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Introduction

1. The Framework for the Development of Environment Statistics (FDES) was first published in 1984 and has been a useful framework for guiding countries in the development and evaluation of the environment statistics programmes in their countries. During the time since its publication there have been a number of political, technological, statistical and experience-based developments which have suggested that the time was ripe for a revision.

2. As a consequence, the United Nations Statistical Commission, at its 41st Session (23-26 February 2010), endorsed a work programme and the establishment of an Expert Group for the revision of the  FDES. 

3. The following criteria were developed in consultation with the Expert Group to help in the revision process. Meeting all of these various, and at times divergent, criteria is challenging.

4. The revised FDES needs to be:

· Adaptable, applicable, easy to understand and follow, and flexible enough to accommodate the priorities and capacities of countries in different stages of statistical development and environmental endowment.
· Clearly aligned with the objective of environment statistics – which is to provide quality statistical information for policy and decision making about the state of the environment and changes to this state; and its links with human wellbeing, and economic and social development.
· Clearly identifying the scope and dimensions of environment statistics by describing the components, sub-components and statistical topics.
· Helping to organize the different main components of environment statistics.
· Providing a basis for definitions and classifications through a well defined structure.
· Coherent with other internationally agreed frameworks and accounting systems as appropriate.
· Helpful in identifying data gaps and in identifying a core set of environment statistics. 
· Useful in facilitating the identification of roles and responsibilities of various actors and institutions related to the regular production of environment statistics.

· Up-to-date and reflecting the current state of the art with regards to the policy and statistical developments over the past three decades. 

5. The revised FDES has attempted to illuminate its relationship with other statistical systems and frameworks, as well as to show its applicability to new and cross-cutting policy issues such as climate change and sustainable development. 

6. It was agreed that the revised FDES should be scientifically based and stable over time, but at the same time be sufficiently responsive to emerging new scientific and political agendas. It should be capable of adjusting to different national circumstances and priorities, and user needs, providing an approach suitable for countries at varying levels of economic, social and statistical development.

7. The fundamental objective of the FDES is to improve the quality and availability of environment statistics. The revised FDES should assist with national and international coherence of data collection and compilation. To do this, the FDES aims to assist environment statisticians to adequately develop and broaden the production of statistical information in this domain, by providing a general framework to guide the process of prioritizing, collecting, structuring, describing and disseminating the statistics in a progressive and modular fashion.

8. The result of the revision is presented in the following chapters.  First, an overview of environment statistics is provided in Chapter 1.  In Chapter 2, the main description of the FDES including a discussion of the foundation for the framework and its five components is presented. Chapter 3 provides an expanded discussion of the components of the FDES and Chapter 4 describes the Core Set of Environment Statistics. A number of Annexes will be provided in the final version to present more detailed descriptions of various themes.  
Chapter 1: Overview of Environment Statistics

1.1 Objectives of environment statistics
9. The main objective of environment statistics is to provide information about the environment and its most important changes over time and across territories.  Environment statistics are indispensable for evidence-based policy and decision making and for providing information for the general public, as well as for specific user groups.  Ultimately, environment statistics aim at providing high quality statistical information to improve knowledge of the world and to support policy and decision making by different players.

1.2 The scope of environment statistics 
10. The scope of environment statistics covers all biophysical aspects of the environmental and human sub-systems that influence the state and quality of the environment. Environment statistics describe the quantitative and qualitative aspects of the state of the environment, the interactions of the environment with human activities, the situation of different ecosystems and environmental resources, and the interaction of the environment with human activities and natural events. 

11. Environment statistics capture the state and quality of the environment in terms of natural conditions, the existence of and use of environmental resources, the emissions, residuals and waste returned by humans to the environment, as well as impacts of the changing conditions on the human sub-system, and the human activities of environmental management, engagement and protection. 

