policy with others
	Include the trainers and extension in the technical committee so that the TC includes all the project team, ie. persons who are active in the project training, extension, installation and technical work.

	National Agricultural Advisory Service (NAAS) 

-  part of the project team
	The extension program is carried out by the project team, and extensionists of NAAS under the leadership of the Director of NAAS (Prof. Margarita Nikolova).  NAAS  allocates 5 leading regional agronomists to the project to be trained by  Agricultural University of Plovdiv and Vegetable Crops  Res Inst,  Plovdiv and international specialists (Training of trainers).  In order to develop a customer-oriented program, NAAS will collaborate with  the Vegetable Growers Association. 
	Providing technical assistance to MB users so that they can use MB alternatives successfully.

Helping to install MB alternatives on farms or other MB-user sites.

Monitoring of commercial pilots in the counties of: Plovdiv-Pazarjik and next Sandanski-Varna.
	Provide technical assistance to individual MB users, pre-seasonal and season-end group activities

	Monitoring and Evaluation
	Agricultural University of Plovdiv, under the leadership of  Vice Rector, Prof. G. Neshev.
	Developing M&E into a continuous  management tool. Visiting all MB users, identifying success and failure factors, providing information to the PCU,  Steering Committee, TCs/NAAS and Vegetable Growers Association. 
	Independent  professional body




TRAINING OF FUMIGATORS AND TRAINERS

	SELECTION OF TRAINERS
	LEADING PRINCIPLES
	TRAINING
	IN-SERVICE TRAINING
	REMARKS

	International and national specialists in NAAS and other organisations will rapidly train MB fumigators in the soil and postharvest sectors
	It is necessary to train leading MB fumigators as rapidly as possible, in order to achieve early MB reductions.
	First priority: training of MB fumigators and trainers.

Second priority: training of other types of MB users.
	
	

	For training of trainers: 5 experienced NAAS regional horticulture extension specialists with strong background in crop protection are earmarked by NAAS from the Plovdiv-Pazarjik regions.
	The training of trainers and MB fumigators will focus on theoretical and practical skills in the effective use of MB alternatives, and how to install MB alternatives in fumigation companies and adapt end-user practices to ensure that alternatives will be successful.

Will encourage participatory extension methods. The latter will emphasize hands-on demonstrations, how to group MB users, organize visits, deliver presentations in a participatory manner, raise awareness of MB users (under the responsibility of NAAS). 
	Training of trainers is carried out for 7days at the Vegetable Crops Research Institute, in close collaboration with the University of Plovdiv and PPS with the participation of international consultant(s) and specialists in MB alternatives..

Selected NAAS horticulture extension specialists from the 4 project regions will attend the training session.
In the postharvest sector the project will initially organise two training seminars for fumigators, experts from NSPP, lecturers, technical staff from companies using fumigation services, and other relevant persons
. 
	NAAS horticulture extension specialists from Sandanski and Varna will join the visiting schedule of their counterparts from Plovdiv and Pazarjik.  

Each regional extension specialist  be responsible for providing technical assistance to MB fumigators and other MB users, helping to install MB alternatives, monitoring 2 commercial scale pilots.

At the end of the 1st season, the group of 10 NAAS extension specialists  will review the season and lay out the action plan for the next season. 

The project team will develop a set of written recommendations for  MB alternatives which will provide the technical framework of the extension work.
	TC / project team members will sustain a regular visiting schedule in the producing areas and assist regional extension specialists  in their visiting and support program. 

	For training of trainers: 5 NAAS regional extension horticulture specialists  young agronomists with strong background in crop protection  are selected from the Sandanski-Varna regions.
	
	
	
	


MONITORING AND EVALUATION

	PRINCIPLES
	M&E BODY
	TARGETS
	EXECUTION 
	RISK FACTORS

	a. M&E functions will be carried out by an independent body.

b. M&E will provide an on-going management tool for all project levels.

c. Main attention to be paid to MB fumigators and users’ level (“bottom-up”): the way information and technologies reach them, the relevance of info and technologies to their needs and conditions, barriers in the adoption of technologies, and adoption rate (area/hectares per month) of alternative technologies.


	Agricultural University of Plovdiv  in collaboration with NAAS  personnel well-versed on participatory extension methods. 

Students will be employed for field work in collaboration with NAAS\extension workers possibly from counties other than the surveyed ones. 
	Large and small MB users will be surveyed once or twice during the year

The survey will cover both subject matter such as the technologies which have been adopted by MB users, as well as extension tools that have had impact on MB users activities.
	The findings of the monitoring process will be shared with TC/project team, PCU and Steering Committee at least twice a year. M&E will be treated not as a research tool but a management tool for immediate adjustments in project policy and action.
	Scarcity of registered chemical MB alternatives (MS not being registered in the country).

Growers’ lack of full trust in the field capabilities of extension. Relevance of commercial pilots.

 Lack of tradition and skills in the employment of participatory extension methods. 

Small growers dropping out of production. 

Low reduction figures of MB consumption

Gradual leverage of local funds for project activities. 

Adaptation to market economy.


PROJECT SUSTAINABILITY

	STRATEGY
	SHORT-TERM
	MID-TERM
	LONG-TERM
	REMARKS

	Transfer existing alternatives from other countries/regions

Establishing a firm contact between project team and leading MB users to assist rapid adoption of MB alternatives.

Technical support for MB users in case of technical difficulties such as: accelerated degradation of MS if used inadequately, development of resistance to MB alternatives (postharvest), registration of products, etc.
	Quick start with the aid of fumigating contractors who will approach large growers and discuss MB alternatives (pre-project activity, 2004).

Immediate start of project upon its sanctioning.

Rapid training of MB fumigators and installation of alternative equipment/materials.

Set up monitoring (pilots) of selected sites where alternatives are installed, identify improved application practices for alternatives, promotion of VIF plastic sheets if appropriate, application machinery (MS,  Dazomet, steaming) for greenhouse crops.

Registration of MS or 1,3-D/pic.
	Promotion of minor crops “off-label” registration of MB alternatives, and access to MB alternatives registered in other European countries.

Fine-tuning alternatives to reduce costs and/or increase benefits to former MB users.

Run-in of project structures and mechanisms: PCU, Steering C-tee, extension, research and involvement of all stakeholders, regular M&E.
	Reducing operating costs of MB alternatives and promotion of non-chemical or IPM approaches for soil-borne pests.

Promotion of non-chemical MB alternatives such as soilless culture, biocontrol, steaming, resistant varieties, grafting, use of composts and organic amendments.

Project structure and mechanisms carry on their activity with funding from local sources (government, NGOs, clientele, int’l and EU funds)
	Short-term period would cover project’s 1st 12 months, mid-term the 2nd 12 months.

Long-term continues after the completion of the GEF project




POLICY DEVELOPMENT AND ACTION PLAN 

	ACTIVITY
	RESPONSIBILITY

	Quickstart with the aid of contractors, extension: contacting all large MB users in Plovdiv and Pazarjik, prior to application of MB alternatives
	PCU, NAAS, contractors

	Assigning PCU, meeting of Steering Committee and TC: developing strategy for 1st year and technical plan
	Ministry of Environment, PCU, TC

	Training of trainers at Vegetable Crops Research Inst, University of Plovdiv. Start of M&E activity
	TC

	Visits by international experts, preliminary training of MB fumigators and trainers, 

Meetings of project team in the two project counties, attended by NAAS staff from Sandanski and Varna, drawing up action plan for 2005 with assistance from international specialists in MB alternatives
	NAAS, PCU,TC

	Full training of MB fumigators and trainers, installation of alternatives, planning pilot monitoring, technical assistance to MB users. In-service training of NAAS extension staff, development of publications and audiovisuals.


	TC, NAAS

	Launching extension field activity, contacting all large growers, grouping of small growers, group activities, monthly visiting  program
	PCU, TC, NAAS


BULGARIA (profile of Post-Harvest Sector)

a) Organisation and Responsibilities

In Bulgaria the national ozone unit, which is in charge of phase-out activities of MB, is based at the Ministry of Environment and Water, Air Protection Directorate. The National Plant Protection Service in the Ministry of Agriculture with the departments “Biological testing and Registration of Plant Protection Products” and the “Plant Protection Institute, Kostinbrod” is involved in the fumigation issue. With regard to fumigation the different institutions have the responsibilities outlined below:

In the Ministry of Agriculture 

· State Plant Protection Service, sector: biological testing and registration of plant protection products: ( registration of chemicals including fumigants

· State Plant Protection Service, sector: Plant Protection Institute: ( research, education and training, supervision and consulting  

In the Ministry of Interior

· Local police is supervising fumigation procedures on site

b) General Description of the Actual Situation

In Bulgaria only one company, “SD AT – Karlovo” was importing MB for the post harvest sector. Local fumigation companies have used MB for structure and commodity fumigation. The use of phosphine and other alternatives such as  better sanitation and the use of liquid insecticides (fog, dust, spray) were introduced and showed adequate results in some cases, but insufficient results in others.

During the mission four enterprises were visited:

-  Feed Mill “Progress” in Vrana

-  Silo Elevator “Atriko” in Vratsa

-  Rice Mill “Melor-2002-KK Ltd.” in Pazardjik

-  Tobacco factory “Socotab Bulgaria” in Radinovo

Grain elevator silos:

Silo-bins and transportation means are carefully cleaned and treated by insecticide spraying and/or fogging before harvest. Grain is only fumigated when insect infestation is observed. Incoming grain is carefully checked (HACCP standards) and stored grain is under permanent temperature control. By aeration and turning grain from one cell to another one during wintertime ,the temperature is brought down to 2°-3° C.

In small and medium size feed mills (fodder facilities), the storage capacity is very limited. Fumigation with a waiting period of 60 days is not practical, because the processing would completely collapse. About 40 of these facilities are producing a large part of the national feed for animals on farms. Big fodder factories around the country are closed because of financial problems.

Flour mills / feed mills:

Number of flour mills:


- 1 mill

production capacity 750 to / day


- 25 mills
production capacity 200 -300 to / day


- 120 mills
production capacity 80 – 100 to / day

Bulgaria has about 450 mills, but some of them are expected to disappear in the next years because of financial and market problems (Source: Bulgarian Millers Association).

In flour mills cleaning programs in combination with insecticide treatments (fogging and spraying) have been implemented. Parts of milling facilities were fumigated with phosphine, when electronic equipment was absent. Many mills are old fashioned with obsolete machines without electronic equipment. Sometimes equipment in the mill (machines, sifters etc.) was sealed with plastic sheets and fumigated with phosphine. But phosphine is not used appropriately in a number of cases and eventually insect problems occurred in the building that were difficult to handle. Especially in medium size and bigger mills the disinfestation process showed more and more problems that need to be addressed.  Monitoring systems (pheromone traps etc.) are not always implemented yet.

Smaller feed mills have not been fumigated in the past. The sanitation standard can be improved. During summertime fogging and spraying with liquid insecticides is undertaken. Monitoring systems (pheromone traps etc.) are not implemented yet.

Tobacco industry

The tobacco factory in Radinovo is said to be very modern (built in 2002). In this facility raw tobacco from Bulgaria is processed and stored (12.000 -13.000 to). All IPM measures (pheromone trapping of tobacco moth and tobacco beetle, sanitation, fogging etc.) are implemented and working. Incoming tobacco is conditioned in a vacuum chamber with steam before processing. After processing the tobacco is re-dried and packed before storage.

Before sending the tobacco out to customers it is fumigated with phosphine by order of contract as a preventive measure. The results with phosphine fumigation under gastight sheets, executed outside the Socotab facility, are very satisfying (Manager of Socotab). 

Problems are expected with the tobacco beetle; up to now this insect pest is neither present in the factory nor in the storage area.  The factory is going to expand.

Storage of tobacco in smaller quantities is also practiced on farm level around the country. Problems with tobacco moth and beetle are very common on that level. Fumigation with phosphine under sheets is the common practice to eliminate these pests.

c) The Pest Control / Fumigation business

During the mission two pest control and fumigation companies provided information on this business:

· UNIPEST CONTROL Ltd., Sofia (30 employees)

· FITOZASHTITA, Blagoevgrad (2 employees)

All professional fumigation companies in Bulgaria started fumigations with phosphine in grain storage, empty silo bins and other storage facilities already in 2000. The business with phosphine products increased steadily during these years. 

In former times only 40 MB licensed fumigators executed fumigations in the country.

Currently about 200 pest control companies are around, mostly working with 2-3 people. About 35 companies provide fumigation with phosphine.  Education and training is provided by the State Plant Protection Service in cooperation with the University.

Two companies import phosphine products from Germany, four companies import phosphine products from India, Brazil, China and South Africa.

In some cases fumigators together with their customers tried new fumigation technologies in different fumigation areas (e.g. high phosphine concentrations in a mill led to corrosion problems), so technical problems like these need to be addressed when phasing out MB.

Normal pest control activities have been developed and are in line with international IPM standards (improvement on sanitation, pheromone traps, cold fogging, hot fogging, UV-lights etc.).

The companies are not yet informed about the phosphine resistance problem of stored product pests, so training is necessary.

d) Consumption of MB

Methyl bromide consumption/usage in the storage sector and total consumption in Bulgaria

Year


MB use in storage sector

Total consumption of MB

1995


10 tons



  80 tons

1996


25 tons



100 tons

1997


15 tons



  60 tons

1998


15 tons



  60 tons

1999


15 tons



  60 tons

Source : Leaflet of MOEW and UNEP, 2001 ‘Without Methyl Bromide, but how ?’ May 2001, Plovdiv, Bulgaria

e) Problems Areas

The main problems which fumigators face are the following:

1. Waiting time after treatment of grain in silo-bins with phosphine pellets/tablets is too long. 

2. Silo bins are not gastight enough for long exposure times.

3. The use of phosphine in structures (mills, production facilities) needs to be managed with regard to corrosion problems.

4. The use of liquid insecticides is not very effective in dusty areas. 
HUNGARY DATABASE

DATABASE OF MB END USERS – SOIL SECTOR

	REGION
	NO. GROWERS
	 AREA IN HA
	CROPPING TYPE
	HOLDING SIZE
	MB CONSUMPTION in t
	MB ALTERNATIVES
	REMARKS

	SZENTES

Arpad Agrar Kft
	50
	25
	Cultivation in soil, heated plastic houses, mainly pepper, cutflowers, cucumber, tomato
	0.5ha
	16
	Basamid,MS, rockwool, cropping in bags, additional substrates such as coconuts, straw 
	In greenhouses, growers moved to rockwool. In non-heated plastic houses there is a root-knot nematodes problem. 

	SZEGED
	250
	100
	
	0.1-0.5 ha
	
	
	

	Békés, 

Bács, 

Hajdú- Bihar, 

Pest 
	12

21

1

9
	
	Vegetables

Vegetables, cutflowers

Vegetables

Cutflowers, vegetables
	0.1-0.7

0.1-0.6

0.1-0.4
	A total of 10 t could be occasionally used by these counties.
	
	

	TOTAL
	343
	
	
	
	16
	
	


REGISTERED CHEMICAL MB ALTERNATIVES

	NEMATICIDES
	FUNGICIDES
	REMARKS

	Oxamyl

Nemathorin 10 G (Phosthiazate)
	Dazomet (Basamid G)\

Metham sodium (Nemasol 510)

KONI for the control of Sclerotinia sclerotiorum

Mycostop for the control of Fusarium and Verticillium
	Development of Oxamyl injection through drip irrigation is underway. The country struggles with the registration problem of biochemicals. The marketplace is too small for some foreign manufacturers. 


PROJECT MANAGEMENT AND ORGANIZATION

	PROJECT MANAGEMENT
	COMPOSITION
	RESPONSIBILITIES
	REMARKS

	Ministry of Environment
	Minister of Environment represented by Mr. R. Toth, NOU
	Overall environment policy and assignment of PCU. 
	

	National Ozon Unit-Project Coordination Unit (PCU)
	Mr. R. Toth

Mr. L. Dobo, consultant
	Project coordination, Chairing of Steering Committee, Liaison with UN organizations: UNEP, UNDP, GEF
	.

	Steering Committee
	Ruling principles- Participatory involvement of all stakeholders and people who have know-how about MB alternatives.  Close coordination between Ministries of Agriculture and Environment and Water: Ministries of Environment, Agriculture; Central Plant Protection and Soil Services,  Hungarian Board of Vegetables and Fruit Production, Szentesi Arpad Agrar Rt., Zephyr contractors, Horticultural University (chairman of Vegetables and Mushroom Production Department). The following are the names of the committee members:

 Mr. Rםbert Toth, Ministry of Environment and Water;Dr. Gellert Gyula, Ministry for Agriculture and Rural Development; Mr. Tibor Baranyi, NTKSZ; Dr. Robert Lux, Hungarian Fruit and Vegetable Board; 

Dr. Prof. Istvan Terbe, University of Horticulture; Mr. Gyula Belai, Zephyr Ltd.;

Mr. Laszlo Kovacs, Arpבd-Agrבr Co.


	Strategic planning and supervision
	To be convened about twice a year

	Technical Committee (TC) or project team
	Consultants, representatives of Plant Protection and Soil Services, research representative of Vegetables and Mushrooms Production Dept., people who have know-how in MB alternatives, trainers/extensionists, probably also MB fumigators. Needs to include all persons who are active in the project training, extension and technical work.
	Formulation of project’s technical approach and workplans, training of MB fumigators and trainers, installation of MB alternative equipment, formulation of technical information for MB users, monitoring of pilots, development of extension tools and policy 
	Works as a project team, including extension staff, and visit MB fumigators and other MB users regularly in all project counties to provide technical assistance and help install alternatives

	Consultants
	On behalf of Ministry of Environment, in charge of the investment component: Mr. E. Palos;

Dr. Cs. Budai, in charge of the non-investment activities
	Technical leadership in the respective sectors. Chairing the TC. 
	

	Regional Plant and Soil Protection Services – major part of project team
	The technology diffusion  program is managed under the responsibility of consultant Dr. Budai and carried out by the regional PP and Soil Services in collaboration with the regional Agricultural Chambers, Economics and State Policy University, Dept. of Vegetable and Mushroom Production. A total of 10 trainers would be engaged in the intensive training program of growers.
	Providing technical assistance to MB users (about 340), training of growers in the use of MB alternatives, and installation of alternatives equipment/materials.  Monitoring of pilots, in the counties of: Csongrad, Bekes, Bacs, Hajdu-Bihar, Pest. Csongrad county will accommodate pilots of all crops while the other counties will host their major crops.
	Pre-seasonal and season-end group group activities; 1 day training activities for growers, 5-6 times/year. First priority to cover all MB fumigators, followed by MB users in  heated polyhouses in the county of Csongrad. The focal points of the training and field visiting schemes would be Szentes and  Soroksar for the county of Pest, respectively. 

	Monitoring and Evaluation
	Agricultural University of Kecskemet, Department of  Vegetables Production. Responsible Mr. A. Kovacs. 
	Developing M&E into a continuous  management tool. Visiting all growers, identifying success and failure factors, providing information to the PCU, consultants, Steering Committee and TC. 
	Independent  professional body


TRAINING OF TRAINERS, MB FUMIGATORS AND OTHER MB USERS

	METHO-DOLOGY
	PRINCIPLES
	TARGETS
	ACTIVITIES
	REGIONS
	CROPS 
	REMARKS

	TRAINING
	In lack of a fully-fledged extension system, the focus of the Hungarian project will be on training of MB fumigators and other MB users. MB fumigators are trained first.  Participatory approach: Trainers encourage MB users to ask questions and discuss presentations. MB users form the same village visit pilots, discuss their findings. Trainers visit individual MB user’s field problems upon request. Enhance MB users’ trust in the technology and delivery system.
	1st stage: Training MB fumigators and trainers in effective use of MB alternatives.

2md stage: Technical assistance to all grower MB users (340 growers) in 2005, totally replacing  MB in all MB consuming crops 
	Training of MB fumigators and trainers and installation / commissioning of MB alternative equipment in MB fumigation companies. 

Pre-seasonal meetings for all MB users in the county.

Season-end meetings for all MB users in the county. 

In addition, each MB user will attend at least one seasonal training session.


	Csongrad, Bekes, Bacs, Bihar-Hajdu, Pest
	Indoor Tomato, Pepper, Cucumber, cutflowers.


	Consultant Dr. Budai visits regularly  the areas together with trainer agronomists, researchers and Plant and Soil Service personnel  and gives presentations at training sessions  and at pre-seasonal and season-end sum-up meetings. Monitors the pilots.

In lack of  a state Extension Service, the technology diffusion component will rely on a technical assistance program for MB users to be provided by the PPS Services in collaboration with the Agricultural Chambers and relevant researchers. 

If resources and time permit, the training program may consider organizing groups of 15-20 MB users who will visit members’ fields and discuss findings and seasonal topics. 



	FIELD ACTIVITIES

INSTALLATION

MONITORING PILOTS
	Under the planning of Dr. Budai, MB alternatives will be monitored (pilots) in fields of progressive  MB users in large commercial scale plots, few replicates, very small control plots. Grower carries out harvesting, weighing and sorting of produce and recording of data. Regional advisors of Arpad Agrar RT  plan and supervise regularly the plots, monitor them for pests, send diseased plants for identification and visit pilots with all MB users in their area. Staff of PPS Service visit regularly the pilots in their counties to quickly address any problems that may arise.
	Assist fumigators and other MB users with installation of alternatives at commercial level, or help MB users to adapt current practices so they can use alternatives successfully.

Setting up monitoring (pilots) for each of the major crops in each of the counties. Priority is given to customers of MB fumigation companies that have adopted alternatives and MB users in heated polyhouses in the Csongrad and Bekes counties. They will be all included in 2005.
	Visit fumigators and MB users to help install alternatives and/or adapt current practices so alternatives can be used in commercial practice.

Results of monitoring pilots disseminated to MB users.  Assists with the improvement of alternative applications where necessary.

Plots will consist of commercial-scale MB alternatives compared to the standard (MB). MB and alternatives will be applied by the fumigating contractors: Arpad Agrar RT  and Zephyr  to ensure application quality.  Losses in small control plots will be covered by contingencies.


	
	
	

	PUBLICATIONS
	MB users should be exposed to a very targeted selection of channels carrying information and technical messages. 
	Approaching MB users in several ways to inform them about MB alternatives and provide technical information of relevance.
	Provision of leaflets and recommendation brochures (responsible Dr. A. Lucskai), journals (“Hajtatas korai termesztes”, “A Zoldseg Gyumolcs Piac”) appearing 4 times/year, additional specific leaflets as necessary, possibly TV and radio programs if this can be targeted at MB users. 

The publications will be designed by TC/project team, prepared under the coordination of Dr. Budai. 
	Technical material will address the needs of all MB fumigators and MB users, covering the crops and regions that use MB. 


	If appropriate, technical material could follow the pattern of material developed by UNEP.


TRAINING SESSIONS

	SESSION
	TARGET CLIENTELE
	TRAINING
	SYLLABUS
	REMARKS

	1ST target group
	MB fumigators and trainers
	Training of MB fumigators and training of trainers.

Installation of alternative equipment and materials in MB fumigation companies
	Theoretical and practical know-how for effective use of MB alternatives for the relevant crops and regions.

Field training in the use of MB alternatives equipment and application methods.
	Involves international specialists, local experts, others who have know-how about practical use of alternatives

	2nd target group
	Csongrad, Bekes counties - 300 MB users (growers).
	Each MB user (grower) will attend 1 pre-season, 1 seasonal, 1 season-end training day, receive written material about  how to use MB alternatives, visit monitored pilots.

MB users will receive on-farm assistance in installing alternatives or adapting current practices so that alternatives can be used successfully.
	Available MB alternatives and their application; how to phase out MB within one season. Any installation or adaptations necessary for adoption of alternatives.

