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alcohol, 0.6%

cereals, 20.3%

sugar, 6.1%

oil, 15.1%

oilcrops, 13.2%vegetables, 1.7%

fruits, 2.4%

meat, 12.9%

animal products, 
13.4%

fish and sea food, 
14.3%

Source: Zimmer & Renault, 2004
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� The larger interface with ecosystems: the livestock is a way to harness 
“natural” ecosystems value.

� Variety of water related positive and negative impacts:
� potential deterioration of riparian ecosystems;

� positive or negative effect of soil trampling on water infiltration;

� pollution of water points by animal faeces or dead animal bodies.

� in the drylands:
� competition for water resource (cropping, wildlife).

� sub-humid climates:
� pasture management effects on the water resource (quantity and quality);
� deforestation for pasture establishment.



� Insolated from the ecosystem in order to control 
production parameters.

� Nevertheless, intensive systems exchange water, 
nutrient and gaseous fluxes with the ecosystem:

� risks of water pollution associated with manure 
management;

� risks at feed production level (can take place remotely).
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� Tends to reproduce ecosystem cycles on the farm
� Potentially balanced but:

� risks of water pollution associated with manure 
management;

� risks at feed production level;
� pasture management effects on the water resource 

(quantity and quality).
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� Currently, there are a number of externalities 
associated with livestock production;

� Water as an imperfect public good (declared 
“nonexcludable” but more and more “rival”).

� Need for environmental policies to bridge the 
gap between private and social interests.
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Project Goal: To protect and enhance natural resources as affected by 
livestock production and processing in a context of poverty alleviation 
and human health preservation.

Project Title: Decision-Support on Livestock-Environment Issues.

� Supported by donors and development institutions: Denmark, 
Switzerland, France, EU, UK, USAID, ILRI, GTZ, WB, FAO, CIRAD, 
CATIE and others;

� Implemented by FAO;
� 9 projects addressing water related issues (China, Thailand, Vietnam, 

Philippines, India, Nile r.b., Colombia, Nicaragua, Costa Rica).

www.lead.virtualcentre.org
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� Pressure from livestock on water.
� Case I: Reduce water pollution through 

reducing water use.
� Case II: Reduce water pollution through 

waste management.
� General conclusions.
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� Increasing demand for livestock production due to: 
population growth, income growth and urbanization;

� Increased concentration of livestock production: in 
term of scale of farms and of geographical areas;

� Pressure of livestock (mainly swine) on water:
� More water use for stall flushing;
� Waste discharge polluting ground and surface water.
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Source: SSB China, 2004
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The Livestock Environment and Development Initiative
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Case study areas

Guangdong Province

Wannian County –
Jiangxi Province
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� Technical Cooperation Programe (TCP)  project of 
FAO;

� 358,000 US$; 
� Collaborators:

� Wageningen University (Netherlands);
� Research centre for rural Economy (China);
� Jiangxi academy of Agricultural sciences (China);
� Kasertsat University (Thailand).
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� Purpose: Reduce the amount of flushing water and 
thus the liquid waste in large pig farms.

� Technical arrangement: manual separation of solid 
waste from liquid waster in the animal houses.

� Incentive to pig farms: market price for solid waste 
through establishment of a organic compound 
fertilizer plant.

� Market for organic fertilizer: effective pricing based 
on market survey results.
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� Dual effects in water saving and reducing 
water pollution
� Normal flushing:  10-20 tons water per day for a 

farm with 1000 heads pigs.
� Separating solid and liquid manure in animal 

house reduces water use amount by half, and 
reducing pollutant density by 50-80%.

� High valued organic compound fertilizer for 
vegetable and fruits growers and better vegetable 
and fruits quality.
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� 12 of the 20 surveyed large pig farms are 
located within 1 km to residential areas, 
with a size ranging from 40-400 households.

� All surveyed farms discharge livestock 
waste directly into the environment without 
proper treatment.  
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� Most of the large farm managers know the 
existence of the regulations and waste 
disposal standards.

� None of small farm managers knows the 
regulations and the standards.

� In both cases, no special treatments 
measures have been taken to meet the 
discharge standards.
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� Over 90% of the 176 interviewed crop 
farmers have the intention to purchase 
compound organic fertilizer with reasonable 
price.

� Major reasons for using organic fertilizer:
� Maintain land fertility;
� Better meet crop growth need;
� Achieve high product quality;
� Lower production cost .
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� A pilot fertilizer plant, 
using solid pig manure 
to produce compound 
organic fertilizer, is 
under construction.

� Issue of liquid waste 
requires specific policy 
and technical measures.

� Awareness enhancing through project activities including 
dialogues and training with various stakeholders.

� GIS maps developed to support the local government to 
decide the suitable location of pig farms.
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� Global Environmental Facility (GEF) funded 
preparation phase (US$700,000); 

� Full project currently submitted to the GEF (US$ 24 
million total project; US$ 7 million expected from 
GEF);

� Regional project focusing on the South China Sea:
� China (Guangdong province);
� Thailand;
� Vietnam;
� Regional component.
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� Higher concentration compared with the 
national average. Hog produced in farms with 
an annual turnover of more than 100 heads 
accounts for:
� 18% in China;
� 50% in Guangdong.
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� Small units (<50 heads):
� Biogas;
� Recycling on own crops or fishpond;
� No treatment.

� Large units (>50 heads):
� Recycling on fish ponds;
� Recycling on crops especially orchards;
� Discharge into deposit lagoons;  
� Directly into ditches. 
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Source: Guangdong EPB, 2004
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� Pollution from livestock operation is listed as 
the second or third most important 
contribution to water pollution in pilot areas 
(after industrial and human living).

� 2003 Environment Quality Report of 
Guangdong: River water quality deterioration 
mainly caused by organic pollution due to 
untreated waste discharge of urban living, 
agriculture and livestock.
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� Policy improvement:
� Improvement of existing policies through research and 

testing in pilot areas.

� Policy enforcement:
� GIS tools;
� Monitoring;
� Awareness raising;
� Capacity building.

� Introduction and testing of several technical options 
in reducing water pollution from large pig farms.

� Training and extension.
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� Location policy: 
� criteria for zoning/spatial planning (separating 

distance), relocating/close-down.

� Farm policy: 
� scale/density control, contractual arrangement 

with crop farms, licensing for new farms.

� Waste management: 
� discharge standards, Code of Practice (COP).

� Incentives: 
� taxes and fees, subsidies.



8  �  � � ��! � � ! �%� �� � �



Manure management practices
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� A conducive policy framework is very 
important, with national policy focusing on the 
general guidelines and local policy more on 
the operational details.

� Location control is of fundamental importance 
because relocating/closing-down is very 
costly, both economically and socially. 
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� Enforcement of sound policy depend on all 
stakeholders, particularly the local government 
(county and township) , pig farmers as well as the 
rural community.

� Awareness raising and capacity building are 
important.

� Certain incentive policy are necessary, in term of 
imposing fees on non-compliance or/and in term of 
introducing and demonstrating better 
production/waste treatment technologies. 



� �� � � � � � 	 
� � � �
 � � � � � � 
� � � 
� � � � �� � � � � � 
� � �� �� � �� �
� � � � �� � � � � �	 
 � � �� � 
 
 	 � � � 	 �


