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1. BACKGROUND AND INTRODUCTION

1.
This proposed project would address one of the most significant and rapidly growing causes of land-based pollution of the South China Sea – environmentally unsustainable industrial-scale livestock production.

2.
The South China Sea is a locally, regionally and globally significant body of water surrounded by countries that are experiencing rapid population and economic growth and facing major environmental challenges. This bio-geographic region is one of the world’s most biologically diverse shallow-water marine areas.  Of the three major near-shore marine habitat types - coral reefs, mangroves and sea grasses – the South China Sea has 45 mangrove species out of a global total of 51, almost all the 70 currently-recognized coral genera, and 20 of 50 known sea grass species, as well as several endangered shellfish species. However, this biological richness is seriously threatened by two major environmental problems - over-fishing and land-based anthropogenic pollution.  Reflecting the area’s biological diversity and the tremendous local importance of its marine resources, the GEF has developed a major program of marine management assistance for the South and East Asian Seas. This proposed project would catalyze immediate action on a key environmental threat under the umbrella of this GEF program. 

3.
Pollution run-off and inland discharges to the South China Sea are estimated to contribute 44 percent of marine pollution, followed by atmospheric depositions (33 percent) and marine transportation (12 percent). Land-based pollution reaches marine ecosystems by three main routes: rivers, drains and direct discharge. It is severely degrading seawater and sediment quality (e.g. causing “red tides”), and severely damaging marine habitats (including coral reefs, mangroves and sea grasses).

4.
The UNEP/GEF program for Reversing Environmental Degradation Trends in the South China Sea and Gulf of Thailand estimates that agricultural wastes are the second largest land-based source of marine pollution (after human sewage). The GEF/UNDP/IMO Regional Program for Environmental Management of the Seas of East Asian Seas has also identified agriculture, and particularly livestock production, as a major source of land based pollution of its target ecosystems. 

5.
The target issue. Livestock production is such a major source of land-based pollution in East Asia (including South-East Asia) because the region is the World’s most important livestock production area. Southeast Asia is particularly dominant in the pig and poultry sectors, which are the two biggest livestock-based sources of water (and other) pollution. Today, East Asia accounts for considerably more than half of the world’s stock of pigs and more than one third of the world’s stock of poultry. In 2001, China, Vietnam, and Thailand alone accounted for 52 percent of all pigs and 28 percent of all chicken in the world. 

6.
These shares of East Asia in world livestock production are rising fast
. Fuelled by a growing population, rising incomes and urbanization, demand for livestock products in the region is growing at an extremely high rate and will skyrocket over the next decades. This rise in demand, coupled with economic, technological, and political evolution, is causing significant change in the scope and the structure of the livestock industry. In particular, very intensive forms of livestock production are appearing rapidly and driving much of the sector’s development. In fact, large-scale, industrial production accounts for roughly 80 percent of the total production increase in livestock products in Asia since 1990. In the future, most livestock production, especially of pigs and poultry, will come not from traditional production systems that have characterized the region for centuries, but from large-scale industrial production. 

7.
The vast majority of these intensive production units are located around the major urban centers that lie in or close to the coastal regions of the (East and) South China Sea. The reason for this geographic concentration of production is that it is advantageous for the enterprises to be close to the consumer and feed input market, given that, in most countries, infrastructure (including roads, cold chains, marketing and handling facilities) is still not well developed.

8.
Due to the high animal concentration and the insufficient agricultural land destined to the production of feed within these peri-urban areas, most feed inputs are brought from elsewhere. Considering that a large proportion of the nutrients contained in feed are not retained in the animal’s body but excreted in urine and manure, the result is an excessive concentration of nitrogen (N) and phosphorus (P) compounds in the periphery of the urban areas, which results in significant water, land, and air pollution. An initial estimate indicates that 26 percent of the total area in East Asia suffers from significant nutrient surpluses which emanate mainly from agricultural sources.

9.
Preliminary estimations of nutrient mass balances in the region, which include manure and chemical fertilizers as source of nutrients and crops as the main nutrient sink, have been made for a coastal band of 50 km from the South China Sea. These estimates indicate Nitrogen and Phosphorus overloads on the coastal land, with hotspots in the Mekong delta (7.2 and 3.1 tons per square kilometers receptively), the Mouth of the Red River (6.3 and 4.0 tons per square kilometers receptively) and the whole Chinese coast of the South China Sea (3.1 and 2.4 tons per square kilometers respectively). Currently, animal manure is estimated to account for 47 percent of the phosphorus supply and 16 percent of the nitrogen supply. With the dramatic expected increase in demand for meat and milk, this share will continue to grow.

10.
A World Bank analysis for the coastal regions of Central South, South-west, and East China showed that the Chemical Oxygen Demand (COD) from untreated piggery waste alone accounted for about 28 percent of the current urban plus-industrial COD loads already in 1996. However, this share is estimated to rise to 90 percent in 2010.
11.
Finally, in greenhouse gas emissions, livestock contributes about 20 percent of the global methane emission and 10 percent of global N2O (nitrous oxide, a much more aggressive greenhouse gas) emission.  While there are no recent figures for East Asia, simple extrapolation of the global data, with some adjustment for the poor manure storage and application techniques used in East Asia, indicates that the intensive livestock production systems in East Asia contributes to about 0.5 percent of global methane emission and about 3 percent of global nitrous oxide emission.   

12.
Concentrated livestock production is causing such significant local, regional and global environmental damage, particularly to freshwater and marine aquatic systems, for two reasons. One, due to weak or non-existent land use planning and environmental regulations and enforcement, industrial livestock enterprises bear few of the environmental costs they impose, so have little incentive to reduce them.  Two, most industrial livestock producers are not aware of the extent of the environmental problems they cause or of the most cost-effective options to mitigate them, and the affected communities are not well informed or organized to pressure them to reduce the pollution they cause.

13.
The Livestock, Environment and Development (LEAD) Initiative. The Multi-donor LEAD
 initiative is providing financial and technical assistance to China, Thailand, and Vietnam to help them begin to address this problem.

· In China, studies undertaken in collaboration with national- and provincial-level institutions in Jiangsu province have confirmed that the concentration of large-scale livestock farms around urbanized areas contributes significantly to surface water pollution.  Lake Taihu, in particular, which provides fresh water to the city of Shanghai and is a critical habitat for some rare bird species, is seriously affected by discharges from livestock farms.  At the province level, pig and poultry manure account for more than 70 percent and 80 percent respectively, of total N and P agricultural discharge. LEAD also conducts activities in the Poyang Lake watershed, located in Jiangxi Province. This lake is the largest fresh water lake in China and an important migratory-bird reserve in the country. In Wannian County, upstream of Poyang Lake, intensive pig production operations, characterized by poor waste management, contribute substantially to the pollution of the lake and directly affect water quality in the protected area. Furthermore, the whole rural environment suffers from an accumulation of nutrients and heavy metal in soils, ground and surface water, mainly related to the intensification of livestock production.

