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China is a large agricultural country with large number of farmers in rural areas. There are still 930 millions people living in rural area, which is about 70 percentage of total population. In the recent years, with the rapid socio-economic development, the labors of rural area migrate massively into urban area, seasonally or permanently. Even though the contribution of agriculture and allied sectors to GDP becomes gradually less, the volume of the agricultural products and its stable provision is vital for the massive population of this country. Along with these changes, the rural area is still the main residential place of large portion of population and important part of market economy. The development of rural area and agriculture is of strategic importance to the sustainable development of this country. 
1. Introduction

China's agriculture and rural statistical system includes a full set of statistical indicators to reflect the situation and development of agriculture, rural areas and rural people in China. Data are collected by using census, sampling surveys and statistical administrative reporting methods. Along with the economic growth and social development, the rural development strategy has shifted to the development of urban and rural areas as a whole and the construction of new rural area has become a major strategic task of China. It aims to make rural areas economically, socially, culturally and environmentally developed. However, some aspects of the rural statistical system are not very flexible to the very demanding requirements of changing policy analysis. To meet the data needs of monitoring agricultural and rural development, the rural statistical system should be reformed and innovated. Given the changing circumstances, the best reform proposition of the agriculture and rural area statistic should be in the short and the long run? This paper describes the proposed reform plans in the main aspect of the current system. In Section 2 the current situation of the agriculture and rural statistics at National Bureau of Statistics of China (NBS) is described briefly. Section 3 goes into the five aspects of changes of our system. Finally, in Sector 4 some remarks are made on work in progress.

2. An overview of China’s agriculture and rural statistics system
The construction of China’s agriculture and rural statistics system and methodology is based on thorough understanding of local conditions. When depicting the contents of the system, we can say its indicators possess 3D statistical characteristics which are agriculture, rural areas and farmers. The system has been providing foundation for the scientific and effective policy –making regarding agriculture and rural issues. 
Agricultural statistics indicator system consists of indicator about agricultural resources, factor inputs, outputs, value-added, reflecting the operation results of agricultural economy. Core indicators are the output of major agricultural products, corresponding to the policy direction of effective supply of grain, cotton, oil plants, meat and other major agricultural products.

Rural statistical indicator system consists of indicators about rural investment, the flow of labor, poverty, regional economy and ecological environment, reflecting the all-round socio-economic changes in rural areas. The investment and regional development are core indicators, corresponding to the orientation of the economic policies of structural adjustment and urbanization.

Rural household statistical indicator system includes farmer’s production and livelihood, income and expenditure, consumption and accumulation among many other indicators. The income and expenditures are core indicators, corresponding to the policy direction to increase the income of the farmers and to stimulate the rural market.

2.1. Agricultural statistics system

Agricultural statistics system includes the statistics of agricultural elements, productions, prices and economic accounts, which supporting with each other.
2.1.1. Statistics of the basic conditions of agriculture production
The statistics of main agriculture elements are labors, use of arable land, machinery and equipment, water conservancy facilities and other agricultural production inputs. 
2.1.2. The agriculture production statistics
The major commodities of agriculture to implement sampling survey are major farming products. The statistics of other minor farming products are mainly obtained from administrative reporting system. The major farming production surveys such as wheat, rice, corn, cotton, hog, cattle, sheep and poultry, are sampling surveys. The crop production is estimated as a product of area under crop and the average yield per unit area of the crops. The average yield of the specific crop is estimated through actual cutting and measuring survey. For the acreage, before 2004, the estimates of the area under crop are obtained through complete enumeration. Due to the lack of village-level statistical base, the quality of area data is poor. In order to improve the accuracy of data on the acreage, beginning in 2004, the crop production survey program are expanded. 60 thousand households of two-stage sampling were selected to estimate the crop area for major crops. For the cotton production, the sampling survey is implemented in 2000, but in major producing provinces only. The statistics of animal husbandry production before 2000 are also from the administrative reporting system and reformed in 2004 to sampling survey. The reformed statistics are better performed than before. The statistics of forestry and aquaculture are mainly from administrative reporting system which is implemented by Ministry of Agriculture and called “departmental statistics”.
2.1.3. Surveys on prices of agricultural products
The price is an important signal to reflect the market information. The agricultural product price survey system includes producers’ price, rural bazaars prices, and wholesale price of agricultural products.

In 1997, in order to objectively reflect the information of the rural market price, the rural bazaars’ price survey was performed on five major food crops of both unprocessed and processed. In 2003, the survey was expanded to cover 18 varieties, implemented in 200 counties of 31 provinces.