1.3 Main uses and user groups of environment statistics

12. The most common uses of environment statistics include the following; each of these products require environment statistics data sets that are further processed, described and ultimately published and disseminated:

i. Databases, compendia and yearbooks

ii. Indicators

iii. State of the Environment reports

iv. Reports to Multilateral Environmental Agreements (MEAs) and conventions

v. The System of Environmental-Economic Accounting (SEEA)
13. Environment statistics serve a variety of users, including but not restricted to:

i. The general public

ii. Decision and policy makers

iii. Analysts, experts and advisors

iv. Academic researchers

v. Government officials and International agencies

14. Different users need environment statistics series with different levels of aggregation and disaggregation, and with specific depths of information and description.  Users may also be in need of cross-cutting environment statistics datasets, and in other cases they may only be interested in particular topics and themes pertaining to environment statistics for specific sectoral analysis and policy making.

15. For example, decision makers and the general public would tend to use environmental indicators, whereas researchers, analysts, experts and advisors could be inclined to look at more extensive and detailed basic environment statistics.

1.4 Types of information and statistics about the environment

16. Environmental information is a very general term that can include both quantitative and qualitative information and resulting products.  
17. Qualitative environmental information is usually included as part of environmental information systems. Qualitative environmental information is inherently more descriptive in characterizing environment phenomena and leads to the development of products such as reports which would contain both a descriptive narrative and also limited numeric information that forms part of the description. For example, when describing the health of an ecosystem, a report will typically use broad qualitative characterizations of overall health complemented by specific statistics.  Qualitative environmental information can be found in assessment reports, monitoring reports and ad hoc research papers, articles and briefs.     
18. Quantitative environmental information includes basic environment data and statistics, environment indicators, and environmental accounting.

19. Environment statistics, also referred to as basic environment statistics, are usually voluminous sets of data describing the state and trends of the environment and their main components.  This typically includes the human sub-system as it interrelates to ecosystems as a whole.  Usually environment statistics series are produced for countries, regions and the world, and disseminated through compendia and databases. Because of their sheer size, the general public as well as decision makers often require further processing of environment statistics to satisfy their analytical and decision-making needs.

20. Environmental indicators are a particular type of statistics, requiring a careful selection of statistical inputs in order to calculate ratios, composite or more complex measures which depict key aspects or processes of the environment. Indicator sets are typically produced regularly to monitor policy goals and targets and to enable continued oversight of progress towards sought objectives. 

21. Environmental accounting refers to the production of integrated statistics that are assembled according to certain accounting principles and within particular system boundaries. The System of Environmental-Economic Accounting (SEEA) is an accounting system that is based on the System of National Accounts (SNA). The SEEA Central Framework largely focuses on the interface between the economy and the environment. 

22. These three types of quantitative environmental information: statistics, indicators and accounts, are all important and are interdependent.  They all feed back into each other to produce diverse and complementary products that can be used for different purposes that fit specific user needs and resources of countries or agencies.  Ideally, the three types of quantitative environmental information can be produced and used as a whole, integrated system for increased synergy and consistency, as well as making better use of limited resources.

1.5 Sources of environment statistics

23. Environment statistics are compiled, stored and disseminated by central statistical services, government departments, research institutes, local authorities and international organizations.  They are collected from sources which include censuses, surveys, and administrative records. Data sources specific to the field of environment statistics include remote sensing, monitoring stations, modelling and estimation, and scientific research. Data sources specific to the field of environment statistics include remote sensing, monitoring stations, modelling and estimation, and scientific research.  Such data are typically dispersed over numerous agencies, departments or institutes, requiring considerable effort to attain compatibility and accuracy.  The collection and compilation process from sources specific to environment statistics differs considerably from the survey techniques employed in social and economic statistics.

24. The development of sources in the environment statistics domain has progressed substantially in the last several decades, although the field is still at a somewhat early stage of statistical development. Environment statistics are now accounting for very complex, multi-source characteristics which require new technologies and procedures that are not traditional to national statistical systems or institutes.  Bio-physical data are being obtained from monitoring programmes, natural resource inventories, mapping and survey activities and interpretation of remote sensing imagery.  These are just some of the new types of information that need to be processed and developed into statistics. 

