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Outline

1. Overview of FDES and implementation tools: Basic Set, 
Methodology sheets, ESSAT (20 min)

2. Data collection methods (10 min)

3. GIS and Earth observation (10 min)

4. Compilation of statistics (10 min) 

5. Quality control and validation of Environment Statistics (10 min)

6. Discussion (30 min)
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implementation tools
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Overview of FDES and implementation tools

• The UN Statistical Commission endorsed the revised FDES 2013 at its 44th 
session in 2013 as the framework for strengthening environment statistics 
programmes in countries. 

• The Statistical Commission also recognized the FDES 2013 as a useful tool in the 
context of sustainable development goals (SDGs) and the post-2015 
development agenda.

• The objective are:
• Help international and regional institutions to support strengthening capacity 

in countries to develop environment statistics
• Enhance comparability and availability of environment statistics using a 

common framework
• Better inform policy making decisions
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https://unstats.un.org/unsd/environment/FDES/FDES-2015-supporting-tools/FDES.pdf
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• 6 components

• At the centre: Component 1: 
Environmental Conditions and Quality 

• All of the components relate to each 
other

• Multi-level (component, sub-
component, topic, individual statistics)

• Flexible 

• Adaptable 

FDES is structured into 6 components
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Scope of the FDES

❖ FDES covers biophysical aspects of the environment; 

aspects of the human sub-system that directly influence the 

state and quality of the environment, and the impacts of the 

changing environment on the human sub-system. 

❖ It includes interactions within and among the environment, 

human activities and natural events. 

Description of the FDES

Human Sub-system

Interactions between the 
environment and the 
human sub-system

Processes within the 
environment

Processes within the 
human sub-system

Environment
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Main Attributes of the Components of the FDES
FDES 
Component

Description Types of 
Data

Main Sources and 
Institutions

Relation to DPSIR 
and the SEEA

1
Environmental 
Conditions and 
Quality

Meteorological, hydrographical, 
geological, geographical, 
biological,  physical and chemical 
conditions and characteristics of 
the environment that determine 
ecosystems and environmental 
quality

• Geospatial

• Physical

• Qualitative

• Monitoring and remote sensing 
data

• Environmental, meteorological, 
hydrological, geological and 
geographical authorities or 
institutions

• State and Impact 
element in DPSIR

• Experimental 
ecosystem 
accounts of the 
SEEA

2

Environmental

Resources and

their Use

Quantities of environmental

resources and their changes, and 
statistics on activities related to 
their use and management

• Physical

• Geospatial

• Statistical surveys, administrative 
records, field surveys, land 
registers

• Sector statistics on production and 
consumption activities, 
infrastructure

• Remote sensing data

• Statistics databases of respective 
national authorities and 
institutions such as mining, energy, 
agriculture, water and forest

• Driving force, 
Pressure and State 
elements in DPSIR

• Asset and physical 
flow accounts of 
the SEEA-CF

3

Residuals

Generation, management and

discharge of residuals to air,

water and soil

• Physical • Administrative records

• Estimates based on activity 
statistics and technical coefficients

• Sector statistics

• Monitoring data

• Pressure and 
Response elements 
in DPSIR

• Physical flow 
accounts of the 
SEEA-CF
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Main Attributes of the Components of the FDES (cont.)

FDES 
Component

Description Types of 
Data

Main Sources and Institutions Relation to DPSIR 
and the SEEA

4

Extreme

Events and

Disasters

Occurrence and impact of

natural extreme events and

disasters, and technological

disasters

• Physical

• Monetary

• Geospatial

• Qualitative

• Administrative records

• Remote sensing

• National emergency and disaster authorities

• Seismic, meteorological monitoring and 
research centres

• Industrial complexes that work with 
hazardous substances and processes

• Insurance companies

• Pressure, Impact 
and Response 
elements in DPSIR

• Asset accounts of 
the SEEA-CF

5

Human 
Settlements

and

Environmental 
Health

The built environment in 
which humans live, 
particularly with regard to 
population, housing, living 
conditions, basic services and 
environmental health

• Geospatial

• Physical

• Population and housing censuses, household 
surveys, administrative records, and remote 
sensing

• Health and administrative records

• Housing and urban planning and oversight 
authorities

• Cartographic authorities

• Transport authorities

• Health authority

• Driving force, 
Pressure and 
Impact elements 
in DPSIR

6

Environmental 
Protection,

Management 
and

Engagement

Environmental protection and 
resource management 
expenditure, environmental 
regulation, both direct and via 
market instruments, disaster 
preparedness, environmental 
perception, awareness and 
engagement of the society

• Monetary

• Qualitative

• Administrative records

• Surveys

• Entity producing government expenditure 
statistics

• Statistical entity in charge of national or sub-
national surveys

• Environmental authority and other sector 
authorities

• Response element 
in DPSIR

• Environmental 
activity accounts  
and related flows 
of the SEEA-CF

Environment Statistics Section, United Nations Statistics Division
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Applications of the FDES to cross-cutting issues
(Chapter 5 of FDES 2013)

❖ The FDES can be applied to inform about cross-cutting policy issues 
important to countries at any given time.