In 2000, the pilot survey of survey on producers’ price for agricultural products was proceeding in 12 provinces. In 2002, survey on producers’ price of agricultural products was roll-out nationally. Survey on producers’ price for agricultural products involves more than 280 varieties of the agricultural categories. The survey on producers’ price in the first quarter of 2004 was brought into the economic statistics information released system of NBS, and periodically released survey data to the public. 

The pilot survey of wholesale markets’ price of agricultural products was launched in September of 2003. The survey was carried on 50 large-scale wholesale markets nationally for agricultural products at wholesale prices. The network of survey includes 30 large-scale comprehensive wholesale markets and 20 national professional wholesale markets. In 2004, the network of survey of agricultural products wholesale market outlets was expanded to a hundred, and the contents of the survey involving grain, cotton, vegetables, fruits, flowers, meat, poultry and eggs, aquatic products and timber totaled 8 categories of 159 varieties. 

2.1.4. The agricultural economic accounts
Accounting of agricultural economic, is an important component part of the system of national account. It is the macroeconomic and information system of agricultural economy. The process of accounting and its results provides a full description for the agricultural economy. 

2.2. Rural statistics
As China at the initial stage of socialism, the urban-rural economic structure of the prominent characteristics of various administrative, socio-economic development policies need to develop the rural area as relatively independent of the overall consideration, therefore, the rural socio-economic operation has also implemented independent monitoring and statistics. The conventional rural survey project established a fixed assets investment in rural areas, poverty survey, regional statistics, community environment, and ecological benefits.

2.2.1 The sub-provincial statistics

Administrative divisions as the basic unit for statistical work, research different parts of the development and changes in the development of summing up the experience and regularities, extremely important for guide the socio-economic development, and formulate development strategies. 
County (city) socio-economic statistics. There has been 20 years of history that the NBS was constituted the county (city) statement of rural socio-economic system, mainly for collection, collate the national sub-county (city) socio-economic statistics, such as GDP, fiscal revenue and expenditure, investment in fixed asset, and etc.

Township survey. This survey was brought into the Basic Conditions of the Rural Community Survey System issued by NBS in 1990s. The survey was conducted every three years for all of the townships basic condition. The content includes rural township of basic production conditions, economic, financial and monetary situation, rural community environmental conditions.

2.2.2 Rural poverty monitoring

Poverty eradication is an important task during the social development process. As to fully reflect the evaluation on China's rural poverty situation, and evaluation on anti-poverty work, NBS, in cooperation with the relevant departments, began to conduct poverty monitoring survey in 592 key counties since 1990s. The results released annually by briefing poverty monitoring survey, and jointly published the China Rural Poverty Monitoring Report, released the findings to the public. The current system of indicators includes poverty monitoring indicators and poverty measurement indicators.

2.3. The rural household income and consumption survey

Rural Household Survey is carried out annually. The survey is well designed and implemented to minimize both sampling and non-sampling errors. A combination of simple random, stratified, systematic, multi-phase, and multi-stage sampling method is adopted to select 68,000 households distributed in 31 provinces, 857 sampled counties, and 7,100 sampled villages. Data are representative at provincial and national levels. Sampled households keep diaries on production, sales, incomes, purchases and consumptions. Assistant enumerators in each village are engaged to check and sort up the dairy books periodically as well as to help the illiterate to keep dairies. County interviewers visit villages twice a month supervising the diary-keeping and at the end of each year to collect community information, individual information and other household information which are not covered by diary-keeping through one-time survey. The sample of Rural Household Survey is rotated on a 5-year basis (with very small proportion of rotation in each year to ensure sample representativeness) and the latest two rotations were in 2000 and 2005. 
3. Efforts to improve agriculture and rural statistics system
3.1. Pilot survey of an integrated rural-urban household survey
The current rural and urban household surveys are two separate survey programs which are designed, organized and implemented by two parallel departments inside the NBS. The households in the rural area differ fairly significantly from those in the urban area in terms of working and living behavior, means and environment and therefore there are distinct ways to set up and define indicators for rural household surveys, which are also different from the generally accepted international standard. With the development of the society’s economy, there is a need to reform its statistic system in order to facilitate international communication and comparison. Most importantly, there exists a problem of insufficient coverage in the survey area of conventional survey -- some households in the urban-rural fringe are not included in both household surveys, which need to be addressed. The reforming target is to establish an integrated rural-urban household survey system which will adopt a uniform sampling frame and sampling method for both urban and rural areas, so that the problem of insufficient coverage will be better addressed. The principal development activities of the integrated rural-urban household survey system that will be undertaken are:
· Concept and data development