25. The following are details of the principal sources for environment statistics:

i. Administrative records (of government agencies in charge of natural resources and other ministries)

ii. Statistical censuses (of population, housing, agriculture, livestock, businesses) 

iii. Statistical surveys (of households, employment, and different aspects of environment management)

iv. Monitoring systems (of water quality, air pollution, climate, soils, and so on)

v. Remote sensing (i.e., satellite imaging of land use, water bodies and forest cover)

vi. Estimates and modelling (creating different models for estimation, and using methods such as regression, extrapolation and interpolation)

vii. Scientific research (i.e., glacier retraction, global CO2 concentration)  

1.6 Spatial and temporal considerations

26. Environment statistics require the simultaneous consideration of a number of spatial and temporal issues.  

1.6.1     Spatial considerations 

27. Environmental phenomena occurrence and impacts are distributed through space without regard for political-administrative boundaries.  For example, some aquifers, rivers, ecosystems, and most certainly oceans, are shared by different regions and countries.  

28. The statistical system is usually organized using administrative boundaries. This difference can complicate the collection and analysis of environment statistics as well as make it more difficult when there is a need to combine environment statistics with social and economic statistics.  There is a trend towards producing more geo-referenced data within the fields of economic and social statistics but the concern about data confidentiality is often a substantial stumbling block.  Methods are being developed that allow for more geospatial information to be published which may enable better integration of information in the future.  

29. Some environment statistics fluctuate considerably depending on their geographic location. Different geographic locations can be associated with different climatic and ecosystem conditions and anthropogenic pressures.  Consequently geo-specific information can often times be more useful than national aggregates or averages.  To cite an example of such a case, the maximum level of a pollutant at a specific geographic location may be more important then the national average pollution levels.  These types of considerations are important in the development of the statistics to be compiled and presented. 

1.6.2     Temporal considerations 

30. Time is another important determinant factor in environment statistics.  A uniform calendar or fiscal year does not fit the diversity of natural phenomena – longer or shorter time periods can be much more appropriate. 

31. With respect to periodicity, certain features of natural growth of biomass – for example, in a natural, slow growing forest that is not subject to logging – do not justify or require assiduous monitoring of their status, since the most relevant changes can be observed on an annual or even less frequent basis.  Other environmental processes, however, change so quickly that measurements are needed hourly or even more frequently. One example of frequent monitoring is air quality in urban settings. Air quality is measured by the concentrations of particulate matter (PM10, PM2.5), ground level ozone (O3) or other pollutants depending on the specific city.  Determining the appropriate frequency for updating environment data and statistics often involves different considerations.

32. For example, in fluid environment phenomena, careful consideration of the temporal dimension is needed since there can be ebbs and flows, droughts and floods, snow and runoffs which all influence measurements. Sometimes there may be daily variations and at other times variations may be seasonal depending on what is being measured. Seasonal variations can be seen in the fluctuations in certain types of fish biomass, surface water levels, ice cap surface or the incidence of fires.  In such cases, monitoring needs to be focused more during some months than others, and therefore statistics should be carefully produced in the most relevant time periods.  
1.7 Categories and classification systems relevant to environment statistics

33. The field of environment statistics has no overarching, internationally agreed classification of the environment for statistical purposes.  Instead, there are a number of co-existing, emerging and incomplete categories and classifications which make international comparison an even more complex task.

34. In recent decades, the area of the environment has seen significant growth in the development of systems to categorize environmental information.  These systems include standardized statistical classifications as well as less formalized groupings or categorial systems.  Some of the classifications and categorial systems that have been used in the environmental field have not been developed specifically for statistical purposes, but they do provide some types of connection to standard statistical classifications.  