❖ Examples:
❖Water and the environment
❖Energy and the environment 
❖Climate change
❖Agriculture and the environment 
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Links between the FDES and 
social and economic statistics

❖The FDES 2013 is structured in a way that allows links to economic and 
social domains.

❖ It seeks to be compatible with other frameworks and systems, both 
statistical and analytical, such as the System of Environmental-Economic 
Accounting (SEEA), the Driving force – Pressure – State – Impact –
Response (DPSIR) framework, and the Millennium Development Goals 
(MDGs), SDGs and the sustainable development indicator (SDI) 
frameworks. 

❖When applicable, it is based on existing statistical classifications. 

❖As such, the FDES facilitates data integration within environment 
statistics and with economic and social statistics.
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Methodological Development and Dissemination of Knowhow

https://unstats.un.org/unsd/envstats/index.cshtml

https://unstats.un.org/unsd/envstats/index.cshtml
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Manual of the Basic Set
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The Basic and the Core Set of Environment Statistics

Basic Set of Environment Statistics

• A comprehensive but not exhaustive set of statistics - supports national 

environment statistics programmes

• Map priority policy needs to statistics – helps determine priority environment 

statistics for national environment statistics programme

• It is flexible  - 458 statistics – not all to be collected at once.  Start with main 

priorities given available resources

Core Set of Environment Statistics

• Tier 1 of the Core Set of Environment Statistics

• Indicates the most relevant and available environment statistics, with  sound 

methodological foundation

• Often initial focus for national environment statistics programmes 
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What were the selection criteria of the Core Set

• Relevance: meets needs of a variety of users and is  
responsive to changes in the environment and related 
human activities

• Measurability: sufficient supporting data and meta-data 
readily available, of accepted quality, and regularly 
updated, or possible to compile the statistics in the near 
term

• Methodological soundness: Core statistics should adhere to 
professional and scientific methods, as well as to 
internationally agreed concepts and definitions to the 
extent possible.
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The Basic Set and its 3 Tiers

• Tier 1 is the Core Set of Environment Statistics which are of high 
priority and relevance to most countries, and have a sound 
methodological foundation, so countries are recommended to 
consider producing them in the short-term.

• Tier 2 includes environment statistics which are of priority and 
relevance to most countries but need more significant investment 
in time, resources or methodological development, so countries are 
recommended to consider producing them in the medium-term.

• Tier 3 includes environment statistics which are either of less 
priority or require significant methodological development, so 
countries are recommended to consider producing them in the 
long-term.

Tier 1 
(Core 
Set)

Tier 2 Tier 3
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Basic and Core Set  of Environment Statistics 

Core Set or Tier 1 = 100
Basic Set = 458

Component 1 Component 2 Component 3 Component 4 Component 5 Component 6 Total

Tier 1 32 30 19 4 12 3 100

Tier 2 58 51 34 11 22 24 200

Tier 3 51 43 5 16 20 23 158

Total 141 124 58 31 54 50 458
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Manual of the BSES
Guidance on Indicators using FDES Statistics

https://unstats.un.org/unsd/envstats/fdes/manual_bses.cshtml
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Manual of the BSES
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The Basic Set is presented into the FDES structure, 
supplemented with additional guidance
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Contents of the Manuals 
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Manual of the BSES
Guidance on Indicators using FDES Statistics

• Water: Sub-component 2.6 - Topic 2.6.1 Water resources; Topic 2.6.2 - Abstraction, 
use and returns of water

• Crops and Livestock: Sub-component 2.5 -Topic 2.5.3 Crops;Topic 2.5.4: Livestock

• Minerals and Energy: Topic 2.1.1 Stocks and changes of mineral resources; Topic 
2.1.2 Production and trade of minerals; Topic 2.2.1 Stocks and changes of energy 
resources; Topic 2.2.2 Production, trade and consumption of energy resources

• Waste: Sub-component 3.3 -Topic 3.3.1 Generation of Waste; Topic 3.3.2  
Management of Waste

• Environmental Protection, Management and Engagement: Sub-component 6.4 -
Environmental Information and Awareness
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Manual of the BSES
Guidance on Indicators using FDES Statistics

• Soils: Topic 1.1. - Soil characteristics

• Geology: Topic 1.1.3 -Geological and geographical information and Topic 

• Natural Disasters: Sub-component 4.1 - Topic 4.1.1 Occurrence of natural extreme 
events and disasters; Topic 4.1.2: Impact of natural extreme events and disasters

• GHG: Sub-component 3.1 - Topic 3.1.1 Emissions of greenhouse gases

• Air Quality: Sub-component 1.3 -Topic 1.3.1 Air quality

• Forest: Sub-component 1.2 - Topic 1.2.3  Forests; Topic 2.3.2 Use of forest land; and 
Topic 2.5.1 Timber resources
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Manual of the BSES
Guidance on Indicators using FDES Statistics