· identification of data inadequacies, particularly to address the data needs for the estimation of the Gross Domestic Product,  the Consumer Price Index and  social indicators;

· harmonization of core concepts between urban and rural surveys, respecting  international standards to the extent possible;

· review of  household membership concepts and definitions to minimize coverage errors;
· Frame development and sampling strategies

· assessment of different options for the frame (area frames, dwelling or other lists), with special attention to the coverage of the floating population; 

· review of sample rotation methodologies to reduce respondent burden and improve the quality of estimates; 
· Collection, processing, estimation, analysis and dissemination

· development of key indicators at pre-defined geographical levels, and, when possible, disaggregated by gender and other family characteristics for dissemination and analysis purposes; 

· design of questionnaires that take into account the ability of respondents to report the data and minimize respondent burden; 

· development of integrated (rural and urban) household survey processing procedures, including the rigorous application of editing and data correction methods;

· assessment of the use of demographic totals for weight adjustment;

· development of a strategy to create an integrated micro-data file for internal use;
· Evaluation

· assessment of data quality, using data from censuses and other sources, including the comparison of  results between old and new surveys;

· development of survey collection indicators, including costs, in order to evaluate ongoing collection operations

3.2. The development of an integrated agricultural production surveys
3.2.1. The development of the area-based crop surveys

The reformed crops survey will base on GIS and area sampling method. The remote sensing technology will be used to verify the results. The main development activities to be undertaken are as following:

· Use of GIS and remote sensing for sampling design 
GIS is a powerful tool for storing, retrieving, analyzing and integrating both spatial geographical data and non-spatial data. It attaches geographic identifiers to non-spatial data, allowing them to be mapped. This visualizes not only the data in geographic form, but also facilitates the use of spatial statistical techniques and remote sensing. 

A GIS designed to assist agricultural surveys with the help of remote sensing data will be developed recently. The sampling units in crop surveys are based on area frame obtained with the help of satellite image or geographical areas such as villages, cities, regions, etc. Census data, survey data and satellite image of geographical area are all integrated into GIS. 

The major changes of crop surveys sampling design is the area frame construction, stratification and spatial sampling techniques. Recently, land use data had been collected from the 2nd land survey, organized by the Ministry of Land and Resources of China in 2007. This survey collected all farmland vector data and latest years’ SPOT5 imagery. Besides, the attributes of land use were also collected. The data provides a good basis for area frame construction and some useful data for stratification. The farmland vector data is used to determine the boundaries of area frame strata and also the boundaries of segments. The current remote sensing data such as satellite images can not only provide updated information on area frame stratification boundaries and segment boundaries, but also provide ancillary information for optimizing the sample design when taking into account the positive spatial autocorrelation of characters under study. 
· Use of GIS and remote sensing for estimation
Remote sensing data are generally used as auxiliary variables in regression estimation. The use of remote sensing data can reduce the amount of ground data to be collected. The procedure of the precision of estimates improvement is achieved by the linear regression correction by using the auxiliary variables determined by classification of satellite images. With the help of GIS, the information on the location of crops and other land uses is also meaningful for the exploration of new opportunities of available data.

3.2.2. The development of livestock surveys

The reformed livestock survey will use more suitable methods such as multiple frame sampling. The sample of crops survey and livestock survey will be referred to that of rural household survey for data consistency if possible. 

3.3 Agricultural commodities prices, intermediate consumption survey and agricultural economic accounts
In order to match to the new system of national account, the agricultural added-value accounting was established in 1992 and the agricultural intermediate consumption survey was established in 2002.

The Accounting of gross output value of farming, forestry, animal husbandry and fishery reflects the total scale and results of agricultural production during a given period. It is a basic index of observation of forestry, animal husbandry and fishery production levels, and agricultural output value calculation. Since 2005, according to the national classification standard, the extent of gross output value of crop, forestry, animal husbandry and fishery industries accounting was expanded, The scope of the gross output value of agricultural accounting is the total value of crop, forestry, animal husbandry, fishery products and supporting services of forestry, animal husbandry and fishery production activities, was implemented every calendar year.

According to the calculation formulae of the gross output value of agriculture, forestry, animal husbandry and fishery product is: the determination of the prices of agricultural products was an important issue for calculating gross output value of agriculture, forestry, animal husbandry and fishery product.

