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Preface

This report is a revised version of the technical report dated 14 September 2004 on the spatial planning of livestock production that was prepared during the preparation phase. The report has been revised and updated based on the discussions at the regional workshop in Hanoi from 17-19 October 2006. Some specific issues regarding the workshop and the next steps with respect to spatial planning and decision support in the LWMEA project are described below.
The objectives of the Hanoi workshop, with respect to spatial planning of livestock production, were to:

· Review the GIS technical capacities, data and equipment available in the country for the specific purposes of the project

Results and comments: The review is included in this BTOR report. However, the GIS technical capacities, data and equipment could not be discussed during the Hanoi workshop, because the country representatives that attended the workshop were not familiar with these issues, nor was this review prepared in advance to the workshop. Therefore, the information in this BTOR report is merely based upon the LWMEA preparation missions. The review on data has been described more specifically with respect to the needs for the spatial planning and decision support part of the LWMEA project. The data on e.g. monitoring that was included in the 2004 report has been deleted in this BTOR.
· Review and discuss the countries needs and requirements for spatial planning, the basic components of the tool, and the practical arrangements for developing the tool (data supply, operational responsibility at country/provincial level, etc.)

Results and comments: The review is included in this BTOR report. However, like the previous objective this review could not be discussed during the Hanoi workshop, because the country representatives that attended the workshop were not familiar with these issues, nor was this review prepared in advance to the workshop. Therefore, the information is, similar to the previous objective, based upon the LWMEA preparation missions. A more detailed outline of the subsequent phases in the development of the tool has been added. Some specific issues and questions with respect to the country-specific context of the tool have been included below.
· Prepare a report with detailed comments for the development of a decision support tool on the spatial planning of livestock production.

Results and comments: This report. 

From the discussions during the Hanoi workshop, the preparation missions and the AWI-projects it can be concluded that the development of a spatial decision support tool should be split into six subsequent phases (see also Chapter 3 of this report):

Phase 1: Identifying the country-specific needs and requirements

· Phase 1a: Country specific workshops to identify: (1) objectives, criteria and weights; (2) operational users and target groups and (3) technical capacity, data and equipment and other practical arrangements.
· Phase 1b: Designing a first draft of the tool (outline and examples)

· Phase 1c: Evaluating first draft with stakeholders

Phase 2: Developing the basic components of the tool

· Phase 2a: Programming the basic components of the tool

· Phase 2b: Testing and evaluating the basic components of the tool

· Phase 2c: Revising the basic components of the tool

Phase 3: Developing the user interface and additional components

· Phase 3a: Programming the user interface and additional components (including language modules)

· Phase 3b: Testing and evaluating the user interface and additional components

· Phase 3c: Revising the user interface and additional components

Phase 4: Developing manuals and training course

· Phase 4a: Preparing an English manual, help functions and training course

· Phase 4b: Translating English manual and help functions, and preparing country-specific manuals

Phase 5: Training

· Phase 5: Country-specific training

Phase 6: Further testing in practice and updating
· Phase 6: Regular evaluation and revision of the tool
The collecting and updating of the required statistical and geo-data is not included in these phases, as this is an activity that should start immediately and will continue during the next 5 years of the project and should also continue after the project ends.

The first step of phase 1 includes country specific workshops, to be organized during a preparation mission (10 days) by the international consultant to the three countries. The proposed period for these workshops is from 20 February until 1 March 2007, with 2 days per country. A preliminary program will be discussed with the PMO of each country. 
For the workshops, each country should prepare, in advance, a detailed overview of the country specific decision making context. This includes an overview of:

· present and upcoming policies and regulations that will influence the location (zoning), type and extend of future livestock production 
· What rules and regulations should be included in the tool?
· What objectives should be achieved?
· the types of questions and decisions at the different administrative levels (national/provincial, county/district, local) that should be supported by the tool (see also Chapters 1 and 3 of this BTOR) 
· What kind of decisions regarding allocating new livestock production (farms, zones, …) should be supported with the tool?
· How does the decision making process will look like, and where in the process should the tool be used?
· What kind of output do you expect from the tool, given the answers to the previous two questions?
· Can it be expected that the output of the tool and the decision that are being made can be implemented and enforced?
· What additional policies, regulations, (economic) instruments, awareness raising, training or other activities might be necessary for the successful implementation of the tool?
· the operational users (ministries, departments) of the spatial decision support tool (see also Chapter 2 of this BTOR) 
· Who will be responsible for using the tool?
· Who will use the output of the tool?
· present technical capacity and needs for capacity building (see also Chapter 2 of this BTOR) 
· What training and equipment are necessary to use the tool?
· the availability of statistical and geo-data and the means for data acquisition (see also Chapter 4 of this BTOR for specific details on the type of data) 
· What data are available and who owns the data (which department or institute has what kind of data)?
· What arrangements can be made to make the data available to the LWMEA project?
· What data can be collected and updated on a regular base, at what costs?
· What data will, most likely, not be available?
The information of this BTOR report will be the good starting point to answer the questions above, since some of the questions have be addressed during the preparation missions already. However, some information in the BTOR might be out-dated or in-correct. Therefore, it is advised to critically review the information in this BTOR report. 

The updated and corrected information on the questions above should be send to FAO-LEAD at least two weeks prior to the country specific workshops, and will be an important input for these workshops.
The diagram at the next page shows the months in which the activities of the subsequent phases are expected to take place.
Time schedule, showing the months during which the activities of the subsequent phases are expected to take place.
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1 Introduction 

1.1 Problem description

Livestock production is developing very fast in most parts of Asia, mainly supported by industrial systems, with series of environmental impacts such as nutrient overload. The livestock production tends to concentrate in areas favored by cheap input supplies (in particular feed), and by good market outlets for livestock products. Such conditions are found in the vicinity of large cities. The proportion of livestock production met by industrial systems production is increasing rapidly, as those systems react faster to growing demand. The rapid growth in scale is general, and the new settlements directly compete with land-based, small-scale production, sometimes supplanting them. The industrialization of production leads to a disconnection between livestock activities and cropping activities. This happens on a functional level (large-scale livestock production shifting to industrial type management), and on a spatial level (industrial livestock activities moving towards peri-urban areas). 

