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I. INTRODUCTION 

 

In recent years, the agricultural sector had to face increased environmental challenges due to new 

production methods and intensified production systems adopted to meet continued population 

growth and new energy demands around the world. The artificial inputs of energy, chemical 

products, and agricultural labour necessary to maintain the agro-ecosystems and to reach the 

necessary production levels deeply alter natural biogeochemical cycles, and can provoke serious 

damages to the environment: soil degradation; pollution of water; air and soil; loss of biodiversity; 

and increased greenhouse gases emissions. These are all examples of environmental damages which 

can be caused by agricultural practices. At the same time, 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.  

 

In this context, the adoption of long term environmentally-sustainable production methods is a 

major objective in today’s agriculture, as massive increases in agricultural production were often 

achieved in the past at the expense of the surrounding environmental components. 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. 

 

Agri-Environmental statistics and indicators, Greenhouse Gases emissions databases, and 

environmental accounting frameworks are methodologies to monitor the environmental 

performance of the different countries. These tools have been recognized as useful for the definition 

of policies designed to provide an effective incentive structure for sustainable management of 

natural resources, ensuring that national agricultural practices are developed and implemented in a 

holistic approach.   

 

The FAO Statistics Division is currently working on the inclusion of environmental data and 

indicators within the FAOSTAT
1
 database. At present, FAOSTAT contains global coverage of 
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integrated and compatible time series of statistics for about 200 countries covering agricultural 

production, prices, trade, forestry, fisheries, land use and agricultural inputs, etc. 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 and has led to 

the development of an Agri-environmental domain in FAOSTAT due to be disseminated in early 

2012.   

 

 

II. ENVIRONMENTAL STATISTICS AND INDICATORS  

 

Within the aforementioned context of environmental challenges which have to be faced by the 

agricultural sector in a process towards a more environmentally sustainable production, agri-

environmental statistics and indicators are required to play key roles:  they help analysts an 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; finally, they can be used to help identify trans-national 

environmental problems so that international efforts can be carefully targeted.  

 

In this context, the FAO Statistics Division is preparing a multidisciplinary agri-environmental 

dataset composed by environmental data from the thematic databases available at FAO or from 

other institutions (both statistics and geospatial datasets) and derived agri-environmental indicators 

to further expand the domains covered by FAOSTAT. The goal is to include relevant information 

about the state of the environment, and to obtain synthetic and comprehensive assessments of the 

agri-environmental performance of the different countries.  

 

Agri-environmental indicators (AEI) are indicators able to describe and assess state and trends in 

the environmental performance of agriculture in order to furnish useful indications to scientists and 

policymakers about the state of the environment, about the effects of different policies, as well as 

about the efficiency in the use of budgets in terms of environmental outcomes. AEI’s have ideally 

to be robust, timely, simple, and relevant to the different stakeholders involved in agriculture.  

 

The main constraint in the operational use of AEI’s is the lack of reliable data, which limits the 

number of indicators that can be actually regularly produced.  The data availability issue is 

discussed in section III.  The statistical methodological development of the AEI frameworks has 

been led by the OECD
2
 and EUROSTAT

3
.  

 

The FAOSTAT Agri-environmental domain has been developed in coordination with the OECD 

and EUROSTAT frameworks, in order to gain from the theoretical background already developed 

by these institutions with the aim of extending the geographical coverage of OECD and 

EUROSTAT AEIs to the rest of FAO member countries as available. 
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 OECD. 1999a. Environmental Indicators for Agriculture, Volume 1 : Concepts and Framework. Paris: OECD. 

http://www.oecd.org/dataoecd/24/37/40680795.pdf 
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statistical and administrative data with land cover information.Topic Report No. 6. Copenhagen: EEA. 

http://www.eea.europa.eu/publications/topic_report_2001_06 
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The definition of the FAO AEIs framework and the coordination with the existing frameworks 

presented above had to face challenges arising from limited data availability. While OECD and 

EUROSTAT designed their frameworks primarily over a limited number of Developed Countries 

(OECD countries and European Union member states), with established and solid structures in 

charge of data collection, in the case of FAO the area of interest covers virtually all the globe, and 

there are great differences in the amount of data available in the different countries and regions.  

 

The FAOSTAT Agri-environmental domain under development includes 19 indicators, described 

by 68 data series. Table 1 describes the indicators, while in Annex I. are the data series. 

 

Table 1.       Agri-Environmental Indicators under development within FAOSTAT  

 

Agricultural land use change 

Share agricultural land

Gross Nitrogen Balance

Gross Phosphate balance

State Soil Soil Quality

Domain Subdomain Indicator

Responses Land
Agri-Environmental Commitments

Organic Agriculture

Driving forces

Fertilizers Min.Fertilizers Consumption

Pesticides Pesticide Consumption

Water Area equipped for irrigation

Energy Energy use

Land Cropping patterns

Livestock patterns

Conservation agriculture

Air & Climate 

Change
Ammonia emissions

Pressures

Nutirents

Air & Climate 

Change
GHG emissions from Agriculture

Water Water use in Agriculture

Soil Soil Erosion

Energy Biofuels

 
 

 

 

III. CURRENT STATUS OF COLLECTING AND COMPILING RESOURCE 

STATISTICS IN AFRICA 

 

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. 

 

 

 



 - 4 - 

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. 

 

A regional review and assessment on the latest FAO questionnaires 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 tables 2- 4 below. 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 African regions 

under agricultural resources (land use, fertilizers and pesticides). As can be seen from the following 

tables, country responses to the FAO questionnaires on Land use, Pesticides and Fertilizer 

questionnaires have been very poor in recent years. 

 

Table 2.  Number of countries responding to FAO Land use and Irrigation questionnaire  

in Africa by region (2007 - 2010) 
 

 

Africa 2007 2008 2009 2010 

 
Number of 
Countries 

Replie
s 

 

Number 
of 

Countries 
Replies 

Response 
rate % 

Number of 
Countries 

No. 
reply Response 

rate % 

Number 
of 

Countries 
Replies 

Response 
rate % 

Central 
Africa 

8 0 
 

8 0 
0% 

8 1 
13% 

8 0 
0% 

Eastern 
Africa 

16 3 
 

16 3 
19% 

16 1 
6% 

16 3 
19% 

Northern 
Africa 

5 1 
 

5 3 
60% 

5 1 
20% 

5 2 
40% 

Southern 
Africa 

5 0 
 

5 1 
20% 

5 0 
0% 

5 2 
40% 

Western 
Africa 

15 2 
 

15 2 
13% 

15 3 
20% 

15 1 
7% 

 

TOTAL 
AFRICA 49 6 12% 49 9 18% 49 6 12% 49 8 16% 
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Table 3.  Number of countries responding to FAO pesticide use questionnaire in Africa  

  by region ( 2008 and 2010) 
 

 

Country 

2008 2010 

Number of countries Replies Response rate % Replies Response rate % 

Central Africa 8 0 0% 2 25% 

Eastern Africa  16 1 6% 2 13% 

Northern Africa  5 1 20% 1 20% 

Southern Africa  5 1 20% 0 0% 

Western Africa  15 0 0% 5 33% 

 

Africa  49 3 6% 10 20% 

 

 

Table 4.   Number of countries responding to FAO fertilizers questionnaire in Africa by  

  region (2007 -  2010) 
 

 

Africa 

Number of 
countries 

2007 2008 2009 2010 

Replies 
Response 

rate Replies 
Response 

rate Replies Response rate Replies Response rate 

Central Africa 
9 0 0% 3 33% 1 11% 0 0% 

Eastern Africa 
17 3 18% 6 35% 5 29% 2 12% 

Northern Africa 
6 1 17% 3 50% 3 50% 2 33% 

Southern 
Africa 5 0 0% 0 0% 1 20% 0 0% 

Western Africa 
16 4 25% 6 38% 3 19% 4 25% 

 

TOTAL AFRICA 
53 8 15% 18 34% 13 25% 8 15% 

 

 
IV.  CURRENT ACTIVITIES AND FUTURE DIRECTIONS FOR IMPROVING 

  ENVIRONMENT DATA AND INDICATORS 

 

A number of international activities on environment statistics are currently underway. The 

following activities are brought to the attention of AFCAS.   The United Nations Statistical 

Commission
 4 

Forty-first session held 23-26 February 2010 and the Forty-second session in 2011 

included a number of items on the environment. 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) 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: 

                                                           
4
  http://unstats.un.org/unsd/statcom/sc2010.htm and http://unstats.un.org/unsd/statcom/sc2011.htm 

http://unstats.un.org/unsd/statcom/sc2010.htm
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Integrated Environmental and Economic Accounting (SEEA) 2003 was stressed.   The third Expert 

Meeting on FDES
5
 will be held in November 2011 with the expectation that a revised Framework 

for Environmental Statistics be presented to the United Nations Statistical Commission at the 2012 

session.    

 

The System of Environmental-Economic Accounts (SEEA)
6
, currently under revision, will provide 

the internationally-agreed conceptual framework to measure the interactions between the economy 

and the environment and the state of the environment. The revised SEEA will build upon its 

predecessors: the SEEA-2003 and the SEEA-1993. The revised SEEA is also expected to be 

present to the United Nations Statistical Commission at the 2012 session.  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.   

 

At the sixth Meeting of the United Nations Committee of Experts on Environmental-Economic 

Accounting (UNCEEA) held in June 2011, a proposal for the development of a System of 

Environmental and Economic Accounting for Agriculture (SEEA-AGRI), was presented by FAO 

Statistics Division. Within this framework, agriculture is interpreted in the broad sense as all 

activities related to crops, livestock, forestry and fisheries. The development of the SEEA-AGRI 

will be led by the Food and Agriculture Organization (FAO). FAO will seek technical assistance, 

where relevant, from the London Group
7
. The Committee agreed that the concept of SEEA-AGRI 

is of high importance. There was general support for continued work in this area. The Committee 

welcomed the willingness of FAO to lead the work on this subsystem of the SEEA, noting that 

agriculture together with forestry and fisheries make up a large portion of ecosystem services. It 

was suggested that SEEA-AGRI be used to help establish a hub between SEEA and the wealth of 

statistics available at FAO.  

 

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 African 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 

CountrySTAT
8
 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.  

 

The FAO Statistics Division Land use questionnaire (2010) for the first time included 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 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.   

 

                                                           
5
 http://unstats.un.org/unsd/environment/fdes/fdes_egm.htm 

6
 http://unstats.un.org/unsd/envaccounting/ceea/meetings/UNCEEA-6-4.pdf 

7
 http://unstats.un.org/unsd/envaccounting/workshops.asp?fType=2&mType=L 

8
 http://www.fao.org/economic/ess/countrystat/en/ 
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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 Codes
9
 where created for most of the chemicals in the Convention.  

The FAO Statistics Division has prepared a dataset in FAOSTAT 

http://faostat.fao.org/site/423/default.aspx#ancor of the trade in the chemical and pesticides listed 

in the Rotterdam Convention.  The dataset provides by country the import values and export values 

of the items in the Convention. This data set is very import for the African region to monitor the 

quantity and trends in importation of hazardous chemicals into Africa.  

 

In December 2009, FAO initiated a consultation process inviting experts and representatives from 

key institutions,  including IPCC 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 Use
10

 (AFOLU) 

presents a unique challenge to the inventory compilers especially from developing countries due to 

the paucity of national data. 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.  

 

Agriculture accounts for roughly 14% of global Green House Gasses (GHGs) or about 6.8 Gt of 

CO2 equivalents per year (IPCC 2007). GHG emissions from land-use change, including 

deforestation in tropical areas, are around 17% of total GHG emissions. About 74% of total 

agricultural emissions originate in developing countries. The largest source of mitigation potential 

in agriculture identified by the Intergovernmental Panel on Climate Change (IPCC) 4
th

 assessment 

report was soil carbon sequestration through improved cropland and grazing land management as 

well as the restoration of degraded lands.  

 

Figure 1 shows the share of Agricultural GHG emissions within total national GHG emissions of 

many African countries, showing how much agriculture influences the total GHG emissions in 

developing countries. 

 

                                                           
9
 http://www.pic.int/home.php?type=t&id=234 

10
 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.  

