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I Introduction 
 
1. In recent years, the environmental challenges facing agriculture have increased as the agriculture sector has 
adopted new production methods and intensified production to meet continued population growth and new energy 
demands around the world. As the population continues to grow, which is estimated to reach 9 billion by 2050, there is 
an increasing strain on the agriculture and, fisheries sectors to meet food security needs. At the same time the sectors 
must mitigate their impacts as well as adapt to the effects of climate change. The long term environmental 
sustainability of production is one major question facing agriculture. Continued increases in agricultural production 
raises some environmental challenges that are continually evolving in their nature and complexity. The environmental 
focus has been on the conservation of natural resource base upon which agriculture depends, particularly soil, water 
and genetic resources for crops and livestock. Declining water quality, loss of wildlife habitat, reduced biodiversity, 
and emissions of greenhouse gases are some of the major concerns specifically linked to agriculture. The main 
objectives of this paper are to provide the broad agri-environment context, examine the state of agri-environment 
information, current agri-environment statistics developments and future directions with a focus on the Asia and 
Pacific region. 
  
 
II Context and Key Roles of Environmental Statistics and Indicators 
 
 
2. At the FAO World Food and  Social Summits1 it was recognised that with the world population growth steps 
needed to be taken urgently for eradicating hunger and malnutrition. The World Food Summit calls for determined 
economic policies that will permit producers of agricultural products to adopt appropriate input technologies, farming 
techniques, and other sustainable methods. The Summit also stressed that production increases need to be achieved 

                                                           
1 The 1995 Copenhagen World Summit for Social Development (Social Summit) and the 1996; FAO-The World Food 
Summit: five years later(27 August 2002, FAO, Rome) and  2009 World Food Summit (Food Summit), November 
2009, FAO, Rome.  



without further overburdening natural resources for sustainable management of and protection of the environment. 
Establishing sustainable and diverse patterns of production should take into account the present and future needs of the 
people as well as the natural resources potential and limitations. It was recognised that developing countries are 
generally poorly equipped in terms of technical and financial resources and educational infrastructure in the rural areas. 
In these areas, lack of income opportunities, failure of crops due to flood and drought, inadequate commodity (inputs 
and consumer goods) distribution networks, limited access to public services and the poor quality of these services are 
all fundamental aspects that need to be considered with regard to rural food security. Generally such socio-economic 
issues and ecosystem degradation make a vicious circle. Therefore, it was recognised that the policies that provide an 
effective incentive structure for sustainable management of natural resources will help ensure that national agricultural 
practices are developed and implemented in a holistic approach.  

 
3. The Earth Summit2 was earlier convened to address such urgent problems of environmental protection and 
socio-economic development. Agenda 21 addresses the pressing problems of today and also aims at preparing the 
world for the challenges of the twenty-first century. It reflects a global consensus and political commitment at the 
highest level on environmental development. National strategies, plans, policies and processes are crucial in achieving 
this. The summit recognised that, although the member countries have the sovereign right to exploit their own 
resources pursuant to their own environmental and developmental policies, they cannot cause damage to the 
environment of other States or of areas beyond the limits of national jurisdiction. For this matter they shall cooperate in 
a spirit of global partnership to conserve, protect and restore the health and integrity of the Earth's ecosystem. At the 
Earth Summit  to be held in 2012, the international community will again be seeking new ways of developing the 
concept of sustainable development  mainly with regards to practical ways for the coherent implementation of the three 
pillars of sustainability, moving away from trade-offs to synergies between the economic, social and environmental 
dimensions of development. 

 
4. The largest source of climate change mitigation potential in agriculture identified by the Intergovernmental 
Panel on Climate Change (IPCC) 4th assessment report3 was soil carbon sequestration through improved cropland and 
grazing land management as well as the restoration of degraded lands. The majority of this potential (70%) can be 
realized in developing countries. Sequestration of carbon in biomass and soil has a positive impact on the adaptation 
potential of agriculture through increased resilience due to better water retention capacity, healthier plants and reduced 
risk through increased biodiversity. The same technologies and practices also increase agricultural production in a 
sustainable way. As emissions from agriculture are concentrated in developing countries, mitigation options that can 
contribute to food security, poverty reduction and resilience of agro-ecosystems are of crucial importance to 
sustainable development. Agriculture is the main sector of the economy in most Least Developed Countries and 
generates essential environmental services (conservation of domesticated biological diversity, land and water 
management). Perhaps no other sector has the potential to contribute so directly to the aspirations of Article 2 of the 
United Nations Framework Convention on Climate Change (UNFCCC): the ultimate objective of the Convention is 
stabilization of GHG concentrations in the atmosphere at a level which ensures that food production is not threatened 
and enables economic development to proceed in a sustainable manner.  
  