Thailand, Vietnam and Guangdong province of China, which are the countries that are participating in the GEF project, expressed their need for a more sustainable spatial planning of future livestock production, and GIS as a supporting tool for policy enforcement with regard to spatial allocation of livestock production.. The use of GIS as a decision support tool (DST) for spatial planning should support the adoption of zoning policies and regulations for the spatial planning of future livestock production. The actual use of GIS as a tool in the decision making process with regard to the spatial distribution of livestock production in the participating countries will therefore be an important output indicator for the GEF project.
1.2 Objective

The basic objective of the spatial planning part of the GEF project is to prepare a spatial decision support tool to support the spatial planning of future livestock production in Southeast Asia. The tool should allow the identification and assessment of potential suitable and unsuitable areas for the development of livestock production. The tool should be implemented at the relevant governmental organizations that are involved with the decision making on environmental and spatial planning and policy making for livestock production. The use of the tool should initiate a more sustainable spatial planning of livestock production. By spatial planning we intend a holistic approach of the livestock activity, including its impacts and requirements in order to define the specific land characteristics needed for its sound development. The general observation is that livestock production is shifting from an agricultural use of the land, based on biophysical criteria (e.g. soil quality, water system, climate, length of growing period), towards an industrial use of land, based on socio-economic and infrastructure criteria such as transport infrastructure, labor costs, and services. Spatial planners and policy makers should be made aware of the positive environmental benefits of using the tool in spatial planning and policy making, by training and workshops. This should be supported by the adoption of zoning policies, regulations and integrated environmental management approaches through appropriate incentives and regulatory schemes.

1.3 Rationale

While mitigation of environmental pollution by animal waste can be tackled by improving waste management practices at farm level, the spatial planning of livestock production is an approach to prevent environmental impacts from future livestock production. With spatial analysis one can identify areas that are sensitive for environmental pollution by livestock farms, and by zoning and buffering prevent some negative environmental impacts, such as smell pollution (odeur) in residential areas. In case mitigation measures at farm level are (partly) failing, a proper spatial allocation will also prevent that other environmental impacts, such as soil and (ground)water pollution by nutrients influence sensitive areas, such as nature reserves. 
1.4 Contribution to the project: support to policy enforcement
The development of zoning policies and regulations will be part of the policy part of the project. The GIS tool will support the implementation of these policies and regulations, as a part of policy enforcement in the policy and replication strategy development (component 2). The development of the GIS tool is part of the regional support services (component 4) that will be supported by the FAO. The implementation of the tools will be coordinated the project management office (PMO) or Project implementation unit (PIU) in each project country. The PMO/PIU will also coordinate the training of the target groups that are intended to work with these tools. 

1.5 An outline of the methodology: Experiences from AWI
In 1998 LEAD-FAO started the Area-Wide Integration (AWI) research and development project that aims at a significant reduction of the environmental impact from livestock production. The concept relies on the re-connection between specialized crop and livestock production on a regional scale. It is proposed to develop a holistic framework for the spatial planning of livestock production, based on screening areas against sets of criteria. In essence, the Area Wide Integration (AWI) concept seeks to integrate specialized livestock production with cropping activities on a regional scale so that intensive livestock production becomes linked to a land-based system rather than an often profitable, but undesirable and polluting component of the urban industrial system. Within LEAD, five pilot projects where designed in contrasted contexts to refine and test this concept. Two are located in China, one in Thailand, one in Vietnam, and one in Mexico. The next table presents some general statistics about the project sites in Asia.

	
	China
	Thailand
	Vietnam

	
	Jiangsu 
Province
	Wannian County

(Jiangxi 
Province)
	Region 2

(SE of Bangkok)
	Ho Chi Minh

	Area
	100,000 km2
	1,140 km2
	35,000 km2
	15,000 km2

	Human population
	72.0 Millions

(720 / km2 )
	0.35 Million

(307 / km2)
	5.1 Millions

(146 / km2 )
	4 Millions

(266 / km2 )

	Pig density
	196 / km2
	154 / km2
	34,3 / km2
	66,6 / km2

	Poultry density
	4,088 / km2
	n.a.
	1,134 / km2
	1,125 / km2

	Cattle density
	200 / km2
	n.a.
	55 / km2
	13,4 / km2


The projects, involving local governments, universities and administration aim at assessing the strengths and weaknesses of the current production and its environmental and social impact, analyzing present policy and institutional frameworks, and identify policy options for AWI implementation.

One of the basic objectives of the LEAD-AWI project was to experiment with the use of GIS as a tool to assess the present locations of pig farming as well as to find suitable locations for future pig farming. Other techniques that were used are multi-criteria and zoning techniques. The basic methodology that was set up for the GIS analyses included the identification of restricted and unsuitable areas for pig farming respectively, and the assessment of the remaining areas for their suitability. Restricted areas are areas where pig farming is not allowed by national or provincial regulations, while unsuitable areas have physical or environmental limitations. The use of GIS allows presenting the excluded and potential remaining areas for pig farming in a map. An example of such a map for the project in Wannian County, Jiangxi Province in China is shown below.
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Map of excluded and potential areas for pig farming, Wannian County.

The remaining potential areas were assessed for their suitability for pig farming. Criteria that are used for the suitability analysis include social, economical, physical and environmental criteria. The use of GIS requires that for all criteria basic maps are available. These maps include, e.g., land-use, soil, elevation, nutrient balance, and administrative boundaries. The assessment for all criteria will result in suitability maps that are to be integrated by multi-criteria techniques in order to derive a final suitability map. In order to compare and combine the criteria, all criteria need to have a uniform scale. For the analyses an ordinal scale is used, e.g. ranging from 0 (not suitable) to 100 (very suitable). The use of multi-criteria techniques also implies the use of scenario techniques, in order to identify different sets of weights for the criteria that are used. Examples of scenarios that are to be used, each with different weights are: (1) a scenario from environmental perspective; (2) a neutral scenario; and (3) a scenario from production and distribution perspective. An example of the Wannian County project is presented below.

Weights used in the multi-criteria analysis, Wannian County.

	
	Weights

	Criteria
	Scenario 1
	Scenario 2
	Scenario 3

	Distance to road
Distance to main surface water
Slope
P-balance
	4

4

1

1
	2,5

2,5

2,5

2,5
	1

1

4

4


Since the methodology is flexible, it allows including other scenarios easily. The results for each of the criteria and for the different scenarios are presented in maps. An example of a resulting final suitability map of the AWI-project in Wannian County is presented below.
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Suitability map for pig farming, northwest part of Wannian County. 

The methodology can be applied at different scale levels, but in the case of Wannian County will be most relevant for policy and decision making at provincial level and county scale level. At provincial level the methodology is to be used for assessing larger regions (counties or townships) and identifying the suitability of these regions for future pig farming, and at county level for assessing and identifying the suitability of more specific locations. At each scale level specific criteria will be important. For example, at provincial level it is important to include social criteria, such as poverty, and environmental criteria, such as P balance, in order to identify regions where pig farming should be restricted or promoted. At county level criteria such as slope of the area, soil type, distances to surface water, roads and built-up area, are important in order to identify suitable locations for establishing new pig farms. 
Conclusion from the AWI project

From the experiences with GIS in the AWI project it was concluded that GIS is a promising tool to support the spatial planning of future livestock production. However, the experiences also show that making use of the common analysis tools that are available in the GIS software is very time-consuming, because of the intensive data analyses that are necessary, and the many repetitive and often complex steps that have to be carried out during the analyses. In order to make the methodology that has been developed in the AWI project more suitable for use in practice, the potential users of the methodology should be able to perform these analyses in a more user-friendly way with assisting tools that are available within the GIS software. That will require a specific data preparation and analysis tool. The methodology that has been developed in the AWI project will be a useful basis for the construction of this tool.
1.6 Structure of the report

Chapter 2 will focus at identifying the potential stakeholders in the decision making process of future livestock production, i.e. the potential users of the tool and the beneficiaries of the results of the analyses with the tool. The tool that needs to be developed to support the decision making of these stakeholders will be identified and described in Chapter 3. The use of the tool will require several statistical and geo-data to be available, that are described in Chapter 4. Chapter 5 will include the summary and conclusions. 