 

http://faostat.fao.org/site/423/default.aspx#ancor
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Figure 1.      Agricultural share of total national GHG emissions (%) 
 

 

 
 

 

 

These statistics highlight the importance of monitoring and assessing GHG emissions from 

agriculture, in particular in the case of developing countries, and explain why the demand and need 

for GHG data and information from a diverse stakeholder community continues to grow. 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). 

 

FAO is carrying out a project on “Monitoring and Assessment of GHG Emissions and Mitigation 

Potentials in Agriculture, Forestry and Fisheries”
11

. The project aims at strengthening FAO and 

member countries ability to gather, compile and analyse GHG related data; developing a first 

global assessment of GHG emissions from the agricultural sector; gauging the mitigation potential 

of different farming practices and methodologies; identifying economically viable and sustainable 

practices; building international consensus and developing guidelines on data, metadata and 

analysis procedures (for example for life cycle analysis – LCA). The results will directly contribute 

to the IPCC 5th assessment report, contribute to the UNFCCC negotiation process and will 

produce the baseline needed to allow agriculture to access climate change financing mechanisms. 
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Annex 1.   Agri-Environmental Indicators domain in FAOSTAT and corresponding  

  OECD/EUROSTAT frameworks 
 

Protected area

Protected area as % on total area

Organic Agriculture area

Organic Agriculture (share on total area)

K Fertilizers consumption/agric.area

N Fertilizers consumption/agric.area

P Fertilizers consumption/agric.area

Nitrogen Fertilizers (N total nutrients)

Nitrogen Fertilizers (P205 total nutrients)

Nitrogen Fertilizers (K20 total nutrients)

N+P Fertilizers (total nutrients)

N+P+K Fertilizers (total nutrients)

N+P+K (total nutrients) Cons. per hectare 

N+P (total nutrients) Cons. per hectare 

Pesticide use by Ha of agricultural land

Pesticide Consumption (total)

Total area equipped for irrigation

Share of Irrigated Agricultural Area

Energy used in agriculture/forestry

Share of agricultural energy consumption on the total energy consumption

Energy from Coal & Peat as 

Energy from Oil Products

Energy from Natural Gas

Energy from Geothermal/Solar

Energy from Biofuels/Waste

Energy from Electricity

Energy from Heat

Agricultural land use change Agricultural land use change compared to the previous year

Share agricultural land Agricultural Area/Land Area

Arable land

Permanent crops

Permanent meadows and pastures

Share Perm.Crops on AgrLand

Share Perm.Pasture on AgrLand

Share arable land on AgrLand

Cattle, Pigs, Sheep total density

Cattle density

Pigs density

Sheep and Goats density

Poultry density

Cattle and Buffaloes (Total)

Sheep and Goats (Total)

Poultry Birds (Total)

Pigs (Total)

Pigs share on total livestock

Cattle share on total livestock

Poultry share on total livestock

Sheep share on total livestock

Pigs share on total livestock (excl.Poultry)

Cattle share on total livestock (excl.Poultry)

Sheep share on total livestock (excl.Poultry)

Total Livestock number

Total Livestock number (excl. Poultry)

Conservation agriculture area: >30% ground cover

Conservation agriculture area as % of cultivated area

Ammonia emissions from Agriculture

Share of agricultural ammonia emissions on total ammonia emissions

Gross Nitrogen Balance Gross Nitrogen Balance

Gross Phosphate balance Gross Phosphate balance

Share GHG from agriculture/total GHG emissions

Total GHG emissons from agriculture

Agricultural water withdrawal

Agricultural water withdrawal as % of total water withdrawal

Average Soil Erosion

Average Soil Degradation

Total biofuels production

Share of biofuels on total renewable energy production

State Soil Soil Quality Average carbon content in the Topsoil

Soil Erosion

Biofuels

Land

Subdomain

Fertilizers

Pesticides

Water

Energy

Air & Climate Change

Nutirents

GHG emissions from Agriculture

Water use in Agriculture

Air & Climate Change

Water

Soil

Energy

Conservation agriculture

Ammonia emissions

Land

Driving forces

Responses

Pressures

Cropping patterns

Livestock patterns

Area equipped for irrigation

Energy use

Min.Fertilizers Consumption

Pesticide Consumption

Agri-Environmental Commitments

Organic Agriculture

Domain Indicator Series
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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)   

 

 