Initial information about monitoring soil-borne diseases and nematodes, improved sanitation practices.
	Training sessions will combine presentations with visits to see MB alternatives and pilots.

Trainers will encourage questions, stimulate discussions, visit MB users on request.

Trainers will use audiovisuals and live material. 

	3rd target group
	Csongrad, Bekes, Bacs, Bihar-Hajdu, Pest-  vegetables/cutflower MB users (340 growers)
	Each MB user (grower) will attend at least 1 pre-season training session focused on how to use MB alternatives, and 1 season-end sum-up review, additional sessions upon request.  Receive written material about  how to use MB alternatives, visit monitored pilots. 

MB users will receive on-farm assistance in installing alternatives or adapting current practices so that alternatives can be used successfully.
	Available MB alternatives and their application; how to phase out MB within one season. 

Any installations or adaptations necessary for adoption of alternatives.

Initial information about monitoring soil-borne diseases and nematodes, improved sanitation practices.


	


MONITORING AND EVALUATION

	PRINCIPLES
	M&E BODY
	TARGETS
	EXECUTION 
	RISK FACTORS

	a. M&E functions will be carried out by an independent body.

b. M&E will provide a continuous management tool for all project levels.

c. Main attention to be paid to MB users’ level (“bottom-up”): the way information and alternative technologies reach them, the relevance of info and MB alternative technologies to their needs and conditions, barriers in the adoption of MB alternatives, and adoption rates of MB alternatives (hectares per month).
	Agricultural University of Kecskemet  in collaboration with county PPS Service and social scientists. 

Students will be employed for field work 
	Each MB fumigator and other MB users will be surveyed twice a year.

The survey will cover both subject matter areas such as the MB alternatives which have been adopted or refused by MB users, as well as extension methods that have had impact on MB users’ cultivation habits and changes.
	The findings of the monitoring process will be shared with TC/project team, PCU and Steering Committee at least twice a year. 

M&E will be treated not as a research tool but a continuous management tool for immediate adjustments in project policy and action.
	Scarcity of registered chemical MB alternatives. Hungarian marketplace is  too small for registration of niche products especially biochemicals.

 Relevance of technical monitoring (pilots).

 Lack of tradition and skills in the employment of participatory training/technology delivery methods. 

Small growers dropping out of production.

Low reduction figures of MB consumption.

Soil fumigation is carried out  between June-October.

Gradual leverage of local funds for project activities, engagement of co-funding agencies. 

Adaptation to market economy.


POLAND

DATABASE OF MB USERS (GROWERS) AND MB ALTERNATIVES for soil applications

	CROPS
	NO. OF GROWERS
	AVG. HOLDING SIZE IN HA.
	TOTAL MB USE IN T.
	USE OF MB ALTERNATIVES
	REMARKS

	STRAWBERRY
	10
	9
	55
	MS 
	Strawberry grown for runners is submitted for Critical Use Exemption (CUE). Cultivars are susceptible to Verticillium. 

	PEPPER
	100
	0.06
	0.5
	Dazomet
	Dazomet applied once in 2 years, alone or +Trichoderma. Cultivation in poly tunnels.

	CUCUMBER
	100
	0.07
	2.5
	Dazomet
	

	TOMATO
	200
	0.1-0.2
	1.5
	Dazomet, substrates
	Kalish area grow on rockwool. Cultivation in greenhouses. 

	FLOWER CROPS
	100
	0.07
	7.5
	
	Gerbera, Chrysanthemum, Carnation and bulb crops

	TOTAL
	500
	
	67
	
	


MB ALTERNATIVES for soil applications

	MB ALTERNATIVES
	STATUS OF REGISTRATION
	REMARKS

	METAM SODIUM (Nemasol, Vapam)
	Registered
	Active Ingredient: MITC.  Accelerated degradation in alkaline soils can occur if less than optimal rates are used – problem can be controlled. Applied on 20 ha of fruit strawberries. Results in nurseries are poor due to low temps. and lack of most effective application equipment

	DAZOMET (Basamid)
	Registered
	Active Ingredient: MITC

	TELON (nematicide)
	ready for registration as component of Telopic
	

	TELOPIC, 1,3-D with chloropicrin
	submitted for registration
	3 years of field experimentation.  Widely adopted as major MB alternative in USA (including California), Spain, Australia, Morocco, Italy.  Increasing in other countries.

	OXAMYL (nematicide)
	Prohibited
	

	CADUSAFOS (nematicide)
	registered only for sugar beets
	

	FENAMIPHOS (nematicide)
	
	

	FORMALDEHYDE (bactericide)
	Prohibited
	

	TRICHODERMA (T. viride)
	not registered 
	Manufactured for trials on semi-commercial scale by Univ. of Wroclaw


PROBLEM AREAS (BY CROP)

	CROP
	PROBLEM AREAS
	MB REPLACEMENT STRATEGY
	REMARKS

	STRAWBERRY FRUIT AND RUNNERS
	Nurseries for runners are grown by 10 large farms for the Spanish marketplace. All cultivars are Verticillium-susceptible. Quality requirements for propagation material are high. Results with MS application are poor due to low soil temperatures in the fall, following summer or fall applications.
	MS is successfully used on strawberry grown for fruit.  Nurseries consume 40 t of MB and are submitted for CUEs. 

Need to adopt suitable alternatives for strawberry runners.  MB replacement strategy for runners relies on techniques such as earlier applications of MS, Telopic, Basamid, introduction of spade injection, sheeting with VIF plastic sheets, mulching of nurseries. Need training for management of MS accelerated degradation phenomenon detected in greenhouses. Suppression of Verticillium with CaCO3. Ending previous crop with MS to reduce inoculum.
	Growers of nurseries are large and well-organized and treatments are carried out by contractor. 

Willingness to carry out on-farm development trials for strawberry runners. 

In most crops, conservative growers resist the promotion of MB alternatives.

Monitored pilots will display on-farm registered chemical and non-chemical MB alternatives on commercial scale.

	PEPPER
	Basically the crop is not a significant MB consumer. Still, MS (mainly Dazomet) provides an increased growth response (IGR), apparently due to release of nitrogen in the soil. The effect is enhanced in the presence of Trichoderma viride applications. 
	The fine-tuning of Dazomet+Trichoderma for poly tunnels could provide sufficient solution.  The applications are currently bi-annual.  Addition of compost to create soil suppressiveness, could provide solutions for the mid-term. 
	

	CUCUMBER
	MB consumer crop.
	Transfer effective alternatives from other countries. Could include chemicals+biological compounds,  end previous crop with MS to reduce inoculum, fine-tuned applications to temps., organic matter content and region.
	

	TOMATO


	Rockwool is being used in the Kalish county. Varieties resistant to Fusarium, Verticillium, root-knot nematodes are available. 
	Transfer effective alternatives from other countries/regions. Kalish area will serve as model for the promotion of rockwool or cheaper substrates in additional counties. Leading alternatives include Telopic, or  MS + grafting or resistant varieties, or Basamid + grafting or resistant varieties. 
	


PROJECT MANAGEMENT AND ORGANIZATION

	PROJECT MANAGEMENT
	COMPOSITION
	RESPONSIBILITIES
	REMARKS

	Ministry of Environment
	Minister of Environment represented by Dr. R. Purski
	Overall environment policy and assignment of PCU. 
	Government institution.

	National Ozone Layer Protection Unit (OLPU)-Project Coordination Unit (PCU)
	Prof. J. Kozakiewicz, Ms. Jadwiga Makosa- Chemical Research Institute
	Project coordination, Chairing of Steering Committee, Liaison with UN organizations: UNEP, UNDP, GEF
	Non-government institution.

	Steering Committee
	Ruling principle- Participatory involvement of all stakeholders and people who have know-how about MB alternatives: 

Ministries of Env., Health, Agriculture; Plant Protection Services, Ecofund, Horticultural Research Institute-Skirniewice, Agricultural University of Warsaw-Entomology and Plant Pathology, State and Warsaw Extension Service, Regional Vegetable Growers Association, Solfum-contractors of soil applications, others 
	Strategic planning and supervision
	To be convened about twice a year

	Technical Committee (TC) or project team
	Consultants and experts and others who have know-how about MB alternatives, to be appointed by PCU.  TC / project team should include all persons who are active in the project training, extension, installation and other technical work.  TC /  project team will serve both the soil sector and the post harvest sector.  
	Formulation of project’s technical workplan and approach, technical information about MB alternatives for MB users, assistance in installation of alternative equipment/materials, monitoring pilots, development of extension tools and policy with extension members
	Extension staff and relevant members to regularly visit MB users in the 4 project counties.

	Consultants
	Dr. Cz. Slusarski-soil applications sector, Prof. S. Ignatowicz-post harvest sector
	Technical leadership in the respective sectors. Chairing the TC. 
	

	Warsaw County Agricultural Extension Service
	The soil sector extension program is managed under the responsibility of the Director of Warsaw County Agricultural Extension Service (W. Rzepinski) with the support of the Nat’l Extension Service, Brwinow (K.P. Moscicki). The County allocates 10 leading regional agronomists to the project to be trained by Warsaw Ag University and Hort Res Inst Skirniewice (Training of trainers) .
	Providing technical assistance to MB users (about 500 growers) in the proper use of MB alternatives, including training and farm visits, monitoring pilots, in the counties of: Radom, Plonsk, Malbork, Torun.
	Monthly visiting schedule at individual MB users, pre-seasonal and season-end group activities

	Monitoring and Evaluation
	Agricultural University of Warsaw.
	Developing M&E into a continuous  management tool. Visiting all MB users, identifying success and failure factors, providing information to the PCU, consultants, Steering Committee and TC. 
	Independent  professional body


PROJECT CO-FUNDING

	CO-FUNDING INSTITUTIONS
	FUNDING TERMS AND CONDITIONS
	SOURCES
	REMARKS

	ECOFUND
	Funding of investment projects. Focus on climate protection. Applicants (growers or contractors) can get 15% assistance. Pilots are eligible for funding when submitted by applicant. ECOFUND wants to see the whole project picture prior to any intervention. 
	Contributions of Scandinavian and EU-member countries. 
	Prof. M. Nowicki President

J. Ostapiuk, Vice President

4 Bracka, 00-502, Warsaw, Poland

mnowicki@ekofundusz.org.pl
Non-government fund.

	MINISTRY OF ENVIRONMENT-NATIONAL ENVIRONMENT FUND
	The Fund doesn’t disburse grants but credit. Non-investment activities are taken care by the Dept. of Ecological Education & Expertise (grants). M&E could be funded by the Fund. Clear MB reduction indicators or quantified ecological effects should be formulated. 
	Levies on  emissions. 
	Ms. Kozakiewicz

Government fund

All procedures can be found on Fund website.


TRAINING OF MB FUMIGATORS AND OTHER MB USERS

	METHO-DOLOGY
	PRINCIPLES
	TARGETS
	ACTIVITIES
	REGIONS
	CROPS 
	REMARKS

	TRAINING
	Rapidly train MB fumigators and trainers.

Install MB alternative equipment and materials in MB fumigation companies.

Secondly, provide technical assistance to other types of MB users (mainly growers).

Participatory approach.

Enhance MB users’ trust in the MB alternatives extension system.
	Rapid training of MB fumigators and trainers.

Rapid installation of MB alternatives in fumigation companies.

Provide technical assistance for other MB users (about 500 growers) in installation and use of MB alternatives. Growers may be grouped in about 30 groups in the 1st season, if appropriate.

Totally replacing  MB in all crops with the possible  exception of strawberry runners
	Training organized with assistance from international specialists.

Installation of MB alternatives in fumigation companies.

Technical assistance to leading MB users for installation and use of alternatives.

1 pre-seasonal group meeting for all MB users.

1 season-end group meeting for all MB users.

Where groups are set up, group chairpersons and secretaries  will undergo special training in group dynamics, management of discussions, participatory extension methods.  


	4 counties: Radom, Plonsk, Malbork, Torun
	Indoor Tomato, Pepper, Cucumber.

Strawberry fruit.

Strawberry runners (area requiring further technical work to identify alternative)
	MB alternatives consultants visit regularly  the areas together with Warsaw county extension agronomists. Help to install alternatives, give user-friendly presentations at monthly visits and at pre-seasonal and season-end sum-up meetings. Plans the pilot monitoring with project team.

Warsaw County trained extension agronomists supervise field activity of regional technical assistance/training, attend monthly visits and give user-friendly presentations.



	VISITS
	Monthly visits to MB fumigators and other MB users to assist with installation of alternatives and training in know-how for effective use of alternatives

 (in all encounters, extension agronomists encourage questions and discussion).
	12 annual visits with all groups. Annual planning of visits’ done in collaboration with groups’ chairpersons if any.  Individual MB users will be visited on request.
	Assist MB users to install and use alternatives successfully.

Monthly visits with MB users and any groups. The fields of 1-2 MB users are visited to see alternatives, the findings discussed in the afternoon, extension agronomist or person with know-how in alternatives makes presentations, discussion. 
	
	
	

	OTHER

ACTIVITIES

MONITORING
	MB alternatives adopted at commercial scale on leading farms are monitored, with few replicates, very small control plots. Grower carries out harvesting, weighing and sorting of produce and recording of data. Regional extension agronomists plan and supervise regularly the pilots, monitor for pests, send diseased plants for identification and visit pilots with all MB users in the area.

All extensionists selected for the project will be relieved of any administrative duties and will spend all their time on project-related field work. 
	Setting up monitoring of commercial scale pilots for each of the crops in each of the counties. At least 16 pilots.
	Monitored pilots used for displaying MB alternatives adopted on farms.

Plots will consist of commercial MB alternatives compared to the standard (MB). MB and alternatives will be applied by fumigating contractors that have been trained in MB alternatives: Solfum and Agropest to ensure application quality.  Losses in small control plots will be covered by contingencies.


	
	
	

	SUPPORT

ACTIVITIES
	MB users should be exposed to selected, targeted channels carrying information and technical messages about MB alternatives.
	Approaching MB users in several ways to lower resistance barriers, raise knowledge about how to use MB alternatives.
	Provision of leaflets and recommendation brochures, journals, possibly TV and radio programs if cost-effective, field visits.

The publications will be designed by TC/project team, prepared by the Res. Inst. of Veg. Crops at Skirniewice, Warsaw Extension Service and peer-reviewed by the MB users and Univ. of Warsaw.
	Information materials will address the technical needs of all crops and regions of the project. 

Export growers (strawberry) will be trained in Quality Management as relates to MB alternatives.
	Information material could follow the pattern of material developed by UNEP.


TRAINING OF TRAINERS

	SELECTION OF TRAINERS
	LEADING PRINCIPLES
	TRAINING
	IN-SERVICE TRAINING
	REMARKS

	10 experienced agronomists (horticulturalists) with strong background in crop protection will be earmarked by Warsaw County Extension Service. They will be trained to be specialists in MB alternatives and backstop the regional extension agronomists.
	The training of trainers will cover theoretical and practical know-how for the successful use of MB alternatives.  Also field skills in the practical installation and use of alternatives relevant to these crops.

Identification and monitoring of relevant soilborne pests and pathogens.

It will encourage participatory method. The latter will emphasize hands-on demonstrations, how to group MB users, organize visits, deliver presentations in a participatory manner, under the responsibility of Univ. of  Warsaw and Warsaw Extension Service.
	Training of trainers is carried out for 7-10 days at the Dept. of Entomology and Plant Pathology, Agricultural University of Warsaw in close collaboration with the Research Institute of Vegetable Crops at Skirniewice. 

Lodging provided by the University. Presentations and training materials are handed-out on CDs and could be used by trainers right away. 
	Young extension agronomists will be tutored by the experienced horticulturalists of Warsaw County Extension Service for the 1st season. 

They will travel together and work with MB users. Each regional extension agronomist will be responsible for monitoring 2 pilots.

At the end of the 1st season, the whole group of  20 extensionists under the leadership of the consultants and trainers will review the season and lay out the action plan for the next season. 

TC / project team will further develop the guidelines for  use of MB alternatives in formats that are user-friendly.
	Soil application consultant and TC /project team members will make regular visits to provide on-farm technical assiatance in the producing areas and assist regional extension agronomists in their visiting and technical program. 

	10 young agronomists (horticulturalists) with good reputation among growers are selected from the four project counties: Radom, Plonsk, Malbork, Torun
	
	Training of young regional extension agronomists will be also carried out at University of Warsaw and will include field visits. Tutors (from Warsaw county) will work with the regional extension agronomists during their training.
	
	In the project’s 2nd year, regional extension agronomists could work on their own under the supervision of a smaller group of tutors. 

	Training of state Extension Service regional advisors. 

Additional extension advisors in the country  dealing with horticultural crops will undergo  a one-day training session over the project’s two years period. 
	The training will focus on the promotion and use of MB alternatives in relevant horticultural crops.  The trained advisors will be able to offer recommendations on MB alternatives to additional growers who aren’t MB users but would intensify their cultivation pattern and require MB alternatives to this end.
	Selected trainees will undertake training. However, this activity has lower priority than the activities listed above, because it is not targeted at MB users. So the activity can be reduced in scope. 
	This in-service exercise will reflect the fact that Extension Service has set as system-wide priority the promotion of MB alternatives.
	The selected group of trainers will be in charge of this wide training effort which will be supported by audiovisuals and written material. 


MONITORING AND EVALUATION

	PRINCIPLES
	M&E BODY
	TARGETS
	EXECUTION 
	RISK FACTORS

	a. M&E functions will be carried out by an independent body.

b. M&E will provide a continuous management tool for all project levels.

c. Main attention to be paid to MB users’ level (“bottom-up”): the way information and MB alternative technologies reach them, the relevance of info and technologies to their needs and conditions, barriers in the adoption of alternatives and adoption rates (hectares per month) of MB alternatives.


	Agricultural University of Warsaw in collaboration with extension personnel well-versed on participatory extension methods, social scientists and economist  (Agric. Academy of Wroclaw).

Students will be employed for field work in collaboration with extension workers from counties other than the surveyed ones. 
	All MB users will be surveyed twice a year.

The survey will cover both subject matter areas such as the technologies which have been adopted or refused by MB users, as well as extension methods that have reached the MB users, and impact on their cultivation habits and changes.
	The findings of the monitoring process will be shared with TC / project team, PCU and Steering Committee at least twice a year. M&E will be treated not as a research tool but a continuous management tool for immediate adjustments in project policy and action.
	Limited registered chemical alternatives.

Growers’ lack of confidence in the field capabilities of extension. Selection of good extension workers. Relevance of monitored pilots.

 Lack of tradition and skills in the employment of participatory extension methods. 

Small growers dropping out of production. Growers’ mentality opposed to grouping into growers’ groups.

Low reduction figures of MB consumption.

Soil fumigation carried out  between June-October.

Gradual leverage of local funds for project activities.

Adaptation to market economy.


PROJECT SUSTAINABILITY

	STRATEGY
	SHORT-TERM
	MID-TERM
	LONG-TERM
	REMARKS

	Transfer existing alternatives from relevant crops/regions where alternatives are used successfully
Establishing in the project’s first year a close contact between extension and MB fumigators and leading MB users, to ensure MB reduction goals.

Creating project mechanisms to deal with potential technical and other issues such as:  training to avoid accelerated degradation of MS, development of resistance to MB alternatives (postharvest), registration of new products, etc.


	Quick start with the aid of fumigating contractors who will approach all regional contractors and offer MB alternatives and organize seminars to all target clientele (pre-project activity, 2004).

Immediate start of project upon its sanctioning by GEF Secretariat.

Rapid training of MB fumigators and trainers. Rapid installation of MB alternatives.

Monitoring (pilots) of selected sites where MB alternatives are already used, and where adopted, on a commercial scale. 


	Promotion of minor crops “off-label” registration of MB alternatives, and access to MB alternatives registered in EU countries.

Fine-tuning alternatives to improve costs and benefits for former MB users.

Run-in of project structures and mechanisms: PCU, Steering C-tee,  TC / project team, extension, research and involvement of all stakeholders, regular M&E.
	Promotion of non-chemical and IPM approaches for soil-borne pests.

Promotion of non-chemical MB alternatives such as soilless culture, biocontrol, steaming, resistant varieties, grafting, use of composts and organic amendments.

Project structure and mechanisms carry on their activity with funding or in-kind contributions from local sources (e.g. government, NGOs, clientele, int’l and EU funds)
	Short-term period would cover project’s 1st 12 months, mid-term the 2nd 12 months.

Long-term carries on after completion of GEF project. 


POLICY DEVELOPMENT AND ACTION PLAN
	ACTIVITY
	RESPONSIBILITY
	REMARKS

	Quickstart with the aid of contractors, extension: contacting all MB users, prior to application of MB alternatives
	PCU, consultants, Solfum, Warsaw Extension Service
	

	Assigning PCU, meeting of Steering Committee and TC: developing strategy for 1st 12 months and technical plan
	Ministry of Environment, PCU, consultants, TC
	

	Project presentation before co-funding agencies, Selection of extension workers (2 levels)
	PCU, consultants
	

	Training of trainers at Warsaw Ag. University, Start of M&E activity
	Consultants, Warsaw Ag. University, Skierniewice Res. Inst.
	

	Detailed project planning with international consultants. Appointment of project team members.  Initial training of MB fumigators if possible.  Planning of M&E exercises.
	PCU, TC / project team, consultants, Warsaw and State Extension Service
	

	Training of MB fumigators and trainers, development of information materials, detailed planning of monitoring (pilots), training of extension service, start field work with MB users
	TC, Extension Services
	


POLAND (profile of Post-Harvest Sector)

a) Organisation and Responsibilities

In Poland the national ozone unit, which is in charge of phase-out activities of MB, is based at the Industrial Chemistry Research Institute. Furthermore, the Ministry of Agriculture, its State Plant Protection Service and the Ministry of Health are involved in the fumigation issue. The different institutions have the responsibilities outlined below:

· Ministry of Agriculture: registration of chemicals including fumigants

· State Plant Protection Service in Posen (certified institute): registration

· Ministry of Health: registration; issuing of certificates for fumigators.

· Ministry of Environment: (registration)

The Warsaw Agricultural University, Department of Applied Entomology is involved in education and training of fumigators.

b) General Description of MB Users 

In Poland two MB importing and using fumigation companies and several smaller MB using fumigation companies for the post harvest sector were identified:

· AGROPEST SA (MB importer and professional fumigation company; MB use in soil, grain elevators, structures)

· SOLFUM Ltd. (MB importer and professional fumigation company; MB use mainly in soil, sometimes in grain elevators, structures)

About 16 professional fumigation companies (with 2-4 people) around in Poland; one of these smaller companies from the south-east area is: 

· AGROFUME Ltd. fumigation and pest control, accompanied us during mission to Lublin and Zamosc.

The MB user AGROPEST SA emerged from a former state company. They started the business in 1956. Agropest is the main importer for MB and importer of phosphine products from India. The company has offices in 7 districts and they work all over the country. The company employs 50 people, 45 with fumigation licence. 

During the past 16 smaller pest control companies were founded mainly by former Agropest employees. 

The second MB importer and user is the company SOLFUM Ltd. The business started 13 years ago and the MB use is mainly focused on soil-fumigation (95 %). In the post-harvest sector the company is importing and using phosphine products from Detia-Degesch, mainly in the tobacco industry and for empty space fumigation. 16 people are employed, 10 with fumigation license. Together with the Institute of Vegetables they set up several trials already for the soil sector and are very interested in extending business in the post-harvest sector as well.

The company AGROFUME Ltd. is a small size fumigation and pest control company. The independent business started 1992 with 4 licensed fumigators (from Agropest) and is focused on the post-harvest sector. In total the company employs 6 people and additional staff is hired when needed. The main customer is the herbs industry.