2 Identification of stakeholders

The first step of the design of the Decision Support Tool (DST) is to identify potential users and their needs. Among users, we differentiate the operational users of the DST and the users of the output (resulting maps) of the tool. Therefore, the decision making process on the spatial planning of future livestock production needs to be identified first for each of the participating countries, since these decision makers will be the most important beneficiaries of the results of the GIS tool. For the implementation of the tool and the dissemination of results it is important to assess the present and required capacity of the users of the tool, and their needs for capacity building. Since the use of the tool requires a variety of up-to-date statistical and geographical data, the users of the tool should communicate closely with the holders of the required data, in order to guarantee that these data are available, and if needed will be updated on a regular base. The holders of these data are also stakeholders, but these will be identified and described in Chapter 4. 
2.1 Users in Thailand 

The current policies with respect to livestock farming are lacking any regulation for the spatial planning of livestock development. Therefore, new policies and regulation are to be prepared and introduced. The general procedure for establishing a new livestock farm, which is proposed by the representatives of Thailand in the GEF project, will require that an applicant (pig farmer) should first be send his application to the Provincial Livestock Development Office (PLO). The proposed area for the new livestock farm would be considered by PLO officers using information provided by the Department of Livestock Development (DLD) in Bangkok, in the form of maps. The initial approval stages will be performed by the PLO based on these maps and the resulting advice will be forwarded to the DLD regional office, that provides technical assistance to the PLO, and then to the DLD headquarters in Bangkok for final approval. The proposal and advice for the establishment of the new livestock farm will then be considered by a committee that will be chaired by the director general of DLD. The final decision on approval or rejection will be returned to the PLO. This procedure and the involved stakeholders are presented in the next Figure.
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From this proposed procedure and the discussions with the national consultant on spatial planning it was concluded that the proposed user of the GIS tool will be the national DLD office in Bangkok. A special Project Implementation Unit (PIU) will be established at DLD that has to take care of the GIS analyses. DLD will provide the DLD regional office and the PLO with the required maps and information to carry out a first analysis for a proposed farm location and to come up with an advice. 
Assessment of present capacity and needs for capacity building

The assessment by the Thai planning consultant of the present capacity of DLD and PLO shows that the necessary hard- and software for the implementation of the DSS tool at DLD headquarters is not present for the Project Implementation Unit (PIU) that will be established at DLD headquarters to take care of the decision making process. At present, the GIS related work at DLD is carried out by a supporting office outside DLD that will not be involved in the spatial analysis with regard to future livestock farming. Since the PIU is supposed to carry out the GIS analysis themselves, the officers of the PIU need to be trained in the use of GIS and the use of the GIS tool. Basic training in the use of GIS can be given in Thailand, by, e.g., the GIS Application Center of the Asian Institute of Technology in Khlong Luang. With a basic GIS training the officers of the PIU should learn the basic concepts of GIS, the application of GIS techniques in the spatial planning discipline, and data integration from various sources. Afterwards, more specific training will be required with respect to the use of the GIS tool that will be developed in the GEF project (see Chapter 0). This training course needs to be developed within the GEF project, but will be a regional activity that can be implemented in the three participating countries. 

From the assessment of the present capacity at the DLD regional offices and the PLO of the selected demonstration areas, it was concluded that the hardware that is present at DLD regional office as well as the PLO is not suitable for handling the results of the analysis.

2.2 Users in Vietnam

Like Thailand, Vietnam is currently lacking any regulation for the spatial planning of livestock development. Therefore, new zoning policies and regulation are proposed and will be introduced. The proposed procedure for the spatial planning of future livestock production includes the master planning of livestock production at national and provincial level, supported with GIS analyses. The Vietnamese consultant group identified the Center for Information (CFI) and the Ministry of Natural Resources and the Environment (MONRE) as the leading agencies of the GEF project. However, the Ministry of Agriculture and Rural Development (MARD) will probably be the most influential ministry within the decision making procedure on future livestock developments. At provincial level, the Department of Natural Resources and the Environment (DOARD) and the Department of Agriculture and Rural Development (DARD) were identified as major stakeholders at provincial level in the GEF project, and the decision making process on future livestock developments. For a proper implementation of the GIS tool, it may be more efficient to implement the tool and use the results of the analyses with the tool within the same ministry, e.g. MARD and DARD.
This procedure and the involved stakeholders are presented in the next Figure.
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From this procedure and the discussions with the national consultant on spatial planning it was concluded that the proposed user of the GIS tool will a national ministry (MARD or MONRE). The ministry will provide the provincial department (DARD or DONRE) with the required maps and information to carry out a first analysis for a proposed farm location and to come up with an advice or to make immediate decision.  

Assessment of present capacity and needs for capacity building

The assessment by the Vietnamese planning consultant of the present capacity of the stakeholders in the previous section shows that the necessary hard- and software for the implementation of the DSS tool are not available. The officers at the ministry that will be assigned to do the analyses with the GIS tool, need to be trained in the use of GIS and the use of the GIS tool. Basic training in the use of GIS can be given with a training center in Hanoi. With a basic GIS training the officers of the PIU should learn the basic concepts of GIS, the application of GIS techniques in the spatial planning discipline, and data integration from various sources. Afterwards, more specific training will be required with respect to the use of the DSS tool that will be developed in the GEF project (see Chapter 0). This training course needs to be developed within the GEF project, but will be a regional activity that can be implemented in the three participating countries. 

From the assessment of the present capacity at the provincial departments of the selected demonstration areas, it was concluded that the hardware that is present at these departments is not suitable for handling the results of the analysis.