• Environmental Protection: Sub-component 6.1 Topic 6.1.1  Government 
environment protection and resource management expenditure

• Ecosystems and Biodiversity:  Sub-component 1.2 - Topic 1.2.2 Ecosystems and 
Biodiversity

• Land use/land cover: Sub-component 1.2-Topic 1.2.1 Land cover; Sub-component 
2.3 - Topic 2.3.1 Land use

• Human Settlements: Sub-component 5.1 - Topic 5.1.1 Urban and rural population; 
Topic 5.1.2 Access to selected basic services; Topic 5.1.3 Housing conditions; Topic 
5.1.4 Exposure to ambient pollution; Topic 5.1.5 Environmental concerns specific to 
urban settlements
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More Tools to Support Implementation

Environment 
Statistics Self-
Assessment 
Tool (ESSAT)

• FDES-coherent 
compendia on 
environment statistics

Methods 
resource 

hub

• Censuses and 
surveys

FDES
Manual on 
Basic Set of 

Environment 
Statistics

https://unstats.un.org/unsd/envstats/index.cshtml

Knowledge Portal 

https://unstats.un.org/unsd/envstats/index.cshtml
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Strategic Pillars

Blueprint for Action
Methodological 

development 
and 

dissemination 
of know how

FDES & Core 
Set of Statistics

Capacity 
building and 

technical 
assistance

Inter-
institutional 
collaboration

Statistical –
Environmental 
management -

Scientific

Networking

Participating 
in global and 

regional 
communities

Resource 
mobilization

Internal and 
External

Advocacy

Within public 
policy/within 

statistical 
community

https://unstats.un.org/unsd/statcom/doc13/BG-FDES-Environment_Blueprint.pdf

Blueprint for Action, 2013 
(also adopted at 44 Session of Stat. Commission)

https://unstats.un.org/unsd/statcom/doc13/BG-FDES-Environment_Blueprint.pdf
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Pillars of the Blueprint for Action

• National priorities identified within the pillars

• Methodological development and dissemination of know-how
– Application of methodological tools to strengthen national statistical systems

• Capacity building and technical assistance 
– Participate in the programme of technical assistance and capacity building using the FDES 

– Initiate national environment statistics programmes and participate in training and capacity building activities

• Inter-institutional collaboration 
– Appropriate legal mandate and management organs are in place

– Start/strengthen national committees for inter-institutional collaboration in the development of environment statistics

• Networking
– Develop national capacities to integrate into or create national, regional and global networks

• Resource mobilization
– Develop statistical, policy/management and expert communities

– Ensure adequate resources to environment statistics programmes. Support and participate in fundraising and advocacy 
global groups

• Advocacy
– Develop communication methods for various audiences

– Promote the use of environment statistics in national policy planning and development activities
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Guidance tools and reporting templates

1. ESSAT, with 3 parts: 

2.1 Introduction (key concepts)

2.2 Part I (institutional setting)

2.3 Part II (data and statistics) 

ESSAT reporting template (pre-set sections: 1. purpose, 2. rationale, 3. Env. 
Policies, 4. Collaboration/institutions, 5. Organizational issues, 6. Stakeholders 
and FDES topics, 7. summary of env. Stats, 8. data gaps, 9. priorities to improve)

2. NAP template (1. background and justification, 2. objectives, 3. stakeholders, 4. 
ESSAT summary, 5. Outputs/activities e.g. six following pillars, 6. Workplan, 7. 
Budget, 8. Next steps, 9. Annex – ESSAT) 
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The Environment Statistics 
Assessment & 

Environment Statistics 
Self-Assesment Tool
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Background of the Environment Statistics Self-Assessment Tool

• Part of the work programme for implementation of the Framework for 
Development of Environment Statistics 

• Approved by UN Statistical Commission in 2013 : Environment Statistics 
Self-Assessment Tool (ESSAT) 

• Objective: for countries to use in assessing and diagnosing the state of 
environment statistics in the application of the FDES

• Developed by UNSD in collaboration with the Expert Group on Environment 
Statistics
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Use of the Environment Statistics Self- Assessment Tool
Process

• Guides a multi-stakeholder consultation and discussion process. 

• Process led by the National Statistical Office or the Ministry of Environment

• Joint effort by all main relevant stakeholders in environment statistics

• Convene stakeholders: agree on process, conduct assessment with each 
stakeholder

• Validation of assessment for each stakeholder and as a group – agree on 
picture of environment statistics in country as a group, in open and 
transparent manner

• Country can convene stakeholders under existing or new committee, inter-
institutional working group or task force to bring together all the 
stakeholders
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ESSAT Part I

• Organization: Interinstitutional work group/steering group

• Law, Budget, Formalized MoU, Producer – user talks, FDES 
implementation, Dissemination: from yearbooks to advanced web/map 
service tools

• Uses: National policies support, SDG, SEEA

• Trends: HR, IT, other resources: increasing, decreasing, steady

• Participation in EGES, regional groups, Assistances/training, Pillars

• Key/priority components and topics



United Nations Statistics Division

ESSAT Part II

• Map and assess data sources for basic set: availability/gaps, quality, 
relevance, etc.