The end-users of MB are listed in the survey conducted by the NOU.  During the mission seven enterprises were visited:

· Grain elevator in Rogow

· Flour mill in Pabianice

· Herbs processing enterprise in Lublin and one storage facility

· Noodle producer in Lublin

· Medium size flour mill and elevator in Zamosc

· Seed distribution centre in Ozarow

· Big Flour Mill in Teresin

The visited facilities made a good impression with regard to technical standards and sanitation.

c) Type of Business

Professional fumigation companies in Poland that fumigate with MB to a large extent, have started fumigations with phosphine in some grain storage, empty silo bins and other storage facilities. The business with phosphine products increased steadily during the last years.  However, training in effective application methods for phosphine and resistance management is essential. Also need training in a wider range of alternatives to cover the range of MB uses. 

In some cases fumigators together with their customers tried new fumigation technologies in different fumigation areas. Normal pest control activities were introduced and are in line with international IPM standards (improvement on sanitation, pheromone traps, UV-lights etc.).

On end-users level/customers level three main groups can be described as follows:

In the grain and cereals industry the main use of MB is space fumigation (structures such as flour mills, bakeries and other food production facilities) and in stored commodities (grain in silo bins, bagged flour in flat stores).

In the visited mills and elevators regular grain handling procedures as cleaning and drying of grain, quality checks, short- and medium term storage (in average 6-12 months) are provided. The visited companies are working according to international quality standards (ISO, GLP, GMP etc.)

In the seed industry commodities are treated in fumigation chambers with MB because of infestation with mites and other field insects.

In the herbs industry nearly all incoming raw material is treated also in chambers with MB or in warehouses during storage. Mites from the field are a major problem. In the herbs manufacturing industry trials have been undertaken with phosphine fumigation, with pressure chambers in combination with CO2, irradiation and others. But due to lack of time (longer exposure time with phosphine) and to increasing costs MB use is nevertheless still in place.

Some figures about flour and grain production:

In Poland about 50 elevators with a capacity of 30.000 tons exist.

Flour mills:

· 2 big mills with 60.000 m3 (600 to flour production per day)

· 8 medium size mills with 20-30.000 m3 (300 to flour production per day)

· 40 smaller mills (50 – 300 to flour production per day)

(Source: Polish Milling Association, represent about 25 % market share)

The overall space of storage warehouses is: 14.656.000 m2
Production of:

Grain crops (2001): 26.877.000 tons

Basic grains (2001): 21.039.000 tons

Wheat (2001): 9.304.000 tons

Barley (2001): 3.370.000 tons

Rye (2001): 3.831.000 tons

Oat (2001): 1.486.000 tons

Import (2001) wheat + rye: 206.000 tons

Wheat flour production (2001): 2.041.100 tons

Rye flour production (2001): 244.100 tons

In the past grain storage on farm level was not a normal procedure. But since some years farmers obviously changed their behaviour and in order to obtain better prices, they try to build some storage facilities on farm level. This development might create more serious problems with pest infestation on elevators’ and flour-mills/feed-mills level in the future.

d) Consumption of MB

Methyl bromide consumption/usage in the post-harvest sector (elevators, flour mills, chambers etc.) in Poland in 2002 and 2003

Year


Treated volume / 
tonnage

 quantity of MB

2002


360.885 m3

6,723 to

8,485 Kg

2003


435.711 m3
         
9,399 to

13,154 Kg

e) Main Reasons for the Use of MB up to Now

The main reasons for fumigators using MB are as follows:

1.
Exposure time with phosphine e.g. in grain is too long. Silo bins are not gastight enough for long exposure times.

2. The use of phosphine in structures (mills, production facilities) is not possible unless action can be taken to prevent corrosion problems.

3. The use of liquid insecticides is not very effective in dusty areas. 

4. Exposure time with phosphine for herbs and seeds is too long in general. Use of phosphine in the vacuum chambers is not possible. 

LATVIA (profile of Post Harvest Sector)

a) Organisation and Responsibilities

In Latvia the national ozone office, which is in charge of phase-out activities of MB, is based at the Environmental Protection Department of the Ministry of Environment,. Furthermore, the Ministry of Agriculture, its State Plant Protection Service and the Ministry of Health are involved in the fumigation issue. The different institutions have the responsibilities outlined below:

· Ministry of Agriculture: registration of chemicals including fumigants

· State Plant Protection Service: education, training and supervision

· Ministry of Health: issuing of certificates for fumigation. 

b) General Description of MB Users

In Latvia two fumigation companies/divisions (MB users) for the post harvest sector were identified:

A) State Plant Protection Service (Fumigation Division)

B) Labibas Sargs Ltd. (professional fumigation company) / grain elevators

Until 2003, the Fumigation Division of the State Plant Protection Service with its Quarantine Department was engaged in practical fumigation. This division consists of 3 fumigation technicians and 2 office employees. 

The main tasks of the division are:

· education and training of fumigators

· consulting and supervision (occasionally) 

· practical fumigation 

The second MB user “Labibas Sargs Ltd” emerged from a former Soviet Union state company. Until recently this company has more or less carried out most MB fumigations. During the last two years some smaller pest control companies have tried to participate in the fumigation business, mainly related to export fumigation on ships  (e.g. Pest Baltic Ltd.).

The grain elevators are customers of Labibas Sargs and major end users of MB. During the mission one grain elevator (“Stock Company Riga Port Elevator”) was visited at Riga port. This facilities made a good impression on the sanitation level.

c) Type of Business

The Fumigation Division of the State Plant Protection Service is almost exclusively involved in MB fumigation for pre-shipment and quarantine purposes (this type of treatment is not expected to feature in the project). About 200 MB fumigations were carried out within one year, most of them in a small scale. The Fumigation Division used about 800 kg MB / year. 

From 2004 on, the Fumigation Division plans to focus more on supervision of fumigation, education and training. The practical work shall be handed over to professional fumigation companies. Up to now supervision of practical fumigations in the country is done mainly by the regional service staff of SPPS.

The professional fumigation company “Labibas Sargs” was founded in 1943. This company was the only one who fumigated with MB to a large extent, mainly grain in silos/elevators. In 1986 it started fumigations with phosphine in grain storage.  In 1989 Labibas Sargs executed the first mill fumigation with phophine (in summer, 4-5 days exposure time, 5 g of tablets/m3). From time to time phosphine (nowadays the commercial product Magtoxin, which produces phosphine more rapidly) is used for space disinfestation. Corrosion problems have not been surveyed or examined yet.  In some cases phosphine tablets and pellets are used for grain fumigation in silos obviously; the application of tablets/pellets is done by hand.

The highly specialised company employs 12 trained and licensed fumigators.

Normal pest control business is only a very small side business for this company.

In recent years only grain in silo bins of elevators were still treated with MB due to lack of time. Normally all silo-bins of an elevator are fumigated at one time for 2-3 days as a preventive action. 

The elevator visited at Riga port was described as a typical grain handling and storing facility. Regular grain handling procedures as cleaning and drying of grain, quality checks,  short- and medium term storage (on average 6-12 months), import and export business (loading and unloading of big seagoing vessels) is provided. The company employs 63 people and is member of the International GAFTA organisation and is working according to international quality standards (ISO, GLP, GMP etc.)

There are about 6 big elevators of nearly the same size as the Riga port elevator in Latvia and some smaller ones, but of the same construction as in Riga port. 

d) Consumption of MB

Yearly figures for MB consumption in Latvia appear in the table.

Methyl bromide consumption/usage by Plant Protection Service and Labibas Sargs Ltd / Elevators from 1997 – 2003

Year


Consumption by PPS

Consumption by L.Sargs Ltd

2000



900 kg




13,188 kg

2001



800 kg



 
14,754 kg

2002



800 kg




  7,167 kg

e) Main Reasons for the Use of MB 

The State Plant Protection Service used MB almost exclusively due to quarantine and pre-shipment requests. This is outside the immediate scope of the project.

The company Labibas Sargs continues uses MB mainly in elevators to fumigate grain in silo-bins. The reasons for still using MB are as follows:

5. The grain can be fumigated at one time over a short period of 2-3 days + aeration time. This means that the shut-down of the elevator is limited to more or less one week.  

6. Due to the local fire protection regulations it is not allowed to fumigate more than 20 % of the total amount of grain in an elevator facility at one time.

7. The average temperature during fumigation is often below 20°C.

 LITHUANIA (profile of Post-Harvest Sector)

a) Organisation and Responsibilities

In Lithuania the national ozone unit, which is in charge of phase-out activities of MB, is based at the Ministry of Environment. Furthermore, the Ministry of Agriculture, its State Plant Protection Service and the Ministry of Health/Ministry of Labour are involved in the fumigation issue. The different institutions have the responsibilities outlined below:

· Ministry of Agriculture: registration of chemicals including fumigants

· State Plant Protection Service: registration, extension work

· Ministry of Health: registration; issuing of certificates for fumigators.

· Ministry of Environment: registration

· Ministry of Labour (safety)

b) General Description of MB Users

In Lithuania one main MB using fumigation company for the post harvest sector was identified:

- JSC “Grudu pirkliai” Ltd. (professional fumigation company)

The MB user “JSC “Grudu pirkliai” Ltd. emerged from a former Soviet Union state company. They started the business in 1947. Until recently this company had a monopoly status with regard to MB fumigations. During the last years two smaller pest control companies tried to participate in the fumigation business, mainly related to export fumigation on ships with phosphine. In 2003 one of these smaller fumigation companies tried to fumigate for the first time the flour mill of “Malsena” and several storage facilities with phosphine products.

The grain elevators are customers of JSC Grudu pirkliai and end users of MB. During the mission three enterprises with grain elevators were visited:

· Stock Company “Kauno Grudai” in Kaunas

· Stock Company “ Jonavos Grudai” in Jonava

· “Malsena” flour mill in Panevezys

All visited facilities made a good impression with regard to technical standards and especially sanitation.

c) Type of Business

The professional fumigation company JSC Grudu pirkliai Ltd fumigated with MB to a large extent, mainly grain in silos/elevators, but also other uses. A couple of years ago they started fumigations with phosphine in grain storage and empty silo bins. The business with phosphine products has increased where feasible.

Their customers include 8 feed mills, some flour mills and a number of other food and feed factories. The national grain association comprises 30 members, including grain elevators.  

The highly specialised company employs 6 educated and licensed fumigators. Three of them are based in Vilnius, two in Klaipeda, the main sea-port, and one in Panevezys the very centre of the country.

Normal pest control business is only a very small side business for this company up to now.

Grain in silo bins of elevators is treated with MB due to lack of time. Normally all silo-bins of an elevator are fumigated at one time for 2-3 days as a general preventive action. 

The elevator visited at Kaunas was described as a typical grain handling and storing facility in close connection to a feed mill. The elevator in Jonava is the biggest one in the country and only a grain storage facility (state reserve). The Malsena elevator is a grain handling and storage facility, too, in close connection to a flour mill. Regular grain handling procedures as cleaning and drying of grain, quality checks, short- and medium term storage (in average 6-12 months) are provided. The visited companies are working according to international quality standards (ISO, GLP, GMP etc.)

There are about 16 big elevators of nearly the same size as in Kaunas and some smaller ones, but of the same construction as we have seen it. The total capacity of these elevators is about 2 mill. to of grain. 

In the past grain storage on farm level was not a normal procedure. But since last year farmers obviously changed their behaviour and in order to obtain better prices, they try to build some storage facilities on farm level. This development might create more serious problems with pest infestation on elevators’ level in the future.

d) Consumption of MB

Methyl bromide consumption/usage by JSC Grudu pirkliai in cooperation with different elevators in 2002

Town


end-user

treated volume
quantity of MB

Kaunas

Kauno grudai
 
24,286 m3

   850 kg

Jonava

Jonavos grudai
 
10,556 m3

   650 kg

Panevezys
Malsena


181,666 m3

5,450 Kg

Panevezys
Litmalt


 10,000 m3

   800 Kg

Marijampole
Marijampoles grud
   8,750 m3

   350 kg

Taurage

Taurages grudai
   
9,000 m3

   270 kg

Joniskis

Joniskio grudai

 57,500 m3

 2,300 kg

Siauliai

Siauliu malunas
   
3,530 m3

    300 kg

Total:




305,288 m3

10,970 kg

In 2003 the yearly consumption of MB in the storage sector was approximately on the same level as in 2002. Other sources talk about MB consumption of 13 tons per year in the last 5 years (Mail from 23.1.04, Regina Palciauskiene, Grain Association)

e) Main Reasons for the Use of MB

The company JSC Grudu pirkliai uses MB in elevators to fumigate grain in silo-bins, and for other purposes. The reasons for still using MB are as follows:

1. The grain can be fumigated at one time over a short period of 2-3 days + 2 days aeration time. This means that the shut-down of the elevator is limited to more or less one week. The grain then has to stay in the bins for up to 7 days (waiting time) before selling is possible.

2. The average temperature during fumigation is often below 20°C.

3. Phosphine, placed on top of the grain, does not penetrate fast enough from the top to the bottom in the silo bins; the silos are too high to reach the bottom (insect survivals)

4. Exposure time with phosphine is too long.

ANNEX 4:  Project Activity Log Frame

TIMELINE OF ACTIVITIES FOR THE FULL PROJECT ‘TOTAL SECTOR METHYL BROMIDE PHASE OUT IN CEITs’.

UNDP’s investment activities are shown within the context of the full project timetable, because the investment and non-investment activities are intimately linked and need to be carried out in parallel. 

Activities of the UNDP investment component are highlighted in blue (including PDF-B activities).
YEAR 2004

	SUB-ACTIVITIES
	MONTH
	

	(Pre-Approval Phase )
	Before full project approval
	Post-approval
	

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	July
	Aug
	Sept
	Oct 
	Nov
	Dec
	RESPONSIBILITY

	1.0 Quickstart
	
	
	
	
	
	
	
	
	
	
	
	
	NOU, UNEP and UNDP consultants, Fumigation firms, Extension

	1.1 Contact all MB users 
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.2 Contact fumigation companies  
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.0 Appointment of Steering C-tee, TC, Consultants
	
	
	
	
	
	
	
	
	
	
	
	
	Ministries of Environment, Agriculture, PCU, consultants, TC

	2.1 Meetings of Steering C-tee
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.2 TC / project team meetings
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.3 Outputs: identification of personnel and draft plans
	
	
	
	
	
	
	
	
	
	
	
	
	PCU, stakeholders, UNEP & UNDP consultants

	3.0 Co-funding - examine potential sources of co-funding.
	
	
	
	
	
	
	
	
	
	
	
	
	PCU, UNEP and UNDP consultants

	3.1 Project presentation before agencies
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Soil Sector
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.0 Planning training and Extension
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP and UNDP Consultants, Universities and research (TOT), Extension services

	5.1 Selection of Trainers
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.2 Definition of Extension Regions, growers
	
	
	
	
	
	
	
	
	
	
	
	
	


YEAR 2005

	SUB-ACTIVITIES
	MONTH
	

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	July
	Aug
	Sept
	Oct 
	Nov
	Dec
	RESPONSIBILITY

	1.0 Activities of the Steering C-tee, TIC, Consultants
	
	
	
	
	
	
	
	
	
	
	
	
	Ministries of Environment, Agriculture, PCU, consultants, TC

	1.1 Meeting of Steering C-tee
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.2 TC Meetings
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.3 Visits of international consultants (continued). 

Outputs: specifications for equipment, technical plan, pilots plan, technical information for MB users
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP consultants, UNDP consultants, PCU, project team, etc.

	2.0  Regional Activity
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.1 Regional workshop (appropriate date to be decided) – assistance with planning, participation of experts
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP (organiser), UNDP, PCU, country host

	3.0 Soil sector training and installation of alternatives
	
	
	
	
	
	
	
	
	
	
	
	
	Consultants, Universities and research (TOT), Extension services

	3.1 Visit of international specialists, discussions with MB fumigators and project team, detailed planning, initial training
	
	
	
	
	
	
	
	
	
	
	
	
	PCU, UNEP, UNDP, UNDP consultants, project team

	3.2 Training MB fumigators and trainers
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, international specialists

	3.3 Installation of alternatives in MB fumigation companies; on-site training
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP, international specialists

	3.4 Training and installation of alternatives at sites of leading MB users / growers
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP, international specialists

	3.5  Technical assistance to MB users regarding installation and operation of equipment and  farm adaptations so alternatives equipment can be used, and other types of technical assistance
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP, international specialists, UNEP specialists

	3.6 Season-end meetings, planning for 2006, year-end review
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, possibly international specialists

	3.7 Further technical support and training of MB fumigators and trainers
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, possibly international specialists

	4.0 Field Work/Technical Monitoring
	
	
	
	
	
	
	
	
	
	
	
	
	Project team

	4.1 Monthly Visits to MB users to install alternatives, provide technical assistance
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, internationals specialists in some cases

	4.2 Monitoring pilot sites, production of brief report and recommendations for improvements
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, internationals specialists in some cases

	5.0 Postharvest training
	
	
	
	
	
	
	
	
	
	
	
	
	Consultants, Universities and research (TOT), Extension services, project team

	5.1 Training of MB fumigators and trainers
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP specialists

	5.2  Installation of alternatives in MB fumigation companies; on-site training
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP international specialists, UNEP specialists

	5.2 Training of End User facility staff; installing equipment
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP international specialists, UNEP specialists

	5.3 Planning for 2006, year end review
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.4 Further technical support relating to investment, training for MB fumigators and people who provide technical assistance to end users
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP international specialists, UNEP specialists

	6.0 Postharvest facility Work/Technical Monitoring
	
	
	
	
	
	
	
	
	
	
	
	
	Ministry of Health, Crop Protection Services, consultants, TC / project team

	6.1 Site visits for technical assistance and installation
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNDP international specialists, UNEP specialists

	6.2 Monitoring of pilots; production of brief report and recommendations for improvements
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP specialists, UNDP international specialists, 

	7.0 Generation of technical materials
	
	
	
	
	
	
	
	
	
	
	
	
	

	National level materials – relating to alternatives equipment and materials
	
	
	
	
	
	
	
	
	
	
	
	
	Project teams, PCU, UNEP, UNDP consultants

	Regional materials
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP, UNDP, consultants

	8.0 Policy Assistance: 

further development of restrictions on MB imports/use, registration of alternatives
	
	
	
	
	
	
	
	
	
	
	
	
	PCU, project team, steering committee, Consultants

	9.0 Monitoring & Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	Universities, M&E Focal Points

	9.1 Survey activity
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP, UNDP specialists

	9.2 Preparation of M&E report
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP, UNDP

	9.3 Submission and Dissemination of M&E report to PCU, Steering Cttee, project teams, IAs, etc.
	
	
	
	
	
	
	
	
	
	
	
	
	Note: 3rd M&E submission actually in January 2006

PCUs, UNEP, UNDP

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


YEAR 2006

	SUB-ACTIVITIES
	MONTH
	

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	July
	Aug
	Sept
	Oct 
	Nov
	Dec
	RESPONSIBILITY

	1.0 Activities of the Steering C-tee, TC, Consultants
	
	
	
	
	
	
	
	
	
	
	
	
	Ministries of Environment, Agriculture, PCU, consultants, TC

	1.1 Meetings of Steering C-tee
	
	
	
	
	
	
	
	
	
	
	
	
	PCU, Steering Cttee

	1.2 TC Meetings
	
	
	
	
	
	
	
	
	
	
	
	
	Project team

	1.3 Outputs Review of adoption of MB alternatives, technical plans, pilot results, recommendations, review of M&E, plan for next stages
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, international consultants

	2.0 Soil sector technical assistance and support
	
	
	
	
	
	
	
	
	
	
	
	
	Consultants, Universities and research (TOT), Extension services

	2.1 Continued technical assistance to MB fumigators and MB users
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, international specialists as needed

	2.2 In-service training of extension and agricultural colleges to ensure that know-how for alternatives will become mainstream
	
	
	
	
	
	
	
	
	
	
	
	
	Project team

	3.0 Field Work/ Technical Monitoring
	
	
	
	
	
	
	
	
	
	
	
	
	Extension Services, Consultants, TC

	3.1 Continued technical assistance in the field, monthly visits, resolution of issues that arise
	
	
	
	
	
	
	
	
	
	
	
	
	Project team UNEP and UNDP international specialists as needed

	3.2 Continued pilots to improve performance of alternatives, relevant procurement and installation
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP and UNDP specialists as needed

	4.0 Postharvest technical assistance
	
	
	
	
	
	
	
	
	
	
	
	
	Consultants, Universities and research (TOT), Extension services

	4.1 Continued technical assistance to MB fumigators and MB end users
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP and UNDP specialists as needed

	4.2 Further monitoring pilots to improve performance of alternatives
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP and UNDP specialists as needed

	4.3 Preparation of further information materials to assist MB users to use alternatives effectively
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP and UNDP specialists as needed

	6.0 Generation of technical materials for regional level
	
	
	
	
	
	
	
	
	
	
	
	
	Project team, UNEP and UNDP consultants

	7.0 Policy Assistance: continued
	
	
	
	
	
	
	
	
	
	
	
	
	UNEP, Consultants

	8.0 Monitoring & Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	Universities, M&E Focal Points

	8.1 Survey activity
	
	
	
	
	
	
	
	
	
	
	
	
	PCUs, UNEP, UNDP

	8.2 Preparation of M&E report, final project report
	
	
	
	
	
	
	
	
	
	
	
	
	PCUs, UNEP, UNDP

	8.3 Submission and Dissemination of final M&E and project report to PCU, Steering Cttee, project team, IAs, others
	
	
	
	
	
	
	
	
	
	
	
	
	PCUs, UNEP, UNDP


ANNEX 5: Monitoring & Evaluation Plans

ANNEX 5A: MONITORING, PROGRESS REPORTING, AND EVALUATION PLAN
The objective of monitoring and evaluation is to assist all project participants in assessing project performance and impact, with a view to maximizing both. Monitoring is the continuous or periodic review and surveillance by management of the implementation of an activity to ensure that all required actions are proceeding according to plan. Evaluation is a process for determining systematically and objectively the relevance, efficiency, effectiveness and impact of the activities in light of their objectives. Ongoing evaluation is the analysis, during the implementation phase, of continuing relevance, efficiency and effectiveness and the present and likely future outputs, effects and impact.

The general and specific objectives of the project, and the list of its planned outputs, have provided the basis for this M&E plan. 

The project will be evaluated on the basis of execution performance, output delivery, and project impact.