2.3 Users in Guangdong Province 

At present, the national Breeding Livestock and Poultry Management Regulation and the provincial Breeding Livestock and Poultry Management Implementation Measures of Guangdong Province regulate the establishment of breeding and poultry farms in Guangdong. The procedure for approval of new livestock farms depends on the type and size of farm that is established. The Figure below illustrates the institutional cooperation and communication between the relevant departments participating in decision-making procedure. 
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	EPB: Environmental Protection Bureau

DPB: Development Planning Bureau

CPB: City Planning Bureau

AD: Agricultural Department

SLRB: State Land Resources Bureau



Within the procedure, the Agricultural Department holds a key position. The applicant (farmer) will often go first to the Agricultural Bureau of the County for information on the procedure. The national consultant group also identified the AD as the most likely user of the DSS tool and the Agricultural Bureaus at County and City level as the users of the results of the analyses. Depending on the size and type of farm the final decision on approval will be made at city, provincial, or even national level.  The Figure below illustrates the links between the different administrative levels.
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Assessment of present capacity and needs for capacity building

The assessment by the Chinese planning consultant of the present capacity of the AD shows that the necessary hard- and software for the implementation of the DSS tool at the AD is not present. In order to carry out the GIS analysis, the users of the DSS tool at the AD need to be trained in the use of GIS and the GIS tool. Basic training in the use of GIS can be given in China, by, e.g., CASW Data Technology Co Ltd that is an authorized ESRI ArcGIS training center in China. The center can provide basic and specialized ArcGIS training courses. A basic GIS training should include the basic concepts of GIS, the application of GIS techniques in the spatial planning discipline, and data integration from various sources. Afterwards, more specific training will be required with respect to the use of the DSS tool that will be developed in the GEF project (see Chapter 3). This training course needs to be developed within the GEF project, but will be a regional activity that can be implemented in the three participating countries. 

From the assessment of the present capacity at Agricultural Bureaus of the selected demonstration areas, it was concluded that the hardware that is present at the bureaus is not suitable for handling the results of the analysis.

2.4 Conclusion and costs
The needs for capacity building are identical with the identified stakeholders in the three participating countries. These needs include hard- and software, and training of officials in the use of GIS and the GIS tool. A GIS training for three officials in each country should include the basic concepts of GIS, the application of GIS techniques in the spatial planning discipline, and data integration from various sources. These topics can be covered with a two week training course, which should preferably be following at a national GIS training center in the native language of the officials. These training centers are present in each of the three participating countries. The related costs for three participating officials are listed below. 
	Part of component 2
	Costs per 

participant
	Total

costs

	Thailand

· 2 week GIS course

· Travel & accommodation (2 weeks)


	1,800 

400
	5,400
1,200

	
	  6,600

	Vietnam

· 2 week GIS course

· Travel & accommodation (2 weeks)


	650 

400

	1,950
1,200

	
	3,150

	Guangdong

· 2 week GIS course

· Travel & accommodation (2 weeks)


	950 

950

	2,850
2,850

	
	5,700

	Total costs for component 2: US$ 15,450


A common course manual for training in the use of the GIS tool has to be set up in English within the GEF project, as a regional activity. The course manual can be translated in the three different languages. The course should be given in the native language of the officials, preferably by the national planning consultant that is involved in the development of the GIS tool. The related costs for three participating officials are listed below.
	Part of component 4 (regional activity)
	Total

costs

	Dissemination
· Developing training course and manual by international consultant (10 days)

· Translation of course manual in Thai

· Translation of course manual in Vietnamese

· Translation of course manual in Chinese
Capacity Building
· Guidance of the international consultant with the preparation of the training course by the national consultants (5 days per country) 

· Preparing and executing course by national Thai consultant (10 days)

· Preparing and executing course by national Vietnamese consultant (10 days)

· Preparing and executing course by national Chinese consultant (10 days)

· Travel & accommodation (international consultant)

· Travel & accommodation (national consultants)
	4,500

375

375

375
6,750

750

750

750

4,750

700

	 Total costs for component 4: US$ 20,075

	

	Part of component 2
	Costs per 

participant
	Total

costs

	Thailand
· Travel & accomm. participants (1 week)


	200
	600

	
	

	Vietnam
· Travel & accomm. participants (1 week)


	200

	600

	
	

	Guangdong
· Travel & accomm. participants (1 week)


	300

	900

	Total costs for component 2: US$ 2,100


The costs related to hard- and software will be described in Chapter 3.
3 Methodology and tool

3.1 Introduction
Note: In this chapter “national” will be used for the national administrative level of Vietnam and Thailand and province level in Guangdong, while “provincial” will be used for the province level of Vietnam and Thailand and county level in Guangdong.

As stated in Chapter 1, the methodology and GIS tool for assessing the suitability of areas for future livestock farming are relevant for national and provincial level spatial decision and policy making. At national level these analyses will identify (parts of) provinces where pig production can be increased, should be fixed or should be decreased. The criteria for the assessment at national level could especially include environmental criteria (e.g. nutrient balance), economic criteria (e.g. poverty), and other relevant criteria. 
At provincial level the analyses will focus at identifying unsuitable or restricted areas for pig farming, and assessing the suitability of remaining areas. The results of these analyses should support the identification of suitable areas and the zoning of pig farms, and therefore support the policy and decision making regarding the spatial location of new pig farms. The criteria for identifying unsuitable and restricted areas are, e.g., ecological and environmental sensitive areas (e.g. nature reserves, wetlands). The indicators for assessing the remaining areas should include environmental criteria (e.g. soil type, elevation, water system), economic criteria (e.g. distance to road and water), and other criteria.
The type of analyses are identical at national and provincial level, but the criteria and (geo-)data that are used will be different. Also, the results from the national level analyses could be part of the input or invoke restrictions for the provincial level analyses.
3.2 Data model

The specific data that are needed for the analyses will be described in chapter 4. These statistical and geo-data will be collected at national and provincial level. All data will be processed and stored at national level, for a variety of reasons, such as to prevent regional differences in data processing and to guarantee that provincial level analysis will include the statistical and geo-data of areas adjacent to the administrative border of the province,  in order to prevent unwanted border effects. The general data model is presented in the figure below.
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The processing and storing of data at national level allows potential linking these data to provincial level multi-user databases, such as geo-databases. Since the establishment of these multi-user databases is outside the project objectives, the establishment of a geo- or multi-user database is not included in this proposal. All data will be stored at one server.
3.3 Hard- and software

The choice of the type of GIS software for developing the tool should be based on the different software platforms that are being used with the relevant national and provincial departments and, if possible, the previous experiences of FAO in the AWI project. Discussions with the consultants of the three participating countries showed that ESRI ArcGIS software is already being used by several national administrative departments in the three countries, and is also the GIS platform of previous studies in the AWI projects of FAO. The soft- and hardware that are needed for the data management and the development and use of the tool are shown in the Figure below.
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The discussion with the national consultants identified that the most optimal choice will be to use ArcGIS server software at national level, including ArcInfo and ArcView8.3 or later, with three current user licenses. This allows the use of powerful GIS techniques and manage large quantities of geo-data. The current user licenses allow the licenses to be allocated flexible among the current users of the ArcGIS software at any one moment, and the total number of ArcGIS users can therefore exceed the three licenses. Choosing ArcGIS also allows the data and tool to be linked to a multi-user database in future. A potential alternative option of ESRI GIS software, ArcView3.2, does not allow this linkage to a multi-user database. ArcView3.2 is also less powerful compared to ArcGIS, and it is likely that ArcView3.2 will not be developed much further by ESRI in future. Especially large governmental organizations are therefore worldwide shifting from ArcView3.2 towards ArcGIS. Furthermore, the programming language of ArcView3.2, Avenue, is not compatible with ArcGIS, and upgrading the tool from ArcView3.2 to ArcGIS will therefore not be possible. The programming languages that can be used with ArcGIS, i.e. Visual Basic, C++ and Python, are more widespread, and therefore a better option.