35. The pioneering environment statistics classifications developed and adopted by the Statistical Division of the Economic Commission for Europe (ECE) between 1989 and 1996 have been used extensively for international data collection. These ECE environment statistics classifications are heterogeneous and are not pure classifications in the traditional sense; most of them include more than one single hierarchical classification. They also include recommendations for definitions, measurement methods and tabulations.  These classifications include:

· ECE Standard Statistical Classification of Water Use (1989)

· ECE Standard Statistical Classification of Freshwater Quality for the Maintenance of Aquatic Life (1992)

· ECE Standard Statistical Classification of Marine Water Quality (1992)

· ECE Standard Statistical Classification of Land Use (1989)

· ECE Standard Statistical Classification of Wastes (1989)

· ECE Standard Statistical Classification of Ambient Air Quality (1990)

· ECE Standard Statistical Classification of Flora, Fauna and Biotopes (1996)

36. Other standard classifications as well as less-formalized categorizations of data which pertain to specific sub-domains of environment statistics do exist and are in use.  These include, but are not limited to:

· Classification systems from within the realm of environment statistics that are partially applicable for the organization of environment statistics such as SEEA’s new land cover and land use classifications (2012), which are based on Food and Agriculture Organization of the United Nations (FAO) categories, and SEEA’s Classification of Environmental Activities (CEA).  

· Standard economic and social statistics classification systems which are also relevant and used in environment statistics, including but not limited to the International Standard Industrial Classification of all Economic Activities (ISIC) and the Central Product Classification (CPC).

· Categorial systems which do not originate in the statistical community but still have utility for environment statistics programmes include the Centre for Research on the Epidemiology of Disasters Emergency Disasters Database (CRED – EM-DAT) for natural disaster types, the ecosystem reporting categories used by the Millennium Ecosystem Assessment and the Inter-governmental Panel on Climate Change (IPCC) categories for greenhouse gas emissions. 

37. At the most detailed levels, all of the aforementioned classifications and categorization systems provide lists of variables which are informative for data collection activities in the sphere of environment statistics. These classifications have been widely used by the UN ECE, Organization for Economic Co-operation and Development (OECD), Eurostat, United Nations Statistics Division (UNSD), and various regional and national bodies for international data collection.

1.8 Institutional dimension of environment statistics

38. The institutional dimension of environment statistics is as important as technical capacity when establishing or strengthening an environment statistics programme at the national level.  Given that environment statistics are multi-disciplinary, cross-cutting, and involve numerous stakeholders, actors and producers, problems of insufficient institutional development, overlapping mandates and functions, inadequate interagency coordination and other institutional issues are very common in most countries. The problems of coordination and heterogeneous development can also escalate to the regional and global levels, where a multiplicity of partner agencies operate with different mandates, work programmes, and production time tables. 

39. The following are four key elements pertaining to the institutional dimension of environment statistics that need to be considered. 
40. The legal framework.  Countries need to review their statistical and environmental legislation to provide clarity regarding the authorities responsible for producing official environment statistics along with guidelines for statistical governance and coordination.

41. Institutional development. Often environment statistics are developed using a project based approach. This results in certain products and publications but the challenge is how to transform project based efforts into a progressive institutionalized programme. Successful organization of a national environment statistics unit, with a well defined programme, is critical within the institutions officially responsible for statistics production. It is important for the environment statistics units to have a capacity building programme for their staff along with appropriate levels of financial resources to support the work and development. 

42. Inter-institutional collaboration. The multi-disciplinary and cross-cutting nature of environment statistics typically requires that numerous actors collaborate for the production of official statistics. The collaboration can take the form of data sharing agreements between key institutions and often requires the establishment of a multi-stakeholder platform tasked with coordinating the production of environment statistics including the use of common statistical standards and methodologies. 

43. Institutional cooperation at national, regional and global levels.  The institutional challenges common in countries are also faced by the international statistical organisations and other international agencies that are involved with environment information. Reporting requirements for certain international agreements and treaties are an important dimension of environment statistics and as such need to be seen as part of the system of environment statistics in a country.

1.9 Relation of environment statistics to social and economic statistics

44. Environment statistics is closely related to social and economic statistics.  Data and other inputs from both these domains can enrich the analyses of environmental data when these different types of information are integrated.

45. For example, basic environment statistics can be combined with both economic and social statistics to produce environmental and sustainable development indicators.  Environmental-economic accounts can also be developed using the guidelines developed in the SEEA Central Framework.  Relevant economic and social statistics are also required in environment statistics but are not considered core environment statistics.  These statistics are not included in the 5 components of the FDES but are instead included as auxiliary statistics (in Chapter 4).  