Generally, there were two kinds of price adopted in the history: the current and constant prices. The Current prices of agricultural products, i.e. producers’ first-hand prices of selling the agricultural products, root in the survey of agricultural products’ price. The minority agricultural products in the survey which does not covered, which can be used the market price information fairs. The crops without the market prices are replaced by the production cost. Current price of agricultural products does not include profit-sharing, subsidies and production support fees. The output value at current prices mainly reflects the total scale and level of production. The Constant price is the National Generic Fixed Prices of agricultural products of the year. Measuring the output of forestry, animal husbandry and fishery output in constant prices is to observe the development of agriculture speed, eliminating the annual change in prices between different regions of the price differential, making the agricultural, forestry, animal husbandry and fishery product to posses the comparability. China has drawn up over 1952, 1957, 1970, 1980, 1990 constant prices of agricultural products. But it has a lot of problems unsolvable. Thus from 2004, in implementing the reduction of price index to calculate agricultural development speed, constant price has been revoked.

The scope of value-added accounting of agriculture is the same of the gross output value of agriculture. But there were two accounting methods. The crop, forestry, animal husbandry, fishery use the "production" accounting. The value-added of crop, forestry, animal husbandry and fishery services mainly taken distribution method or methods of value-added ratio for calculation, which is the most suitable approach since the intermediated consumption is difficult to acquire.

The intermediate consumption survey of major agricultural products was launched in 2000. It reflects the status of the intermediate consumption comprehensively. Related information could be used to research on the changes of intermediate consumption among the agricultural production and farmers’ incomes. It provides the information for value-added accounting of agriculture. The scope of survey was the entire agricultural production units, including farmers and non-farmers. The sample of this survey includes a total of 9,000 agricultural production units. The agricultural producers’ prices survey, launched in 2000 too, collecting data from the same sub-samples of rural household survey and agricultural production surveys. These two surveys will together provide a basis for the agricultural economy accounts.

3.4. Survey themes and indicators will be more coordinated within the new system
There are many advantages of survey integration although some sacrifice of flexibility may occur. The main advantages are:
· The micro-level survey data linkage for analytical purposes can be applied due to common respondent identifiers.

· The common statistics, concepts, definitions and methods will be used. The data consistency will be guaranteed and since the information can be summarized in the same way and fairly quickly, the aggregated data will be easier to share.
· The corporate planning and coordination among the integrated surveys will be improved.
· Data collection, processing and management will be shared among the survey themes. So the survey cost will be reduced.
3.5 New tools will be applied to ensure the quality of data
The last decades witnessed revolutionary changes in the approaches related to spatial problems with the introduction of modern Geographic Information System (GIS). It is a powerful tool for storing, retrieving, analyzing and integrating spatial and non-spatial geographical data apart from drawing any kind of maps. The development of spatial statistical techniques has been accelerated parallel to this rapid growth of GIS technologies and there is a need to integrate the GIS, and spatial statistical techniques and remote sensing to improve the data production.

3.5.1. Improve data management and statistical services
The traditional data from census and surveys were disseminated with text or graphic forms. But if the data are visualized in geographic form, it would provide information on how agricultural production varying with environmental measures. It also provides a powerful tool, as ecological data combined with demographic, economic, and social data. 
The estimates from traditional statistics and remote sensing will be cross-validated to assure the reliability of data dissemination. The new system combining traditional ground survey, GIS and remote sensing will make the provision of the current crop estimates for small administrative area possible. And because of its objectivity and timeliness, the forecast of crop production based on remote sensing will improve the ability of official data providing greatly.
3.5.2. Small area estimation such as poverty mapping application can be developed with the help of GIS and remote sensing

Through the geographic congruence analysis, the GIS will be used to create more useful data for the rural development policy maker. The small area estimation along with geo-coded data and GIS provides another view of the poverty distribution in sub-county level. Traditionally, the small area estimation is to impute a measure from survey data into census for small administrative area. If the agro-climatic or other environmental characteristics are induced into the prediction models, not only the statistical precision can be improved, but also the visual nature of the maps may highlight unexpected relationships that would escape notice in a standard regression analysis. 
4. Final remarks
In this paper, we have provided a brief introduction of the agricultural and rural statistical system implemented in National Bureau of Statistics of China. We have introduced some of our efforts to improve the surveys. Due to time, resource and technical constraints, the integration of surveys will be challenged. We also mentioned some attempts to introduce new technologies and methodologies. More pilot work is needed to see whether these new suggestions will go well or not. 
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