• Tier 1 - High priority and relevance to most countries and have a sound 
methodological foundation (core set) (100 statistics)

• Tier 2 - Require more time, resources or methodological development 
(200 statistics)

• Tier 3 - Require significant methodological development (158 statistics)

• Excel template with options prefilled according to the BSES

• If needed can be changed, are they adequate, should these be 
developed further?

• Self-assessment challenges:

• Resources; lacking methods, poor quality, inaccessibility  
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ESSAT and NAP

1. Purpose
2. Rationale
3. Environment Policies
4. Collaboration and Institutional Structures

4.1 Legal Framework
4.2 National Strategy for the Development of Statistics (NSDS) or 

Sector Strategic Plan for Environment Statistics (SSPES)
4.3 Coordination within the National Statistical System/Cooperation

6. Stakeholders and FDES Topics
7. Summary of available environment statistics
8. Data Overlaps and Data Gaps
9. Priority future activities to improve environment 
statistics
Annexes

1. Background and justification
1.1 Justification
1.2 National and international environment policies
1.3 Other related initiatives

2. Objective of the national plan
3. Stakeholders
4. Environment Statistics Self-Assessment (ESSAT) 
Summary

4.1 Data summary
4.2 Institutional needs
4.3 Organisational needs

5. Outputs and activities
5.1 Impact
5.2 Outcome
5.3 Outputs and activities

Objective 1: Inter-institutional collaboration: Improve collaboration, 
coordination and awareness of key players across all stages of 
statistical production and dissemination
Objective 2: Methodological development and dissemination of know-
how
Objective 3: Capacity building and technical assistance
Objective 4: Investing in physical infrastructure
Objective 5: Human resource development and management
Objective 6: Networking
Objective 7: Resource mobilization and advocacy
6. Workplan
7. Overall budget
8. Next Steps
9. Annex 1: Environment Statistics Self-Assessment 
(ESSAT)



United Nations Statistics Division

NAP Reporting Template

Reporting Template

• Pillars of the Blueprint for Action allows for sequential, modular, incremental 
plan 
• Allows for results based framework
• Can be used fully or partially to develop project plans
• Extraction of modules based on donor interest
• Pillars/outputs/workplan/budget

• Uses results of the ESSAT to inform outputs and activities

• Structure fits into  statistics project plans and into NSDS
• Can be used to inform workplan of NSDS and Strategic Objectives
• NSDS goes beyond the Action Plan – longer period, additional strategic 

components
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Capacity building and technical 
assistance
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Capacity building and technical assistance

UNSD activities
Regional workshops to disseminate FDES

• Common Market for Eastern and Southern Africa 
(COMESA), Mauritius (Jan 2015)

• East African Community (EAC), Tanzania (July 2015)

• Economic Community of West African States 
(ECOWAS), Togo (Oct 2015)

• Economic Community of Central African States 
(ECCAS), Gabon (Nov 2017)

• Economic and Social Commission for Western Asia 
(ESCWA), Lebanon (Nov 2018)

• plus UNECA regional workshop (Kenya)(Sep 2017)

National workshops such as: Kenya, Uganda, Egypt 

(with COMESA), Rwanda, Tanzania, Burundi, Gambia, 
Namibia, Equatorial Guinea

• Activities with DA 9 and 10 
projects and UNSD regular 
programme of technical 
cooperation

• Delivering in kind contributions 
with partners

• Regional, sub-regional and 
national workshops, national 
capacity development

• Development of training 
material and delivery of e-
learning course
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Capacity building results

National Action Plan

Committee

Compendium



United Nations Statistics Division

Costa Rica
Panama

Countries conducting or initiating Environment 
Statistics Self-Assessment Tool (ESSAT)

Indonesia
Philippines
Mongolia 

Botswana
Burkina 
Faso
Burundi
Cabo Verde
Egypt
Ethiopia
Equatorial 
Guinea
Gambia
Kenya

Brazil 

Colombia
Ecuador    
Suriname
Venezuela

Madagascar
Mauritius
Namibia
Rwanda
Tanzania
Togo
Uganda
Zambia
Zimbabwe

Hungary

Bahamas
Dominican Rep.
Jamaica

ESSAT: https://unstats.un.org/unsd/envstats/fdes/essat.cshtml

https://unstats.un.org/unsd/envstats/fdes/essat.cshtml
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Costa Rica
Panama

Countries compiling FDES-coherent compendia

Indonesia
Nepal
PhilippinesBurkina Faso

Botswana
Burundi
Madagascar
Mali
Mauritius
Zimbabwe

Guatemala

Curacao
Jamaica
Suriname

Jordan
UAE

All compendia available at:  https://unstats.un.org/unsd/envstats/fdescompendia.cshtml