· A study of Region 2 of Thailand analyzed the rapid expansion of industrialized livestock production (mainly swine and poultry) in this area. The development is caused by the region’s proximity to major consuming centers, to feed producing areas and feed mills, as well as to access to ports for imported feed and for meat export.  Due to an export promotion program by the Thailand Government, continuous growth in the livestock industry is likely in this region in the near future.  Spatial analyses have shown an excessive concentration of livestock numbers close to urban centers, due the proximity to food markets and slaughterhouses. Preliminary results show overloads for N (264 percent), P (413 percent) and K (279 percent) in some counties of Region 2.  Most of the P surpluses occur in coastal watersheds whose streams drain directly into the sea. Furthermore, the Ministry for Natural Resources and Environment, together with the Ministry of Agriculture and Cooperatives, have selected the Bang Pakong River Basin (located in Region 2) as a pilot area for the implementation of the novel “River Basin Committees”, proposed to become the main bodies for participatory water management at the river basin and local level. This choice is based on an assessment of pollution levels and threat to the Gulf of Thailand that has highlighted the environmental threats caused by the livestock sector.

· In Vietnam, preliminary stocktaking has shown high concentrations of animals around Ho Chi Minh City, Hanoi, and along the coast.  Unlike Thailand and China, most of the production is still from small and middle-scale industrial production concentrated around urban areas in “pig producing neighborhoods”. However Vietnam’s current plan to develop a disease free zone for export and their policy, which allows 100% foreign ownership, is resulting in the expansion of domestic and foreign owned large-scale livestock operations.  Together the local and the new foreign-owned livestock operations will create major environmental damage due to high animal densities and nutrient surplus if efforts aren’t implemented to mitigate the potential negative impact.  

14.
These results clearly indicate the magnitude of the environmental degradation that industrialized livestock production is causing to freshwater ecosystems and to the seas of south and east Asia. However, the studies in all three countries also show that the countries lack effective tools and institutions to address this problem. The measures being introduced mainly seek to mitigate the symptoms (end of pipe pollution), but do not address the underlying cause of excessive concentration of livestock production. Despite an increasing awareness of the issue at the local and political level, technical solutions and policy instruments are still to be developed and implemented. The main weaknesses of the current situation are:

· Lack of industrial livestock-specific management policy instruments;

· Existing regulations regarding waste disposal do not favor the recycling of nutrients and treatment and discharge are assumed to be the only solutions;

· Lack of law enforcement and co-ordination between agencies; and

· Counter-productive policies (e.g. subsidies for mineral fertilizer acquisition, direct subsidies to large operations with any attention to environmental management).

2. THE BASELINE OR WITHOUT-GEF SCENARIO 

15.
The rapidly increasing livestock production in the coastal regions bordering the South China Sea is leading to increasing environmental problems. However, there are positive countervailing tendencies stemming from (i) increasing public environmental awareness and concern as information improves and incomes rise; (ii) transport and other infrastructure improvements and increasing urban-rural price differentials for land and labor that make a peri-urban concentration of livestock production relatively less attractive. 

16.
 Under the Baseline or Without-GEF Scenario, some technical assistance activities from FAO/LEAD, as well as the ongoing, limited regulatory efforts of the local governments, are expected to continue. However, they will address only some of the symptoms and in a fragmented fashion at the individual farm level, and will not be able to tackle the problem at a comprehensive, watershed level. As a result, the imbalance between the level of nutrient inputs and absorptive capacity of the land will worsen. With industrial livestock production systems growing at a rate of ten percent per year, and soils already completely saturated, the excess P and N from these industrial enterprises will continue to leach into open water. While detailed estimates are lacking, current levels of nutrient loading of about 2 ton P per square kilometer will at least double over the next decade.  These huge surpluses will ultimately all drain into the South China Sea, seriously affecting (and possibly wiping out) some of the unique mangrove, coral reefs and sea grass species, as well as further endangering the already threatened shellfish species. 
17.
The response to these problems and their impact will be inadequate from both a local and from a regional and global environment perspective. Without new initiatives, the countervailing tendencies to concentrated livestock production at the local level are not be strong enough to overcome the incentives to it. The development and implementation of policies and tools to address the problem will be delayed by many years, if not decades. Consequently, more industrial livestock enterprises will be established around the major cities; they will dump increasing quantities of untreated livestock waste into surface waters and on peri-urban land, worsening pollution in local streams and rivers flowing into the South China Sea. This will accelerate the loss of its biodiversity, of precious coral reefs, and will reduce the sustainable supply of marine resources and increase local human health problems.

3. RATIONALE FOR GEF SUPPORT 

18.
The GEF has recognized the significance of livestock-related pollution for the global environment and is supporting several projects in Eastern Europe
 which address the issue. The project will draw from these experiences and transfer them to the East Asia region.

19.
The GEF has also recognized the global significance of the South China Sea and the need to address the major threats to it, as described in Section 1.1. This project would catalyze action on one of the major threats to the Sea, and would thus constitute an early strategic action component of the UNEP/GEF South China Sea program, (which has not so far been able to address this major land-based pollution threat). The proposed project will also serve as an example/demonstration of a project that might be eligible for GEF support from a proposed Environment Fund to address land-based sources of marine pollution of the East Asian Seas that the GEF, UNDP and World Bank have agreed to develop through a Strategic Partnership.

20.
As explained above, most of the recent growth in poultry and swine output in the countries bordering the South China Sea is from industrial operations. Livestock production is rapidly shifting from agricultural land based-systems to capital-intensive, land-detached industrialized systems that depend on external supplies of feed, energy and other inputs.  These developments are strongly market driven, since production and processing take place near urban areas to reduce transaction costs.  However, these changes have occurred largely without government intervention, and those regulations that exist are not effectively enforced and, to a large extent, do not deal with the problem in terms of a long-term strategic and forward-looking way. In the absence of environmental concern, regulations and enforcement, institutions are weak and existing rules are simply circumvented. Consequently, the environmental costs of pollution from increasing and increasingly non-integrated livestock production are largely external to the decision-making process of the livestock producer.

21.
The rationale for GEF assistance to help address this issue is particularly strong in China, Vietnam, and Thailand. These countries are characterized by a great population density along the coast, rapid growth of the economy and consumption, and strong growth rates in livestock production. However, all three countries have insufficient institutional and technical capacity to deal effectively with the problem of livestock-based pollution, taking into account both, local and regional/global effects. Moreover, China, Vietnam, and Thailand are the most important countries for the ecosystems of the South China Sea in terms of their current and, even more, future environmental impact on these waters.

22.
The project’s regional approach will ensure that: (i) the three most important countries of the region in terms of this problem are included; (ii) their common interest in the ecosystem of the South China Sea are emphasized and important cross-country synergies are promoted, while the number of countries directly involved is limited to a manageable number; and (iii) the benefits of the project can be replicated throughout the region bordering the South China Sea by (iii a) focusing on three countries at different stages of overall and livestock development, and (iii b) using the donor-initiative LEAD
 as the institutional link that ensures that project benefits are transferred to Cambodia, Laos, and the Philippines.