1. Execution performance.  Monitoring of the project execution will assess whether the management and supervision of project activities is efficient, and seek to improve efficiencies when needed so as to improve overall effectiveness of project implementation. It is a continuous process, which will collect information about the execution of activities programmed in the annual workplans (see Annex 4), advise on improvements in method and performance, and compare accomplished with programmed tasks. This activity will be the direct responsibility of the Monitoring and Evaluation (M&E) country teams, under the supervision of the Project Coordination Unit (PCU) Steering Committee.  UNDP-MPU will, in collaboration with the country PCU Steering Committees and M&E national teams, track the indicators relating to the investment component.
Table 1: Indicators for Evaluating Investment Activity in project
	Indicator
	Means of Verification

	Quarterly activity progress reports, and workplans for next quarter, are prepared by participating countries in a timely and satisfactory manner.  
Progress in procurement and installation of alternative equipment/materials to be presented numerically - including number of sites and area/hectares where alternatives installed or adopted in the soil sector, and number of sites in the postharvest sector
	Arrival of satisfactory reports to UNDP-MPU

	Annual activity and progress reports, and outline plan for following year, are prepared by participating countries in a timely and satisfactory manner
	Arrival of satisfactory reports to UNDP-MPU

	Deviations from the objectives or work plans are explained adequately, or corrected promptly and appropriately.
	Work plans, reports

	Disbursements are made on a timely basis, and procurement is achieved according to the procurement plan.
	UNDP or UNDP-CO financial reporting systems

	Audit reports and/or other reviews show sound financial practices
	Audits or reviews

	Regular M&E activities undertaken by UNDP specialists and reports produced, identifying issues, barriers and potential solutions
	Arrival of satisfactory reports to UNDP-MPU

	Final report on project investment activities
	UNDP-MPU


2. Project impact. Evaluation of the project’s success in achieving its outcomes will be monitored continuously throughout the project through semi-annual progress reports, annual summary progress reports, a mid-term and final evaluation all of which will use the following project logframe:

	
	Project strategy
	Objectively verifiable indicators
	Sources of verification
	Assumptions (based on risks with the potential to be realised)

	Goal (global)
	Preservation of the stratospheric ozone layer
	
	
	

	Objective (global)
	Compliance with the Montreal Protocol through the phase out of methyl bromide consumption
	
	
	

	Outcomes (regional)


	Sector phase-out of methyl bromide in CEITs
	Reduction of MB consumption in all sectors to zero, except for QPS and exempted uses.
	National surveys and monitoring. Article 7 reporting under the Montreal Protocol to the Ozone Secretariat by countries
	Need to ensure there are functional monitoring and evaluation mechanisms in each country

	Outputs (regional and national)
	Development and implementation of cost-effective, sustainable, national phase-out co-ordination structures and mechanisms to cope with methyl bromide phase out, including future problem areas, and to sustain phase out post-project; 
	Permanent National Steering Committee, Technical Group, and trained extension service and user groups in countries at project end; registration of additional pest control products where needed; implementation of additional policy measures where needed
	Official commitment from the national ozone unit (NOU) and relevant government agencies on maintaining co-ordination committees and ensuring that extensionists and others continue to promote project principles etc. 


	Commitment expressed by stakeholders during the PDF-B is genuine. The Project Co-ordination Unit and national Monitoring and Evaluation bodies will carry out their tasks effectively and as scheduled

	
	Rapid transfer of replacement technologies to MB users, including installation of relevant equipment and participatory training at local level, focusing on a rapid replacement (based on alternative fumigants if necessary) for the 2005 growing season, to permit country compliance with the Montreal Protocol.  Later, a focus on non-chemical MB alternatives for 2006 onwards.
	Replacement of MB use in sectors by chemical and non-chemical alternatives at the end of the project.


	Ozone Secretariat MB consumption data for 2004 onwards.

Detailed regular reports by the Project Co-ordination Unit and the national Monitoring and Evaluation Unit (M&E) on the progress of MB replacement amongst MB users across sector and sub sectors
	Timely and honest reporting by all parties concerned so that the project’s impact can be monitored as it progresses

	
	Enhanced awareness and confidence of MB users and other stakeholders in the phase out process, as a result of technology transfer support activities including monitoring of the technical and economic performance of alternatives, making improvements where necessary, providing easy-to-use technical information materials for the MB user, and increasing users’ ability to manage their pest control problems and find solutions.
	Regular survey on stakeholder mentality and attitude throughout project implementation. Adoption rate of methyl bromide alternatives by MB users. 

Regularity and efficacy of  encounters with extension: training activities and field visits
	Detailed regular reports by the Project Co-ordination Unit and the national M&E Unit on the progress of MB replacement amongst MB users across sector and sub sectors. Survey reports of the national M&E units, will include investigations into the mindset of the MB users towards the project and phase out exercise
	Honest dialogue between MB users and the other stakeholders and M&E body, such that the true opinions and mentality of all stakeholders is clear, and the genuine commitment and support to sustaining post project phase out

	
	Capacity building for the development of more environmentally sustainable MB alternatives based on non-chemical and IPM methods, reducing dependency on chemical alternatives to ensure sustainability in the long term
	Increased capacity for the development and adoption of non-chemical and sustainable MB alternatives in both sectors. Identification of viable non-chemical alternatives as a result of pilots
	Reports by the Project Co-ordination Unit and the national M&E Unit on the progress of adoption of non-chemical and IPM MB alternatives among MB users across sector and sub sectors.
	Non-chemical alternative technologies exist and the data on their efficacy and utility in other countries are correct


Annex 5C

Terms of Reference (ToR) for International/Regional Level Project Steering Committee (PSC)

The composition of the International/Regional level Steering Committee for the project on Total sector MB phase out in CEITs is as follows:

	Organisation and individual representative
	Role

	UNEP-GEF, Aggarwal-Khan, Sheila
	Represent UNEP as the project implementing agency

	UNEP DTIE, OzonAction, Raj, Suresh
	Represent UNEP project co-ordination office (non-investment)

	UNDP-GEF
	Represent UNDP GEF if appropriate

	UNDP, Kayser, Dominique
	Represent UNDP as project co-ordination office (investment)

	Popsimonova, Dr. Gordana
	Independent regional MB alternatives expert

	Barel, Marten 
	Independent MBTOC member

	Ausher, Reuben
	Expert MB Alternatives and extension services (soil sector)

	Boye, Jurgen
	Expert MB Alternatives (post harvest sector)

	Richard Cooke, World Bank 
	Represent Ukraine MB phase out project

	Ricardo Labrada, FAO
	FAO representative

	European Community, Ozone Unit
	EC representative

	Bulgaria
	National PCU Chair/NOU

	Hungary
	National PCU Chair/NOU

	Latvia
	National PCU Chair/NOU

	Lithuania
	National PCU Chair/NOU

	Poland
	National PCU Chair/NOU

	Co-funders
	Represent co-funders

	
	

	SC Observers
	

	Regional Network for of Central and Eastern Europe and Central Asia (CEECA)
	Observer, Replication proponent

	Regional Communication Strategy Team leader (UNEP)
	Observer, dissemination of lessons learned.


The PSC will meet three times during project implementation, the purpose of each meeting being outlined below. Proposed dates for meetings will be:

· April 2005  (linked to Regional  Meeting) to review priorities for 2005 growing season and for mid-term review of project
· Mid 2006 (to review project progress)
· Mid 2007   (to review outputs and impact at the end of project activities).

Informal meetings or consultations will take place as necessary mostly in conjunction with the regional meetings.

In general, the Steering Committee is responsible for providing guidance and advice to the management team regarding the progress and direction of the project in achieving the goal of urgent MB phaseout, and exerting proactive influence on policy processes. The Steering Committee is not in any way legally or otherwise responsible for the success of the project.  Specifically the Steering Committee will:

1. Provide information to the project in view of the major policy processes as related to methyl bromide phase out.

2. Review project workplan and annual workplans against budget allocations and anticipated MB reductions, as well as annual progress reports;

3. Review project implementation process paying particular attention to:

· Progress in achieving urgent MB reductions and phaseout;

· The monitoring and evaluation plan of the project;

· Training and technology installation methodology developed and its use;

· The extent and effectiveness of stakeholder involvement at the international level and at the national level, particularly among the different sectors of government that have an interest or impact in methyl bromide phase out;

· The quality of outputs produced;

· The sustainability of the project outcomes;

· The replicability of actions recommended by the project taking into account that financing for promoting replicability is factored in by the project;

4. Review and approve the outline of, and subsequently the final, project synthesis report, including conclusions and recommendations particularly focusing on quality of outputs, and the information dissemination strategy, including its utility by potential users;

5. Review/monitor the implementation of the project’s outreach and communication strategy;

6. Ensure linkages to international policy frameworks, networks and organizations, including:

· European Community

· Regional Network for of Central and Eastern Europe and Central Asia (CEECA)

· Regional Communication Strategy

7. In order to enhance dissemination of project results and recommendations, the SC should review / monitor:

· Stakeholder buy-in to the project during implementation (by review of the Monitoring and Evaluation survey reports);

· Whether results reach intended targets;

· The risks of failure;

· The scale at which stakeholders buy in and any potential conflicts between stakeholders at different levels – i.e. stakeholders at site and global levels.

Purpose of Meetings:

I.  At project onset, the steering committee will review the following: 

· The project management structures in place including composition and terms of reference for the project steering committee, the technical advisory structures, the national project steering committees and in addition, the terms of reference for the management team and the lead national partner agency in each country; 

· The detailed work plan for the phaseout, and actions to be implemented by the project to rapidly install MB alternatives and promote buy-in at the international and national level;

· The sustainability of the project results and the replicability of project results which will be ongoing features during implementation rather than the traditional end of project focus on these issues;

· The kinds of documentation that will be developed by the project to stakeholders, depending on their interests and needs;

· The detailed monitoring and evaluation plan for the project discussing the survey formats, and how baseline information will be measured at the onset of the project to measure its concrete impact at the time of project completion in terms of actual the sustained phase out of MB use.

II. Mid-project, the role of the steering committee will be to review progress in implementation, difficulties and recommend corrective actions. Accordingly it will review progress on the following issues:
· Progress in achieving urgent MB reductions and phaseout;

· The extent of buy-in of stakeholders through the participatory delivery methodology of training utilised during project implementation;

· The timeliness in project implementation as a result of project workplan reviews;

· The implementation of the monitoring and evaluation plan of the project;

· Research methodology developed and its utilisation in implementation by the project; 

· The quality of documents produced by the project;

· The sustainability of project results particularly those resulting in actual phase out of MB and replacement with alternatives;

· The replicability of actions recommended by the project taking into account that financing for promoting replicability is factored in by the project;

III.  Near end of project, the project steering committee will:

· Progress in achieving urgent MB reductions and phaseout;

· Review the quality of all project outputs submitted to the last national steering committee meetings. These national outputs shall be compiled into one comprehensive document in draft form at least three weeks prior to the meeting;

· Review the compiled monitoring and evaluation reports from across the project. These national evaluations shall be compiled into one comprehensive document in draft form at least three weeks prior to the meeting;

· Review sustainability and replicability of project results, 

· Participate in the independent evaluation of the project and feed into it the information gained through the project’s own monitoring and evaluation work to concretely show impact of the project including but not limited to methyl bromide phase out;

· Review info dissemination of output. Particular attention will be paid to the output being sent to the GEF Secretariat and Implementing Agencies which will provide detailed recommendations to the GEF on how its programmes and policies would be affected by the research results. 
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ANNEX 6:   Summary report on GEF First Regional MSP on Methyl Bromide in CEITS

Methyl Bromide Consumption in Eastern European CEITs : the Emerging Picture coming out of the First Regional Medium-Sized Project  “Initiating the Phase Out of Methyl Bromide Through Awareness-Raising, Policy Development and Demonstration/Training Activities"
Findings of the Regional Survey  

The Methyl Bromide Consumption Survey in 8 CEITs of Eastern and Central Europe was carried out under the regional Medium-sized Project “Initiating the Phase Out of Methyl Bromide through Awareness-Raising, Policy Development and Demonstration/Training Activities". This survey sought to gather comprehensive data on methyl bromide consumption, crops/sectors reliant on methyl bromide, existing/potential alternatives, stakeholder involvement and methyl bromide regulations. From June 2000 to October 2000, in the early phases of the project, data was collected by local consultants for the Ministries of Environmental Protection in Bulgaria, Estonia, Hungary, Latvia, Lithuania, Poland and Slovakia in conjunction with UNEP DTIE's OzonAction Programme. (The Czech Republic did not take part in the survey activity; and Moldova, funded bilaterally by Environment Canada participated as an eighth country). Each country submitted a report summarizing the results of the survey. The results of the national surveys were consolidated and summarized to give a general overview of the methyl bromide issue in the countries concerned. Information gathered included the breakdown in consumption of methyl bromide for QPS and non-QPS uses, sectoral consumption, available and potential alternatives and regulations limiting the use of methyl bromide and encouraging the use of replacements. 

Overview of Methyl Bromide Consumption 

The total amount of methyl bromide consumed for QPS and non-QPS uses in the 8 CEITs peaked in 1996 when approximately 387 t (232.2 ODPt) of methyl bromide were consumed (Table 1A). Total consumption of methyl bromide in the CEITs surveyed had fallen by approximately 21% from 1996 to 1999.  In 1996, 323.1 t (193.86 ODPt) of methyl bromide was consumed for non-QPS uses.  By 1999, this level had fallen by 43% to 184.4 t (110.64 ODPt) with obvious reductions occurring in all countries, except Poland (Table 2A). 

Table 1A. Total methyl bromide consumption (ie. QPS and non-QPS, tonnes) in 8 CEITs of Central and Eastern Europe 

	Country
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Bulgaria
	87.3
	104.5
	90.0
	89.5
	91.4
	100
	94.5
	70.5
	47.0

	Estonia
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Hungary
	53.0
	45.0
	77.0
	74.0
	53.0
	64.0
	53.0
	53.0
	57.0

	Latvia
	82.4                                                      
	20.4
	128.0
	33.9
	45.3
	11.6
	44.7
	16.6
	14.8

	Lithuania
	NA
	NA
	NA
	NA
	NA
	45.6
	30.1
	15.1
	30.1

	Moldova
	NA
	NA
	NA
	1.0
	3.3
	36.2
	10.2
	2.8
	2.2

	Poland
	200 
	NA
	NA
	103.3
	83.3 
	120.0 
	119.0
	143.0
	153.0

	Slovakia
	<10
	<10
	<10
	<6.4
	<7.0
	10.1
	<9.9
	10.2
	0

	Estimated Total
	ND
	ND
	ND
	ND
	ND
	387.5
	361.4
	311.2
	304.1


NA - Not Available

ND-No data total as component data sets are missing

In 1999, the most predominant users of methyl bromide consuming 94% of total methyl bromide in the CEITs countries surveyed were Poland (153 t), Hungary (57 t), Bulgaria (47 t) and Lithuania (30 t) (Fig 1A, Table 1A).

Fig 1A. Amount (t) and proportion of methyl bromide consumption in 8 CEITs in Central and Eastern Europe
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Consumption of methyl bromide for non-QPS Uses.

Table 2A compares the data gathered under the survey with that reported to the Ozone Secretariat. As aforementioned, the Czech Republic did not take part in the MSP survey activity, thus no comparison is possible in this case. There is considerable difference between some data sets, particularly for Bulgaria and Latvia. In the case of Slovakia, the regional survey appears to have sourced data for certain years where there was none reported to the Ozone Secretariat.

Whilst there can be no conclusive for this disparity at this time, it might lie in the fact of how countries determined consumption: did they use the formula of “(Production + Import)  - Export”, or did they simply canvas users and ask for direct consumption for any given year? 

Nonetheless, one can go over the primary findings of the regional survey, and discuss some of the trends discovered.

Table 2A: Comparison of non-QPS Consumption Data (ODPt) gathered for the Eastern European CEITs. MSP survey data listed first and plain; Secretariat data listed second and underlined.

	Country
	1991
	1994
	1995
	1996
	1997
	1998
	1999

	Bulgaria
	51.78

0.00*
	47.7

9.00
	48.84

7.20
	48.24

0.00
	53.7

0.00
	39.3

39.0
	25.2

36.0

	Czech Republic
	NA

6.48
	NA
4.74
	NA
11.16
	NA
0.00
	NA
0.00
	NA
0.00
	NA
2.16

	Estonia
	0

0
	0

NA
	0

0.00
	0

0.00
	0

0.00
	0

0.00
	0

0.00

	Hungary
	31.8

31.8
	44.4

44.40
	31.8

31.8
	31.8

31.8
	31.8

31.8
	31.8

31.8
	24.0

24.0

	Latvia
	26.04  

15.30                                                    
	11.82

NA
	15.3

12.00
	3.9

15.00
	15.24

0.00
	4.98

9.00
	6.78

-0.28

	Lithuania
	32.94

32.94
	21.6

21.60
	31.44

31.41
	27.36

27.37
	0

0.00
	0

0.00
	0

0.00

	Poland
	120

120
	NA

NA
	NA

NA
	61.92

61.92
	20.4

20.40
	34.5

34.50
	53.94

53.94

	Slovakia
	<6

6.0
	<3.84

NA
	<4.2

0.00
	<5.76

NA
	<5.94

5.70
	6.12

6.12
	0

0.00


*Bulgaria has contested this zero baseline figure, citing that the approx 52 ODPt that was reported in the regional survey is the correct figure.

A large proportion (59%) of Poland’s use in 1999 was for non-QPS (53.94 ODPt) and this represented about 49% of the total methyl bromide consumed for non-QPS uses in CEITs (Table 2A). Other major user countries for non-QPS were Bulgaria, Hungary and Latvia.  

Reasons for the inconsistent amount of methyl bromide consumed annually in Poland since 1994 for non- QPS uses are unclear.  In the mid 1990’s, there was a substantial increase in soil fumigation resulting from an improvement of farming and horticultural production status in Poland after a period of substantial deterioration of profitability during 1992-1995. During this period many State enterprises became bankrupt and MB consumption dropped to low levels similar to the1980’s.

In Bulgaria, the survey indicated a consistent reduction in the use of methyl bromide since 1996. The reasons for this given by the country lay mainly in a 25% decrease in consumption in grain storage facilities and mills due to the utilization of the substitutes with easier application and a 50% decrease in preplant soil disinfestation in greenhouses. 

Methyl bromide consumption has remained fairly stable in Hungary with a slight decrease for soil fumigation in use in 1999.  Soil fumigation constitutes 70% of use, and of this most is used for vegetable crops (83%) and tobacco (16%).  

Between 1996 and 1999, Lithuania appeared to only use methyl bromide for QPS.  This was reportedly achieved through the adoption of alternatives in grain fumigation wherever possible, as well as discontinuing methyl bromide fumigation of grain in ships and use on imported fruits. However in 2000, the Ozone Secretariat received a report of non-QPS consumption in the amount of about 9.6 ODPt. The reason for this consumption is unknown at the time of writing of this report.

Latvia’s non-QPS use of methyl bromide is relatively small and is primarily for durable commodity treatments, with a miniscule amount reportedly being used for production of medicines at the time of the survey.  Consumption in elevators was also reported to fluctuate widely depending on the finances of the companies.

Estonia and Slovakia only consume very small quantities of methyl bromide, predominantly as a feed stock for the production of medicines or in universities. In Slovakia, methyl bromide use is limited because of regulations that came into force in 1995. These controls involve the use of a mandatory large license fee, and a no-emissions  requirement during the fumigation process. 

Specific sectors and pests for which methyl bromide is used in 1996 (non-QPS)
In 1996, the peak consumption year for the Eastern European CEITs, over 90% of the reported consumption of methyl bromide for the 8 Eastern European CEITs was for non-QPS uses (Table 3A). Of the non-QPS amount (191.046 ODPt), approximately 56.66% was used to disinfest soils and 26.54% to treat durables and 13.51% to fumigate structures.  Only Poland, Bulgaria and Hungary apply methyl bromide to disinfest soils. 

Table 4A outlines the main crops and pests for which methyl bromide pre-plant soil treatment was required in 1996. In Hungary, methyl bromide used from 1995 to 1998 was predominantly for soil disinfestation for vegetable crops (83%), control of nematodes and fungi, and also fungal pathogens and insects on tobacco (16%). Poland has a tradition of pre-plant treatments for a number of economically important crops, much of which are exported.

Table 3A. Major sectors that consumed methyl bromide (non-QPS and QPS) in 1996
	Non QPS Sectors using methyl bromide (ODPt))
	QPS Use
	Total 

(ODPt)

	Country
	Soil treatments 
	Durables
	Structures
	Perishables
	Other (State reserve)
	
	

	1 Bulgaria
	36
	 3
	15
	0
	6
	0
	60

	Hungary
	31.8
	-
	-
	-
	-
	6.6
	38.4

	Latvia
	0
	3.9A    
	0.006
	0
	Medicine
	3.06
	6.966

	Lithuania
	0
	27.36
	0
	0
	-
	0?
	27.36

	PolandC 
	40.44
	10.68
	10.8
	0
	-
	10.08
	72

	Slovakia
	0
	5.76?
	0
	0
	0.3 Medicine
	 0
	6.06

	Total
	108.24 
	50.7
	25.806
	0
	6.3
	19.74
	210.786


A -Use unspecified, assumed to be used for durables
B -Methyl bromide consumption has fallen from 32.6 t in 1996 to 2.2 t in 1999
C -Proportions for sectors in non-QPS based on 1999 data

Note: Methyl bromide was not used in Estonia; Ozone Secretariat records give the Czech Republic zero consumption for 1996. 

Table 4A: Main crops and pests for which pre-plant soil treatment with methyl bromide is required (as of 1996)

	Country
	2 Major Crops where Preplant Soil Treatment is Used 

	Bulgaria
	Tobacco seedbeds, and reportedly in greenhouses for production of tomatoes and early vegetables

	Hungary
	Vegetables: nematodes (Meloidogyne spp. (6 spp.)); fungi, (Fusarium oxysporum; Sclerotinia spp.; Botrytis spp.) 

Tobacco Seedbeds: Fungi (Pythium debarianum; Fusarium sp.); pests (Gryllotalpa gryllotalpa; Thrips tabaci)

	Poland
	Strawberries, tomato, cucumber, paprica, gerbera, fruit tree nurseries, carnations, ornamental plants:  

Pest: fungi (Verticillium spp. Phytophthora spp. Pyrenochaeta sp. Rhizoctonia sp., Fusarium sp.), nematodes, replant disease


Grain and other dried food products are the major durables requiring methyl bromide fumigation in most countries (Table 5A and 6A). Common storage pests include the rice and grain weevils (Sitophilis granarius and S. oryzae), the red flour beetles (Tribolium spp.), the saw toothed grain weevil (Oryzaephylus sp.), the Mediterranean flour moth (Ephestia kuchniella) and many other pests.  Poland was the only country to state that specific mandatory treatments are required for quarantine pests which included Sitophilus oryzae, Rhizoperia dominica, Trogoderma granarium, Rhizoperia dominica, and Tribolium spp.   

Table 5A. Main commodities requiring methyl bromide fumigation

	Country
	Commodity

	Bulgaria
	Durables: tobacco and herbs, mushroom houses and compost, ships, barges, etc. 

Structures: Grain silos, grain stores,

	Latvia
	Durables and structures: Grain, silos, cotton, ships, timber 

	Lithuania
	Durables: Grain and cereals

	Moldova
	Durables: Fruit tree nursery stock, decorative forest material, 

Perishables: Cut flowers, bulbs, and vine cuttings, citrus, kiwi, banana, pineapple, potatoes

	Poland
	Durables: Grain, dried food products, herbs, etc.

Structures: Grain and herb storages

	SlovakiaA
	Timber from Russian Federation (considered a critical use if no suitable alternative)

Durables: General storage pests, mice, legumes, corn, technical oil bearing seeds, dried mushrooms, cocoa beans, spices, half products, raw materials for candy factories.


A - In Slovakia, methyl bromide is not used except for medicines, however permitted uses are shown

Table 6A. Major commodity pests requiring methyl bromide fumigation

	Country
	Non-Quarantine PestA

	Bulgaria
	Sitophilus granarius; Sitophilus oryzae; Rhizoperta dominica fabr.; Tribolium castaneum Hrbst;  Oryzaephilus surinamensis.

	Latvia
	Storehouse pests, Pectinophora gossyphiela and also range of timber pests to satisfy importer requirements

	Lithuania
	Trogoderma granarium, Mites, Grain moth, Bean weevil, Sitophilus granarius; Sitophilus oryzae, Tribolium castaneum, Dark beetle, Bruchus pisorum, Rusty grain beetle, Oryzaephylus sp, Ephestia kuchniella

	Moldova
	Hyphontrie cunea, Corposina niponensis, Coropholita molesta, Quadraspidiotus perhieiossus, Pseudococcus komstokt, Dialeurodes gitrii, Trogoderma granarium, Phthorimacea operculella, Ceratitis capitata

	Poland
	Acaridae, Plodia interpunctella, Ephestia elutella, E. kuchniella, Tinea granella, Sitophilus granarius, Plinus fur and others

	Slovakia
	Acarus sp, Tyroglysses sp., Tyrophagus sp., Glyciphagus sp., Calandra sp., Tenebrio sp., Sitotroga sp., Tinea sp. (moths), Pilus sp., Oryzaephylus sp., Cryptolestes sp. Laemophloeus sp. and also rodents, especially mice etc. All development phases of moth Ephestia elutella L. (egg, caterpillar, pupa, imago) inside as well as outside of treated material.


Existing or potential alternatives to methyl bromide for soil disinfestation and barriers to adoption

Methyl bromide is only used for soil application in the major user countries - Bulgaria, Hungary and Poland. Table 7A summarizes the existing or potential alternatives for soil disinfestation as it stood at the start of the MSP.

Table 7A: Summary of existing or potential alternatives to methyl bromide for soil disinfestation at the start of the regional project.

	Country
	Existing or potential alternatives

	Bulgaria
	Soilless cultures and substrates, Basamid granules, Vydate, Mokap, Formaldehyde

	Hungary
	Soilless cultures and substrates, floatation beds for tobacco, Basamid and Ipam, Nemathorin and Vydate, steaming, plant breeding, 

	Poland
	Soilless Cultivation, IPM (chemical x biological), induced resistance


Bulgaria: In Bulgaria a dramatic decline in the amount of glasshouses fumigated with methyl bromide occurred between 1996 and 1999. In Bulgaria there are commercial, financial, climate, technological, educational/information and organizational difficulties against the acceptance and implementation of number of alternatives of methyl bromide applied in other countries (see table 8A).
Hungary: In Hungary the following alternatives have been considered for soil disinfestation of vegetable crops.  The barriers mentioned are common to other countries both within the CEITs and in many other countries. 

Growth substrates: Rock wool (Grodan) is already in use at several big greenhouse growing farms.  The biggest of these includes Árpád Agrár Co., the largest greenhouse grower of the country (about 60 hectares, out of which about 12 hectares switched from methyl bromide to rock wool growth substrate) and Flóratom Ltd. of Szeged near the south border of the country (about 19 hectares rock wool). This alternative to methyl bromide is spreading rapidly and is the most popular to methyl bromide. The pay-out time can be as short as 2-3 years, but the lack of capital is a general problem in agriculture, ie. about 1500 HUF/m2. Financial support by National Programme on Protection of the Environment in Agriculture (NPPEA) and/or foreign/international sources could speed-up the use of this alternative. 

Steaming: One greenhouse grower uses natural gas as the source is close, however expensive. At the time of the Regional Survey it was hoped that financial support from NPPEA would be made available from 2001. This method does not fit small plastic greenhouses because of the size of the steam machine. The approximate cost for application by existing machines was stated as 250 HUF/m2, however this cost could double for new machines.

Solarization: Under the climatic conditions of Hungary it is not practicable. 

Plant breeding for resistance: Research shows promising results for tomatoes and sweet pepper, but not for other vegetables  

Grafting: In an early research stage in this region, however, the seedlings are expensive and the use of chemicals can not be avoided. 

Biological control: There are several registered biological control agents and more are under development. 

Chemicals: Basamid G and Ipam are the most wisely used chemicals. The nematicides, Nemathorin 10 G and Vydate G are also used. New chemicals and/or new formulations are expected. A barrier to their use is that the registration process can take up to 2 years, is costly and the size of the Hungarian market is small. Therefore producer companies are not seeking permits for their products. A faster system would assist their use. 

In the tobacco seedling industry experiments with floating bed systems, sand beds and chemical control methods have been conducted since 1996. The floating bed method, as used in Italy was considered the most appropriate. Between 1996 and 2000, nearly 400 million HUF had been invested, with about half of this sum received from the Tobacco Product Council. The lack of capital funds are the major barrier to make full use of this method for a tobacco growing area of about 2500 hectares. Around 400 million HUF is estimated to be necessary, mostly from central (government) and/or international environment protection funds. 

Poland: Beginning in 2000, research began in Poland on tomato, cucumber and paprika in covered enclosures to demonstrate the potential for rockwool and other inert soil substitutes. This first effort saw commercial use has increase to 800 hectares. It was recognised that other future methods worth considering include Integrated Pest Management which would involve the use of biological formulations, immune response stimulators in conjunction with some fumigants or soil fungicides and other agrotechnical activities.   However financial assistance was key to research progressing.  There is no registered  formulation available in Poland for biological destruction of soil pathogens of vegetable crops, in spite of the a few commercial biological formulations.The Research Institute of Vegetable Crops (RIVC) in Skierniewice has already proven the efficacy of several products.  (see following section on the RIVC’s research under the MSP)

It is worth noting that in Lithuania, no methyl bromide is used to treat soils and a wide range of artificial substrates (glass and rockwool, perlite, pumice, coconut, clay, etc.) are used instead of methyl bromide.  However a major problem from this is the disposal of the used inactive substrates.

Results of the Demonstration Activity of the RIVC Poland, as funded under the first MSP

The Research Institute of Vegetable Crops (RIVC), Poland, received funding from 2000-2002 to carry out three years of demonstration trials with greenhouse peppers, and field grown tomato, cabbage, cereliac and strawberry. 

In the first year of the project (2000), three chemical alternatives (dazomet, 1,3-D+CP, metham sodium) and three biological control agents (Trichoderma viride, Bacillus subtilis, Pseudomonas fluorescens), applied separately or in combinations were evaluated. In the second year of the project (2001), in experiments with vegetables more emphasis was placed on evaluation of non-chemical alternatives such as grafted pepper, organic amendments including shredded wheat straw supplemented with urea, Indian mustard (Sinapsis juncea) in combination with Trichoderma biocontrol agent or without. Finally, in the final year (2002), the demonstration trials were confined to greenhouse pepper and tomato crops and the best already selected alternative involving soil treatment with dazomet (50 g per 1 m2) combined with application of Trichoderma viride B35 at the transplant production and during the planting time. Also the usefulness of grafting technique of pepper was evaluated. The demonstration experiments with pepper were conducted in commercial greenhouses on 5 locations and with tomato on 2 farms. The soils on these pepper farms were heavily infested with Verticillium dahliae and a complex of soil-borne pathogens (Rhizoctonia solani, Fusarium spp., Colletotrichum coccodes).

Results of Experiments with Greenhouse Peppers

The 2000 trials indicated that the best alternative to methyl bromide for greenhouse grown peppers was soil treatment with dazomet, integrated with application of the biocontrol agent T. viride during transplant production and at planting. The effectiveness of this treatment in the control of verticillim wilt of pepper ranged from 50.0 to 99.1%, and was comparable to methyl bromide. Also integration of dazomet with T. viride in most cases better reduced the severity of root rot diseases than dazomet alone. The 2001 trials indicated that grafted plants gave very high early yield, nearly five times higher than control plants, but the final fruit yield was similar to that from methyl bromide and dazomet treatments. The incidence of verticillium wilt on grafted plants and control ones was similar. The biocontrol agent Bacillus subtillis (Terra Bac®) applied as drenching of plants during transplant production and for several weeks after planting to permanent location revealed to be ineffective in the control of vetricillium-wilt and the yields tended to be lower than in control tunnels. Amendments of Indian mustard combined with Trichoderma at planting time had no positive influence on the yields of greenhouse pepper.

In 2002, the RIVC team further experimented with grafting pepper plants on Snooker rootstock, comparing this technique against the already demonstrated alternative (Dazomet+ Trichoderma viride B35); but found that grafting offered little protection against soil-borne pathogens and was not feasible from the economic point of view. Also the investigators noted stunted growth in the plants under the soil conditions experienced during the trials.

Results of Experiments with Field Vegetables

In the 2000 and 2001 trials with field grown vegetables, the yield increases of cabbage and tomato following application of dazomet and 1,3-D+CP (1,3-dichloropropene + chloropicrin) integrated with Trichoderma were lower than those caused by methyl bromide fumigation, nevertheless the size of yield improvements was commercially acceptable. The combined applications of  lower rates of 1,3-D+CP or dazomet with biocontrol agent was superior to these chemicals used alone at higher rates. In both years celeriac responded to methyl bromide fumigation and alternative treatments much stronger than cabbage and tomato. Dazomet, methyl bromide and 1,3-D+CP integrated with Trichoderma significantly increased the marketable yields of celeriac over the control. As was the case for the greenhouse pepper, amendments of Indian mustard combined with Trichoderma at planting time had no positive influence on the yields of tested field vegetables. The performance of the non-chemical alternatives involving the use of straw, urea and Trichoderma was extremely variable depending on the crop (negative in cabbage, highly positive in celeriac). It can be concluded that in the production of celeriac, both dazomet alone and 1,3-D+CP at a lower dosage combined with Trichoderma can be considered as one to one replacements for methyl bromide.

In the 2002, experiments concluded that for tomato the use of Trichoderma combined with high application of organic substrate provided a good crop performance and prevented from soil-borne diseases. However the assessment of effectiveness in the control of Verticillium wilt of pepper and root rot symptoms, as well as the size of yield improvements, showed that among tested alternatives application of dazomet plus Trichoderma was the closest to methyl bromide efficacy. This treatment also revealed consistency in performance similar to methyl bromide independently from the year and location. From the economic point of view it is important that the profitability ratio of  soil treatment with dazomet alone or combined with Trichoderma was always higher than in the case of methyl bromide. 

The researchers therefore concluded that the combined use of dazomet with Trichoderma is the most promising alternative to methyl bromide, and appropriate for application in other Central and Eastern European countries, particularly the conditions of soil and climate found in the Central and Eastern European countries involved in the MSP.

Results of experiments with Strawberries

Several nursery farms in western Poland have been producing the strawberry runner plantlets (transplants) for export. This group of strawberry transplant producers consume significant quantities of methyl bromide. The soil-borne wilt pathogen Verticillium dahliae in some areas is the main factor reducing the yields and quality of strawberry transplants. Also the presence of numerous root-infecting fungi, with Phytophthora cactorum and P. fragariae as the most dangerous, may also influence the growth. Moreover, nematodes could produce a very serious problem especially on plantations located on light sandy soils. 

In the demonstration experiments the performance of all evaluated alternatives was inferior to methyl bromide. However, taking into account the improvements in plant vigour and in productivity of strawberry mother plants related to the use of some alternatives, the high-rate application of 1,3-D+CP, as well as the combination of the biocontrol agent Trichoderma with reduced dosage of 1,3-D +CP, can be considered as possible replacements for methyl bromide in the production of strawberry runner plants. However in each case, there is a need for supplementary applications of other herbicides.

The 2000 and 2001 trials with strawberries, found it impossible to choose one chemical alternative which would secure a wide spectrum of protection as effective as methyl bromide. Methyl bromide cannot be directly replaced with recently available chemicals due to the lower intrinsic biocidal activity of the alternatives tried to date. Further, researchers did not feel that there is would ever be a single non-chemical alternative to methyl bromide, which would be universal for all tested plants and could be widely used in the countries of the region. Lack of such a universal alternative seems to be due to the environmental differences, different growing technologies, cultural practices as well as economic conditions involved in strawberry growing. The effectiveness of non-chemical alternatives (biocontrol agents, organic amendments) was also rather erratic. In the laboratory experiments conducted in 2000, amendments of Indian mustard and wheat straw supplemented with urea were very effective in reducing populations of some soil-borne pathogenic fungi. In the field, however, the results were disappointing in most cases. Researchers noted, however, that discouraging results with green biomass of Indian mustard amendments might have been due to at least two factors, namely a short growing period and excessive rainfall in spring 2001.

Thus, the final conclusion of the researchers was that with respect to weed control in strawberry production, 1,3 D + CP was effective, but it was not so good as methyl bromide. However, the yield improvement of strawberry runner plantlets and fruit after 1,3-D+CP application with simultaneous application of herbicides or hand weeding was similar to methyl bromide effect.

Barriers to the Implementation of Soil Disinfestation Alternatives

In these countries there appears to be a real need for financial support to further develop and promote the adoption of suitable alternatives.  Soilless cultures and substrates offer the most logical replacement in greenhouses and have gained acceptance for a large amount of production in these countries.  Disposal of substrates is becoming a problem.  There is also a need for companies and producers to gain some economic incentives from using alternatives as often the market size is too small to make commercialization of the alternative viable.

The demonstrations under the MSP went a long way to elucidating the alternatives, and the appropriate methods of their application, particularly for greenhouse peppers and field tomato, cereliac and cabbage. However, there was no one methyl bromide substitute found for strawberry production.

In addition, there is still in some cases the problem of cost associated with the use of alternatives. Countries have indicated that companies/wholesale merchants need to show an interest in importing the alternative preparations, so that the cost efficiency of the alternatives can ultimately improve.

Existing or potential alternatives to methyl bromide for post-harvest/structural uses and barriers to adoption

At the final workshop held under the MSP, the Regional Workshop on Methyl Bromide Alternatives for Post Harvest treatments in Central and Eastern Europe (held in Sofia, Bulgaria, 28-30 May, 2002), countries expressed a need for assistance in implementing alternatives for the post harvest and structural uses of methyl bromide. A MBTOC representative
 was invited to give both an overview of potential alternatives for the region, as well as to discuss the implications of phosphine use, the latter which has emerged as the most used alternative in post harvest/structural fumigations. 

The principal sources of information on progress made in the development of alternatives to MB are the reports of the MB Technical Options Committee (MBTOC) operating under UNEP, reports of the Technical and Economic Assessment Panel (TEAP), reports of relevant conferences on MB, and UNEP DTIE. MBTOC compiles reports on the different uses of MB, and on alternatives and potential alternatives that will permit phase-out of the fumigant. Considerable progress has been made in the search for alternatives, although there are, as yet, few direct replacements for post-harvest and structural use.

ALTERNATIVES AND POTENTIAL ALTERNATIVES

At present, post-harvest uses of MB are primarily for curative purposes such as: the fumigation of food and non-food commodities eg. bulk and bagged grain, timber and timber products; fumigation of structures and vehicles including food-processing plants (mills), empty buildings, ships, aircrafts. 

The MBTOC reports few post-harvest uses without alternatives to MB, namely: fresh chestnuts; fresh walnuts for immediate sale; seed-borne nematodes; organophosphate-resistant mites in cheese stores; aircraft, where HCN is not available and quarantine and pre-shipment (QPS) - not currently a controlled use.

The various existing alternatives, both chemical and non-chemical are discussed below.
Fumigants: Phosphine (PH3) is already widely registered and used for many purposes as an alternative post-harvest fumigant. There is a separate discussion on phosphine in following sections of this Annex. Another alternative fumigant is Sulfuryl Fluoride (SO2F2), which is currently not registered for food use in CEITs, but is used to treat timber. There are however, moves to evaluate this chemical for wider use, such as flour mills. Carbonyl Sulphide (CoS) is under evaluation as a possible alternative to MB (it is not currently registered). Other potential fumigants are listed in Table 8A.

Controlled (modified) atmospheres: Carbon dioxide - has slight fumigant action, high concentrations and well-sealed enclosures necessary, long exposures (2 weeks) essential; Nitrogen - no toxic action, oxygen level reduced to level below which insects survive ((1%), required exposure conditions identical to those for carbon dioxide. These have been tested in many areas and have been found to be very expensive due to the difficulties in generating on-site the large volumes of gas needed to treat large quantities of commodity, apart from the long exposure times required. 

Contact insecticides are not curative and cannot be used to disinfest grain or other commodities, but could be applied as a preventive, especially in combination with fumigation to prevent reinfestation. Specifically described was the usage of pirimphos methyl, which, though not effective as a curative solution, has some worth as preventative treatments, such as during the loading of silos with clean grain.

Table 8A: Other potential fumigants outside of phosphine.
	Chemical
	Use and present status

	Carbon dioxide
	Fumigant for grain where long treatment periods are possible

	Carbon disulphide
	Fire hazard, used now in China and Australia

	Carbonyl sulphide
	Experimental use only for grain and some other commodities, patent applied for in Australia

	Cyanogen
	Under investigation as a grain fumigant, patent applied for in Australia

	Ethyl formate
	Used to treat dried fruit, formerly used as a grain fumigant. Renewed interest in Australia as a grain fumigant.

	Methyl iodide
	Experimental use only, similar properties to MB

	Methyl isothiocyanate
	Experimental use only for grain and perishable commodities

	Methyl phosphine
	Experimental use only, has specific action against phosphine-resistant insects, UK patent application

	Ozone
	Laboratory use only against grain pests and some fungi

	Propylene oxide
	Used as food sterilant, under investigation as a fumigant for stored products

	Sulfuryl fluoride
	Used to control termites in the USA for many years. Potential use as fumigant for buildings and some food commodities. Recently registered in some countries.


Physical control methods have been explored as alternative options. There is the use of cold treatment, where temperatures of -15(C or less required for rapid disinfestation; and heat treatment, where temperatures of 50-70(C are necessary. Extreme temperatures, however, will likely have limited success in certain countries because of the extreme costs of either heating or freezing a facility or storage area. The use of inert dusts has been used in some areas, but this approach is not curative, but similar in effect to contact insecticides, and is most effective at low humidities. Irradiation experiments are taking place; but they are not acceptable in some countries, and irradiation is expensive. Finally one can consider vacuum treatment, which is mostly experimental at present, particularly in Israel, where they are using vacuum treatments as an experimental post harvest treatment of cocoa.

Biological control is a non-curative method, consisting of a long-term insect trapping. In combination with contact insecticides can reduce insect populations in stores.

Physical Barriers can be used to protect stored products, where, for example barriers such as cotton sheets, perhaps treated with a contact pesticide, can deter pests from infesting products that are in storage. (Demonstrations have been carried out in Indonesian warehouses).

Integrated pest/commodity management (IPM) is not a direct substitute for fumigation, but can reduce or help avoid the need for fumigation. Its components include better sanitation/inspection and some chemical use. Integrated Pest Management, whilst never a direct substitute for fumigation, holds promise if combined with other procedures, to decrease the amount of methyl bromide used.

Relevance of alternatives to MB to countries of Central and Eastern Europe: Constraints to the introduction of alternatives to MB for post-harvest and structural fumigation are, to some extent, universal and unlike alternatives for soil treatment are not nearly so affected by regional variations. Phosphine, for example, can be used in almost any country, with only the variable of temperature significantly affecting its use. Within the Bulgaria workshop, the MBTOC presenter raised the constraints and challenges of the expensive registration of new chemicals for use on food products, elaborating in particular the case of the sulfuryl fluoride and carbonyl sulfide, which are not yet registered in most countries. He highlighted the fact in particular, that the extensive battery of toxicology tests necessary for a chemical to be registered for use on food products is prohibitive for many countries. Most chemical companies will only take on the expense of chemical registration, provided they can be guaranteed a sufficent regional or global market through which they might recoup their investment. The fumigation of flourmills and other food processing facilities is a use of MB for which an alternative is urgently required. The use of IPM strategies may be one option in some situations, but the urgent need for an alternative fumigant is acknowledged. It is hoped, that the fumigant sulfuryl fluoride will be able to supply this need, field trials having already been completed in the USA and in several European countries. Local registration of this chemical would definitely be needed before it could be used in any particular country.

Financial constraints may preclude the adoption of some alternatives that have high-energy requirements, such as the use of heat or cold technologies. In addition, high-energy requirements may be unavailable in some remote areas. Carbon dioxide is another example of an alternative that may not be suitable in many countries, because very large quantities are required for fumigation purposes, rendering it too costly or possibly unavailable.

The Use of Phosphine as a MB Alternative in Post-Harvest Treatments

The need to disinfest grain and other stored products using fumigation remains as important as ever, and the fast approaching phase out of MB has highlighted the continuing lack of replacement fumigants, or other suitable insect control technologies.

Phosphine is used globally as a relatively low cost fumigant product in post harvest applications, registered since 1963. Until relatively recently, phosphine was always applied from solid preparations of either aluminum or magnesium phosphide which generate the gas on-site, when exposed to atmospheric moisture. However, there are several different types of phosphine generation such as cylinderized phosphine, use of aluminium or magnesium phosphide tablets (magnesium phosphide gives a slightly more complete breakdown to phosphine on exposure to air), sachets and pellets, and phosphine generators. Phosphine gas can also be mixed with CO2 or N2 a fumigation tool. Phosphine is most effective as a fumigant in warm climates, temperatures of 15(C and above frequently being recommended as optimum. Providing temperature range and exposure duration are at an optimum, it helps control all developmental stages of a wide range of insect pests, including the important grain pest Trogoderma granarium.

Advantages of phosphine - A principal advantage is the ease with which the commercially-available preparations, particularly tablets and sachets can be applied to even high-density stored products, such as grain and flour. When treating bulk products in situ, however, a recirculation system is necessary for better distribution and penetration of the phosphine. Thanks to the slight delay time between exposure of the metal phosphide and generation of phosphine gas, tablets have been even manually applied to bulk grain, although the use of an automatic dispenser is preferable. The relatively small phosphine molecule causes it to have more rapid and better penetrating properties than MB. It penetrates most packaging materials, including polythene, but not metals and dense concrete. Unlike MB, phosphine is not a very chemically active gas and does not form permanent residues by reaction with the majority of stored products that are fumigated. In addition, it is not adsorbed physically by most commodities likely to be treated. Application rates for phosphine are little affected by the commodity treated, but principally by the type of treatment, the prevailing commodity temperature and the presence of particularly tolerant insect species and their larvae (see Table 9A below).

Limitations on using phosphine - A principal disadvantage of phosphine is its much slower fumigant action compared to MB, resulting in the need for much longer exposure periods, rendering it unsuitable for QPS or other situations where time is a constraint. The slower toxic action results in a 5- day exposure period being advised for phosphine, as compared to a 1-2 day exposure for MB. In addition, there is need for extremely hermetic (airtight) conditions, due to the long exposure and smaller size of the phosphine molecule.  Phosphine, like MB, is a toxic gas.

Table 9A: Typical dosage rates recommended for phosphine at 15-30(C (optimum conditions)

	Type of fumigation
	Recommended dosage(a)
G PH3 per tonne
	g PH3 per m3

	Bulk fumigation in gas-tight silos
	2 to 4
	1.5 to 3.0

	Bagged commodities under gas-proof sheets
	3 to 5
	2 to 3.5

	In-bag fumigation
	0.2g per bag(b)
	

	Space fumigation, e.g. empty store
	
	1.0(c)


(a) For control of Sitophilus spp., T. granarium, Ephestia spp., and mites, the highest dosage in the range recommended will be required, and exposures longer than the minimum given are likely to be necessary to control all developmental stages.

(b) 50 kg bag. Equivalent to one pellet per bag.

(c) For complete control of insects, structures being fumigated must be sufficiently gas-tight to retain a lethal concentration of fumigant throughout the exposure period.

(d) In conditions that are not optimal, recommended doses are about 5 – 10 g PH3 product per tonne of grain.

which can result in greater loss by leakage than when using MB. In achieving effective insect control a sufficient period of exposure to phosphine is much more important than gas concentration levels, and ct-products (concentration vs time ratios) as a measure of dosage does not apply. In general, the long exposure time must be accompanied by a tightly sealed fumigation enclosure to maintain a lethal gas concentration. Another disadvantage of phosphine is its limited effectiveness at low temperatures, making it suitable for use in temperate climates only in summer. It forms an explosive mixture with air at concentrations above 1.79% at normal atmospheric pressure, but the concentration at which explosion can occur reduces at reduced pressure, so if phosphine is used in recirculation and vacuum chambers, this factor needs to be taken into account. Although not a very reactive chemical, phosphine does react with copper, silver and gold, resulting in possible corrosion, even at low relative humidity. There is a risk of damage to copper-containing electrical components, commonly found in mills and other food processing premises.