Forthcoming:

The Gambia
Kenya
Namibia
Rwanda
Tanzania
Uganda

https://unstats.un.org/unsd/envstats/fdescompendia.cshtml
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Data collection methods in 
Environment Statistics –

Characteristics and Challenges
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1. Main users of environment statistics

Users Main Types of Environment Statistics

Policy and Decision Makers Environmental indicators and
more aggregated statistics

General Public (including media and 
civil society)

Environmental indicators and
more aggregated statistics

Analysts, Researchers, and Academia Extensive and detailed environment 
statistics

The type, the level of thematic, spatial and temporal aggregation, and the format 
of environment statistics depend on the type of user and the intended purpose of 
use.
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Products of Environment Statistics

Common products of environment statistics are:

• Detailed descriptive environment statistics series

• Environmental indicators

Both can be: 

• Stored in multi-purpose databases 

• Disseminated in the form of:

• Online databases 

• Publications (e.g. compendia, yearbooks)

• Thematic reports

• Analytical publications (e.g.,state of the environment reports)

http://images.google.com/imgres?imgurl=http://www.ruralgestchat.com/formacion/file.php/1/ficha.jpg&imgrefurl=http://www.ruralgestchat.com/formacion/&h=543&w=550&sz=86&hl=en&start=37&tbnid=3nObQk2t2bfSKM:&tbnh=131&tbnw=133&prev=/images?q%3Dficha%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
http://electronics.howstuffworks.com/cd.htm
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2.  Environmental information, data, statistics and indicators

Examples of quantitative 
environmental information

Environmental data

Environment statistics

Environmental indicators

Environmental indices

Environmental-economic 
accounts
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Environmental information

• Environmental information describes quantitative, qualitative or 
geographically referenced facts representing the state of the environment 
and its changes. 

• Quantitative environmental information 

• Consists of data, statistics and indicators and is generally disseminated 
through databases, spreadsheets, compendia and yearbook type 
products. 

• Qualitative environmental information 

• Consists of descriptions (e.g. textual, pictorial) of the environment or its 
constituent parts that cannot be adequately represented by accurate 
quantitative or geographically referenced descriptors. 

• Geographically referenced environmental information 

• Provides facts on the environment and its components 

using digital maps, satellite imagery and other sources 

linked to a location or map feature.

2.  Environmental information, data, statistics and indicators
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Environmental data

• Environmental data are large amounts of unprocessed 
observations and measurements about the 
environment (or its components) and related 
processes. 

• They can be collected or compiled by:
• NSOs, environmental ministries, sectoral authorities 

(water, forest, mining, etc.) 
• Using different types of sources:

• Statistical surveys (censuses or sample 
surveys)

• Administrative records, registers, and 
inventories 

• Monitoring networks, remote sensing, 
scientific research, and field studies.

2.  Environmental information, data, statistics and indicators
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Environment statistics

• Environment statistics structure, synthesize and aggregate 
environmental and other data according to statistical methods, 
standards and procedures. 

• Environment statistics process environmental data into 
meaningful statistics describing the state and trends of the 
environment and the main processes affecting it.

• Not all environmental data are used in the production of 
environment statistics. 
• The FDES provides a framework that identifies environmental data that fall 

within its scope 

• The FDES contributes to structuring, synthesizing and aggregating data into 
statistical series and indicators

2.  Environmental information, data, statistics and indicators
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Validation

Structure

Metadata 
(description)

Data & 
Microdata

Statistics 
(Compendia 

& Databases)

Statistics, 
selection & 
processing

Indicators

Statistical process: from raw data to statistics and indicators

Environment statistics units compile, collect, validate, describe and 
structure environmental data to produce environment statistics series
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Environmental indicators

• Environmental indicators:

• are environment statistics that are in need of further processing and 
interpretation. Environment statistics are usually too numerous and 
detailed to satisfy the needs of policy makers and the general public

• Environmental indicators: 

• Synthesize and present complex statistics 

• Are measures that summarize, simplify and communicate information 

• Define objectives, assess present and future direction with respect to 
goals and targets 

• Evaluate specific programmes, demonstrate progress, measure changes in 
a specific condition or situation over time. 

• Determine impact of programmes and conveying messages.

Policy frameworks such as the Sustainable Development Goal indicator 
framework are used for the identification and structuring of indicators 

2.  Environmental information, data, statistics and indicators
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3.  Sources of environment statistics

• Environment statistics synthesize data originating from a wide range of source types.

• Data used for the production of environment statistics are compiled by many 
different collection techniques and institutions. 