Chapter 2: Framework for the Development of Environment Statistics (FDES)

2.1 Purposes and main characteristics of the FDES 

46. The FDES is a statistical tool that offers a foundation and a structure for organizing information about the environment through a logical arrangement of environment and environment related statistics. The main purpose of the revised FDES is to serve as a reference and guide for the development of environment statistics at the national, regional and international levels.

47. The FDES is a comprehensive, integrative and organizing framework to guide the collection and compilation of environment statistics and synthesize data from various subject areas and sources. It encompasses all aspects of the environment.

48. The uses of the FDES include the following: 

· To facilitate a review of the main quantifiable aspects of the environment structured in the components, sub-components, and topics presented in the FDES; 

· To help identify the components, sub-components and topics that are relevant and statistically feasible according to defined needs and priorities; 

· To contribute to the assessment of data requirements, sources and availability;  

· To enable the structuring of data bases and information systems; and 

· To assist in the co-ordination and organization of environment statistics given the inter-institutional nature of the domain.  

49. The focus of the FDES is the environment. The FDES employs a holistic view of the environment. Starting from a holistic perspective, an anthropocentric or human-centred dimension can also be identified.  The FDES is structured in a way that allows links to economic and social domains.  It is compatible with other frameworks (both statistical and analytical) and systems.  As such, the FDES facilitates data integration within environment statistics and with other (economic and social) statistical domains.

50. The FDES provides general guidance and a logical structure for organizing and producing environment statistics.  More specific guidance on the development of environment statistics from a methodology perspective (i.e. data collection, validation, dissemination) will be available in the forthcoming handbooks and compilation guidelines that will supplement the FDES.  

2.2 Conceptual foundation of the FDES

51. The FDES structure was developed based on a simplified conceptual foundation that considers the environment and human sub-systems interacting with, and changing, each other.  Figure 2.1 shows one conceptualization of the FDES with the environment as the main focus, the human sub-system as an integral part, and the arrows representing a variety of different, complex processes and interactions.

Figure 2.1: One conceptualization of the FDES showing interactions of the Environment with the Human Sub-system
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52. The environment in the broadest sense would be the physical universe, but as a practical matter it can only actually encompass that portion of the universe about which we have knowledge.  While the human sub-system exists within the context of the environment, not all information and statistics about the human sub-system are considered environment statistics. The statistics which describe the human sub-system, in isolation from their environmental context, are typically named according to the topic area, for example, social or economic statistics.

53. Human existence depends upon the environment.  Humans require the environment to live and for various social, cultural and economic purposes.  The human sub-system uses the environment for obtaining important physical resources, and after production and consumption activities have taken place, humans also use the physical environment as a recipient or “sink” for various emissions, residuals and wastes, as well as degraded energy in the form of heat.  Human societies and their methods of extraction, production, consumption and disposal of residuals impact the environment that supports them and other life forms in general.  The changing environment, in turn, impacts humans in different ways. The interactions between and within the different systems are often complex and interwoven. Developing information about these various systems, including such tasks as developing monitoring systems and compiling diverse data into reliable statistics, is challenging. 

54. Evidence in recent decades of escalating human impacts on ecological systems worldwide raises concerns about the consequences of ecosystem changes for the sustainability of human societies and also for human well-being.  Environment statistics are needed to provide structured data to inform on these important dynamics and their main trends over time and through different spatial scales.

55. To break down the complex processes of the environment into more simple aspects for statistical purposes, a structured sequence has been developed and illustrated by Figure 2.2.  This sequence includes environmental conditions and natural processes; interactions between the human sub-system and the environment; changes in environmental conditions; and impacts of the changes on the human sub-system.  Environmental conditions are modified from one point in time, designated as t0, to the second point in time, called t1, by both human and natural processes interacting throughout the time period. 

Figure 2.2:  Environmental Conditions and their Changes
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56. Typically the environmental condition of interest is described and usually measured at the beginning of an observation period and then again at the end of the defined observation time period.  Changes can be observed and measured between the initial and final points in time, and by comparing different time periods.  The changes can be due to natural processes, human activities and combinations of these two factors.