Insect resistance and management: the development of resistance - The issue of phosphine resistance in insects, was first observed in the 1970s in a laboratory-based evaluation of insects collected during a world-wide pesticide resistance survey. In 1982, reports of field resistance to phosphine were verified in Bangladesh, and later in other countries including  Pakistan  and India, and also in Africa and in Southeast Asia. Insect resistance to phosphine is now present on most continents but there have been few recent surveys, and the current global position is uncertain. The limited qualified genetic resistance found involves insects surviving for longer periods under phosphine exposure, due to repeated exposure to sub-lethal levels of phosphine. These resistant insects actively exclude phosphine from their systems for a time, such that now an exposure time of 5 days is recommended rather than the 2-3 days originally suggested before insect resistance was recognised. The term 'phosphine tolerant' rather than 'phosphine resistant' has been used as a result to describe such insects. However, some insects such as Sitophilus spp. are more naturally tolerant to phosphine than others and for this reason the term resistance is preferred. Resistant strains can be divided into those having low-level resistance and those having high-level resistance. The difference is thought to be due to the presence of a detoxification mechanism to phosphate in addition to the active exclusion mechanism. A highly resistant stain of Cryptolestes ferrugineus requires does for control in excess of those necessary for control of normal Sitophilus spp.  In developing countries, fumigation had been frequently executed by operators with little or no training. Poor sealing of the fumigation space, and/or short exposure periods resulted in insect populations often being exposed to sub-lethal concentrations. This permitted the selection of phosphine-resistant individuals, as in the case of the Khapra beetle, Trogoderma granarium, Rhyzopertha dominica and Tribolium castaneum. However, in cases of low-level resistancethis could be overcome or avoided using phosphine, provided internationally recommended gas concentrations and exposure periods were maintained. Strains with the high-level resistance require better sealing, longer exposure periods and higher gas concentrations for control.

Resistance management and avoidance - It is accepted, that a major reason for the development of insect resistance has been repeated, poor quality fumigation. Avoidance measures include better sealing of fumigated enclosures and strict adherence to recommended exposure periods. The minimum exposure required is five days, and the minimum concentration of phosphine on the fifth day should be 0.2 mg/l. In developed countries there have been cases of resistant insects found in imported commodities - e.g. phosphine-resistant Lasioderma serricorne detected in tobacco from India, imported into the UK. The transport of resistant insect strains in infested commodities obviously poses a risk of transfer of such strains between countries and can only be prevented by better inspection and control programmes in exporting countries. Most recent reports from Australia indicate, that the magnitude of resistance in R. dominica there has risen to a level, where the most resistant populations could no longer be controlled using the registered dose and time protocols. Repeated use of low concentrations of phosphine (in combination with carbon dioxide in cylinders) and short exposures in flour mills in Hawaii has provided the right conditions, leading to suspected resistance in Cryptolestes spp.

New formulations and application methods for phosphine - The potential for applying phosphine gas from cylinders had been researched and developed mainly in Australia in the 1980s. The gas, usually 2-3% by concentration mixed with carbon dioxide is stored in cylinders, ready for direct application to grain or other commodities. The carbon dioxide acts as a fire suppressant and carrier for the phosphine. This method was developed to fumigate grain silos that were not gas-tight, whilst avoiding the selection of insects, resistant to the gas. In most countries, aluminum or magnesium phosphide formulations are registered as the source from which phosphine is obtained, and a constraining factor in widening the use of cylinder formulations has been the need to register phosphine gas separately as a fumigant. This could also be a potential method for controlling insects in structural treatments. Cylinderised phosphine has also been investigated for the fumigation of bulk and bagged goods in transit by sea, very deep probing being used to ensure good gas distribution. An important advantage of cylinder-based phosphine is that the overall exposure period can often be reduced by up to 24 hours. The wider adoption of phosphine gas mixtures may be constrained at present, because the major manufacturer cannot meet the current demand in North America and the high cost of cylinders used to contain the gas, and which are unlikely to be returned by users in distant countries. This results in there being little, if any, incentive for the manufacturers to seek wider registration at present, particularly in developing countries. The possibilities of using cylinder based gas with on-site mixing of the phosphine with the other carrier gas such as carbon dioxide or nitrogen, has been shown to save on the import of ready mixed cylinders. Recently a new cylinder-based formulation containing phosphine has been developed in Germany. It contains 1.5% phosphine in nitrogen and is commercially available under the trade name 'Frisin', but it is not registered yet outside Germany. Other phosphine-generating devices currently under development include those based upon the hydrolyses of aluminum or magnesium phosphide. A stream of carbon dioxide may be used to entrain the phosphine produced, in order to carry it to the fumigation site and also to act as a fire suppressant. The most recently announced development of phosphine generators involves the use of a new formulation of aluminum phosphide, which is impregnated into wax blocks and currently is being evaluated in field trials. This new type of generator is unique in being activated by the addition of water, a practice never used with conventional metal phosphide formulations, because of the risk of explosion. Also mentioned was the horn generator, currently under experimental use in South America, which uses magnesium phosphide to generate and disperse very large quantities of phosphine.

Relevance of Phosphine to CEIT Countries - Phosphine continues to be the only widely available and registered post-harvest alternative fumigant to MB. With the phase out of the latter fast approaching, even greater reliance can be expected to be placed upon phosphine. There are, unfortunately, specific limitations on phosphine, particularly the long exposure necessary and the higher temperature requirement compared to MB. Phosphine has already replaced many of the post-harvest uses of MB, however we may soon see the limit of this alternative as a replacement for methyl bromide. Phosphine is a highly valuable fumigant and it is unlikely, that any new fumigant will be as easy to apply, or have so little effect upon the product treated. It is essential, that this fumigant be used carefully, and that irresponsible use is kept to a minimum so as not to lead to widespread of resistance among pests. 

General Conclusion on the Barriers to Application of Post-harvest Alternatives in CEITs 

MB fumigation is primarily a curative process and only those alternatives that satisfy this requirement can be regarded as direct alternatives. At present, there are a limited number of alternatives to MB, that might be substituted for the purposes of disinfesting durable commodities and structures. Where conditions are suitable, phosphine could be more widely used, and in due course alternative fumigants such as sulfuryl fluoride may become available for specific uses, including the treatment of flourmills. 

The enormous cost to chemical manufacturers of obtaining the data enabling registration of new fumigants means, however, that few new fumigants are likely to become available. It is likely, that non-chemical methods, including greater use of IPM strategies will be employed in the future to replace MB fumigation. The main purpose of many of these techniques, however, is preventive, not curative and they cannot be employed in situations where commodities or structures are already infested, and need to be disinfested. 

Many, if not all of the alternatives to MB that become available will be applicable to CEITs in Eastern Europe and Central Asia, and constraints to their adoption are likely only to be high cost and small market share limiting the possibilities for registration. Some alternatives that have been proposed, such as controlled atmosphere treatments, may not be acceptable commercially, because of the very long exposure period that is necessary compared to treatment with MB. Other technologies that are proposed, such as the use of irradiation, may not be acceptable to governments, or to the general public for safety reasons. 

Policy Measures to control the Use of Methyl Bromide amongst the CEITs which participated in the project

At the end of the project, all of the participating countries had put in place legislation and other controls to effect limited consumption and phase out of methyl bromide, in accordance with the Montreal Protocol. Most have established provisions for critical use exemptions, and have set out the precautionary measures to prevent leakages. In addition to the technical and legislative limitations, it has been recognized among countries that there are a number of commercial and market limitations on the use of MB, and that market factors must be considered in the timing and success of ODS phase out. As such, some countries (such as Bulgaria) have also been trying to effect economic incentive programmes to promote and encourage the use of alternatives.

At the Regional Workshop on Methyl Bromide Alternatives for Post Harvest treatments in Central and Eastern Europe (held in Sofia, Bulgaria, 28-30 May, 2002), countries explored various types of economic incentives that might be used. These included: 

· Levies and Taxes to Fund Alternatives: where taxes are levied on ODS and pesticides in order to raise funds for the promotion of alternatives. 

· Incentives Driven by Company Policies: where food manufacturers, traders and supermarkets can play a positive role in identifying MB alternatives, by reviewing their company policies and contracts, avoiding suppliers who use MB, and actively encouraging the adoption of alternatives.

· Environmental Grading and Certification Systems: where industry environmental standards and certification programmes can assist the adoption of MB alternatives.

They also discussed the use of Eco-labelling and product information, so that consumer choice can influence the promotion and adoption of alternatives.

Barriers to the Adoption of Economic Incentives in CEITs

Unfortunately, many of the measures discussed above may be inapplicable in the CEITs. These countries neither have access to the special EU funds, nor sufficiently large own budgets to subsidise activities, stimulating the use of alternatives. At the same time, in some cases the preferential regime for goods and equipment, related to alternatives may contradict undertaken international obligations, e.g. free trade provisions. Such measures, related to duty and tax policy, set in Article 5 countries, are often inapplicable in the CEITs. For example, the import of goods and equipment using alternatives of ODS was exempt from duties and taxes in Bulgaria until 1997, but in that same year they were reintroduced due to changes in the legislation, in compliance with international obligations. The participants stated that the introduction of alternatives in the CEITs would be greatly enhanced by external financing. This should be directed towards demonstration projects, research of new alternatives and the subsidizing of alternative measures. Other groups of measures are related to increasing the awareness of consumers of the dangers of MB, as well as of existing alternatives, through special campaigns and the translation, publication and distribution of reference guides and brochures. 

EXECUTIVE SUMMARY OF THE FINAL EVALUATION OF 

THE FIRST REGIONAL MEDIUM-SIZED PROJECT 

“ INITIATING THE PHASE OUT OF METHYL BROMIDE THROUGH AWARENESS-RAISING, POLICY DEVELOPMENT AND DEMONSTRATION/TRAINING ACTIVITIES”
BACKGROUND

Evaluation methodology. The evaluation methodology employed two approaches: an in-depth evaluation based on a field visit carried out in June 2003 to three of the high MB consuming countries of the region (Poland, Hungary, Bulgaria); a questionnaire-based survey sent out to all project countries (Poland, Hungary, Bulgaria, Slovakia, Lithuania, Estonia and Latvia) in May 2002.  Since Estonia and Latvia did not  respond  to the survey, it covers only five countries. The survey complements the in-depth evaluation of Poland, Hungary and Bulgaria and acts as a sole source of information on Slovakia and Latvia.

Organizational set-up in the countries. A high level of variability was found among the three surveyed countries with regard to the maturity of the public sector. NOUs developed very good working relationships and networking capabilities  with the agricultural technical and regulatory establishments and demonstrated leadership promoting the MB substitution effort. In spite of successful awareness-raising activities, spearheaded by NOUs, certain fragments of the systems such as the state agricultural extension service in Poland, the Central Environment Fund and Ministry of Agriculture in Hungary entertain a different agenda and the search for MB alternatives doesn’t figure high on their priorities. NOUs are capable entities led by motivated and skilled people. 

Legislative framework. The basic legislation, namely the London and Copenhagen amendments of the Montreal Protocol were ratified in Hungary in 1994, in Poland in 1996 and in Bulgaria in 1998. The Montreal amendments of the Protocol were ratified in all three countries in 1999, while Hungary ratified the Beijing amendment in 2002.  Over the last couple of years all three surveyed countries are engaged in an effort to fully harmonize their legislation with EU, more specifically with EU regulation 2037/2000 concerning ODSs, and with EU regulation 91/414 regarding  the approval of plant protection compounds. All three countries have developed a consolidated legislation system with well-delegated authorities as far as law-enforcement is concerned. The project catalyzed this process and provided tools for its accelerated development.

Problematic areas of management in CEITs.  The public sector enjoys the presence of highly educated and motivated personnel but this asset is not used at full capacity because of low funding. Growers associations, the main beneficiaries of applied research results, haven’t matured yet to the level of playing a major role in the definition of R&D policy and sharing its financial burden. 

PROJECT IMPACT 

Survey on MB uses. UNEP developed a comprehensive questionnaire on MB uses and consumption. The country reports provided for the first time relevant information on the topic.

Awareness raising. In the first cycle of the awareness raising process, a  nucleus of policy makers, technical leaders in the field of environment protection and agriculture, growers representatives, purveyors of inputs, etc. was exposed to the project’s spirit and activities. The NOUs showed much leadership at this stage. A wider circle of stakeholders was updated in the aftermath of the workshops.  The second cycle of awareness raising would consist of the dissemination of messages to a much larger target audience, all  agricultural producers affected by MB phase out.  UNEP backstopped the awareness raising effort by providing UNEP publications, case studies of relevance to the region, launching a discussion forum and the RUMBA update. UNEP publications as such were not translated into Polish or Hungarian. They were circulated among professionals in all three countries. They served as a precious source of information and inspired the formulation of local publications. In Poland, regional extension service newsletters, leaflets handed-out at meetings with growers, as well as professional periodicals addressed to the farming population carried the message of the MB problem. In Hungary, pest control guides and regional warning and recommendation leaflets were issued by the Plant Protection Service of Csongrad County. In Bulgaria, NOU developed  a publication in both  English and Bulgarian (“Without MB But How?”) based on material translated from UNEP publications, consumption figures and presentations from the national awareness meeting held in Plovdiv, 2001. A videotape on the MB topic as well as radio programs were broadcasted over the national radio service.

Policy development for MB phase out. The leadership that the NOUs have demonstrated is basically an exercise in strategic planning even if a fully-fledged multi-annual blueprint wasn’t formally laid out. The regional workshop held at Warsaw on policy development   clearly crystallized the strategic measures the participants  had to take in the MB phase out effort. It advanced the capacity of NOUs to think in strategic terms. The project was significantly successful in assisting the countries to meet  their MB reduction targets; building reliable databases and specific information on the MB consumption complex and  reduction targets. 

Identification of MB alternatives.  The demonstration project carried most appropriately the vision of developing non-chemical MB alternatives. These alternatives don’t enjoy the backing of commercial firms and their promotion was possible only by the project’s environment-friendly thrust.  The selection of the Research Institute of Vegetable Crops (RIVC), Department of Crop Protection at Skierniewiece in Poland to lead the generation of MB alternatives is a successful one. The demonstration project developed by Dr. Slusarski and his team covers a wide series of crops. The program was focused on the short-term search for practical. viable non-chemical MB alternatives. The alternatives are highly crop-dependent and the most generally successful and practical results for indoor vegetables were attained with a mixture of Dazomet and T. viride. The results generated by RIVC in the framework of the project were not diffused to the surveyed countries. The R&D work invested in the framework of the project leads, however, to the formulation of possible scenarios which could be adopted in the future once the field experimentation and registration would be completed. Right now there is still a scarcity of fully registered chemical MB alternatives. Three main non-chemical MB alternatives  were developed in the three surveyed countries. Trichoderma viride developed in the framework of the project in Poland. Rockwool developed for several years in Hungary’s indoor vegetables industry was expanded through the project’s catalytic effect. Solarization was developed in Bulgaria since 1999. Its expansion was inspired by the technical environment created by the project

Diffusion of Demonstration Results. Training activities for growers were carried out in Poland under the leadership of the provincial horticultural extension service in Radom and by the subject matter specialists of RIVC’s outreach unit at Skirniewice. Training of trainers type of  activities with focus on MB alternatives are offered by the provincial Plant Protection Service unit of Hodmezovasarhely, (Csongrad county) Hungary. In Bulgaria, under the leadership of the newly streamlined Extension Service, regional seminars on MB alternatives were held for grapes and for vegetable growers. Adoption of MB alternatives: Extension in  Radom, Poland assesses  adoption of Dazomet at 2% of pepper growers in 2003  and 10% in 2004. A survey was carried out in Bulgaria looking mainly at awareness of the rural population to the MB problem area. Solarization was adopted by an increasing number of Bulgarian growers between 1999-2002. The project accelerated, the expansion of the rockwool substrate in Hungary from 70 to 700 ha.

Development and Implementation of national training programs. The two regional training workshops convened in the framework of the project  created successfully the right stage for interaction among the participating countries themselves, and with UNEP staff and consultants. They served monitoring, educational and training purposes. They improved participants’ awareness and capabilities to perform their duties. 

UNEP’S PROJECT MANAGEMENT ACTIVITIES  

UNEP/DTIE played the major role in project design, management and supervision.  To this end UNEP used its past expertise and tools and its study  of CEITs needs. The project came across the difficulties of economic and political transition typical of CEITs. The project  was most successful in its awareness raising, policy development and training efforts. The technical design of the project , particularly the demonstration portion, would have benefited from the input of an independent technical expert. 

CONCLUSION:END-OF-PROJECT PICTURE, LESSONS LEARNED AND FUTURE NEEDS

The project was significantly successful in assisting the countries in a series of parameters: meeting their MB reduction targets; building reliable databases and specific information on the MB consumption complex and reduction targets; creating awareness of a primary nucleus of significant stakeholders; networking with stakeholders and feeding them with updates and information; developing a phase out policy and building the capacity of focal points and of the pertinent systems to generate strategies and react to any future developments concerning MB phase out.

The project contributed to the formulation and enforcement of regulatory measures addressing MB phase out.

Although NOUs were exposed to additional sources of information and requirements, coming from the MP and EU, the project added a new dimension to all on-going activities. It  catalyzed, accelerated and expanded processes related to MB phase out. It came just in time boosting  the MB substitution and phase out processes.

The vision of developing non-chemical MB alternatives made the project emblematic of a larger issue, that of promoting environment-friendly crop production and protection.  

 Most countries follow their own established path in the promotion of their principal MB alternative. The project accelerated the expansion of solarization in Bulgaria and the massive expansion of the rockwool substrate in Hungary. The information and technical messages resulting of the project have reached a primary nucleus of stakeholders and of singled-out groups of growers and professionals but have to arrive to the whole of agricultural producers cultivating MB-consuming crops. 

The project’s thrust is sustainable mainly due to the evolving capabilities of NOUs, their imminent challenge being  the accession to EU.  However, the MB phase out process acts in a framework still afflicted with CEITs shortcomings: low government and growers’ funding, low priority of MB replacement and of applied research on the agenda of funding entities, deficient strategic interaction between research and extension. Thus, a follow-up project to complete MB phase out would be necessary.

Recommendations for Future Needs & Follow-Up Activities

In the area of technology generation:

1. The R&D effort carried out by one country for the benefit of the region could be now shifted to the involvement of local, country-wise, R&D capabilities for the fine-tuning of site-specific recommendations. 

2. Recommendations should address the needs of major crops, prevalent pathogens, soil and soil-less culture types, specific application techniques of major alternatives and of combined MB alternatives.  

3. Crop protection research, extension and regulatory functions should formulate an IPM strategy for the control of soil-borne pathogens. In close collaboration with local extension entities, demonstration plots could be set up in active production areas.

4. In the long run, research should address the involvement of a wide array of non-chemical alternatives such as: soil steaming, solarization, soil less culture and fertigation, biocontrol, organic amendments, grafting, breeding of resistant cultivars, reduced rates of chemicals (through application of virtually impermeable plastic sheets “VIF” and combinations of various alternatives). This topic could be discussed at one of the regional workshops. Weed control domain should be strengthened in the post-MB era. The long-term effects of chemical alternatives should be studied. 

In the area of technology diffusion:

1. The program’s thrust could address the upscale of its experimental results and their demonstration to a large growers’ clientele. 

2. Village-level demonstrations should cover 10-30% of a grower’s plot with tested-out MB alternatives (individual alternatives, various sequences and mixtures of alternatives). Regional demonstration plots should combine on-farm tested-out MB alternatives leading to the demonstration of an IPM strategy. The keyword of the demonstration program is to accelerate the diffusion and adoption of MB chemical and non-chemical alternatives. This program should be accompanied by an intensive training program of growers centered on the visiting of the demonstration plots.

3. Regional demonstration plots should be equipped with improved infrastructure especially in the area of soil-less culture and drip irrigation.

4. Extension or its equivalent advisory entities could closely monitor the demonstration activity’s impact and adoption rates and adjust the program accordingly. Extension should set the diffusion of MB alternatives as a system-level priority for the forthcoming years. 

In the management of the follow-up project:

1. The management of the follow-up project should further intensify networking with all stakeholders and emphasize extension-research collaboration. NOUs could be assisted by a coordinator in the agricultural area.

2. Future regional workshops should address the topics of program upscale, demonstration, accelerated delivery and the formulation of an IPM approach for the control of soil-borne pathogens.

3. There is a strong need for more written material in local languages.

4. Enhance UNEP’s policy assistance, capacity building and awareness raising, by coordinating with a MB alternatives specialist to assist the UNEP task manager in the design of future demonstration type components. Appropriate implementing agencies (eg. UNDP, FAO, World Bank) should also assist countries in the technical aspects of phase out.

Governments should develop economic support systems for the promotion of MB alternatives requiring infrastructure investments.
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Prof. N H Ravindranath, Chairman, Centre for Sustainable Technologies (CST) & Associate Faculty, 

Centre for Ecological Sciences (CES)
Indian Institute of Science, Bangalore - 560 012, INDIA

“Total Sector Methyl Bromide Phase out in Countries with Economies in Transition”

STAP REVIEW

The project aims at implementing a plan for a sectoral phase out of Methyl Bromide (MB) in 7 CEITs in a cost-effective and sustainable way over a two-year project period. These countries have a deadline “to achieve compliance with Montreal Protocol for a full phase out of reported (non-QPS) consumption (and production) needs to be achieved by the end of 2004…. consumption needs to be reduced from the current levels … to zero in 2005”. Five of the CEITs are also required to phase out MB as a part of accession procedure to join EU. The project is timely, though delayed, has an ambitious plan to phase out MB in less that 2 years, particularly MB use for non-critical purposes.

The project concept, rationale, objectives, strategies and activities are well thought out, based on extensive studies, consultations and also had the benefit of lessons from a GEF medium sized project (MB-MSP). However, there are a few risks and uncertainties due to the inherent technical limitations of finding an effective and environmentally safe substitute for MB, a versatile and broad-spectrum fumigant, which has a fantastic effect on multiple pests and diseases, assists in quarantine treatment and can meet multiple objectives. The project has considered all the potential alternatives or substitutes, but there are limitations with many of them, currently which have been recognised and addressed in the proposed project.

2.1.1 Technical background

The project proposal envisages a rapid phase-out (by 2005) of methyl bromide in CEIT countries of the Eastern Europe through a GEF-funded intervention.  In these countries MB has been used for 4 types of fumigation needs namely, i) agriculture (soil and green house fumigation), ii) grain processing and storage units, iii) space fumigation of special locations, iv) Quarantine and pre-shipping (QPS) fumigation.  For meeting the Montreal and EU obligations on phasing out MB only the first three will have to be phased out with alternative fumigants and fumigation alternatives.  Technically right choices have been made (state of art and knowledge of use and risks) and overall it is a well thought out set of technical options.  For agriculture use (soil /green house, etc.), the project rightly envisages a long-term strategy of going in for IPM and non-hazardous or non-chemical methods (though not explicitly stated).  For space fumigation a short-term strategy with a 1:1 replacement of MB with phosphine (PH3) and modifications to existing systems is planned.  This approach, strategy and underlying philosophy are technically sound.  A few suggestions could be made to strengthen the case.  

Problem, Stakeholder and Barrier Analysis

The analysis has highlighted the broader barriers such as lack of capital, training infrastructure and confidence in alternatives. Further, some specific barriers such as lack of extension service and lack of co-ordination at the government level have also been listed.
· The issues of lack of confidence on the effectiveness, costs and benefits and impact on profitability as well as the lack of technical capacity, needs to be more explicitly addressed in the project brief. Need for demonstrations (or on site pilot activities) could be specifically mentioned, to earn the confidence of MB users.

Project Rationale

The rationale for the project is very clear due to the requirements of Montreal Protocol and accession to EU for some countries.