• Understanding and knowing pros and cons of each source is key in environment 
statistics production
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Types of sources

1. Statistical surveys (i.e., censuses or sample surveys of population, housing, agriculture, 
enterprises, households, employment, and different aspects of environment 
management)

2. Administrative records of government and non-government agencies in charge of 
natural resources as well as other ministries or authorities

3. Remote sensing and thematic mapping (i.e., satellite imaging of land use, water bodies 
or forest cover)

4. Monitoring systems (i.e., field-monitoring stations for water quality, air pollution, 
temperature, etc.)

5. Scientific research and special research projects undertaken to fulfill national or 
international demand

3.  Sources of environment statistics
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Statistical Surveys

(a) Censuses: collection of data from the entire population of interest 

(b) Sample Surveys: carried out using a sampling method, in which data are 
collected from a representative portion of the population of interest 

Environment statistics can be collected from surveys by:

(i) adding environment-related questions (modules) to surveys primarily 

intended to collect data on other topics

(ii) using surveys primarily intended to collect environment statistics 

When environmental data are collected through environment statistics 
surveys, the survey is designed according to its objective of producing 
environment statistics. 

• Environment statistics surveys are not always feasible or economical with 
restricted budgets

• Many environment-related surveys and censuses are available at: 
https://unstats.un.org/unsd/envstats/censuses/

3.  Sources of environment statistics

https://unstats.un.org/unsd/envstats/censuses/
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Administrative records

Administrative data kept by government agencies and other
organizations may be used for the production of environment statistics
Advantage: 
• Cost of collecting such data is significantly less than establishing and 

conducting a survey
• Level of response burden is minimized
• Complete coverage is assured of units under administration

Possible Limitations:
• Differences between administrative and statistical terms and definitions
• Risk of deliberate misreporting
• Data may not be checked or validated for statistical purposes; there may be 

restrictions of access to the data
• Coverage of data, though complete for administrative purposes, might not 

match statistical requirements

3.  Sources of environment statistics
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Remote Sensing and Thematic Mapping

Remote sensing is the science of obtaining information about 
objects or areas from a distance, typically from aircraft or 
satellites.

Remote sensing makes it possible to:

• Collect data on dangerous or inaccessible areas 

• Replace costly and slow data collection on the ground, 
ensuring in the process that areas or objects are not 
disturbed 

• Uses: satellite, aircraft, spacecraft, buoy, ship, balloon and 
helicopter images 

• Result can be: mapped, imaged, tracked and observed

Example:

Remote sensing data can be captured and analyzed to measure 
forest cover, compare the impact of natural disasters, 
changes in the area of soil erosion, the extension of 
pollution, changes in land cover or population estimates of 
different animal species. 

3.  Sources of environment statistics
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Monitoring systems
Typically comprised of field-monitoring stations which are used to describe the 

qualitative and quantitative aspects of environmental media, i.e. air, water or soil 
quality; hydrological or meteorological parameters and characteristics.

Main advantages of these data are that they are: 
(i)   Usually collected using verifiable scientific methods

(ii)   Usually validated
(iii)  Often available as time series
(iv)  Frequently use modeling to improve data quality

Possible limitations of data from monitoring systems are: 
• Field-monitoring stations are usually located in “hot-spot” areas where there 

are 
(i) high levels of pollution 
(ii) highly sensitive areas 
(iii) large numbers of the population are affected

Consequently, the measurements will be location-specific and due to the limitations 
of their representativeness, they are difficult to aggregate over space

3.  Sources of environment statistics
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Scientific Research

Main advantages of using data from scientific research and special 
projects are:

(i) these data are usually available for free or for low cost

(ii) they minimize response burden

(iii) they can be used to fill in data gaps

(iv) they are useful for developing coefficients for models

Possible limitations of using these sources include: 

(i) they often use terms and definitions that differ from those 
used in statistics

(ii) access to microdata may be limited

(iii) metadata may be missing

(iv) often data are available only for case examples 

(i.e. limited areas or industries)

(v) often data are available on a one-time basis

3.  Sources of environment statistics
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4. Institutional dimension of environment statistics

• The institutional dimension can be as important as technical capacity when 
developing environment statistics at the national level. 

• Given the multi-disciplinary and cross-cutting nature of environment statistics, 
the production of environmental data and statistics involves numerous 
stakeholders, actors and producers. 

• Insufficient institutional development, overlapping mandates and functions, 
inadequate interagency coordination and other institutional issues are very 
common in many countries.

These limitations also exist at international level: multiple partner agencies operate 
with different mandates, work programmes, and production timetables.
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Resolving institutional concerns

• Identifying the primary institutional obstacles that impede the 
production of environment statistics and developing a strategy 
to overcome these is vital for countries keen on developing or 
strengthening their environment statistics programmes. 

• Key elements pertaining to the institutional dimension:

• The legal framework, clear mandate, clear Memoranda of 
Understanding

• Institutional development

• Inter-institutional collaboration

• Institutional cooperation of national, regional and global 
bodies

• Applying the Environment Statistics Self-Assessment Tool (ESSAT) 
can help in this regard: 
https://unstats.un.org/unsd/envstats/fdes/essat.cshtml

4.  Institutional dimension of environment statistics

https://unstats.un.org/unsd/envstats/fdes/essat.cshtml
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Institutional development

• A well defined mandate and a specific unit in charge of carrying out the production 
of environment statistics is critical for the successful organization of a national 
environment statistics programme within the official institutions responsible for the 
production of statistics. 