57. Humans use the environment for both production and consumption. They use (1) land as space for different human activities; (2) non-renewable natural resources such as energy and non-energy minerals; and (3) services generated and sustained by the work of ecosystems. Environmental conditions, natural processes and the capacity of ecosystems to provide their goods and services all experience change as a result of human activities.  Due to the interconnectivity between all of the different systems, changes in one part can influence a variety of different parts of the system typically through feed-back type mechanisms.  Human sub-systems, including economic and social processes, are also part of this network of influence and change.

58. One of the human social sub-systems that is important when considering the physical environment is the function of government – and in particular environmental policy. Other policies, such as transport, agriculture, energy, research and development, and industry policies can also be very far-reaching in terms of human influences on the environment.  But if we look more closely at environmental policies, often the major aim of environmental policy is to maintain the health and capacity of the Earth’s ecosystems so they can continue to provide goods and services. In the context of the FDES, maintaining the health and capacity of the environment is viewed as maintaining environmental quality.  Only through maintenance of an integrated, functional ecosystem can each environmental good and service be assured.

59. The types and sources of data needed to provide this information, and the methods for obtaining these data, are many and varied.  The FDES only attempts to mark out the scope and boundaries of environment statistics.  It provides an organizing structure for synthesizing and presenting the information in a comprehensive, consistent and coherent manner.  It does not detail the types, sources and content of data needed.

2.3 From the conceptual foundation to the FDES structure

60. This section describes how the FDES component structure is established based on the conceptual foundation discussed above. 
61. The structure and components of the FDES organize the environment statistics domain into different parts using a multi-layered approach.   The first layer of the structure shows how the statistical topics describing the state of the environment, its changes, and interactions with human activities, are grouped into five fundamental components. In subsequent layers, each of the five components is described and their respective sub-components and topics, are presented in detail. 
62. The FDES structure and components follow the conceptual construct illustrated by Figure 2.2 above.  These aspects include environmental conditions and natural processes; interactions between the human sub-system and the environment; changes in environmental conditions; and impacts of the changes on the human sub-system.  

63. At the centre of environment statistics is the need to inform about environmental conditions, and how they are modified by the interactions of human and natural processes.  The first and central component of environment statistics encompasses environmental conditions and processes (see Figure 2.3). In many ways this information constitutes a set of background environment statistics where the main characteristics of the physical and biotic environment are grouped.  Component 1 also incorporates the available information about the quality of the environment, including topics such as pollution and contamination concentrations in air, water, soil, oceans and marine waters. 
64. Although from the conceptual stand point, environmental conditions may also include the stocks of environmental resources, for statistical and analytical reasons these contents are placed under Component 2.  Component 2 directly focuses on the human sub-system and the requirements from social and economic activities for using various environmental resources.  The sustainable use of these resources implies at least the maintenance of their stocks through time.  Therefore Component 2 organizes statistical topics about environmental resource assets and the human use of these assets.  
65. To focus on the human sub-system’s returns to the environment, a third component is needed in order to present information about the matter released from human control into the environment.  Thus, Component 3 encompasses the emissions, residuals and waste that are produced, managed and finally emitted from the human sub-system into the different parts of the environment and which in turn affect the conditions and processes occurring in the environment.  
66. As changing environmental conditions and processes also impact human beings, a fourth component has been created to incorporate these changes. Component 4 incorporates the statistical topics that inform about environmental impacts on the human sub-system, such as those from extreme weather events, natural disasters and environmentally related health issues.  
67. Finally, Component 5 organizes monetary information about the responses from the human sub-system to the changing conditions of the environment and other information about governance, management of environmental information and engagement. 
68. Figure 2.3 shows the 5 different components of the FDES as separate yet intrinsically related to each other.
Figure 2.3: Five components of the FDES
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69. It should be noted that a two dimensional diagram can only provide a limited visualisation of complex and interrelated phenomena of the relationships between humans and the environment. However, this diagram can be a useful visual tool to keep in mind when discussing the different components of the FDES in more detail. 