· Listing of country-wise substitutes/alternatives acceptable to EU for soil treatments and post-harvest activities could be given as a box, along with potential for application in respective CEITs. 

· Objective-4 on IPM and non-chemical methods, depending on the status of technology in EU, could be incorporated with specific budgetary provision. The project brief stated, “if funding resources permit” for considering IPM. The project brief could mention the feasibility of IPM and non-chemical methods

· Under 2-year and 4-year project periods

· With dedicated budget and without

· Most of space and grain fumigation is contracted to a few agencies.  Getting these agencies to accept MB alternatives is considered easy and already on the way.  On the other hand switching from MB to alternatives in agriculture (soil and green house) requires some effort of reaching out to farmers, many of them small.  They must be quickly convinced and enabled to use MB alternatives.  The proposal could be strengthened only on issues related to such a rapid switch over.

2.2 Outputs and Activities

The outputs and activities are well researched and presented. A few additional clarifications may be helpful:

· Since investment related activities dominate the budget (>80%), a few additional details could be given here, than merely stating UNDP will be responsible.

· Box or Table giving the following will be useful

	MB application or use across countries
	Alternatives or substitutes
	Current status of technology
	Targeted activities

	
	
	
	


· Clarification on strategies for countries in the process of accession to EU and other countries, if any different.

· Mention specifically demonstration (on-site) activities to ‘fine tune’ the practices and build confidence in the MB users, in addition to what was achieved using PDF phase.

· Registration of chemicals tested elsewhere, if done quickly in these countries, could enlarge the basket of options, one example is Sulphuryl fluoride which is being cleared by governments elsewhere for fumigating soil.

Risks 

This project has several risks particularly the technology related and the sustainability depends on overcoming firstly, the technical risks and of course ecological, institutional and social risks. To start with MB itself is associated with several ecological and health risks, apart from depleting atmospheric ozone. The potential risks and mitigation measures are well presented.

· Phosphine is the most important MB alternative suggested in the project. It is like putting all eggs in a basket. A back up strategy could be mentioned if this cutting-edge option fails to perform adequately or if the MB users reject the option.

· Financial risks to the individual users, if any need to be mentioned.

· There is perceived danger of triggering Phosphine resistance so, the project will rightly establish simple infrastructure and monitor such incidences.  However, back-up strategies to counter phosphine resistance also needs to be spelt out in advance.  Rotation with phosphine alternatives (at a national level) need to be tried on a research or pilot scale and monitored.  This could be added as an activity to show preparedness for such eventualities.  The potential for crop rotation may also be examined in this strategy trial. 

2.3 Sustainability and Replication


Sustainability and replication depends on the technical performance, acceptability, profitability, institutional arrangements, etc.

· There is a need to highlight the benefits of replacing MB by alternatives to the MB users and local economy, in the long-term.

· Strategy for replication needs to be strengthened on how the investment and institutional costs will be met. Capacity building, awareness, monitoring and other software activities alone may not be adequate to ensure sustainability or replication. Currently MB alternatives do not enjoy support from commercial firms (Annex-I; page 67) and have entry barriers.

· It may be worthwhile to refer to Annex-I (page-65) and consider/explore or at least mention the various economic incentives for sustainability and replication at least after the initial years;

i) levies and taxes to fund alternatives after the initial hand holding
ii) incentives driven by company policies

iii) environmental grading and certification systems

· The project attempts to very rapidly replace farmers’ practices of using MB under a variety of conditions.  This will need an institutional arrangement for technical backstopping as well as technical assessments and field trials, e.g. for dosages, evolving and evaluation of techniques for use of MB alternatives. Etc.  It is suggested that this activity be taken up in a small but representative way.  

Monitoring and Evaluation
The monitoring strategy is well designed. Involvement of universities, particularly students, is cost-effective and participatory.

· Focused monitoring of any adverse effects of phosphine use and cost-effectiveness, effect on profitability and efficacy of IPM is necessary.

· Given the short-term feature of the project and the need to meet the deadline means the monitoring results must feed into implementation on a real-time basis. This could be reflected in the strategy.

2.4 Overall Conclusion


The project brief and concept is well prepared, based on sound rationale and meets the requirements of the GEF operational strategy on Ozone layer protection. The project brief on alternatives to MB is technically sound, given the current options available. There is no single magical technical option, which is broad spectrum and environmentally sound, to replace MB in the short-term. The currently available options such as phosphine in the short-term and shift to IPM and non-chemical options in the medium-term are adequately presented. Given the limitations of phosphine as well as other fumigants, IPM may need to be stressed for the medium- term, with dedicated funding.


GEF could consider extended support beyond two years to sustain efforts to phase out Methyl Bromide in countries with Economics in Transition to meet the obligations under the Montreal Protocol. 

ANNEX 7B:  Response to STAP Review Comments (UNDP and UNEP) 

The response to the STAP review is given below, by category of comment given.

Technical background

Problem, Stakeholder and Barrier Analysis

“The issues of lack of confidence on the effectiveness, costs and benefits and impact on profitability as well as the lack of technical capacity, needs to be more explicitly addressed in the project brief. Need for demonstrations (or on site pilot activities) could be specifically mentioned, to earn the confidence of end users.”

Pilot activities are already a part of the project design. The pilots were included as a specific activity to meet Immediate Output 3 (Enhanced awareness and confidence of MB users and other stakeholders in the phase out process, through the monitoring of the efficacy and economic performance of alternatives (pilots), improvements to alternatives, and increased ability of users to manage their pest control problems and find solutions). Activity 3.1 describes the use of pilots for both the soil and post-harvest sectors to fine-tune the efficacy and adoption of registered alternatives to gain MB user confidence and minimise loss of crop (see Annex 2C for the Detailed Project description and pilots methodology).

Project Rationale

The STAP Review requests: 

“Listing of country-wise substitutes/alternatives acceptable to EU for soil treatments and post-harvest activities could be given as a box, along with potential for application in respective CEITs.“ 

Examples of alternative methods permitted / registered in the EU

	Soil sector
	Post-harvest sector

	Non-chemical:

Integrated pest management

Grafting, resistant varieties

Substrates

Steam, heat treatments

Solarisation

Soil amendments / biofumigation

Crop rotation, cultural practices

Chemical:

1,3-D

Dazomet

Chloropicrin

Metam sodium

Diverse herbicides, fungicides, nematicides
	Non-chemical:

Integrated commodity management

Heat treatments

Cold treatments / aeration

Controlled / modified atmospheres such as nitrogen, carbon dioxide

Vacuum-hermetic treatments

High / low pressure

Compaction (in milling)

Chemical:

Phosphine

Sulfuryl fluoride (in process of registration)

Contact insecticides

Insect growth regulators


NB.  It is normally necessary to combine together two or more individual treatments in order to control the wide range of pests that MB controls.  A number of alternatives can be used in a wide range of climates and conditions.

“Objective-4 on IPM and non-chemical methods, depending on the status of technology in EU, could be incorporated with specific budgetary provision. The project brief stated, “if funding resources permit” for considering IPM. The project brief could mention the feasibility of IPM and non-chemical methods

· Under 2-year and 4-year project periods

· With dedicated budget and without”
The FAO has made a commitment to provide in-kind support for the activities that will develop non-chemical and IPM methods to enhance sustainability in the long term.  The project seeks to give the countries the necessary start in non-chemical training so that they can take over and institutionalise these activities post-project.

In the first year focus is largely on chemical alternatives to ensure phase out objectives. In the second year emphasis moves toward an integration of non-chemical alternatives with chemical alternatives in an IPM approach.  In the longer term the sectors will be able to develop environmentally sustainable methods.

“Most of space and grain fumigation is contracted to a few agencies.  Getting these agencies to accept MB alternatives is considered easy and already on the way.  On the other hand switching from MB to alternatives in agriculture (soil and green house) requires some effort of reaching out to farmers, many of them small.  They must be quickly convinced and enabled to use MB alternatives.  The proposal could be strengthened only on issues related to such a rapid switch over.”

The contracted space fumigators already recognise that new imports of MB will not be available to them from this year onward, and have already started using alternatives where they can, but urgently need training in the effective use of these techniques, and to prevent pest resistance developing over time (in the case of phosphine), and they often need assistance with investment, which presents a major barrier to further adoption of alternatives at present.  Some also need the installation and training of non-chemical techniques (e.g. heat, IPM). The farmers too will be faced with the same restriction, and they are being assisted to compliance through the growers’ groups in each region. The detailed project description at Annex 2C, and detailed country information at Annex 3 “Country Information” together highlight the work to be done. Indeed, the entire structure of the national Project Co-ordination Unit (see Figure 3), with the use of the Technical Committee, extension and growers’ groups will ensure proper coverage of small farmers.  This structure was designed with the countries during the PDF-B missions, as each country knew the number of farmers per region, and their capacity as government organizations to cover the stakeholders. Feedback on the efficacy of their activities will also be tracked on the ground with the use of the twice yearly in-depth surveying national M&E bodies, and the field visits of consultants and members of the technical committee, as well as the evaluation of the delivery of training after every exercise (see overall M&E plan at Annex 5A, and M&E for capacity building activities at Annex 5B).

2.5 Outputs and Activities

“The outputs and activities are well researched and presented. A few additional clarifications may be helpful:

· Since investment related activities dominate the budget (>80%), a few additional details could be given here, than merely stating UNDP will be responsible.

· Box or Table giving the following will be useful

	MB application or use across countries 
	Alternatives or substitutes
	Current status of technology
	Targeted activities

	Soil sector
	
	
	

	Poland
	Dazomet
	Registered
	Expansion of use and mechanical application, cover with plastic sheets

	
	Metam Sodium (Nemasol)
	Registered 
	Spade injection. Reducing rates by sheeting with VIF plastic, combine with Trichoderma, killing off old crop to reduce inoculum

	
	1,3-D + Chloropicrin
	Submitted
	Verticillium on strawberry (runners)

	
	Soilless culture, substrates, potting mix
	Greenhouse tomato in the Kalish region
	Expand to other greenhouse crops

	
	Trichoderma viride strain 35 
	Developed by Hort Res Inst Skierniewice, not registered
	Identify manufacturer, register, combine with MS

	
	Grafting
	
	Introduce relevant methods; combine with other treatment if necessary

	
	Steaming
	Registration not required 
	Very effective for substrate disinfestations, high value crops

	Hungary
	Dazomet
	Under registration
	Spade-injection, sheeting, rate reduction, experimentation with additional crops

	
	Metam Sodium (Nemasol)
	Registered
	Spade-injection, sheeting with VIF,  mixtures with biocontrol agents

	
	Oxamyl (Vydate G)
	Registered
	Experimentation in heated polyhouses for control of root-knot nematodes

	
	Phosthiazate  (Nemathorin G)
	
	

	
	Rockwool
	Used in glasshouses, high costs
	Combine with biocontrol and regular pest monitoring

	
	Simple substrates in pots or bags
	Used in small-holdings
	Adopt further where appropriate

	
	Floating beds
	Used in tobacco
	

	
	Grafting
	
	Introduce relevant methods; combine with other treatment if necessary

	
	Mycostop (Streptomyces griseoviridis)
	Registered
	To be combined with chemical alternatives in IPM program

	
	Breeding for resistance
	Underway
	Tomato, pepper-basis of IPM program

	
	Steaming
	Registration not required
	Very effective for substrate disinfestations, high value crops

	Bulgaria
	Metam Sodium
	Not registered
	Develop a registration effort

	
	Dazomet
	Registered
	Expand to more crops, spade-injection and sheeting

	
	Cadusafos, Fenamiphos
	Registration expired 
	

	
	Etoprophos (Mocap)
	Registered
	Not in use

	
	Oxamyl G
	Registered
	Combined with solarisation

	
	Oxamyl L
	Under registration
	

	
	Chloropicrin, 1,3-D
	Registered in the past
	

	
	Solarisation
	Basis of IPM
	To be expanded and combined with chemicals and VIF

	
	Steaming
	Registration not required
	Very effective for substrate disinfestation, high value crops

	
	Bioact VG
	Registration for control of root knot nematode underway
	Part of IPM

	
	Floating trays
	
	Effective for tobacco & vegetable seedbeds

	
	Grafting
	
	Introduce relevant methods; combine with other treatment if necessary

	
	Breeding for resistance
	Underway, 
	basis of  IPM

	Post-harvest sector
	
	
	

	Bulgaria, Latvia, Lithuania, Poland 

- commodities, mills, food processing facilities, chambers, etc.
	Phosphine
	Various products registered
	Available for some uses; registration of additional formulations; ensure used effectively and reduce risk of resistance

	
	Sulfuryl fluoride
	New product - not registered
	Registration effort for mills and structures

	
	Heat treatment + IPM
	Permitted
	Adoption where feasible

	
	Sanitation, IPM
	Permitted
	Adoption where feasible

	
	Aeration
	Permitted
	Adoption where feasible


· Clarification on strategies for countries in the process of accession to EU and other countries, if any different.”

Four of the seven countries joined the EU in 2004. In addition to the Montreal Protocol requirements they need to comply with the EU Regulation on ozone depleting substances which requires the sale of MB for non-exempt uses to cease by 2006 (details in paragraphs 8-9 of the Project Brief).  The rapid adoption of alternatives – necessary for compliance with the Montreal Protocol – will also assist the 4 countries in meeting this goal.  

· “Mention specifically demonstration (on site) activities to ‘fine tune’ the practices and build confidence in the end users, in addition to what was achieved using PDF phase.”

See earlier comments on Activity 3.1 where pilots for each sector are described.

· “Registration of chemicals tested elsewhere, if done quickly in these countries, could enlarge the basket of options, one example is Sulphuryl fluoride which is being cleared by governments elsewhere for fumigating soil.”

Note that assistance in the registration of chemicals is proposed, and included as an ongoing activity in the project timetable (See Annex 4). The risks associated with the registration process are addressed in Section 4 of the project brief, under the subsection on Institutional Risks, and discussion of aspects of registration are described in the textual discussion of Immediate Output 2 (Rapid transfer of alternative technologies), and its associated activities.  Sulphuryl fluoride is now registered/approved for post-harvest fumigation in several countries including the USA, UK, Germany, Italy (SF is not normally used for soil fumigation).

Risks 

“Phosphine is the most important MB alternative suggested in the project. It is like putting all eggs in a basket. A back up strategy could be mentioned if this cutting-edge option fails to perform adequately or if the end users reject the option.”

The project does not rely on phosphine alone. The table of alternatives lists a number of post harvest technologies that will be implemented in the project.  The countries need to adopt alternatives on a rapid timetable, so the initial stages of the project will focus on phosphine and other alternatives that can be adopted relatively rapidly in several sectors.  However, the project will also provide training in other alternatives, such as the use of IPM, sanitation and heat, so that MB users will not be dependent on one product alone. In the longer term, it is expected that additional treatments will be registered, so increasing further the options available.  In the short-term, phosphine is the main chemical alternative to MB, and the project recognises the risk that phosphine could become ineffective if it is not used properly in well-sealed conditions (Risk section, paragraph 93).  MB users will be provided with training in effective methods and resistance management, so that phosphine can remain effective.
“Financial risks to the individual users, if any, need to be mentioned”.

The financial risks to the MB user arise primarily if they do NOT phase out MB. The implications of the Montreal Protocol are clearly spelled out at the start of the project brief in the description of the current situation. The Montreal Protocol requires imports of MB to cease from 1 January 2005, except for quarantine, preshipment and authorised critical uses (if any).   Carry-over stocks of MB will be available to MB users during 2005, but MB will no longer be available when the stocks have been used up.  Users will face financial risks only if they do not adopt other pest control methods. Experience in other countries shows that, provided alternatives are selected appropriately and applied properly, the crop production (yield) remains similar.  In addition, there are various commercial codes of good practice in agriculture in the European region (outlined in paragraph 9d of the Project Brief) which increasingly require farms to adopt more environmentally friendly practices, including MB alternatives.  Whatever country they are based in, farms that continue to use MB will find their products excluded from European markets as a result of commercial codes of good practice, with consequent financial impacts.  As such, alternatives must be put in place in the most cost-effective way possible so that the farms can continue to supply their current markets.

“There is perceived danger of triggering Phosphine resistance so, the project will rightly establish simple infrastructure and monitor such incidences.  However, back-up strategies to counter phosphine resistance also need to be spelt out in advance.  Rotation with phosphine alternatives (at a national level) need to be tried on a research or pilot scale and monitored.  This could be added as an activity to show preparedness for such eventualities.  The potential for crop rotation may also be examined in this strategy trial. “

As mentioned above, the project will provide training in several different types of alternatives, such as the use of IPM, sanitation and heat, so that MB users will not be dependent on one product alone.  In the longer term, it is expected that additional treatments will be registered, so increasing further the options in the post-harvest sector.  Users will be able to rotate alternatives.  In the soil sector, MB users do not normally consider crop rotation as a feasible option because they prefer to grow the same crop year after year.  However, crop rotation is an effective alternative in cases where MB users are willing to consider it.

In the post harvest sector, one can conceive of rotation in elevators and floor stores and in warehouses where resistant insects from the store after previous treatments can enter stacked bagged or packaged commodities. In many countries where there is a significant phosphine resistance problem (mainly article 5 countries) there often was a significant, though unintentional, rotation of phosphine and methyl bromide. This rotation will have slowed the emergence of the resistance problem and downsized it. However, the cost of importing MB and the effects of the Montreal Protocol on MB use has drastically reduced this rotation, and will, eventually stop for uses within the scope of the Protocol. At this point in time there are limited chemical options with which to rotate phosphine use. Carbonyl sulphide and cyanogen are not yet on the market and ethyl formate cylinderised with carbon dioxide (Vapormate TM BOC, Austalia) is not cleared for use in the region at present. In addition, ethyl formate hydrolyses on grain at normal European storage moisture contents and may not be suitable. Modified atmosphere treatments: low (< 1%) oxygen or high (40-80%) carbon dioxide require high capital investment and very high gas-tightness standards of the storage space.  The storage sector is eagerly awaiting the introduction of sulphuryl fluoride (Profume TM, Dow AgroSciences) for space, stack and bulk commodity fumigations. This product has recently been registered in the USA, UK, Germany (provisional) and Switzerland, and is scheduled to be registered in additional countries.

Nevertheless, the CEIT GEF project needs to implement alternatives that are currently available. It therefore focuses on the use of phosphine fumigations carried out to an effective standard, to prevent selection for resistance and overcoming existing resistant strains with phosphine. If sulphuryl fluoride, carbonyl sulphide or cyanogen becomes available in the CEIT countries it has the potential to be rotated with phosphine. 

The GEF project will build capacity for the development and future implementation of non-chemical and IPM strategies in the longer term to reduce the need for fumigation as much as possible and to stretch the interval between treatments. This has already been achieved in many countries for MB in mill fumigations, for example.

2.6 Sustainability and Replication

“There is a need to highlight the benefits of replacing MB by alternatives to the end users and local economy, in the long-term.”

See earlier comments on implications of not adopting alternatives for agricultural production. Additional benefits of MB phase-out to MB users and the local economy include the following:

· Non-chemical alternatives are generally safer for farmers and agricultural workers.

· Certain alternatives can give more consistent quality products than MB.

· Certain alternatives avoid the problem of residues, making products more acceptable to supermarkets and purchasing companies.

· In the longer term, rural areas have the opportunity to develop new businesses and jobs producing products/inputs for alternative systems, such as cheap substrates made from local waste materials (agricultural waste, forest industry products, etc.).

· In the long term, there will be opportunities for rural companies to develop new commercial services related to pest control, such as pest monitoring and IPM advice/support.

“Strategy for replication needs to be strengthened on how the investment and institutional costs will be met. Capacity building, awareness, monitoring and other software activities alone may not be adequate to ensure sustainability or replication.”

The replication mechanism lies in the associated activity of the Central and Eastern Europe and Central Asia (CEECA) Network of Ozone Officers, which is funded to the level of US$ 350,000 by the Multilateral Fund to the Montreal Protocol. See Annex 8 for a full description of the objective of this network. This network is managed by UNEP, and plans are already underway to have the members of this country attend and participate in the Regional workshops of this GEF project, as well as to facilitate exchanges in expertise/country visits, utilising the MLF funding. The planning of this project incorporates a priori lessons learned from the first GEF project (Annex 7). Positive features were retained and negative ones corrected with particular attention to project sustainability.  This fact contributes to this program’s prospective replicability and sustainability.  In principle this project could generate methyl bromide alternatives that would be applicable to other CEIT countries. However, much more important is the methodology developed for the establishment of a technical system, which would be able to lead a phase out process in other CEITs. 

“Currently MB alternatives do not enjoy support from commercial firms (Annex-I; page 67) and have entry barriers.

· It may be worthwhile to refer to Annex-I (page-65) and consider/explore or at least mention the various economic incentives for sustainability and replication at least after the initial years;

iv) levies and taxes to fund alternatives after the initial hand holding

v) incentives driven by company policies

vi) environmental grading and certification systems”
During the PDF-B missions, countries were explicitly asked if they wished to further address the use of levies, taxes and other economic tools. They were clear in saying they had no need of such activities, and preferred resources to be channelled into installation of alternatives and associated training, since the use of economic incentives was covered, where feasible, during the course of the previous MSP. Countries do have in place emission taxes/levies, and have already examined the codes associated with meeting business and commercial requirements, which increasingly place emphasis on more environmentally friendly methods of production. This is mentioned in the opening of the project description after the description of barriers identified.

“The project attempts to very rapidly replace farmers’ practices of using MB under a variety of conditions.  This will need an institutional arrangement for technical backstopping as well as technical assessments and field trials, e.g. for dosages, evolving and evaluation of techniques for use of MB alternatives. Etc.  It is suggested that this activity be taken up in a small but representative way. “

The description of the national Project Co-ordination Unit (see Figure 3), along with its overall role in the Project Management scheme (see Section 6, Figure 4 in the project brief) addresses this concern. The role of the Technical Committee, where research, extension and crop protection regulatory functions are  represented,  the leadership role that extension will play at field level, its regular visiting system and growers’ participatory groups, the development pilots for non-chemical MB alternatives as part of the MB user training, as well as the feedback loops and the national M&E bodies created within the structure, are set up to continuously do the technical backstopping requested.

Monitoring and Evaluation
“The monitoring strategy is well designed. Involvement of universities, particularly student, is cost-effective and participatory.

· Focused monitoring of any adverse effects of phosphine use and cost-effectiveness, effect on profitability and efficacy of IPM is necessary.

· Given the short-term feature of the project and the need to meet the deadline means the monitoring results must feed into implementation on a real-time basis. This could be reflected in the strategy. “

Annex 5 responds to this concern in the form of a detailed M&E plan. Annex 5A details the M&E plan for the overall project stressing the fact that M&E is laid out to act as a management support tool.  Annex 5B lays out the way in which the capacity building activities will be monitored and streamlined to ensure proper delivery and understanding of new technologies by MB users. There will also be a Regional/International Steering Committee who will consider the national M&E evaluation of local activities (see their TORs at Annex 5C), so that regional and international experts can also offer suggestions where there are technological slips or failures.

Finally, a third year of administrative and monitoring follow-up has been added to the project brief that was reviewed by the STAP, to permit final evaluation of the project, as well as further checks to ensure that countries are indeed prepared to sustain the adoption and improve the use of alternatives. Where necessary, technical advice can also be provided through the continued communication with international experts.

ANNEX 7C:   Response to comments from GEF Secretariat

Response to GEF Secretariat Comments:

1. Country Drivenness: The GEF Secretariat noted that all GEF focal point endorsements except that of Bulgaria and Uzbekistan were in. However, the endorsements of Bulgaria and Uzbekistan were indeed submitted by UNEP, but were in a separate Acrobat pdf file from the other endorsement letters. They have now been placed in one file to avoid a repeat where they might be inadvertently missed.

