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Abstract 

The local organic food market in China is growing and socalled leisure agriculture has been widely accepted and advocated in urban areas as a positive means of relaxation. This paper presents an analysis of a local organic food chain based on leisure agriculture and seeks to explain development of organic food in Urban China using the theoretical frame of the Circular Economy. The study uses a local organic food chain involving Xiedao as a case. In conclusion, the paper provides an estimate of the energy use efficiency of the chain.
Introduction

China has reached an export value of 0.35 billion USD annually exporting organic agricultural products and has become the 3rd largest country of organic production in the world (Zhang, 2007). However, globalisation and trade liberalisation cause food to be transported over ever longer distances between producers and consumers exacerbating environmental pollution and increasing resource use (Friends of the Earth, 2002). 

Circular economy (CE) may interlink manufacturing and service businesses seeking to enhance economy-environment performance through collaboration in management environmental and resource issues. The thrust of the CE concept is the exchange of materials where one facility’s waste, energy, water, materials, and information into another facility’s input (NDRC, 2006). When the triple-R (i.e. reduce, reuse and recycle) principle of circular economy is applied to the field of agricultural sustainable development, it consists basically with the philosophy of organic farming. China has focused her endeavours on circular economy, integrating cleaner production and industrial ecology in a broader system to support resource optimization (Wang, 2006). This paper analysis the material and energy recycling in one case of local organic food chain, which is the Xiedao Ecological Holiday Village (abbreviated as “Xiedao”). Meanwhile, an estimate of energy use efficiency of the chain is provided.
Materials and methods 

First author conducted an empirical study of local organic food production in the Xiedao, Beijing, China. The data collected focused on the organic food chain, and material and energy recycle of the case. Data were collected by the following methods:

1) Administration of questionnaire, including section for background data on the case. 

2) Two interviewee groups were visited with different objectives: one group includes the manager of organic production, farmers, and visitors in Xiedao, with regards of local organic food chain based on leisure agriculture; another group is composed of directors in charge of different sectors in organic food chain, focusing on circulation of energy, matter and resources.
3)  Direct observation: the first author visited the case spot---Xiedao .

Results and Discussion

Local organic food chain based on leisure agriculture
The total land area of Xiedao is about 200 hectare, of which 90% is in use for organic production, including planting and farming, the rest 10% is used for tourism. However, 70% of the income of Xiedao is coming from non-farming related activities, covering restaurant, sightseeing, entertainment based on organic products. Respondents believed agricultural pattern in Xiedao is the emergence and growth of leisure agriculture and food production activity, which brings together production and consumption activities, increase the added-value of agricultural products and reduce ecological footprints. It not only meets consumer demands for fresh, safe, and locally produced food but create job, encourage entrepreneurship, strengthen community identity and break the conventional agricultural food marketing system, which means that food is produced in the farm, but marketed and consumed in urban area. During the whole year of 2004, the total number of visitors reached about 1 million.
In addition to strengthening the local economy and reducing environmental pressure, Xiedao is also a community-building initiative. Local organic food chains are built up between farmers and consumers, and consumers gain a sense of connection to the land and agricultural products through picking and consuming organic products. The Xiedao organic market stall is decorated with leaflets and posters advertising a range of organic foods.

Circulation in Xiedao organic food chain
Material circulation in Xiedao is mainly composed of three flows (see Fig.1), covering flow of organic products and appendant, flow of processed water, and flow of biogas and biogas residue.
The organic agricultural system in Xiedao involves planting, animal husbandry, and aquaculture. Organic products such as soybean, rice, vegetable from planting, and meat, crab and fish from animal husbandry and aquaculture, are consumed and bought by tourists. In planting system, parts of the produced rice bran and straw are transferred to animal production and aquaculture as fodder, to resolve the waste in planting. In addition, the pattern of rice and crab together has been developed according to the principle of mutualism: rice provides shelters for crab, and weed, float, insect in paddy field are the food for crab; at the same time, crab has the ability to loosen the soil, and increase the production of rice.
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Fig.1. Circulation in Xiedao organic food chain

Manure from the animal husbandry system, and excreta from tourism system are fermented in 300 m3 high temperature fermentation biogas digester to be biogas and biogas residue. Biogas is mostly used as renewable fuel in tourism and electrical power in the polluted water processing plant. Biogas residue, as fertilizer transferred to planting system, accounts for 88.4% of total input in planting system, and with zero input of chemical fertilizer and pesticide, which equals to 600, 000 Yuan reduction input per year. The recycling or renewable energy in Xiedao include biogas, terrestrial heat, and solar energy, substituting coal and petroleum to meet the demand of fuel in tourism. 73,000 m3 of biogas is produced per year, equal to about 1 million Yuan. Solar energy (photovoltaics) has been developed to power road lights and irrigation in agriculture. 
The energy equivalents of input and output in organic agriculture system in Xiedao include direct and indirect forms of energy. Energy input-output analysis has been used to evaluate the efficiency and environmental impacts of organic production system, and the ratio of energy input-output in Xiedao organic agricultural system is 2.2, compared with 0.1 in American agriculture and 0.25 in Japanese agriculture (Bian Y., et al., 1995). 
The average amount of polluted water produced in Xiedao is about 1000 m3 (800-1200 m3 per day). A polluted water processing plant was built in 2002. The water from the plant flows and cleans biologically in oxidation pond as the second cleaning. The recycled water is used to irrigate the farmland, and breed fish and crab, and other animals, after sand bed.

Conclusions 
Organic agriculture in China is mainly oriented towards rapid growth of external markets. However, local markets for organic products bring both market and non-market benefits, the latter of which may be summarized in terms of local sustainability and rural development. The case study of Xiedao demonstrates that a local and sub-urban organic food chain involving tourism may help “break” traditional agricultural development patterns, and enables a “circular economy” kind of organic agricultural and food (marketing) system. An energy ratio of 2.2 indicates that the Xiedao organic food chain do well also in terms of energy efficiency.
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