4. GEF ALTERNATIVE SCENARIO

23.
The GEF alternative scenario would finance the incremental costs of moving from the business-as-usual approach of ineffectively addressing the environmental problems that are being created by the rapidly increasing large-scale livestock production units to a strategic framework for a livestock production development which is not only economically, but also environmentally sustainable. The scenario would comprise capacity and institution building in the countries concerned; the demonstration and introduction of a better spatial distribution of intensive livestock production to bring the nutrient emission more in line with the adsorptive capacity of the surrounding land; and the use of improved manure management technologies to reduce the environmental damage that industrial livestock activities currently cause. 

24.
The GEF Alternative would leverage a substantial volume of private sector investment in waste management strategies. It is estimated that the private sector will invest approximately US$ 68.8 millions as a direct consequence of the project, of which US$ 18.2 millions during the project cycle (co-financing), and US$ 50.6 millions after the end of the project implementation period (leveraged investment).
 

25.
The project’s impact on pollution of the international waters of the East and South China Seas would be substantial. First, the current levels of pollution would be reduced in the demonstration sides and then, through replication, in all three countries bordering these seas. Even more important would be the proposed project’s impact through its preventive nature, i.e. it would significantly reduce the region’s overall rapidly increasing livestock-based pollution by providing the crucial input which allows the countries to shift their focus from a ‘cure of the symptoms’ towards the guiding of the future development of the rapidly increasing livestock production around the coasts with full environmental consideration. In addition, substantial global benefits in other GEF focal areas, biodiversity, climate change, and land degradation, are expected from the proposed project.

5.  PROJECT OBJECTIVES AND DESCRIPTION

5.1 Project Objectives

26.
The objective of the project is to reduce the negative local and global environmental impacts of rapidly increasing livestock production in selected watersheds in the coastal areas of China, Thailand, and Vietnam. The proposed project and its replication would lead to an improvement of land-based pollution from livestock production of the international water of the South China Seas. Other global benefits would occur in the areas of biodiversity, land degradation, and climate change. In particular, the proposed project would lead to an environmentally sounder geographic distribution of livestock production and thereby to the following global and regional environmental benefits:

· A consequent reduction of livestock production waste load (animal waste currently contributes more than half of the total organic waste loads) that is currently polluting international waters (South China Sea, Gulf of Thailand).

· More effective conservation of freshwater and coastal marine aquatic biodiversity as a result of reduced waste water discharges into riverine and other wetland habitats. 

· A reduction of land degradation from excessive nutrient contents in the locations surrounding intensive livestock production units.

· A significant reduction of greenhouse gas emissions (methane, nitrous oxides) and gases of local importance (ammonia) released from livestock waste.

· Reduction of public health hazards and a more equitable distribution of benefits generated from the rapidly growing livestock industry.

5.2 Project Description

27.
The project objectives will be achieved by supporting an integrated and comprehensive approach to managing animal-induced pollution. The main elements of the approach will be 1) the development of functional decision support tools and methodologies for use by the public and private sector, 2) the addressing, through a regional project, of different stages of economic and institutional development, so that replicability throughout the Asia region is facilitated, 3) the test of both prevention and mitigation measures, and 4) the creation of a policy dialogue among stakeholders and enabling policymakers to evaluate the cost-benefits and cost-effectiveness of various policy and technical environmental management options. The proposed GEF project will strengthen institutional capacity and decision-making systems for industrial livestock management at the central and provincial levels in China, Thailand, and Vietnam.

28.
The focus of the proposed project is centered around the implementation of cost-effective livestock waste management in selection watershed sites in Thailand, Vietnam and in one province of China bordering the South China Sea (Guangdong) (Component 1). The demonstration sites are proposed to be located in the watersheds of the lower Pearl River in China, the Chao Pray River in Thailand, and the lower Saigon River (tributary to Mekong Delta) and lower Red River in Vietnam. In parallel, capacity building (Component 2) would support the implementation of these management improvements and ensure its replicability. The reduction in environmental pollution in these areas would be monitored and evaluated (proposed Component 3) and thereby also serve as a basis of its replicability (including through proposed Component 2).  The proposed project would be implemented over a five-year period. Project components would be defined in detail during preparation. The following three main components have been identified at this stage:

Component 1: Implementation of Cost-effective Livestock Waste Management 

(Estimated total cost US$26.2 million including implementation by the private sector adoptions during project implementation, plus estimated investments costs of US$31.7 million by private sector after project completion). 

· Participatory analysis and consultations will determine appropriate solutions in terms of policies and technologies for better nutrient management.  On this basis, policy options will be developed and policy measures established including regulatory (zonation) and incentive tools (levies and subsidies) to use for livestock waste management, and the assessment of manure management technologies for extension agents, farmer associations and planning officers. 

· On a demonstration basis, the project will provide matching grants for demonstration investments in potentially viable manure-using technologies, such as biogas installations, separation of solid and wet manure, manure storage, composting; manure spraying technology, fish/oyster feed, etc. Such demonstrations will initially be done in most seriously affected coastal areas and will subsequently be replicated over the whole territory. The demonstrations will be the basis on which the project will rely to induce improvements in manure management practices.
· Technical assistance to facilitate the adoption of manure management measures will be achieved in partnership with the private sector. With the involvement of livestock producers, the project will develop tools, guidelines and support for strategy selection and implementation. It will rely on the demonstration farms as laboratories for testing and fin-tuning technology packages. 
· The private sector will be responsible for the implementation of the selected options, within a supportive policy framework (incentives) and benefiting from targeted technical assistance and capacity building.
Component 2: Capacity Building 
(Estimated total cost US$4.0 million)

· At the national level, the project will organize workshops and training sessions for Agriculture and Environment Authorities on: 1) the use of alternative regulatory and financial tools to achieve a more environmentally-benign distribution of intensive livestock production; and 2) multi–objective analysis to evaluate investment location decision trade-offs (environmental effectiveness, economic efficiency, administration cost, equity, and social acceptability). To support this, the demonstration farms will be used as case studies and examples. The project will also support awareness creation among livestock and agricultural producers of the short and long term effects of pollution and food safety problems from livestock wastes and the advantages and potential of improved nutrient planning.

· At the district level, 1) training sessions in the use of the GIS planning tools, 2) multi–objective analysis to evaluate investment location decision and 3) monitoring of manure management technologies impacts. 

· At the farm level, training in nutrient accounting and on-farm manure management will be provided. Building on the demonstration farms, methodologies such as participatory capacity building groups will be implemented. 
Component 3: Monitoring of Policies and Environmental and Human Health Impact

(Estimated total cost US$1.5 million)

· Institution-building for monitoring agencies, including monitoring and evaluation training and technical assistance, GIS, office equipment, etc.

· Monitoring/supervision/evaluation of the implementation of environmental policies. Process indicators (e.g. public and private investment, new laws and decrees) will be monitored to follow the “response” to the environmental issue; 

· Monitoring of livestock sector impact on the environment through stress reduction indicators such as nutrient balances, measurements of point source and non-point source pollution emissions, number of farms discharging wastes in the environment; 

· Monitoring of environmental status indicators to evaluate changes in watersheds and seas. These will include measurement of Biological Oxygen Demand (BOD5) and pollution loads during dry and rainy season (with an attempt to distinguish livestock originated pollution from other sources), follow-up of indicator aquatic species, red tides occurrence;

· Monitoring and evaluation of social impacts related to new waste management strategies. This will include livestock producers (dis-aggregated by operation sizes and management types), and the rural economy (labor market, fertilizers costs). 

· Monitoring of impacts on public health, mainly considering pathogen transmission along the food chain. 

6.  GEF OPERATIONAL PROGRAM AND STRATEGIC CONFORMITY

29.
The project is fully consistent with and is submitted under GEF Operational Program #10 (Contaminant-based Operational Program), and specifically with its sub-objective of demonstrating strategies for addressing land-based activities that seriously degrade marine waters. The project is consistent with the GEF’s strategic priority IW-1 for 2004-06 in that it will catalyze financial resource mobilization for implementation of reforms and stress reduction measures through agreed TDAs/SAPs and with IW-3 – in that it is an innovative demonstration of how to remove the barriers to sustainable industrial livestock management. Furthermore, it has a strong capacity-building component, a feature the GEF wants its projects to emphasize more than in the past. Finally, the project is also consistent with and would expand the three participating countries’ and the GEF’s contribution to the Global Programme of Action for the Protection of the Marine Environment from Land-based Activities (GPA). 

30.
In relation to OP10’s specific provisions, the project will: (a) demonstrate how to address land-based pollution (one of OP10s four sub-objectives, paragraph 10.2); (b) position the GEF to play a catalytic role in demonstrating ways to overcome barriers to best practice in limiting contamination of international waters (paragraph 10.5); (c) address a threat that is imminent, of high priority, and on which neighboring countries want to take collaborative action (paragraph 10.5); (d) stress pollution prevention over remediation (paragraph 10.7): (e) have significant private sector involvement (paragraph 10.7); (f) leverage private investment (paragraph 10.9); (g) involve close cooperation with other GEF agencies, as outlined in more detail below (paragraph 10.9); and (h) be replicated regionally and globally (paragraph 10.11).
7.  COUNTRY COMMITMENT

31.
All three proposed project countries have recognized the potential negative effects of industrial livestock production on the environment and have come together in this proposed project to seek a common solution for protecting the environment from the impact of the growing industrialization of livestock production in East Asia. The countries’ key polices and programs to address environmental degradation from livestock production on which this proposed project would build are:

7.1
China

32.
The Government of China is in the process of establishing guidelines for limiting the impact of the intensive livestock production on the environment. The Government intends to use a combination of command and control regulations and other economic instruments to get producers to reduce the amount of pollution coming from livestock. In 1996, the Ministry of Agriculture introduced a regulation requiring that all new large-scale livestock farms establish environmental facilities and manure storage facilities for manure. The Ministry has also presented a draft for national standards (how much) for pollution from livestock production and drafted a detailed regulation (how to do and size of fine) to implement the standards. In 1998, the State Environmental Protection Agency (SEPA) set up an activity to evaluate pollution from livestock production. In 1999, a rural division of SEPA was established with the objective to focus on environmental pollution. A new regulation by the State Environmental Protection Agency (SEPA) on "Pollution Material Emission Standard for Animal and Poultry Industry" became effective on January 1, 2003.

33.
In addition, the independent “Political Consultative Association” has appealed to the provincial government to take action against pollution from agriculture.  In May 2001, the Government established environmental management regulations affecting the livestock industry, and in January 2002 it established pollutant emission standards with regard to the breeding industry. In addition, a Government program on renewable energy promotes the formulation of biogas from livestock waste. In their next ten year plan the Ministry of Agriculture plans to construct around 300 demonstration projects which will be base on the local specific requirement on environment and factors like availability of crop field, farming system, and climate etc.

7.2
Thailand

34.
The Government of Thailand is also in the process of establishing regulations to reduce the negative impact of livestock production on the environment.  Currently there are five types of plans: (a) the National Economic and Social Development Plans; (b) the Enhancement and Conservation of National Environmental Quality Act; (c) the Policy and Plan for National Environmental Quality Preservation and Promotion; (d) the Environmental Quality Management Action Plan: and (e) the Energy Conservation Promotion Act.  In the 9th National Economic and Social Development Plan provisions were added that required the use of zoning for animal production, the registration of animal and other farms, and the education of farmers on livestock waste management. 

35.
Based on the water pollution in Tha Chin River the Pollution Control Department (PCD) listed swine farms in February 2001 as a point source pollution that need to be regulated in February 2001.  PCD defines swine farms into 3 categories: group A, group B and group C.  Group A refers to swine farms with more than 5,000 pigs, group B are swine farms with 500-5,000 pigs and group C are swine farms with 50-500 pigs.  The waste water standard differs by group.  A grace period of 1 year was applied and the above standards will be enforced from February 2002.  As of February 2002 only swine farms group A and group B will be enforced and monitored.  As for small-scale swine farms or farms that belong to group C, these regulations will not be enforced.  For these small-scale swine farms that are limited in terms of investing capital these wastewater standards will be used only as guideline for promotional incentives.

36.
Aside from the PCD control wastewater from swine farms the Department of Livestock Development (DLD) has established farm standard in 1999 for the swine, poultry and cattle farms.  These farm standards are voluntary and hence they are rarely observed by the farm owners except the poultry farmers because their products are exported.  As for swine farms whose products are consumed domestically these farm standards have had no impact on the practices of swine farms.

7.3
Vietnam

37.
In Vietnam the issue of animal waste has received serious attention by senior policy makers.  While few policies at the national level are directed specific to agriculture and the regulations are based on industrial pollutants, there are a number of regulations at the provincial level that are currently being implemented.  For instance, Long An has implemented regulations to relocate large-scale livestock farms and slaughter houses out of the urban areas.  In July 2000 Dong Nai province also developed regulations to protect the environment from livestock production activities. These regulations define the size of the livestock farm (small, medium and large scale farm) and the regulation on treating dead animal, animal waste, introduction for waste water treatment methods.  The Binh Duong province has developed a master plan that identifies specialization areas for livestock production (Tan Uyen and Ben Cat district) and newly established large scale livestock farm are required to have an appropriate waste treatment system.  In the province of Ho Chi Minh City they are in the process of relocation of the state – owned farms. 

7.4
Regional Perspective

38.
These inter-related initiatives in the three countries provide the starting-point for the development and implementation of effective policies and programs for livestock waste management. To this end, each of the three country GEF focal points has endorsed the proposed GEF project as a means to develop and implement these polices and programs and as a national priority for GEF support.