2. Program Designation and Conformity: Fit to GEF Operational Program and Strategic Priority. The GEF Secretariat review noted that the Executive Summary include that the project is a Short-Term Response Measure (STRM). Please see revised Executive Summary, which replaces "urgent compliance with MP" by STRM. 

3. Project Design: The GEF Secretariat review recommended that the "Executive Summary should have a clearer break down of the major components, expected outcomes (rather than output) of these components, and indicators of outcomes. Need to ensure consistency of language between various sections, e.g. Exec. Summary, log frame, incremental costs table, budget table. Note that in the exec sum, most of the "assumptions" are in fact Risks. Most of the "institutional and social factors" identified as "risks" are in fact barriers that the project seeks to remove."   The Executive Summary has been revised to reflect these recommendations, and to elaborate briefly on the management of risk. (See page 5 of the Executive Summary).

4. Stakeholder Involvement: The GEF Secretariat review states that the Executive Summary should refer to the detailed country specific stakeholder involvement plan in an annex. The revised Executive Summary reflects such a reference on page 8, which guides the reader to Annex E of the document to view the co-ordination details of the project, both at the national and international level.

5. Monitoring and Evaluation: The GEF Secretariat review notes that the project brief has a well developed Monitoring and Evaluation Plan and that the Executive Summary should reflect a reference to this plan. The revised Executive Summary reflects such a reference on page 8, guiding the reader to Annex 5 of the project brief for the Monitoring and Evaluation Plan of the project brief as well as Annex E of the Executive Summary to see how the M&E body interacts with the national and international co-ordination bodies. 

In addition, the GEF Secretariat review states "The suggestion to entrust universities to perform M&E functions is interesting, but this would undermine the relevant government departments in charge of M&E type functions that also could be utilised." Governmental departments have not been excluded from monitoring and evaluation functions. Rather, the universities involved will take a role in carrying out the analyses, with governmental involvement taking place at all stages. The project brief had stated this on page 38 (paragraph 112), but this has been re-emphasised on page 8 of the Executive Summary, along with the additional references to the relevant Annexes of the brief and Executive Summary.

6. Co-financing: The GEF Secretariat requested clarification on co-financing. 

The project has been reduced in scope, so that there is sufficient co-financing (counterpart in-kind contributions) for completing the amended objectives of the project.  During project implementation, UNEP and UNDP will assist the participating countries to continue to seek co-financing for the adoption of more environmentally friendly MB alternatives in the longer term, after the GEF project has been completed.  The EU agriculture and rural development funds provide opportunities for such assistance. The Accession countries are currently establishing such funding mechanisms at national level. FAO has made a firm commitment to provide some co-financing for the adoption of more environmentally friendly alternatives.

GEFSec notes that page 28 of the project brief referred to ''if funding permits''.  This was an error that has been removed from the brief. 

The GEF Secretariat requested that the cover page of the Executive Summary reflect the amount implemented by UNDP and UNEP respectively. Please see Executive Summary revised to reflect this. 

The GEF Secretariat recommended a revision of the incremental costs table to reflect consistency in language and with a fourth column to the right showing "costs to the GEF". A revised incremental costs analysis has been done to reflect these suggestions on page 13 of the Executive Summary.

In addition, in-kind contributions from participating countries have been more fully elucidated. Please see page 10 of the Executive Summary. 

7. Core Commitments and Linkages

The GEF Secretariat review states "The proposal includes very limited co-financing from the IAs. One would have expected a stronger commitment". UNEP has been unable to co-finance the project due to the Multilateral Fund funding of OzonAction’s staff under the Compliance Assistance Programme (CAP). Under this arrangement, staffs are funded by the Multilateral Fund but are mandated to handle only Multilateral Fund projects. As such, there is a need for GEF-funded personnel to implement GEF projects, and co-ordinate with UNEP DGEF and its DTIE Focal Point. UNDP Montreal Protocol Unit also has budget limitations that do not permit them to co-finance projects such as this.

8. Implementation/Execution Arrangements

The GEF Secretariat review states "The lead executing agency in each participating country will be the national ozone units, with a number of activities lead by the extension services of the Min of Agriculture. There seems to be a contradiction between co-ordination (NOU) and implementation (Agriculture) which could result in lack of (critical) buy-in from the Ministry of Agriculture. There is in fact no such conflict. Under the Institutional Arrangements of National Ozone Units (NOU) of the Montreal Protocol, the NOU acts to co-ordinate those ministries, departments, institutions and stakeholders that must come together in implementing efforts to phase out Ozone Depleting Substances (ODS). This is the main role of the NOU, alongside leading the development of relevant policy to control ODS with government and private sector partners, and reporting to their funding Secretariats (whether MLF or GEF), the Implementing Agencies and the Ozone Secretariat, as mandated under the Montreal Protocol. As such there is no contradiction in the co-ordination and execution arrangements laid out in the paper and set out in Annex E of the Executive Summary. The placement of the NOU as Co-Chair of the Steering Committee within the Project Co-ordination Unit directly reflects this role.  Nevertheless the Ministries of Agriculture will play a very important role in the project and are fully involved in all aspects of the project.

9. Consultation, Co-ordination, Collaboration between IAs, and IAs and EAs, if appropriate:

The GEF Secretariat recommends that FAO's involvement be strengthened. 

FAO has been included on the Project Steering Committee (see terms of reference attached as Annex F of the Executive Summary; which corresponds to Annex 5C of the Project Brief) and will be represented by Ricardo Labrada of FAO. FAO has also indicated that they can make a significant contribution to Activities 2.2 (Training of Local Trainers in alternative techniques and the delivery of new technologies using the participatory methodologies) and Activity 2.3 (Training of MB user groups and large commercial MB users by local extension trainers). Details of FAO contributions FAO can play a role in identifying and spreading knowledge of non-chemical and IPM alternatives for the soil sector in the relevant countries (Poland, Hungary, Bulgaria) after the initial stages of the project.  It is able to apply, where appropriate, the Farmer Field School (FFS) approach that has been a successful and cost-effective tech-transfer tool. The FFS approach is especially useful in fragmented sectors, such as in Poland where there are numerous small family farms consuming methyl bromide. A letter of agreement between UNEP and FAO has been drawn up to include the following services from FAO:

a) Initial meetings in each country to identify additional suitable local expertise and to identify potential non-chemical (IPM) approaches that can be used in Poland, Hungary and Bulgaria. (Latvia and Lithuania have no soil sector MB use)

b) Carry out FFS Training of trainers (TOT) alongside the general TOT exercises outlined in the project for the extension workers

c) Particularly in those countries with fragmented, small farming communities (e.g. Poland), the setting up of FFS to spread non-chemical techniques. 

d) Set up non-chemical development pilots alongside the monitoring pilots already envisioned for the chemical alternatives under the project.

As aforementioned, FAO has accepted a place on the Project Steering Committee whose meetings will coincide with the annual regional workshops under the project.

10. Review by expert from STAP Roster as requested, the name and affiliation of the reviewer have been listed on the STAP Roster review on page 16 of the Executive Summary (Annex C).

ANNEX 7D:   Response to World Bank Comments

1. World Bank comment: "Overall, the proposal appears adequately designed to meet the overall objective of total MB phase-out in the EU accession countries it covers and provides some TA in two CIS countries that are potential rather than actual consumers.  On this basis, the Bank supports it.  The principal issues that might be raised are whether it is realistic to say that full phase-out can be achieved in a single crop year , and whether the project provides sufficient capital investment assistance to achieve this during this period.

UNEP/UNDP Response: The tight deadline is indeed an issue for this project but one that responds to deadlines set under the Montreal Protocol which requires the participating countries to achieve a phase out of all imports by 2005, except for QPS and specific exempted uses. The project was revised to increase its duration by an additional year to continue to provide technical assistance to mid 2007 of the project, to maintain the phase-out. At the time of writing, 95% of the training budget allocation is concentrated in the first two years of the project (to mid 2006), as it is in these first two years that one would expect to do the heaviest training activities. From mid 2006 to 2007, it is envisioned that UNEP, UNDP and FAO resource persons would largely visit the countries to follow up and ensure that all is in place to sustain what has been put in place across the previous two years. Given that achieving full phaseout will require considerable effort in the short time available, these follow-up activities will enable the countries to continue to sustain actions to ensure full compliance with the Montreal Protocol. 

2.   World Bank Comment: The project places a strong reliance on technical assistance and capacity building, which includes a number of innovative features and approaches that should effectively address the grass roots barriers to phase-out identified at the PDF-B stage.  The Bank notes that these are similar to those observed in Ukraine during its preparation work in that country and in discussions in Russia and Belarus. In particular, we fully endorse the need to break down traditional attitudes imposed by a historically "top-down" and standards-based approach to fumigation technologies, and the approach of focusing technical assistance and capacity building at the user level.  However, we would caution that the effectiveness of these efforts to translate into actual phase- out may take some time to gain acceptance as usually is the case where the emphasis is on behaviour change and new techniques such as IPM, rather than hard technology change.

UNEP/UNDP response: UNEP and UNDP agree that additional time is normally required for uptake of new techniques that require behavioural change. The previous GEF MB demonstration project in the region (detailed in Project Brief paragraph 3 and Annex 7) actively created awareness among farmers that changes need to be made urgently. Farmers and stakeholders were fully involved during the preparation of this current project. The preparation stage identified and addressed the issue of very conservative attitudes and resistance to change (details in Project Brief paragraph 84-86).  In response to comments the project was extended to mid 2007 and the revised budget and activities reflect the technical assistance that will continue to 2007 to ensure that uptake of new ideas is supported with technical assistance, particularly at the user level to ensure uptake of ideas and changes in behaviour. In addition, the project co-ordination structures use pre-existing bodies and national experts, which will continue to work together post-project and ensure sustainability.

3.   World Bank Comment: The Bank notes that the investment component of the project is very generally defined at this stage, being basically only broken down between capital investment in equipment and materials between soil and post harvest storage applications. It is presumed that an initial phase of the project implementation will be the allocation of this funding between countries and consistent with the user driven approach down to specific beneficiaries and sub-projects.  It would be useful to know at what stage this detailed investment project development is, how long it will take to be finalised, and is any subsequent technical peer review and GEF endorsement of these required.  As an associated point, in the absence of sub-project definition, what reliance can be placed on the adequacy of the allocated capital investment in achieving full phase out?

UNEP/UNDP response: During the PDF-B, UNDP and UNEP made detailed costings with the stakeholders that estimated both the technical assistance and investment components. Detailed budgets by country were elucidated. In an effort to keep the project brief concise, these were left out. These detailed country-by-country budgets have been added as an additional annex to the revised brief (see Annex G).

4.   World Bank Comment: On the basis of the two comments above, the Bank recommends that the proposal perhaps address a contingency scenario, should the implementation and impact of the project (both Technical assistance/capacity building and investment) not achieve full phase-out in the 2005 crop year as planned. This may include such things as stockpiling strategies and contingency assistance respecting development of critical use exemptions.  It may also include a financing plan for sourcing additional capital funds, if what is available is insufficient.  In this regard, contingency funding from EU sources as well as national investment may be appropriate.  While the Bank recognises the importance of maintaining the objective of compliance with both the Montreal Protocol and EU requirements, it should also be recognised that CEIT's generally have not had the resources that OECD countries had to prepare themselves well in advance, and even many of these countries have had to place an unanticipated reliance on critical use exemptions at the last minute.

UNEP/UNDP Response: The project focus is on compliance with the Montreal Protocol, which requires phaseout of MB imports in 2005, with the exception of permitted exemptions for QPS and critical uses.  The longer-term activities will also enable the countries to meet regional European requirements.  The contingency scenario suggested would not be feasible given that stockpiling, for instance, cannot be a viable option for these countries past 2005.  The project has in any case been extended to end year 2007 to enable additional technical assistance to be provided to enable behavioural changes that will be required for phase out of MB.

5.      World Bank Comment: It is noted that the PDF-B stage has recorded higher consumption than originally anticipated, based on historical reporting in several eastern European countries.  This is consistent with the Bank's observations in Ukraine as well as in Russia. The proposal attributes this generally to a tendency toward increased use of MB after 2000.  However, we would suggest that this is more likely attributable to simply now being more focused on the MB issue and better differentiation between MB consumption, as controlled under the Montreal Protocol and QPS applications.  The Bank's observation, based on experience in both Ukraine and Russia, has been that most applications were historically reported as QPS but in fact a significant although declining consumption continues to exist in the post harvest sector, specifically grain storage and distribution.

UNEP/UNDP response: Given that the participating countries have already benefited from prior GEF co-financed activities on Methyl Bromide phase, there is a clear understanding on the differentiation between QPS and non-QPS uses, a key part of that project having been raising capacity of the participating countries to inventory Methyl Bromide uses across sectors and the depth of Methyl Bromide consumption. Meetings held with the EU Ozone unit in February 2004 revealed that they were confident that the data collected during the PDF-B phase was accurate and coincided with that of the Ozone Secretariat.

6.      World Bank Comment: The Bank notes the importance the proposal places on dissemination of results and the provision of representation from the Bank's Ukraine MB Phase-out Project on the Project Steering Committee.  In this regard, the Bank will participate and be pleased to share experience on this project and its other activities in the region. In particular, collaboration on consumption phase investments in the grain sector may be particularly useful. We would also request that results from the TA/Capacity Strengthening initiatives be made available to the Ukraine project and that, where applicable, officials and users in that country as well as other CIS countries be invited to participate in workshops (with attendance paid from national or other project funds).

UNEP/UNDP Response: The Composition and Terms of Reference of the Project Steering Committee have been attached to the proposal as Annex F. We are happy to have the World Bank's Richard Cooke on the Steering Committee, with Vladimir Tsirkunov, Project Manager for the Ukraine project and Mr. Alexi Slenzak from the World Bank Kiev office as backup. This will serve an ideal opportunity for this project to gain from the experiences of the Bank. 

Provision for officials and users in Ukraine as well as other CIS countries to participate in workshops has been made within this project with finances being secured from a variety of funds. The associated funding from the Multilateral Funded CEECA project funds (US$ 350,000) will facilitate participation of Article 5 Eastern and Central European countries. This Regional Network includes Albania, Armenia, Bosnia and Herzegovina, Cyprus, Georgia, Kyrgyzstan, Former Yugoslav Republic of Macedonia, Moldova, Romania, Serbia and Montenegro and Turkey. Austria, Czech Republic, Croatia, Hungary, Slovak Republic and Sweden are involved in networking as observers and/or bilateral donors. Budget lines 3303 (Workshop Resource Persons) which in the draft internalised budget currently holds US$ 50,000, will provide some of the financial assistance for the attendance of key users in the Ukraine project who might wish to share their experiences. 

ANNEX 7E:  UNEP/UNDP Responses to Comments of GEF Council Members
	Comments of GEF Council Members
	Responses

	Comments from France:

(a)  Four countries of this project are now EU member states (H, Lat., Lit., P). GEF should adopt clear position whether or not such countries are still eligible to its financing while EU is providing resources to support these countries to comply with European standards.
	(a)  Four of the seven countries in the project have recently joined the EU. The 4 were not successful in obtaining EU resources to support them to comply with the European standards within the project.  The scope of the project has accordingly been reduced.  The CEITs are still in a process of economic and institutional transition, and are still classified as CEITs by a number of international organisations. They need GEF assistance in order to achieve the urgent MB phase-out required by the Montreal Protocol. 

	(b)  As behaviour changes in the agricultural sector seldom occur in a short time, the training contents and the measures foreseen to control their impact should be detailed. Information on the costs of activity 6 (Annex A: incremental cost analysis) relating to the technical assistance provided for long term development and adoption of IPM, and its financing sources should be provided. This activity is an important part of the project strategy (even justifies the third year). If its financing is not secured, the 4th main project objective (long-term development and adoption of IPM and others complementary non-chemicals methods) might not be achieved.


	(b) A GEF regional demonstration project on methyl bromide was previously held in the CEIT region (details in Project Brief paragraph 3 and Annex 7), and this actively created awareness sensitised among many farmers to the fact that changes need to be urgently made. Farmers and stakeholders were fully involved during the preparation of this project proposal. The preparation stage identified and addressed the issue of very conservative attitudes and resistance to changes (refer to Project Brief paragraph 84-86). As a result the training component of the project has been designed in detail to address the need to change behaviour in the agricultural sector.  In terms of project strategy, the primary focus of the project is to attain short-term phase-out targets and therefore it will adopt locally registered MB alternatives. The project will build capacity for the development of more environmentally sustainable MB alternatives, in a participatory manner. One role of the workshop is to develop non-chemical development plans for each country, which may include demonstrations, training and diffusion and will ensure the sustainability of project’s results. It will also enable the longer term implementation of non-chemical MB alternatives.  The details and budget for long term development of non-chemical and IPM alternatives are specified in the project description and budget.


	(c) One editing question: putting the phrase “suitable pest control methods can be transferred to the users” in the assumptions is like securing eventual project shortfalls. An adequate technology transfer is part of the project strategy and cannot be a project assumption at the same time.


	(c) The phrase “suitable pest control methods can be transferred to the users” has been moved out of the assumptions section, as suggested.  The appropriate methods of technology transfer have been identified in the project strategy.


	Comments from Germany:

(a) Consequently, we would like to recommend this project for approval, under the condition that 50% of the funding for each country is only disbursed once the country has submitted a letter to the GEF Secretariat stating that the country commits to switch at the earliest possibility to the most sustainable pest control practices even if, as an interim step to fulfil Montreal Protocol obligations, less sustainable practices are being introduced as an interim step. 

(b) With a view on the project duration until 2007 and the countries obligation to cease MB consumption before 2005, we would also like to see reflected that the approval of the project is on the understanding that this approval is without prejudice to the operation of the Montreal Protocol’s mechanism dealing with non-compliance, and that we understand and expect that the countries concerned are undertaking every effort to comply with the provisions of the Montreal Protocol concerning complete MB phase-out.


	(a) This condition is now put in the project document. The implementing agencies will request a letter from each country to the GEF Secretariat, stating that the country commits to switch at the earliest possibility to the most sustainable pest control practices even if, as an interim step to fulfil Montreal Protocol obligations, less sustainable practices are being introduced as an interim step.

(b)  The project aims to ensure that the CEIT countries will comply fully with the Montreal Protocol control schedule by phasing out all non-exempt uses of methyl bromide.  The project’s time scale beyond 2005 is for the purpose of cementing the phaseout and building capacity for the development of more environmentally sustainable MB alternatives.. We confirm that the project is without prejudice to the operation of the Montreal Protocol’s mechanism dealing with non-compliance.  



	Comments from USA:

(a) This project should be limited to facilitating the efforts of countries to meet Protocol obligations, not to facilitate their entry into the European Union or to deal with quarantine and pre-shipment (QPS) uses (page 10) exempted under the Protocol.


	(a)  The project’s primary goal is to meet the Montreal Protocol’s obligations.  We have taken on board the USA’s comment about quarantine and pre-shipment (QPS), by removing work on QPS from the project.  For the project to be effective it is necessary, however, to take into account the actual commercial and regulatory environment in which the local farmers and MB users have to operate. This bears mainly on registration procedures of chemical MB alternatives and on quality standards and management of exports crops.  Adoption of  these requirements catalyses the  compliance process of the Montreal protocol obligations among both decision makers and MB users



	(b)  As noted on page 40 of this proposal, this phase-out of 167 tons of methyl bromide is done at a cost effectiveness of around $50 per ODP (ozone-depleting potential) kilogram, significantly higher than the average cost of methyl bromide projects under the Multilateral Fund of around $17 per ODP kilogram.  Some further justification for the relatively high cost of this methyl bromide project should be provided.


	(b)  The cost effectiveness of projects approved by the Multilateral Fund is $ 7 – 90 per ODP-kg (calculated from the official data on MB projects in reports of the Executive Committee of the Multilateral Fund at Sept 03).  The cost-effectiveness of the CEIT project (50 per ODP-kg) lies in the middle of this range. 

The average cost-effectiveness of Multilateral Fund methyl bromide projects is $32 per ODP-kg (average per project at Sept 03).  The CEIT project has a higher cost-effectiveness value, but there are necessary reasons for this because the project has to be implemented on an urgent timescale and is obliged to carry out extra tasks that Multilateral Fund (MLF) projects do not cover, as follows:

Urgency - A GEF Council paper that analysed potential costs of support to CEITs for methyl bromide phaseout (GEF/C.18/Inf.6) noted that CEITs as non-Article 5 countries need higher funding levels than Article 5 countries due to the faster phase-out schedule of non-Article 5 countries: 

"The analysis is based on the reduction schedule applicable to the non-Article 5 countries. If the GEF were to provide assistance consistent with the support available for Article 5 countries, lower funding levels would be appropriate as a slower timetable applies for methyl bromide and no reductions are currently required for HCFCs."

The CEIT project has to achieve a very rapid phase-out in one year or so, while MLF projects have typically a span of 3 - 6 years or more.  The average duration of a MLF project is about 4.5 years.

High cost of alternatives in CEITs  – in many MLF projects phosphine, an important post harvest alternative, is often cheaper than MB. But in some CEIT countries phosphine is substantially more expensive. For example, in Poland phosphine costs 7 times more than MB ($0.91 compared to $0.13 per m3). The project includes actions that will reduce the cost of phosphine in the medium-term, but for the first 1-2 years MB users will need assistance to make the conversion to non-ODS substances.



	Comments from Canada:

In the case of this project, UNEP/UNDP are requesting $5 million to phase out 167 tonnes of methyl bromide.   But this yields a cost effectiveness of almost $30/kg.  By way of comparison, here are the cost effectiveness of some projects approved by the Multilateral Fund in recent years to phase out methyl bromide:

Mexico:  $1.1 million for 162 tonnes - c/e = 6.8

Kenya: $1.6 million for 97 tonnes - c/e = 16.45

Argentina: $6.7 million for 510 tonnes - c/e = 13.1 

Costa Rica: $4.85 million for 427 tonnes - c/e = 11.35    

While we recognise that the cost effectiveness will depend on a range of factors, including the kind of applications for which Methyl Bromide is used and the cost of switching to alternatives, it seems that under the GEF, the agencies claim a lot more for things like technical assistance than with the Multilateral Fund which raises the issue of equitability among countries.  


	Please refer to the comments in response to the USA above.


Annex 8:  List of Endorsement Letters from the Participating Countries

For copies of letters, refer to separate PDF file document entitled Annex 9

Name:


H. Bagirov 

Title:


GEF National Focal  Point

Organization:

Minister of Ecology and Natural Resources of Republic of Azerbaijan

Date:


March 9, 2004

Name:


Fathme Iliaz

Title:


Deputy Minister, GEF Focal Point

Organization:

Ministry of Environment and Water, Republic of Bulgaria.

Date:


March 4, 2004

Name:


Dr. Tibor Faragó 

Title:


Director General

Organization:
Sustainable Development Director, Ministry of Environment and Water, Republic of Hungary (GEF Political Focal Point)

Date:


March 3, 2004

Name:


Ingrida Apene

Title:


GEF Operational Focal Point of Latvia 

Organization:

Ministry of the Environment of the Republic of Latvia

Date:


March 3, 2004

Name:


Ardydas Dragūnas  

Title:


State Secretary

Organization:

Ministry of the Environment of the Republic of Lithuania

Date:


March 3, 2004

Name:


Marek Sobiecki  

Title:


Director

Organization:

Ministry of the Environment, Department of Ecological Policy, Poland

Date:


March 3, 2004

Name:


B.B. Alikhnov 

Title:


Acting Chairman, GEF Political Focal Point

Organization:

State Committee for Nature Protection of the Republic of Uzbekistan

Date:


February 1, 2004
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