5. Within the above mentioned context,  agri-environmental statistics and indicators are required to play  key 
roles:    they help analysts and policy makers better understand the nature and magnitude of environmental issues and 
problems;  they  facilitate the monitoring and analyses of causes and  interactions of environmental issues and the 
possible consequences of policy changes; they can be used to help identify trans-national environmental problems so 
that international efforts can be carefully targeted. 
 
 
 
III  FAO Agri-environment Datasets, Statistics and Indicators 
 
 
6. The FAOSTAT database4  contains global coverage of integrated and compatible time series of statistics for 
200 countries covering — agricultural production, trade, forestry, fisheries, land use and agricultural inputs. 
FAOSTAT has traditionally been focused on the production and trade aspects of food and agriculture for food security. 
In recent years with environmental issues being raised higher up the agenda, more emphasis has been placed on the 
datasets and indicators related to the environment.  This process is still in its beginning stages, but we have many of the 
                                                           
2 The 1992 UN Conference on Environment and Development (Earth Summit), Rio de Janerio. 
3 http://www.ipcc.ch/publications_and_data/publications_and_data_reports.htm 
4 http://faostat.fao.org 



key data items in the database in which to develop a comprehensive agri-environmental dataset with related indicators. 
The factors of the agricultural production system, such as labour, natural resources and commodity inputs, have impact 
on the physical environment. The uncontrolled use of large and heavy machines may compact the soil, the 
unsustainable use of pesticides and fertilizer may have negative impacts on the environment, etc. For example, the 
unsustainable use of fertilizers: nitrogen (N), phosphorus (P), organic material, etc. leak out of the agricultural 
production system and pollute the water-courses or the atmosphere. The following are some examples of  agri-
environmental indicators that can be produced from FAOSTAT: 
 
• changes in area harvested of annual crops- as an indicator of the expansion of agriculture onto more 

environmentally sensitive lands or into forested areas. 

• intensity of timber production - as an indicator of  the rate of depletion of a renewable resource. 

• changes in land use patterns - as an indicator of  soil capital accretion and decretion impacts. 

• fertilizer use per hectare of crop land - as an indicator of the potential for ground and surface water 
contamination. 

• pesticide use (active ingredient) per hectare of crop and if it is possible to identify the category of pesticide and 
kilograms of active ingredient, potential environmental and health damages could be indicated, or if crop treated 
and region, a regional indicator. 

• concentration of livestock production activities - Based on animal units per hectare of grazing area, this is an 
indicator of potential surface and ground water contamination.  

 
7. The FAO Forest Resources Assessment5 has been monitoring the world's forests at 5 to 10 year intervals since 
1946. The Global Forest Resources Assessments (FRA) are based on data that countries provide to FAO in response to 
a common questionnaire. FAO then compiles and analyses the information and presents the current status of the 
world’s forest resources and their changes over time. Today, the assessments have a much wider scope, providing a 
holistic perspective on global forest resources, their management and uses. By addressing seven broad topics aimed at 
monitoring progress towards sustainable forest management, the Global Forest Resources Assessments provide 
valuable information to policy-makers in individual countries, to international negotiations and arrangements related to 
forests and to the general public.  
 
8. AQUASTAT6  is FAO's global information system on water and agriculture developed by the Land and 
Water Division. AQUASTAT provides users interested in global, regional and national analyses with comprehensive 
information related to water resources and agricultural water management across the world, with emphasis on 
countries in Africa, Asia, Latin America and the Caribbean. 
 
 

IV Current Status of Collecting and Compiling Agri-Environmental/ 
Resource Statistics in the Asia and Pacific 

 
 
9. Statistics on land use are required for making economic plans and policies related to food security and for 
deriving environmental indicators. Agri-environmental statistics are compiled by FAO through a variety of methods 
such as censuses, surveys, remote sensing, administrative records, questionnaires and monitoring and network facilities 
for the development of environmental indicators and assessments. The data published in FAOSTAT on land, labour, 
water, fertilizers, pesticides etc, are compiled through the FAO agriculture resources questionnaires for building 
resources accounts and vital for environmental analysis. The data collected, however, are not adequate for directly 
assessing the environmental impact of social and economic activities. In addition, the data reflect national averages and 
aggregates while environmental problems are, in most cases, site and time specific. In brief, data published in 
FAOSTAT are not totally geared towards environmental problems since the primary datasets were not originally 
collected for that purpose. These deficiencies are being addressed and some of the measures are discussed in further 
details in section V. 
 