39.
The proposed project uses a regional approach to develop and implement effective environmentally-friendly solutions to increasing livestock production under different social, political, institutional, economic, agronomic, geographic, and climatic conditions. Such an approach is crucial for the replicability of the project. They cover a wide variety of political and institutional frameworks, and will therefore provide important lessons on which regulatory and financial instrument works under any specific policy and institutional framework Thus, while the environmental problems from growing industrial livestock production are considerable in most countries in the region, the conditions under which these problems have to be solved vary greatly. The proposed project will demonstrate that politically, socially, and economically workable solutions to protect the environment exist under tremendously different situations.

40.
The project builds on, and will further promote cross-regional experience and synergies that leads to improved approaches to livestock waste management. At the same time, limiting the number of countries directly involved in the proposed project will ensure that it can be managed, designed and implemented in a time- and cost-efficient manner. 

41.
The three selected countries, China, Vietnam, and Thailand were chosen because of their overwhelming importance for the current and expected future environmental problem from industrial livestock production, and because they provide the best representations of the tremendously varying conditions throughout the region. These three countries are characterized by a great population density along the coast, rapid growth of the economy and consumption, and account for about half and more than a third of the world’s pig and poultry stock respectively. In addition, these countries have extremely strong growth rates in livestock production. For instance, the annual average growth rate of meat production over the period 1990 to 2001 was 7.0 percent in China, Thailand, and Vietnam compared to only 1.2 percent for the rest of the world. All three countries have insufficient institutional and technical capacity to deal effectively with the problem of livestock-based pollution, taking into account both, local and regional/global effects. Moreover, China, Vietnam, and Thailand are the most important countries for the ecosystems of the South China Sea in terms of their current and, even more, future environmental impact on these waters.

42.
As will be shown in Section 6.1, LEAD will not only be involved in the proposed project, but will continue to work in several other countries throughout the region. This institutional link will ensure that project experiences and benefits are effectively transferred to Cambodia, Laos, and the Philippines.

8.  SUSTAINABILITY AND REPLICABILITY

8.1. Sustainability

43.
The proposed project is inherently sustainable because it will help the participating countries identify and implement livestock production management policies, plans and management systems that are more environmentally sustainable than those that are currently followed in their countries. The project’s strong integral monitoring and evaluation program will ensure that its environmental and social benefits are accurately measured, valued and disseminated, which will further promote its sustainability. 

44.
To a limited extent, the proposed project would rely on improved technologies that are financially as well as environmentally beneficial. For these technologies, such as improved feed efficiency or improved fertilization techniques, sustainability is ensured through the economic incentives for private investors. The proposed project will ensure that any works or equipments procured under the project will have sufficiently low operation and maintenance costs to be fully financially sustainable or at most affecting only to a very limited extent the profitability of these enterprises to ensure that they will be used by the private entrepreneurs of the livestock sector.

45.
To a large extent, the proposed project would rely on the promotion and enforcement of government regulations. While there are risks of insufficient enforcement of regulations, which affect profitable economic activities, the proposed project would attempt to mitigate these risks through several means. First, sustainable solutions to internalize environmental costs of livestock activities would be sought through stakeholder involvement in the political decision-making progress. Second, a raising of public awareness through the project would ensure that the local population would continue to seek enforcement of environmentally-friendly solutions. Third, capacity building, including of public institutions, and monitoring of policies and environmental impact would lead to a sustainable improvement of the country’s ability to enforce the Government’s regulation. Moreover, the proposed project will ensure that that the system of levies and matching grants will be budget neutral, and that the work following the completion of the project’s implementation will become an integral part of day-to-day activities, and that only very limited financial and human resources are required from the Government to sustain the program.

8.2. Replicability 

46.
The project is carefully designed to have a major replication impact far beyond its immediate impact area and thus be a very cost-effective investment for the GEF. Within Thailand, China, and Vietnam, its impact on the policy framework, the development of tools and methodologies for addressing the environmental problems of livestock production, and its capacity building in key national institutions will ensure that its activities are replicated throughout these countries. The proposed project will provide financial support for national-level workshops and training sessions to strengthen the national environmental strategy based on experience in the demonstrations sites as well internationally, and for dissemination of the knowledge gained throughout the country.

47.
On a regional level, the lessons learnt, as well as approaches and tools developed under the proposed project will be widely disseminated and implemented throughout much of East Asia. This process will be achieved through the existing LEAD country assistance mechanism in the region. This institutional mechanism will work in parallel with the proposed GEF project, working include relevant institutions in the Philippines, Laos, and Cambodia to replicate the project’s activities and experience. Lessons learnt from the GEF funded project will feed directly into these activities, and the Philippines, Laos, and Cambodia will be helped to replicate the approaches in their countries. LEAD already has collaborative relations with concerned institutions in these countries to facilitate this process and their GEF focal points have confirmed in writing that this assistance is a priority for their governments.

48.
The proposed project will also provide valuable experiences beyond the region and the involvement of GEF, FAO/LEAD, the World Bank, as well as the close cooperation with other international projects and agencies will ensure that a successful project approach can be replicated in other regions of the world that face environmental problems from increasing and industrial livestock production. The proposed project will ensure that all aspects of its design and implementation are well documented and easily publicly available.

9.  STAKEHOLDER INVOLVEMENT

49.
All the major national government and scientific institutions that are concerned with industrial livestock production policy, planning and management in the three countries will be involved in the project, and many have already been involved in its initial preparation.  A tentative list of these participating institutions is given in section 10.2 below. Managers of local livestock and agricultural businesses and local government leaders will be involved in preparing and implementing the project’s area-specific environmental impact assessment, options analysis and waste management initiatives.  Local environmental NGOs and community organizations will be briefed on the project concept and on proposed activities in their area and will be involved in designing and implementing local project activities, as appropriate. 

50.
Relevant regional organizations (particularly those identified in section 10.1 below) will be informed about the project, invited to advise on its design and briefed on its progress and impacts.  The characteristics of the local farming communities that will be involved are as follows:

· Thailand. In the project area (Region 2) the farming system is characterized as having a peri-urban distribution with much of the poultry and swine production done under contract farming.  There are some exceptions with small traditional farms continuing to operate in many areas close to Bangkok.  Between 1980 and 1999 the livestock value added grew at a slightly lower rate (3.5% p.a.) than agricultural GDP (4%).  During this time the farm sizes have grown for all commodities. 

· Vietnam. Of the country’s 38 million-strong labor force approximately 67% are involved in some form of agriculture.  In the main project area around Ho Chi Minh City, the majority of the population is non-agricultural; the farms are basically middle to small-scale farms with a few large public farms.  Much of the livestock production is in and around the peri-urban area.

· China. About 50% of China’s 716 million-strong labor force is involved in some form of agriculture. In the main project area of Guangdong Province, there are many very large-scale livestock farms with a high concentration of animals.
10. COORDINATION

10.1
Coordination With Other Implementing And Executing Agencies

51.
The proposed project is a joint World Bank, FAO and LEAD initiative. During its preparation, appropriate coordination mechanisms will be developed with other organizations involved in GEF-supported eco-systems management in the area. This co-ordination would be particularly intensive with the following organizations:

(a) With the Global Programme of Action for the Protection of the Marine Environment from Land-Based Activities (GPA). GPA is a source of conceptual and practical guidance for devising and implementing sustained action to prevent, reduce, control and/or eliminate marine degradation from land-based activities. This proposed GEF project would present a response to the GPA and make full use of conceptual and practical guidance as well as its capacity to coordinate between the proposed project and other activities, in particular through its information and data clearing house as a means to gain and contribute experience and expertise, including facilitation of effective scientific, technical and financial cooperation, as well as capacity-building.