• This unit requires a regular budget for operations and a minimum number of trained 
personnel for the tasks entailed. 

It is ideal for environment statistics units to have a capacity building programme for 
staff.

4.  Institutional dimension of environment statistics
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Inter-institutional collaboration

• Environment statistics cover several topics for which the 
data are being generated by NSOs, specialized agencies, 
ministries, provincial and municipal governments and 
scientific institutions. 

• Inherent to environment statistics: collaboration of these 
stakeholders, both at the strategic and technical level.

4.  Institutional dimension of environment statistics

Institutions 
and people
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• Formalized by inter-agency platforms/committees tasked with 
coordinating the production of environment statistics: brings 
together all institutions that produce and use environmental data 
and statistics.

• One of the tasks of the platform is to ensure that common statistical 
methodology, protocols and tools are being used to ensure 
comparability and statistical soundness. Another relevant function is 
to preserve continuity over time, despite significant turnover of staff 
in the different partner institutions.

• Depending on the institutional set-up, in many developing countries 
the coordination role in such platforms lies with the NSO or the 
environmental ministry or equivalent institution. 

• The NSO, if tasked with overseeing the national statistical system and 
coordinating these platforms, must have adequate authority, 
resources or capacities to lead the multi-stakeholder processes. 

Inter-institutional collaboration

4.  Institutional dimension of environment statistics
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GIS and Earth observation 
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Government Accountability Office (2004). “Geospatial Information: Better Coordination Needed to Identify and Reduce Duplicative 
Investments”, available from www.gao.gov/assets/250/243133.pdf

Geospatial information adds significant value and utility to environment statistics
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Main concepts and definitions on GIS

• GIS is “An integrated collection of computer software and data used to view and 
manage information about geographic places, analyze spatial relationships, and 
model spatial processes” Source: ESRI

• The underlying assumption is that any geographic entity can be depicted as a 
Feature (point, line or polygon), or group of Grid cells

• A set of feature data representing a concrete theme is called vector layer, for 
example layer of post offices (points), layer of roads, layer of rivers (lines), layer of 
cadastral properties (polygons). Multiple layers can be overlaid and visualized as 
composite landscape structures on a single layout map.

• A raster layer references a raster file as its data source and a raster renderer that 
defines how the raster data should be rendered and any additional display 
properties. Source: ESRI

• The single maps are ‘fixed’ as a Data frame (containing several layers and grids as 
separate files) and saved as a Project

• Geodatabase is a set of shapefiles (either points, lines, polygons) and grids linked in 
a single structure

• Complete list of terms available from ESRI here: 
http://webhelp.esri.com/arcgisserver/9.3/java/geodatabases/definition_frame.htm
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Main concepts and definitions on Earth 
Observation

1. Remote sensing: the science and art of identifying, observing, and measuring an 
object without coming into direct contact with it. This process involves the detection and 
measurement of radiation of different wavelengths reflected or emitted from distant 
objects or materials, by which they may be identified and categorized by class/type, 
substance, and spatial distribution (NASA). 
• Measures continuous arrays of reflectance values and the (approximate!) geographic 

location of pixels or grid-cells

2. Optical remote sensing: Satellite and Aerial: for land cover and use
3. Synthetic Aperture Radar: for biomass, peatlands, elevation 
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Satellite instruments

High resolution
• NASA’s Landsat
• ESA’s Sentinels
• SPOT
Very high resolution
• QuickBird
• Ikonos
Moderate resolution
• NASA’s MODIS
• ESA’s MERIS
SAR
• ALOS-PALSAR
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Interface of ArcMap
Select 

feature
Check 
Value

Change Layout 
template

Edit shapefiles

Main Toolbars and functions (in menu Customize/Toolbars …..)
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Coordinate systems and 

projections

• In ArcMAP projections suitable for global view: WGS 1984; For national UTM

• Every geographic map is distorted illustration of the curved earth surface onto a flat 
plate, coordinate systems and geographic projections set the parameters for this

Coordinate systems enable geographic datasets to use common locations for 
integration. A coordinate system is a reference system used to represent the locations of 
geographic features, imagery, and observations such as GPS locations within a common 
geographic framework. ESRI: 
http://webhelp.esri.com/arcgisexplorer/2012/en/map_projections.htm

There are two common types of coordinate systems (ESRI):

• A global or spherical coordinate system such as latitude-longitude. These are often 
referred to as geographic coordinate systems.