 

                                                           
5 http://www.fao.org/forestry/fra/ 
6 http://www.fao.org/nr/water/aquastat/main/index.stm 



10. The  FAO Statistics Division collects and disseminates data based on the :  
 

• Land use questionnaire: with the following categories: Country area (including area under inland water bodies), 
Land area (excluding area under inland water bodies), Agricultural area, Arable land and Permanent crops, 
Arable land, Temporary crops, Temporary meadows and pastures, Fallow land (temporary: less than 5 years), 
Permanent crops, Permanent meadows and pastures, Forest area, Other wooded land, Other land covering the 
country as a whole. Data are also available on Area equipped for irrigation, etc.  

 
• Fertilizer questionnaire requests official data on production, trade and use for crop production. The information 

presented represents a broad picture of the situation regarding official data gathered on fertilizers statistics.  
 
• Pesticides questionnaire requests data on consumption for major groups of pesticides (insecticides, herbicides, 

fungicides, plant growth regulators and rodenticides) and seed treatments. 
 
11. A regional review and assessment on the  latest FAO questionnaire with respect to official data reported by 
countries on selected agriculture resources  data domains (land use, fertilizers and pesticides) in terms of latest year 
reported and percentage of data items reported as compared to totals items is provided in table 1. The analysis is not 
intended to measure the quality and coverage, but rather to indicate the extent to which official data are available in the 
Asia and Pacific region under agricultural resources (land use, fertilizers and pesticides). As can be seen from table1., 
country responses to the FAO  questionnaires described was not very good: with Land use and Fertilizer questionnaires 
obtaining a moderate response rate  and the Pesticide   questionnaire obtaining a very poor response rate. 
 
 
Table 1.      Land use, fertilizer and pesticide data reported via FAO questionnaires in the Asia-Pacific region in 

       2007  
 
 

Number of countries Data items Percent of data(%)  
RAP Reported Not 

reported Total With 
official data 

No official 
data official Non 

official 
Land use 15 32 420 124 296 30 70 
Fertilizers 20 27 2320 439 1881 19 81 
Pesticides 5 47 160 42 118 26 74 
 
 
V Current activities and Future Directions for Improving Environment 

Data and indicators 
 
 
12. A number of international activities on environment statistics are currently underway. The following activities 
are brought to the attention of APCAS.   The United Nations Statistical Commission7 Forty-first session was held 23-
26 February 2010. The agenda of the Commission included the following items on environment statistics:  Report of 
the Secretary-General on the Framework for Environmental Statistics (E/CN.3/2010/9); Report of the Inter-secretariat 
Working Group on Environment Statistics (E/CN.3/2010/10) and Report of the Committee of Experts on 
Environmental-Economic Accounting (E/CN.3/2010/11).  The Commission acknowledged that the United Nations 
Framework for the Development of Environment Statistics (FDES)8 had been a useful framework in many countries 
and endorsed the programme of work on the revision of the FDES. The Commission noted that the FDES provided a 
number of  principles that should be  followed in the revision process.  In particular, the need to engage all 
stakeholders, including the scientific community and the need to ensure complementarity with the Handbook of 
National Accounting: Integrated Environmental and Economic Accounting (SEEA) 2003 was stressed.   The 
Commission adopted Part I of the International Recommendations for Water Statistics as the international 
recommendations for water statistics, endorsed Part II as supplementary guidance and encouraged the implementation 
of the International Recommendations for Water Statistics in countries.  
 
 

                                                           
7  http://unstats.un.org/unsd/statcom/sc2010.htm
8 http://unstats.un.org/unsd/environment/fdes.htm

http://unstats.un.org/unsd/statcom/sc2010.htm
http://unstats.un.org/unsd/environment/fdes.htm


13. In view of the growing demand for information on agri-environmental statistics and for the construction of 
related indicators, FAO has prioritized related agri-environmental activities through the creation of the Natural 
Resources Management and Environment Department. The Department will take the lead in the areas of bio-energy, 
climate change issues, land and water management, land tenure issues, biodiversity and genetic resources for food and 
agriculture, and research and extension in order to strengthen FAO’s role in providing clear directives to countries on 
national and international issues  related to the environment and sustainable development of agriculture, forestry and 
fisheries.  
 
14. Within the framework of the “Global Strategy for Food and Agriculture Statistics”, FAO’s Statistics Division 
will play an active role in the development of agri-environmental indicators that will be relevant and useful to its 
member countries within the Asia and Pacific Region. The Statistics Division will support and assist countries of the 
region in developing and setting up a comprehensive system on environmental data collection relating to all aspects of 
the agricultural sector including land use, machinery and use of agro-chemicals. The Statistics Division’s 
CountrySTAT9 Programme will serve as a vehicle for the formation of partnerships with national statistical offices and 
ministries of agriculture of the region for promoting and developing agri-environmental statistical systems and for 
building national capacities at the country level.  