(b) The Secretariat for the Action Plan for Seas of East Asia (EAS/RCU), which is the main executive agency for the GEF project “Reversing Degradation Trends in the South China Sea and Gulf of Thailand”, implemented by UNEP.  This proposed GEF project would complement the UNEP-sponsored proposal by addressing one of the main sources of pollution (i.e. more than half the organic discharge) causing the degradation of the marine resources of the East and South Asian Seas. In addition, considerable synergies are expected from coordinated monitoring and evaluations.

(c) With the International Maritime Organization (IMO), the Executive Agency for the UNDP implemented project “Building Partnerships for the Environmental Protection and Management of the East Asian Seas.”  This proposed GEF project would support IMO in the countries covered under both projects by providing livestock management decision tools and training modules that will enhance IMO efforts to help decision makers identify policies and investments to reduce pollution of the region’s coastal and marine environments. 

(d) With the Mekong River Basin Authority, the Executive Agency for the World Bank implemented GEF “Mekong River Basin Water Utilization Project”. This proposed GEF project would complement the Authority’s work on the establishment of guidelines for water quality management by the countries of the Basin and the protection of sensitive ecological systems, including wetlands, by providing detailed guidelines for the management of pollution caused by intensive livestock production. In the same area, coordination mechanisms would be established with the UNDP-implemented GEF Mekong River Basin Wetland Biodiversity project executed by IUCN.

(e) With the proposed Guangdong Pearl River Delta Urban Environment Project (GPRDUEP) financed by the World Bank and proposed to be supported by GEF. The close partnership is expected to lead to significant synergies: The proposed project focusing on livestock waste would complement the more comprehensive GPRDUEP by providing knowledge and expertise in one specific but very important area pollution, the reduction of which is an important objective of GPRDUEP. At the same time, GPRDUEP would provide the proposed project with the institutional set-up that ensures coordination of the issues concerning livestock waste within a comprehensive pollutions reduction strategy as well as ensure access to high-level policy makers and effective implementation. Similar partnerships at the provincial/national level might be identified during preparation in Vietnam and Thailand. 

(f) With several specific GEF and other donor sponsored activities, such as UNDP- implemented Wetland Biodiversity Conservation and Sustainable Use in China, and the Global People, Land Management, and Environmental Change Project, sponsored by UNEP. The role of this proposed GEF project would be to provide the agencies concerned with land and water pollution with specific guidelines on the mitigation of the environmental effects of intensive livestock production. 
10.2 
Coordination with National Support 

	China

Lead Institution:

State Environmental Protection Agency

Collaborating Institutions:

Ministry of Agriculture

Center for Research and Economic Development

Institute of Soil Science

Nanjing University

Provincial and local authorities and institutions


	Vietnam

Lead Institution

Ministry of Agriculture and Rural Development 

Collaborating Institutions

Ministry of Science, Technology and Environment

Ministry of Health

National Institute of Animal Husbandry

Provincial People’s Committees

Provincial and District Department of Agriculture and Rural Development staff

Producers and processors – groups and associations

University of Agriculture and Forestry



	Thailand

Lead Institution

Livestock Environmental Control Section, Department of Livestock Development, 

Ministry of Agriculture and Co-operatives

Collaborating Institutions:

Thailand Development Research Institute

Kasetsart University

Provincial authorities

Producers associations
	


11. DESCRIPTION OF PROPOSED PDF B ACTIVITIES

52. Substantial groundwork for the preparation of the proposed GEF project has already been done with the assistance of LEAD in all three countries. The PDF-B will allow China, Thailand, and Vietnam to complete project preparation through a participatory approach. The preparation process was discussed at two recent regional livestock management meeting in Bangkok, financed by LEAD, with representatives from each country. The technical preparation work would be carried out by teams of national consultants, under the guidance of international specialists from FAO/LEAD. It would include the organization of workshops, including one international workshop. The following activities would be carried out during preparation in order to identify the detailed project activities and assess their environmental impact and their technological, institutional, social, and economic/financial feasibility and estimate their cost:

Activity 1. Baseline Analysis

53. This activity would involve collecting comprehensive baseline information and developing and adaptive diagnostic and predictive tools on the distribution of livestock activities to assess nutrient management and environmental impacts as well as social impact assessment in the project countries.  This includes:

· An inventory of livestock production and processing units, their scale; forms of vertical and horizontal integration; marketing infrastructures and cost of production;

· An analysis of the livestock sector geography including feed sources, livestock production units, processing industry and transport infrastructures;

· An analysis of the policy and other determinants shaping the dynamics of the livestock sector;

· An inventory and assessment of current legislation and regulation relating to a) intensive livestock production and the environment, b) intensive crop production and the utilization of chemical fertilizers;

· An inventory of the effectiveness of current manure and wastewater handling systems for intensive animal production (controlling release of nutrients to the environment and reducing the release of microbial food pathogens), differentiated by commodity and species, scale and location;
· An analysis of the present environmental impacts situation in the project regions and on the global environment, including biochemical composition and content of pathogens in the manure and wastewater, gaseous emissions, and threats to habitats through several diffusion processes;

· Description and analysis of case study producer farms/enterprises for the economic assessment of current waste management practices and options;

· Identification of responsibility/property rights associated with waste management (particularly in cases where there are contract framers producing for a larger integrated operation).

On the basis of the baseline information, appropriate watersheds can be identified where demonstrations will be implemented. The selection of the watersheds will rely on criteria such as: (i) Livestock production (e.g. animal densities, farming systems, estimated future trends);

(ii) Environmental sensibility (e.g. water system, connectivity to South China Sea, on land and costal bio-diversity); (iii) Policy and regulatory framework; (iv) Human population density, and economic and infrastructure development; (v) Physical environment (e.g. topography, climate).

Activity 2. Stakeholder Analysis 

54. This activity will identify the project's key stakeholders, assess their interests, and the ways in which these interests affect project riskiness and viability. It will assist the identification of relations between stakeholders and the assessment of the appropriate type of participation by different stakeholders, at successive stages of the project cycle. The analysis will include:

· Identification of key stakeholders. The purpose of this first step is to narrow the field of stakeholders from all those who potentially affect or are affected by the proposed project or program into the key stakeholders whose involvement will be sought;

· Determination of stakeholder interests. Some stakeholder interests are more obvious than others. Therefore, this second step will put emphasis on the identification of hidden and multiple interests, or interests that are in contradiction with each others;

· Determination of stakeholder power and influence. Power and influence refer to the effect stakeholders can have on the project implementation and on the design and enforcement of policies. Focus will be on stakeholders' individual relationship to the project as well as on their interrelationships;

· Selecting representation. Representatives of each group will be selected, possibly by the stakeholder group itself.  The representative should be capable of active dialogue, contributing the views of the membership and sharing the information back with the membership of the group;

·  Formulation of stakeholder participation strategies. The plan for stakeholder participation will take into account interests, influence and power, as well as level and timing of participatory activities. 