At provincial level less sophisticated software will be required. The choice for option 1 allows the use of ArcView 3.2 (by if available) or ArcReader software to view and query the resulting maps. ArcReader has the advantage that it can be distributed freely. This package has also less hardware requirements compared to ArcGIS and a ordinary laptop PC will therefore be sufficient.

The national level users of the GIS tool should be able to present the results as digital files, but also as paper maps at A0 format. Also provincial level users of the results should be able to print their own selections with ArcReader on A0 paper maps. Plotting facilities should therefore be present at national and provincial level.
Costs hard- and software per administrative level (component 2)
	Equipment
	Specification
	Costs (US$)

	National level

1. ArcGIS server license

2. Server

3. 3 PC Desktop

4. A0 plotter

5. 50 A0 plots


	1. Information Center Package with 3 current user licenses

2. PC Workstation 

3. Intel Pentium, Windows XP (2,500/piece)

4. A0 Plotter 

5. Plotter paper and ink


	13,500

10,000

7,500

5,000

500



	
	Total cost national level
	36,500

	Provincial level

1. ArcReader (2)

2. 2 PC Desktop

3. A0 plotter

4. 50 A0 plots


	1. Freeware

2. Intel Pentium, Windows XP (1,500/piece)

3. A0 Plotter

4. Plotter paper and ink
	-

3,000

5,000

500



	
	Total costs per province
	8,500


Total costs hard- and software (component 2)

	Equipment
	Specification
	Costs (US$)

	Guangdong

National level

Provincial level


	Department of Agriculture

Agricultural Bureau Bulao County
	36,500

8,500

	
	Total Guangdong
	45,000

	Thailand

National level

Provincial level


	DLD Bangkok

DLD Ratchaburi

DLD Chonburi


	36,500

8,500

8,500

	
	Total Thailand
	53,500

	Vietnam

National level

Provincial


	MONRE

DONRE Dong Nai

DONRE Ha Tay


	36,500

8,500

8,500

	
	Total Vietnam
	53,500

	
	Total costs for component 2
	152,000


3.4 Decision support methodology and GIS tool
As stated in chapter 1, the analyses will take place at national and provincial level. In the technical report on spatial planning of 2004 two different options were presented, but given the present capacity, it was concluded that the analyses should preferably be performed by a national/province level administration, while the distribution of results takes place by province/county level administration (see also chapter 2). This is presented by the figure below as option 1. A more detailed theoretical model of the tool will be described afterwards.
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The advantages and disadvantages of this option are listed in the table below. 

	
	Advantage
	Disadvantage

	Option 1
	· Identical analysis for all provinces

· Less people need to be trained in GIS

· Less sophisticated GIS software needed at province level
· Less costs for training and equipment
· Easy to disseminate results to other provinces
	· No GIS training at province level

· More time-consuming for people at national level

· Possible delays in the analysis if more provinces are requesting analysis at the same time
 


A framework of the decision support approach is presented in the next figure.
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The approach includes the use workshops as a starting point for identifying the objectives, related constraints and criteria and their relative importance (weights). A geographical information system (GIS) is used for storing the geographical data, and identifying the suitability of areas, e.g. by calculating cost weighted distances to distribution centers, buffering sensitive areas and including the nutrient balances for different administrative areas. Final suitability maps are derived using multiple criteria techniques (weighted linear combination).

The next figure shows the theoretical model of the analysis with the GIS tool in more detail.
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The theoretical model can be divided in 4 steps. These are:

1. The analysis of statistical data to produce relevant geo-referenced data

2. Identification of unsuitable and restricted areas

3. Suitability analysis of remaining areas for several criteria

4. Integration of the different suitability maps into a final suitability map

These steps will be explained in more detail below, since each step will require specific tools to be developed. The steps itself are alike at national and provincial level, but the criteria and (geo-)data that are used will be different for both levels.
3.4.1 The analysis of statistical data to produce relevant geo-referenced data
Statistical data that are needed for spatial analysis, are livestock numbers, crop production and chemical fertilizer use. With these data the nutrient balances at different administrative levels can be calculated with the NUFLUX model that has been developed by Harald Menzi. By linking these balances to a map with administrative areas, a resulting map can be produced that shows the nutrient surplus or deficit per administrative area. This map can be included as on of the criteria for the spatial analysis. Other statistical data, such as socio-economic statistics, can also be linked to the map with administrative areas, so the spatial distribution of these statistics can be presented in a clear way to policy and decision makers. 
3.4.2 Identification of unsuitable and restricted areas

The second step of the analysis focuses at identifying restricted and unsuitable areas for pig farming. Restricted areas are areas where developments are forbidden by policies or regulations, while unsuitable areas have physical or environmental limitations. The criteria for identifying restricted and unsuitable areas need to be communicated with the relevant stakeholders and experts, such as policy makers, environmental specialists and economists. Country specific workshops should be organized in the first phase of the GEF project with these stakeholders and experts to identify an initial set of relevant criteria (see also the next section).
3.4.3 Suitability analysis of remaining areas for several criteria

The third step in the analysis includes the assessment of the remaining potential areas that were not excluded in the second step. Criteria that can be used for the suitability analysis include social, economical, physical and environmental criteria. The criteria for this assessment need to be communicated again with the relevant stakeholders and experts, such as policy makers, environmental specialists, livestock farmers and economists. An important constraint is that the use of GIS requires that for all criteria basic maps are available. These maps include, e.g., land-use, soil, elevation, nutrient balance, and administrative boundaries (see also Chapter 4). The assessment for each of the criteria will result in a suitability map. Country specific workshops should be organized in the first phase of the GEF project with the stakeholders and experts to identify an initial set of relevant criteria and their relative importance (see also the previous and next sections).
3.4.4 Integration of the different suitability maps into a final suitability map

In order to compare and combine the resulting maps into an overall suitability map, multi-criteria techniques will be used. Therefore, all criteria need to have a uniform scale. For these type of qualitative analyses commonly an ordinal scale is used, e.g. ranging from 0 (not suitable) to 100 (very suitable). The use of multi-criteria techniques also implies the use of scenario techniques, in order to identify different sets of weights for the criteria that are used. An important scenario that always needs to be included in the analysis is the environmental scenario, where the environmental criteria are weighted higher than the other criteria. This scenario will be a main reference for the other scenarios. Other scenarios that can be included are a neutral scenario, and an economical or farmer scenario, from production and distribution perspective. 
An important aspect of this fourth step of the analysis is that the user of the GIS tools will have to include the different perspectives of the stakeholders in the spatial planning process, by using different sets of criteria (objectives) and weights. Different sets of objectives, criteria and weights can be derived by stakeholders in a workshop (see previous sections), e.g. using AHP (Analytic Hierarchal Process) techniques. By comparing the various output from the analyses, general conclusions may be drawn according to the suitability of areas for future livestock production, and the assessment of areas with present livestock production. It is important to realize that these analyses are always a dynamic process, and the results of any one analysis should never be interpreted as the one and only truth. Communication between the users of the tool with the users of the results of the analyses and stakeholders is therefore of utmost importance. 