2.4 Relationship between the FDES and other systems and frameworks

70. This section aims to describe the relationships among the FDES and other structuring and synthesizing frameworks and systems.  The FDES, as a statistical framework provides structure and direction for the production of basic environment statistics.  
71. Figure 2.4 below depicts these relationships, starting with the highly disaggregated and voluminous amount of data in the bottom section, where the FDES resides, moving upwards to the highly aggregated and less voluminous data in the upper section.  While the SEEA’s primary output is the SEEA aggregates, it can also contribute to the Sustainable Development Indicators (SDIs), Millennium Development Goals (MDGs) and Driving forces-Pressures-State-Impacts-Responses (DPSIR) indicators, as depicted in the figure.    

Figure 2.4 Relationship of the FDES with Other Frameworks, Systems and Selected Indicator Sets
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72. Environment statistics form a multipurpose data system serving a wide variety of user needs. When properly produced, environment statistics series can be further aggregated and synthesized using other frameworks specifically formulated for that purpose, such as SEEA, as well as various other indicator frameworks and sets, like DPSIR.  The environmental dimension of sustainable development indicator sets and the MDGs are two examples of other such indicator sets. 
73. Yet other relevant indicator sets are being produced regionally, for groups of countries (for example Eurostat’s and OECD’s indicator sets), and nationally. These indicator frameworks and sets structure and guide the production of different indicators, tailored for specific users and monitoring needs.  
74. Conceptual soundness and statistical feasibility have been key factors in the revision of the FDES.  There are many different approaches that attempt to explain and describe the environment.  Some conceptual constructions can be narrow while others can be very complex and comprehensive.  They are all important and applicable, under different circumstances or with distinctive purposes.  The FDES revision considered a range of perspectives including both the ecosystem approach and the natural capital approach.  

2.4.1 The FDES and SEEA 
75. The FDES and SEEA are complimentary, not competing statistical frameworks/systems where the common intersection is statistical content dealing with the environment (see Figure 2.5).  The FDES structures information about the whole environment and about how the environment relates to humans whereas, the SEEA Central Framework describes the interactions between the economy and the environment, and the stocks and changes in stocks of environmental assets. 

Figure 2.5 The FDES and SEEA
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76. The FDES is not bounded by any pre-existing system of accounting as it is aimed at remaining a flexible framework that enables and facilitates the production and further development of environment statistics.  The FDES is also not bounded by an overarching conceptual foundation that describes the environment, for this foundation has not been universally produced and agreed upon.  The SEEA Central Framework, on the other hand, applies the accounting concepts, structures, rules and principles of the SNA to environmental information, and thus is, in general, consistent with the SNA.  

77. In terms of contents, the SEEA does not directly include various key environment statistics topics that the FDES considers as constituents.  The FDES includes all the different attributes of the environment including environmental quality (of air, water, etc), impact of the environment on human health, as well as the occurrence and direct impact of natural disasters and extreme weather and natural events, etc.  The SEEA Central Framework includes these aspects only as part of the valuation of environmental assets.  In other words, information about these aspects, as developed under the FDES, would be needed in order to implement the asset accounts as defined in the SEEA Central Framework. 
78. Environmental accounts use environment statistics as their foundation.  At the same time, when developing an environmental information system for statistics, it can be advantageous to develop the system to also meet the requirements of environmental-economic accounting.  In this way, a multi-purpose data system can be developed which can lead to specific policy appropriate environment statistics as well as a system of environmental-economic accounting.  Typically, accounting systems, whether business accounting or environmental-economic accounting, require that certain dimensions and categories are used.  By identifying these information needs when an information system is being developed can be an important step in determining the various user needs that may be met.  Typically, there needs to be a reciprocal relationship between statistics and accounts.  
79. The SEEA helps to organize certain types of environment statistics in a way that can be coherent with economic statistics.  By providing a clearly defined approach, the SEEA enables a connection to be made between these two statistical domains.  With coherent data sets, important analytical methodologies based on the SNA can be extended to include an environmental dimension.  Examples include environmentally extended input-output analysis and economic equilibrium models including environmental dimensions/variables.  The results from these types of environmental-economic analyses and models can be used to augment knowledge based solely on environment statistics when developing environmental policy and management strategies.
80. The FDES is designed to provide guidance to countries in the early stages of developing environment statistics, but it can also guide the evaluation of the coverage and focus of more advanced countries.  Evaluating which institutions have the responsibility for the production and dissemination of certain types of environmental information can be a useful exercise.  It can also help identify certain data gaps or limitations if a country is engaged in or considering the implementation of the SEEA Central Framework.
2.4.2 The FDES and Ecosystems
81. Assessing, understanding and managing complex dynamics of the environment has led to increased demand for, and capacity to use, a holistic ecosystems approach.  This approach has been considered as a potential conceptual foundation for the FDES, since it enables the environment to be captured and described as a system, composed of sub-systems (ecosystems) that are functional units of biological organisms interacting with inert entities.  An ecosystem is a dynamic complex of plant, animal and microorganism communities and the non-living environment interacting as a functional unit. Ecosystems provide provisional, regulating, cultural and supporting services used by humans. People are integral parts of ecosystems and a dynamic interaction exists between them and other parts of the ecosystems, with the changing human conditions driving, both directly and indirectly, changes in ecosystems and thereby causing change in human wellbeing.
  The systemic view underpinning the ecosystem approach allows an understanding that the ecosystem as a whole is greater and more complex than the sum of its parts, and the interrelations among components are dynamic and are as important as the functioning of each individual part.  This view is perhaps closer to the reality in which we live than partial and static ways of conceptualizing the environment.