 
15. The Statistics Division will coordinate the review of other databases at FAO and the assessment of country 
statistics not reported by FAO for their potential contribution in the development of environmental indicators. The 
Division, working in partnership with countries of the Asia and Pacific region, will guide the development of a set of 
environmental indicators which will reflect the critical linkages between agricultural activities and environmental 
impacts and will set standards for inter and intra country comparison of environmental statistics in the region. The 
linkages would encompass both the positive and negative impacts on agriculture and on the environment and adverse 
consequences of man made environmental damages on agriculture. The data compiled for the region on environmental 
statistics and indicators would be disseminated through the internet for users world wide. 
 
16. The FAO is working closely with the OECD and Eurostat in the development, convergence and production of  
agri-environmental statistics and indicators. The OECD publishes the Environmental Performance of Agriculture in 
OECD Countries since 199010. This publication is the fourth volume of the series Environmental Indicators for 
Agriculture which examines performance across OECD countries in terms of environmental themes:  soil, water, air, 
biodiversity, farm management and agricultural inputs.  The 1990 publication included 37 agri-evironmental indicators 
in the performance assessment. The forth-coming edition (2011) of the publication will reduce the number of agri-
environmental indicators from 37 to the following 13 (see annex 1. for detailed listing): 
 

• Water use; 
• Ammonia emissions; 
• Methyl bromide use and ozone depletion; 
• Greenhouse gas emissions and climate change; 
• Farmland bird populations 
• Nutrient balances (nitrogen (N)  and phosphorus (P)); 
• On-farm energy consumption 
• Agricultural land; 
• main land use types (arable, pasture, etc); 
• Organic management; 
• Transgenic crops 

 
17. The FAO Statistics Division will start the preparation of Gross Nutrient Balances (GNB) for nitrogen (N)  and 
phosphorus (P) in collaboration with OECD and Eurostat. These Gross Nutrient Balances will allow monitoring of 
nitrogen  and phosphorus levels on a country basis. The monitoring of nutrients surplus to crop/pasture requirements 
are important as they are transported into the environment, potentially polluting soils, water and air, but a deficit of 
nutrients in soils can also occur to the detriment of soil fertility and crop productivity.   
 
18. The FAO Statistics Division Land use questionnaire (2010) will for the first time include items on land used for 
organic production and land in conversion to organic production. The new items in the questionnaire will be: 
agricultural area certified organic; agricultural area in conversion to organic; arable area organic; arable area in 
conversion to organic; permanent crops area certified organic; permanent crops in conversion to organic; permanent 
meadows and pastures area organic; permanent meadows and pastures in conversion to organic (see annex 2. for 
                                                           
9 http://www.fao.org/economic/ess/countrystat/en/ 
10 http://www.oecd.org/document/56/0,3343,en_2649_33793_40374392_1_1_1_37401,00.html 



details).  By adding the organic area and the area in conversion to organic production, additional valuable information 
will be made available to policy analysts and makers on this farm management practice.   
 
19. The 1998 Rotterdam Convention was established in order to monitor and control the trade in certain hazardous 
chemicals and entered into force in 2004.  Effective 1 January 2007, a first set of specific Harmonized System Codes11 
where created for most of the chemicals in the Convention.  The FAO Statistics Division has started work on preparing 
a dataset of the trade in the chemical and pesticides listed in the Rotterdam Convention.  The dataset will provide by 
country the import values and export values of the items in the Convention.  
 
 
20. In December 2009, FAO initiated a consultation process inviting experts and representatives from key 
institutions (including IPCC and UNFCCC) to review the state of knowledge on GHG emissions and mitigation 
potentials in the agriculture, forestry and fisheries sectors and to assess the need for monitoring and assessment of 
GHG cycle, emissions and mitigation potential in the agriculture, forestry and fisheries sectors. The consultation 
highlighted the need for a global assessment which would supplement and support existing monitoring/assessment 
frameworks (such as UNFCCC/IPCC and the FAO Global Forest Resources Assessment - FRA) and would contribute 
to ensuring robust data collection which meet a variety of needs, including policy design and implementation. The 
IPCC category Agriculture, Forestry and Other Land Use12 (AFOLU) presents a unique challenge to the inventory 
compilers especially from developing countries due to the paucity of national data.    The FAO has long maintained 
global datasets on agriculture and forestry that constitute an extremely valuable resource for GHG inventories 
compilation for the AFOLU sector as noted in the IPCC Guidelines. However, these datasets cater to a wide range of 
information needs besides GHG inventory compilation and may differ from the data required for GHG compilation in 
certain key respects. Therefore, some additional guidance on the access to, and use of, these datasets beyond what is 
available in the IPCC Guidelines is useful for inventory compilation especially for developing countries and those with 
limited resources.  FAO is currently working with the IPCC to improve this activity.  