3.4.5 Building the GIS tools

In order to perform the analyses that are described in the previous three steps, several supporting tools within ArcGIS need to be developed. The general idea will be to build several tools are integrated in ArcGIS with a programming language, most likely, Visual Basic 6 (VB6 – programmed outside ArcGIS) or Visual Basic for Applications (VBA – programmed within ArcGIS). These tools will be accessible through a user interface, existing of different pull-down menus, supporting windows (see examples below) and help functions, which are added to the common ArcGIS program window. The tools should allow the user to perform the analysis as described in the previous steps, together with the necessary data preparations. The tools will be developed with English, Thai, Vietnamese and Chinese language modules. The tools should easily allow new language modules to be added afterwards, to stimulate dissemination of the tools to other countries. 
Example of a pull-down menu with different editing functions
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Example of a window for selecting restricted areas
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The activities and costs related to the development of GIS tools are listed below. The activities can be grouped as follows:
Phase 1: Identifying the country-specific needs and requirements

· Phase 1a: Country specific workshops
· Phase 1b: Designing a first draft of the tool (outline and examples)

· Phase 1c: Evaluating first draft with stakeholders

Phase 2: Developing the basic components of the tool

· Phase 2a: Programming the basic components of the tool

· Phase 2b: Testing and evaluating the basic components of the tool
· Phase 2c: Revising the basic components of the tool

Phase 3: Developing the user interface and additional components

· Phase 3a: Programming the user interface and additional components (including language modules)
· Phase 3b: Testing and evaluating the user interface and additional components

· Phase 3c: Revising the user interface and additional components

Phase 4: Developing manuals and training course

· Phase 4a: Preparing an English manual and training course
· Phase 4b: Translating English manual and preparing country-specific manuals

Phase 5: Training

· Phase 5: Country-specific training

Phase 6: Further testing in practice and updating
· Phase 6: Regular evaluation and revision of the tool
The activities have to be supported by a preparation mission (10 days) by the international consultant in phase 1 to the three countries, two technical missions for testing and evaluating in phases 2 and 3 by the international consultant and GIS expert to the three countries (10 days each), and two missions by the international consultant during the training and testing of the use of the GIS tools with the operational users (10 days each).
Indicative costs of DSS GIS-tool development (component 4)

	Type
	Specification
	Days
	Costs (US$)

	1. Design tool

2. Support designing

3. Programming tool

4. Testing

5. National tests

6. Revise design

7. Revise tool

8. English manual

9. Vietnamese manual

10. Thai manual

11. Chinese manual
12. Travel & expenses internationals
13. Travel & expenses nationals
	1. Develop methodology and theoretical model for GIS tool by international consultant

2. Support of design by national consultants that communicate intensively with future users of DSS tools (25 days per country)
3. Programming by international GIS expert

4. Testing by international consultant

5. Testing by national consultants, including testing with operational users

6. Revising design of tool by international consultant

7. Revising tool by GIS expert

8. Writing English manual by international consultant

9. Translation of menu’s and manual in Vietnamese

10. Translation of menu’s and manual in Thai

11. Translation of menu’s and manual in Chinese

12. Travel & accommodation expenses international consultant (5 missions) and GIS expert (2 missions)

13. Travel & accommodation expenses national consultants
	80
75

110

10
90
10

30

20


	36,000

5,625

49,500

4,500
6,750
4,500
13,500

9,000

1,000

1,000

1,000

28,000
6,000

	Total costs for component 4
	166,375


3.5 Exchange of experiences and dissemination of results

For the exchange of experiences between the participating countries, and the dissemination of the results to other areas and countries, a regional workshop should be organized. The workshop should cover the results from all components, including the experiences with the use of the DSS tools within the decision making process for future livestock developments. This regional activity will be part of component 4.
4 Data requirement and acquisition

The required statistical and geo-data that should be available for the spatial analysis is almost similar within the three countries. For the spatial analysis the most relevant statistical data are:
	Statisitical data
	Unit

	1. Livestock data including numbers of sows, fattening pigs, broilers, laying hens, ducks and other poultry, and other livestock categories according to available statistics.
	Numbers

	2. Livestock production data in tons for pork, chicken meat, eggs; beef and milk.
	Tons and economic value (currency)

	3. Statistics on agricultural land, areas of different crops (including multiple crops, e.g. of rice) and grassland.
	Area

	4. Statistics on numbers of inhabitants, urban and rural population, number of households.
	Numbers

	5. Information on social indicators and socio-economic data.
	If available

	6. Cultural background, cultural heritage, land tenure status, nature reserves, non-agricultural employment opportunities, potential for tourism and scenic areas.
	If available


Format of the statistical data

The statistical data need to be collected and updated regularly, starting in 2001 and up to the most recent available year, at the different (available) administrative levels (national, provincial, county, district, township). The statistical data should be digitally available, preferably in Excel format. The format of the Excel files should have a similar format, e.g. the next format.

	1st Row: Type of statistical data (e.g. livestock numbers)

	2nd Row: Administrative level (e.g. districts of Ha Tay province, Vietnam )

	3rd Row: Year and source of the data (e.g. 2003, DARD Ha Tay Province)

	Code of adm. unit
	Name adm. unit
	Data 1
(e.g. pigs)
	Data 2 (e.g. sows)
	Data 3
(e.g. laying hens)
	Data 4

(e.g. ducks)
	...

	Code adm. unit 1
	Name adm. unit 1
	number
	number
	number
	number
	...

	Code adm. unit 2
	Name adm. unit 2
	number
	number 
	number 
	number 
	...

	...
	...
	