82. When considering conditions of work at most national statistical offices, the resources available, the observational units which are in general use and the format of the statistical series that are currently available, it seems very difficult at present to effectively apply the ecosystems approach (i.e., by converting ecosystem categories into environmental components of the FDES).  This particularly applies to less established or resourced statistical offices, as a great proportion of the environmental information, and most of the auxiliary demographic, social and economic information that is of interest to the environmental field, is not available in a spatial format or cannot be converted to represent ecosystemic units.  

83. Using an ecosystem perspective, which is inherently multifaceted and complex, tends to complicate rather than clarify different types of environment information. This, however, does not hinder the use of the ecosystems approach as a representative design of the environment, how it functions, and particularly for identifying what the most important environmental concerns are worldwide. 

84. The ecosystem approach can be used to understand the contents of the FDES and its interrelations. The ecosystem approach has therefore been kept in mind throughout the revision of the FDES and in the design of its main components and statistical topics.

2.4.3 The FDES and Natural Capital 

85. The natural capital approach has been defined as: A means for identifying and quantifying the natural environment and associated ecosystem services leading to better decision-making for managing, preserving and restoring natural environments.
  

86. Natural capital provides goods and essential functions to the economy, as well as services to humans and to other living beings.  The natural capital approach incorporates the stock concept of natural capital as well as a flow concept of provision of services. It provides a foundation for structuring physical data, even without monetary valuation, particularly to produce data about stocks and flows.  This approach is anthropocentric and cannot cover the whole scope of environment statistics. It is, however, an important approach for treating certain types and aspects of environment statistics.  The case can therefore be made to apply such concepts when informing about the stocks and use of the environmental resources.  A natural capital approach can be clearly seen in the FDES Component 2 which covers Environmental Assets and their Use. 
2.4.4 The FDES and Driving forces – Pressures – State – Impacts – Responses (DPSIR)
87. The FDES is perhaps closest to the DPSIR conceptualization in its construction.  One difference is that the DPSIR model includes directional arrows which imply causality and portray simplistic relationships between the different parts.  Depending on the version, sometimes this model is shown in a circle with arrows leading sequentially from one area to the next, while at other times it is shown with a variety of arrows added to the picture pointing in a number of different directions.  This representational variety does not make entirely clear how the different parts can be related to each other.  The FDES does not assume any directional causality and leaves that to be determined through data analysis. 

88. Importantly, the contents, structure and conceptual underpinning of the DPSIR model, as well as the experiences of practitioners working with it in real life, have been analyzed and considered partially as well as integrally in the revision of the FDES, and have contributed particularly to the shape of its new structure and the scope of its contents. 
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