 
 
 
 

                                                           
11 http://www.pic.int/home.php?type=t&id=234 
12 AFOLU  Agriculture Forestry and Other Land Use (AFOLU) sector of 2006 IPCC Guidelines and  Agriculture and 
Land Use, Land Use Change and Forestry (LULUCF)/Land Use Change and Forestry (LUCF) of the GPG and GPG-
LULUCF/1996 IPCC Guidelines.  
 



Annex  1.  OECD Agri-environmental Indicators to be included in OECD (forthcoming 2011) 
Environmental Performance of Agriculture at a Glance (2nd edition)  

Theme Indicator Title Indicator Definition2. 

I. 
Water 

Water use  1. Quantity and share of agricultural water use in total national water 
utilization  

Ammonia 2. Quantity and share of agricultural ammonia (NH3) emissions in 
national total ammonia emissions 

Methyl Bromide 3. Quantity of methyl bromide use in terms of tonnes of ozone 
depleting substance equivalents 

II. 
Air and 
Climate 
Change 

Greenhouse Gases 4. Quantity and share of agricultural greenhouse gas emissions in 
national total greenhouse gas emissions  

III. 
Biodiversity 

Wild Species Diversity 5. Populations of a selected group of breeding bird species that are 
dependent on agricultural land for nesting or breeding 

6. Gross balance of the quantity of nitrogen inputs (e.g. fertilisers, 
manure) into and outputs (e.g. crops, pasture) from farming per 
hectare of agricultural land  

Nutrients 

7. Gross balance of the quantity of phosphate inputs (e.g. fertilisers, 
manure) into and outputs (e.g. crops, pasture) from farming per 
hectare of agricultural land 

Pesticides 8. Quantity of pesticide use (or sales) in terms of active ingredients  

Energy 9. Quantity and share of direct on-farm energy consumption in 
national total energy consumption  

10. Area and share of total agricultural land in total national land area 

11. Area and share of the main agricultural land use types (i.e. arable 
crops, permanent crops and pasture) in total agricultural land 

12. Area and share of land under organic farming in total agricultural 
land  

IV. 
Agricultural 
Inputs  

Land  

13. Area and share of land under transgenic crops in total agricultural 
land  

1. The indicators and their definitions are taken from OECD Environmental Performance of Agriculture in OECD Countries Since 1990, 
see Annex tables II.A1 and A2, www.oecd.org/agriculture/env/indicators  
2. Trends over time for all indicators. 

   

http://www.oecd.org/agriculture/env/indicators


Annex 2.  FAO Questionnaire on Agricultural Resources: the inclusion of the Organic 
dimension (extract) 
 
Country area  (1) (1)=(2)+(33) 

Land area  (2) (2)=(3)+(29)+(30)+(31) 

Agricultural area  (3) (3)=(8)+(23) 

Agricultural area organic, total (4) (4)=(5)+(6) 

Area certified organic (5)   

Area in conversion to org anic (6)   

Agricultural area irrigated  (7) (7)=(14)+(16)+(22)+(28) 

Arable land and Permanent crops (8) (8)=(9)+(18) 

 Arable land  (9) (9)=(13)+(15)+(17) 

 Arable land organic, total (10) (10)=(11)+(12) 

Area certified organic (11)   

Area in conversion to organic (12)   

Temporary crops   (13)    

Temporary crops irrigated  (14)    

Temporary meadows and pastures  (15)   

Temporary meadows and pastures irrigated (16)   

Fallow land (temporary: less than 5 years) (17)   

Permanent crops (18)   

 Permanent crops organic, total (19) (19)=(20)+(21) 

Area certified organic (20)   

Area in conversion to organic (21)   

Permanent crops irrigated  (22)   

 Permanent meadows and pastures  (23) (23)=(27)+(29) 

 Permanent meadows and pastures organic, total  (24) (24)=(25)+(26) 

Area certified organic (25)   

Area in conversion to organic (26)   

Permanent meadows and pastures - Cultivated
(more than 5 years)  (27) 

  

Permanent meadows and pastures - Cultivated and irrigated  (28)   

Permanent meadows and pastures - Naturally grown   (29)   

Forest area  (30)   

Other wooded land  (31)   

Other land  (32)   

Inland water  (33)   

 