Activity 3. Spatial Analysis 

54.
Focusing on the selected watersheds, the geography of actual production will be analyzed and the spatial and structural patterns of livestock sector growth will be predicted. Areas best suited for further growth will be identified from a societal point of view (e.g. environment, poverty alleviation, and public health) and from the private sector’s point of view (e.g. transport cost minimization, sanitary requirements). The land will be categorized according to its suitability for livestock production. The spatial analysis would include:

· Analysis and display of baseline data, to produce the basic knowledge on actual livestock and crops activities;

· Calculation and representation of the nutrient balances, i.e. the balance between nutrients available from livestock activities (e.g. manure, wastewater) and nutrient demand from crops. This would provide an indicator of animal production pressure on the environment;

· Analysis and mapping of the sensibility/resilience of the environment and its present state;

· Analysis and mapping of economic data and development policies to identify zones of priority for development;

· Categorizing the territory into homogeneous areas, according to the livestock activity growth.

Activity 4. Ex-ante Economic / Financial Analysis and Incremental Costs Analysis

55.
This activity will include a cost-benefit and cost-effectiveness analysis of different types of manure management strategies in practice and options for utilizing the nutrients from the manure. Different operation sizes will be considered because it is anticipated that the financial well being, as well as the ultimate determination of economic achievable will be determined by size of operation.  From the information obtained in the baseline, a series of analysis will be conducted, including:

· A financial profile for different size operations which includes the labor and operating cost of facilities;

· While manure management requirements increase operating costs, farmers may also benefit to some extend from the more efficient use of the manure nutrients so the potential value of these nutrients will also be calculated in the analysis thus a cost-benefit analysis will be conducted of all manure management technologies and management practices

· As distance may affect the feasibility of one option over another a logistics model of the transportation cost will be developed to evaluate the benefits and costs of each option and whether there is an upper limit in terms of distance that makes one alternative more viable than and other;

· It is recognized that any management measure may cause socio-economic impacts resulting from changes in production costs, changes in aggregate production, and modest increases in commodity prices; To see the impact of regulations on the economy, the estimation of changes in commodity prices will be assessed as a simple price effects model using available elasticity to determine the potential price impacts of a regulation;

· From the information obtained in the environmental impact component a cost-effectiveness analysis of all manure management technologies and management practices based on scale of operations will be conducted.

The incremental cost analysis of the project will allow quantifying the benefits the GEF project would have on the global environment. The following steps will be implemented: 

· Analysis of the broad development goals in the sector of intervention;

· Definition of a baseline;

· Definition of the GEF alternative;

· Definition of the system boundaries;

· Estimation of incremental costs and the project’s benefits for the global environment.

Activity 5. Institutional Analysis and Development of Policy Options 

56.
The institutional set-up, including organization and regulations, for the management of livestock waste in the respective countries and project areas will be analyzed to establish a baseline for, and assess the institutional feasibility of any policy decision supported by the project. This activity will also identify the most suitable arrangements for the implementation of the project at the local, national and regional level. In addition, policy options for promoting AWI at provincial and national level will be identified and an ex-ante impact of these options analyzed and discussed with stakeholders. Such option might include:

· Zoning laws, and designation of areas with distinct livestock policies, and land-livestock balances;

· Regulations (e.g. mandatory waste management plans, licenses for the establishment of new farms, manure quotas, contractual arrangements between crop and livestock producers, regulations governing the disposal of dead animal and removal of processing sludge);

· Incentives (e.g. subsidies and preferential credits, levies, cost of mineral fertilizers, taxation of emissions, labeling and certification, tradable manure quotas);

· Infrastructure development (e.g. transport facilities, cold-chain, slaughterhouses);

· Shaping of organizational mandates, distribution of responsibility, and cross-agency coordination for policy enforcement.

Activity 6. Analysis and Identification of Technological/ Manure Management Options

57.
The project will conduct an analysis of alternative technologies and management options that exist within and outside this region to determine which ones are most appropriate given the scale of production and factor scarcity in the various countries/regions
· A financial analysis and an environmental effectiveness analysis of the waste management potential strategies in different size operation; the types of manure management strategies that the project is likely to focus on will concern collection (e.g. flushing, manual collection), storage (e.g. earth lagoon, lined lagoon, piling), processing (e.g. drying, composting, aerobic treatment), transportation and end-use options (e.g. fertilizer, fish production). The exact management measures to be evaluated will be decided after the baseline of existing practices and evaluation of alternatives that are not currently be use in the area, but are suitable;

· Study of alternative production systems that use little or no water, apart of the drinking needs of the animals, and feeding systems that reduce nutrient excretion;

· Analysis of market opportunities for various value-added manure products. This would include the identification of infrastructure and institutions needed to promote the self-sustaining utilization of such value-added products.  Each of these value-added manure based products will be assessed as to their ability and effectiveness of minimizing the transfer of microbial pathogens to whatever value-added market option chosen. 

Activity 7. Design of a Monitoring and Evaluation Plan

58.
A specific monitoring and evaluation plan will be prepared. In addition to the designation of agencies in charge and the definition of reporting modalities, the monitoring and evaluation plan will detail how the following project outcomes will be monitored:

· The environmental changes in watersheds and seas. Specific tools and methodologies will be identified or developed to:

· monitor the relative contribution of livestock production to pollution loads, with respect to other sources such as crop production, urban wastes, industry, 

· get reliable measures of pollution loads originated both from point source and non point sources in sub-tropical climates,

· assess and predict environmental impact from various nutrient management strategies, 

· model the potential pathways by which pathogens can be transferred from manure to other components along the food chain;

· The formulation and implementation of environmental policies at national and provincial level, trough indicators such as political statements, resource allocation or new laws and regulations;

· The actual level of enforcement of policies, i.e. the adoption rate of improved manure management strategies by the private sector;

· The human health impact: transfers of chemicals (heavy metals, drug residues) and microbial pathogens along the food chain;

· The social impacts of the policies through the different stakeholders groups and size of operations.

Expected Outputs.

60.
Outputs of the PDF-B grant will include:

· A full size project brief providing: 

· baseline information, 

· identified and characterized critical watersheds,

· stakeholder analysis and involvement plan, 

· spatial analysis focusing on targeted watersheds,

· ex-ante financial economic analysis of typical production units, current manure management cost effectiveness, and transport costs, 

· institutional analysis and ex-ante analysis of policy options for the promotion of AWI

· identification and assessment of alternative manure management options,

· monitoring and evaluation plan;

· Networks of sensitized partners in the countries;

· Notes on the project and on current local programs and policies, designed to facilitate informed decision-making in the country.