	
	
	
	


The most relevant geo-data are:
	Geographical data
	Type

	1. The administrative boundaries from national to local level.
	Polygon

	2. The road and rail infrastructure.
	Line

	3. Surface water elements, such as rivers, streams and lakes, and the borders of basins.
	Polygon (lakes) or line (streams)

	4. Elevation data.
	Polygon or raster

	5. Soil data.
	Polygon or raster

	6. Groundwater depth, and, if available, groundwater flow.
	Polygon or raster

	7. Land use map, including land use classes for agriculture, forest, urban area, villages and industrial areas.
	Polygon or raster

	8. Nature reserve areas, natural parks, wetlands, areas with protected animal or plant species
	Polygon or raster

	9. The locations of large livestock farms, and other activities that are of importance for the livestock sector, e.g. feed mills, slaughterhouses, etc.
	Points


Format of the geographical data

The geographical data should be available or transferable to ArcGIS files polygon or raster format, with an English translation of all legend classes and names.

The available data and required data acquisition will be described in more detail for each participating country below.
4.1 Data availability and acquisition in Thailand

	Statistical data available
	Geo-data available

	(1) Livestock numbers 2002 at Province, Amphoe and Tambon level; 11 categories: dairy cow, cattle, buffalo, breeding pig, fattening pig, native chicken, broiler, layer, muscovy, meat-duck, layer-duck.
(3) Crop production 1999, 2000, 2001 at Province, Amphoe and Tambon level; 14 categories: major rice, second rice, maize, cassava, industrial sugarcane, soybeans, oil palm, longans, pineapple, cotton, rambutans, durians, para rubber, mangoes.
	(1) Administrative borders of Provinces, Amphoe and Tambon

(2) Main road and rail (also reg. level)

(3) Surface water contours (not surface data) (also reg. level)

(4) Elevation map (TOD)

(5) Soil map (also reg. level - DLD)

(9) Land-use map (also reg. level - DLD), but without built-up area (urban, villages)
(10) Wetlands (TOD) and forest (DLD)

(11) Climate data: annual rainfall (TOD)


The assessment of the national consultant during the project preparation phase indicated that most statistical data will be available at project implementation. For the spatial analysis the most relevant statistical data are available. The assessment showed that most geo-data are available too, but some data need to be digitized or processed. The assessment of the data holders and requirements for data acquisition by the national consultant shows the next results.
National level geo-data (1:500,000-1:1,000,000)
	
	Geo-data
	Data holder
	Activity
	Costs

	1

2

3

4

5/6

7/8
9

10
11
	Adm. boundaries

Transport infrastructure

Surface water

Elevation

Soil data

Groundwater

Land-use data

Natural reserve areas

Climate data
	Ministry of Interior

Highway Dept.

Land Development Dept.

Land Development Dept.

Land Development Dept.

Ground Water Dept.

Land Development Dept.

National Park, Wildlife and Plant Conservation Dept.

Meteorological Dept.
	-

-

-
-

-

Digitize
Modify
-

-
	0

0

0

0

0

2,500

1,250

0

0


Provincial level geo-data (1:50,000) 

	
	Geo-data
	Data holder
	Activity
	Costs

	1

2

3

4

5/6

7/8

9

10

11
	Adm. boundaries

Transport infrastructure

Surface water

Elevation

Soil data

Groundwater

Land-use data

Natural reserve areas

Climate data
	Ministry of Interior

Highway Dept.

Land Development Dept.

Land Development Dept.

Land Development Dept.

Ground Water Dept.

Land Development Dept.

National Park, Wildlife and Plant Conservation Dept.

Meteorological Dept.
	-

Update

Modify

-

Interpret

Digitize

-

-

-
	0

1,250

1,250

0

1,250

2,500

0

0

0


The estimated total costs for acquisition of geo-data in Thailand are 10,000 US$.

4.2 Data availability and acquisition in Vietnam

	Statistical data available
	Geo-data available

	(1) Livestock numbers (3 major cat.; province level) and totals for Vietnam (6 cat.) – also reg. level data for selected provinces)

(3) Areas of 4 main land-use cat. per province

(4) Numbers of admin. regions, inhabitants, sex, urban/rural totals and per province

(5) Nutrient requirements (N, P, K – for 18 different crops)

(6) Annual chemical fertilizer use (N) – totals and per province

(7) GDP total, structure and 3 sectors

And: priority 2 and 3 statistics and regional level statistics for selected provinces
	(1) Administrative borders of counties, cities and districts (simple map)
MapInfo export files (not suitable for transfer to ArcGIS):

(2) Main road and rail infrastructure
(3) Surface water
(9) Land-use map




The assessment of the national consultant during the project preparation phase indicated that most statistical data will be available at project implementation. Statistical yearbooks of 2002 for Vietnam (province level statistics) and the selected provinces (district level statistics) are present. For the spatial analysis the most relevant statistical data are available. Besides a simple administrative map (with some errors) no geo-data in ArcGIS format are available. The assessment of the national consultant indicated that some geo-data might be available, although other geo-data need to be digitized or processed. An important problem for data acquisition is the restricted access to the geo-data. Although geo-data is available with MONRE, at present most data has not been made data available to the GEF project. The national Steering Committee will have an important role in this, to communicate this problem with the relevant ministries (MONRE, MARD, ...) to make these data available for the project implementation. The assessment of the data holders and requirements for data acquisition by the national consultant shows that national level digital geo-data is present at MONRE. The provincial level geo-data is mostly available as paper maps that need to be digitized. The costs for digitizing maps are 1500 US$ for a detailed map, and 250 US$ for a simple map. The total estimated costs for data acquisition and digitizing in Vietnam are 8,000 US$.
4.3 Data availability and acquisition in Guangdong

	Statistical data available
	Geo-data available

	(1/2) Livestock numbers and production (5 major categories; city, counties and districts)

(3) Crop areas and production (5 major categories; city, counties and districts)

(4) Numbers of admin. regions

(5) Nutrient requirements for rice and vegetables

(6) Annual fertilizer use (N, P, K; city, counties and districts) – averages


	(1) Administrative borders of counties, cities and districts

(4) Elevation map

(5) Soil map

(9) Land-use map (approx. 1980) – at present an updated map is being digitized

Paper maps: soil erosion, surface water
Note: geo-referencing of the present maps is not correct.

	Statistical data not available
	Geo-data not available

	 (4) Number of population/households

(5) Other nutrient requirements

(7) Social indicators and socio-economic data
	 (2) Main road and rail infrastructure

(7/8) Groundwater depth and flow

(10) Nature reserves

(11) Climate data

(12) Locations of large farms

(13) Non-agr. point source pollution


The assessment of the national consultant shows that most statistical data will be available at project implementation. For the spatial analysis the most relevant statistical data are available. Some geo-data is still missing, but the assessment of the national consultant shows that these data are available too, although some geo-data need to be digitized or processed. An important problem for data acquisition in Guangdong is the restricted access to geo-data. Although most geo-data is available at several Provincial Departments, at present only limited geo-data has been made available to the GEF project. The national Steering Committee will have an important role in this, to make these data available to the potential users of the GIS tools during project implementation. The assessment of the data holders and requirements for data acquisition by the national consultant shows the next results.
	