12. PREPARATION BUDGET AND ACTIVITIES TO BE FINANCED 

	
	 PDF–B


	Government

contribution
	Others
	Remarks

	International Consultants 
	200,000
	
	120,000
	FAO – LEAD

	International Expertise
	
	
	50,000
	FAO – LEAD

	International Workshop
	60,000
	
	12,000
	

	Local Preparation, China
	150,000
	79,000
	154,000
	FAO – LEAD

	Local Preparation, Thailand
	125,000
	62,000
	130,000
	FAO – LEAD

	Local Preparation, Vietnam
	125,000
	55,000
	86,000
	FAO – LEAD

	Sundries
	40,000
	
	174,000
	FAO – LEAD

	Total
	700,000
	196,000
	726,000
	


13. TIMETABLE for PDF-B 

	
	2003
	2004

	
	J
	A
	S
	O
	N
	D
	J
	F
	M
	A
	M
	J
	J

	A1: Baseline Analysis
	X
	X
	x
	X
	X
	X
	X
	X
	
	
	
	
	

	A2: Stakeholder Analysis
	
	
	x
	X
	X
	X
	X
	X
	
	
	
	
	

	A3: Spatial Analysis 
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	
	

	A4: Ex-ante Economic and financial Analysis
	
	
	
	
	
	
	
	X
	X
	X
	X
	
	

	A5: Institutional analysis
	
	
	
	
	
	
	
	
	X
	X
	X
	X
	X

	A6: Identification and assessment of Wastes management options 
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	A7: Design of monitoring and Evaluation plan
	
	
	
	
	
	
	
	
	
	X
	X
	X
	X

	A8: Institutional arrangements
	
	
	
	
	
	
	
	
	
	
	X
	X
	X


ANNEX 1: Details of private sector co-funding and leveraged investment estimation.

Table 1. Estimated Pig stocks over the project duration and ten years after the project initiation.

	
	Annual growth rate 1990 to 2000
	Estimated stock (millions)

	
	
	2004
	2009
	2014

	Thailand
	4.0 %
	8.27
	10.07
	12.26

	Vietnam
	4.9 %
	23.96
	30.46
	38.74

	Guangdong (China)
	4.6 %
	23.19
	28.99
	36.24


Table 2. Estimated pig stocks in industrial production systems over the project duration and ten years after the project initiation. Assumption is that 80% of future pig stock growth will take place in industrial systems.

	
	Estimated share of pig stock in industrial systems 
	Estimated stock in industrial systems (millions)

	
	2004
	2004
	2009
	2014

	Thailand
	50.0%
	4.14
	5.58
	7.33

	Vietnam
	25.0%
	5.99
	11.19
	17.81

	Guangdong (China)
	25.0%
	5.80
	10.44
	16.23


Table 3. Estimated incremental investment in pilot watersheds, based on cumulative rate of adoption over the project duration and ten years after the project initiation. 

	
	Estimated cost of compliance

($ per stock)
	Estimated share of pig industrial stock included in pilot watersheds
	Estimated adoption rate
	Estimated baseline investment 2004

(US$ millions)
	Estimated incremental investment

(US$ millions)

	
	
	
	2004
	2009
	2014
	
	2009
	2014

	Thailand
	3.7
	50.0%
	10.0%
	60.0%
	80.0%
	0.8
	5.4
	5.4

	Vietnam
	3.0
	50.0%
	5.0%
	40.0%
	80.0%
	0.9
	5.8
	15.6

	Guangdong (China)
	3.0
	50.0%
	5.0%
	40.0%
	80.0%
	0.9
	5.4
	14.1

	Total
	
	
	
	
	
	2.5
	16.6
	35.1


Table 4. Estimated incremental investment in areas other than pilot watersheds, based on cumulative rate of adoption over the project duration and ten years after the project initiation.

	
	Estimated cost of compliance

($ per stock)
	Estimated share of pig industrial stock included areas other than pilot watersheds
	Estimated adoption rate
	Estimated baseline investment 2004

(US$ millions)
	Estimated incremental investment

(US$ millions)

	
	
	
	2004
	2009
	2014
	
	2009
	2014

	Thailand
	3.7
	50.0%
	10.0%
	30.0%
	40.0%
	0.8
	1.8
	5.0

	Vietnam
	3.0
	50.0%
	5.0%
	20.0%
	40.0%
	0.9
	2.5
	5.6

	Guangdong (China)
	3.0
	50.0%
	5.0%
	20.0%
	40.0%
	0.9
	2.3
	5.0

	Total
	
	
	
	
	
	2.5
	6.5
	15.6


Table5. Estimated contributions to investment costs

	
	Project duration

2004 to 2009
	Five years following project end

2009 to 2014

	GEF
	2.0
	

	Other Sources
	21.2 a
	50.6 b

	· Private sector 
	18.2
	50.6

	· Governments
	3.0
	


a : Co-funding

b : Leveraged investment

� 	The global share of the stock of pigs and chicken in East Asia (including China and excluding Japan) has risen from 48 percent and 29 percent, respectively, in 1990, to 57 percent and 36 percent, respectively, in 2001.


� 	The Livestock, Environment and Development (LEAD) Initiative is an inter-institutional project with the secretariat in FAO. The work of the Initiative targets at the protection and enhancement of natural resources as affected by livestock production while alleviating poverty. 


� 	See, for example, Georgia – Agricultural Research, Extension, and Training, Hungary – Nutrient Reduction Project under the regional Strategic Partnership for Nutrient Reduction in the Danube River Basin and the Black Sea, Moldova – Agricultural Pollution Control Project, Poland – Rural Environmental Protection Project, and Turkey – Agricultural Pollution Control Project.


� 	LEAD has already provided substantial technical assistance to China, Thailand, and Vietnam. It was also approached by Cambodia, Laos, and the Philippines for assistance and is committed to provide technical and policy assistance to all six countries for the coming years.


� 	These estimates were made as follows: first, the pig stock were estimated at project onset (2004), end (2009) and five years after the project end (2014), on the basis of current stocks, and estimating that future growth will continue at the same pace of average yearly growth rates over the period 1990 to 2000 (Annex 1, Table 1). Second, the pig stock inventory in industrial system was estimated on the basis of its current share, and on the conservative assumption that 80% of the stock growth will occur in industrial systems (Annex 1, Table 2).  Third, incremental investment costs where estimated by assuming a baseline adoption level and cumulative adoption rates for 2009 and 2014. Higher adoption rates were estimated in watersheds where the project will conduct pilot activities and demonstrations (Annex 1, Table 3 and 4). Finally, it was assumed that one third of the GEF contribution and Governments’ co-funding would be allocated to incentives, therefore contributing to the incremental investment costs (Annex 1, Table 5). It is suggested that these assumptions are rather conservative as: 1) only pig production was included (arguably the largest source of livestock-based pollution but dairy and poultry also contribute), 2) only investment costs are considered but no operating costs and, 3) investment costs per stock and growth rate of industrial production figures are lower end estimates.
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