	Province
	Boluo County

	
	Available  now?
	Data Collection
	Available now?
	Data collection

	Administrative borders
	Yes
	-
	No
	Township boundaries need to be digitized

	Main road and rail infrastructure
	No
	Need to be digitized
	No
	Need to be digitized

	Surface water
	No
	Will be available with the land use data in September
	No
	Need to be digitized

	Elevation data
	No
	Need to be purchased (or digitized)
	No
	Need to be digitized

	Soil data
	Yes
	-
	No
	Need to be digitized

	Land use data
	No
	Will be available in September
	No
	Need to be digitized


The costs for digitizing maps are 2500 US$ for a detailed map, and 1000 US$ for a simple map. The total estimated costs for data acquisition and digitizing in Guangdong are 14,000 US$.

5 Summary and conclusions 

The activities related to the spatial planning part are included within the policy and replication strategy (component 2) and the regional support services (component 4) of the GEF project. 
The overall indicator of the spatial planning part will be the actual use of the GIS tool in the decision making process with regard to the spatial distribution of livestock production in the participating countries. The main activities and indicators of the spatial planning part are presented below, together with the project components to which each activity is attached. 

	Activities
	Indicators
	Component

	1. Collect and verify statistical and geo-data

2. Analyze and prepare data for use in spatial planning

3. Identify criteria and indicators

4. Prepare methodology and theoretical model

5. Built DSS tool for spatial analyses with GIS

6. Production of DSS manual

7. Translation of DSS manual

8. Implement DSS tool

9. Training in ArcGIS for users of the DSS tool

10. Develop training course for use of results of DSS tool

11. Training of users of the tools in using DSS tool

12. Workshop organized by users of the DSS tool for users of the output of the DSS tool

13. Evaluate results and experiences and improve DSS tool

14. Regional workshop for dissemination of results and experiences. 
	1. Amount of data collected and verified

2. Amount of data analyzed and prepared

3. Criteria identified and operational

4. Methodology and model prepared

5. DSS tool build and running in ArcGIS

6. English DSS manual produced

7. DSS manual translated in Chinese, Thai and Vietnamese

8. DSS tool implemented and running in 3 countries

9. 3 trainings conducted and number of users trained

10. Training course developed

11. 3 trainings conducted and number of users trained

12. 3 workshops conducted and number of users that participated

13. DSS tool improved

14. Regional workshop conducted and number of participants and participating countries
	C2-PolEnf

C2-PolEnf

C2-PolEnf

C4-DSS

C4-DSS

C4-Diss

C4-Diss

C2-PolEnf

C4-CapBui

C4-CapBui

C2-CapBui

C2-CapBui

C4-DSS

C4-Diss


The activities and costs related to component 2 are summarized below per county. 
	Component 2
Thailand
	Activity
	Costs

	Policy Enforcement


	· Collecting data
· Implementation of GIS tool – hard- and software

	10,000
53,500

	
	Total costs for policy enforcement:
	63,500


	Capacity Building


	· Training in GIS
· Training in GIS tool (travel and accommodation costs)


	6,600
600

	
	Total costs for capacity building: 
	7,200


The total costs for implementation of the GIS tool for spatial planning in Thailand are US$ 70,700. These costs need to be financed for 100% by GEF. The main governmental contribution to this part of the project will include the appointment of three officers at DLD Bangkok that will be trained, and be responsible for using the GIS tool, and for supporting the regional and provincial DLD offices with the relevant output for the decision making on the spatial planning of future livestock developments. These officers will also train the regional and provincial officers how to use the results and to give feedback on the analyses. The related costs after implementation of the tools are approximately 18,750 US$ per year for 3 officers that are appointed for 50% on the GEF project. The government also has to provide technical assistance in installing and maintenance of hard- and software, including 1 day a week and costing 2,500 per year. The total governmental contribution from year 2 to 5 will then be 85,000 US$.
	Component 2
Vietnam
	Activity
	Costs

	Policy Enforcement


	· Collecting data

· Implementation of GIS tool – hard- and software


	8,000

53,500

	
	Total costs for policy enforcement:
	61,500


	Capacity Building


	· Training in GIS

· Training in GIS tool (travel and accommodation costs)


	3,150
600

	
	Total costs for capacity building: 
	3,750


The total costs for implementation of the GIS tool for spatial planning in Vietnam are US$ 65,250. These costs need to be financed for 100% by GEF. The main governmental contribution to this part of the project will include the appointment of three officers at MARD that will be trained, and be responsible for using the GIS tool, and for supporting the provincial DARD offices with the relevant output for the decision making on the spatial planning of future livestock developments. These officers will also train the provincial officers how to use the results and to give feedback on the analyses. The related costs after implementation of the tools are approximately 11,250 US$ per year for 3 officers that are appointed for 50% on the GEF project. The government also has to provide technical assistance in installing and maintenance of hard- and software, including 1 day a week and costing 1,500 per year. The total governmental contribution from year 2 to 5 will then be 51,000 US$.
	Component 2
Guangdong
	Activity
	Costs

	Policy Enforcement


	· Collecting data

· Implementation of GIS tool – hard- and software


	14,000

45,000

	
	Total costs for policy enforcement:
	59,000


	Capacity Building


	· Training in GIS

· Training in GIS tool (travel and accommodation costs)


	5,700
900

	
	Total costs for capacity building: 
	6,600


The total costs for implementation of the GIS tool for spatial planning in Guangdong are US$ 65,600. These costs need to be financed for 100% by GEF. The main governmental contribution to this part of the project will include the appointment of three officers at the Provincial Agricultural Department that will be trained, and be responsible for using the GIS tool, and for supporting the city and county Agricultural Bureaus with the relevant output for the decision making on the spatial planning of future livestock developments. These officers will also train the city and county officers how to use the results and to give feedback on the analyses. The related costs after implementation of the tools are approximately 18,750 US$ per year for 3 officers that are appointed for 50% on the GEF project. The government also has to provide technical assistance in installing and maintenance of hard- and software, including 1 day a week and costing 2,500 per year. The total governmental contribution from year 2 to 5 will then be 85,000 US$.
The activities and costs related to component 4 are summarized below. 
	Component 4

	Activity
	Costs

	Development of DSS tool spatial planning

	· GIS tool

	166,375

	
	Total costs for GIS tool:
	166,375


	Capacity Building


	· Develop and prepare training course in GIS tool

	14,450


	
	Total costs for capacity building:
	14,450



	Dissemination


	· Production costs course manual GIS tool
· Translation costs course manual
	4,500

1,125

	
	Total costs of dissemination: 
	5,625


The total costs for the spatial planning part in component 4 are US$ 186,450. These costs, like all costs in component 4, will be 100% funded by GEF.
The total costs from GEF for the spatial planning part in both components of the project are US$ 388,000.

The activities related to the construction of the GIS tool will start in year 1 and will continue until year 3. The capacity building and implementation of the tool will start in year 2 and continue until year 5. 
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