• A projected coordinate system based on a map projection such as transverse 
Mercator, Albers equal area, many national ones … project the spherical into 2-
dimensional plate

http://webhelp.esri.com/arcgisexplorer/2012/en/map_projections.htm
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Overview: What is GIS and how it works

1. Course is based on personal experience and is designed to 
aid ecosystem accounting purposes

2. More basic introductions to GIS with online training are 
available from ESRI: 
http://training.esri.com/gateway/index.cfm?fa=catalog.web
CourseDetail&CourseID=1911

3. Situation: you are a statistician and you are faced with GIS 
data: examples raster file of Land cover (GlobCover2009) 
and UNmap vector data on countries

4. You need to learn how to load, explore and understand the 
attributes with the spatial data

http://training.esri.com/gateway/index.cfm?fa=catalog.webCourseDetail&CourseID=1911

E-learning course designed to 
introduce thorough conceptual 
and practical issues in 3 modules.
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Compilation of Environment 
Statistics
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How can we move from the 
existence of data sources spread 
across institutions to well 
compiled environment statistics?
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Compilation of Environment Statistics
Let us look at some successful cases among African countries…

Burkina Faso
Burundi
Cabo Verde
Ethiopia
Guinea
Madagascar
Mali
Mauritius
Rwanda
United Republic of Tanzania
Zambia
Zimbabwe

All compendia are available at:
https://unstats.un.org/unsd/envstats/fdescompendia.c

shtml and on each country’s respective 
website.

https://unstats.un.org/unsd/envstats/fdescompendia.cshtml
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All known compendia available here: https://unstats.un.org/unsd/envstats/fdescompendia.cshtml

https://unstats.un.org/unsd/envstats/fdescompendia.cshtml
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Typical content of a compendium…

• Preamble
• Acknowledgements
• List of tables
• List of figures
• Abbreviations
• Introduction
• Methodology 
Component 1: Environmental Conditions and Quality
Component 2: Environmental Resources and Their Use
Component 3: Residuals
Component 4: Extreme events and disasters
Component 5: Human settlements and environmental health
Component 6: Environmental protection, management and engagement
• References

All of the above undertaken per the situation and needs of The 
Gambia
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Demonstration of the Mauritian example…
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Demonstration 
of the 
Mauritian 
example… use 
of maps
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Demonstration of the Mauritian example: descriptive text 
to complement data…
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Demonstration of the Mauritian example: descriptive text 
to complement data…
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Demonstration of the Mauritian example: descriptive text 
to complement data…
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Demonstration of the Mauritian example: some (country-
owned) definitions of terms used…
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Demonstration of the 
Mauritian example: 
abbreviations used 
throughout…
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The value of an Environment Statistics Compendium

• Data and information can be shared with the public to inform perception 
and debate

• Data are more readily accessible to researchers, policy analysts, key 
decision makers

• The Gambia is in ownership of its own data
• A compendium is a natural follow-up to an assessment (e.g. if a country 

applies the Environment Statistics Self-Assessment Tool (ESSAT))
• Compendium serves as a tool of coordination among the Statistical 

Office and ministries/agencies
• Behind the scenes of a glossy compendium, there is invariably a 

database or several databases on several environmental themes which 
can be developed in the long-term

• Compendium can improve quality of data
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Process toward realising an Environment Statistics Compendium

• Following an assessment, identification of who (which institution) 
collects data; at what periodicity; via which data collection instrument 
(survey/ monitoring station/ administrative data) etc. can be made

• Data may be centrally collected and compiled into a compendium by the 
NSO in collaboration with key stakeholders

• A National Committee on Environment or similar committee can provide 
forum for conversation between NSO and ministries/agencies
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Quality control and validation of 
Environment Statistics



United Nations Statistics Division

Uncertainty in environmental 
data and statistics

Unlike many areas of social and economic statistics, environment is subject 
of big uncertainties, because:
• Inherent strong variations (e.g. precipitation, temperatures)
• Often data is produced with small samples (for ex. vegetation sampling)
• Remote sensing inputs (on land cover)
• Modelling (if often needed to fill in gaps)



United Nations Statistics DivisionSource: United Nations Statistics Division. Fundamental Principles of Official Statistics, available from 
http://unstats.un.org/unsd/dnss/gp/fundprinciples.aspx

http://unstats.un.org/unsd/dnss/gp/fundprinciples.aspx
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1. Relevance, considers the coverage and contents of the needed

information;

2. Accuracy, is ‘The closeness between an estimated result and the

(unknown) true value';

3. Timelines and punctuality, is the time-lapse between the publication of

data and referred period

4. Accessibility and clarity, refer to clarity of metadata; easiness of users to

understand the data;

5. Comparability, is 'the degree to which data can be compared over time and

domain', spatial domains include sub-national, national and international;

6. Coherence, is 'the degree to which data derived from different sources or

methods produce similar output.

Six Quality Dimensions of official statistics 

European Statistical System  (http://epp.eurostat.ec.europa.eu)

http://epp.eurostat.ec.europa.eu/
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8 December 2015

Validation example: Net ecosystem production in 
Europe

Dom. land cover N R

mean 

ground NEP

mean 

grid NEP bias

bias 

(%) RMSE

broadleaf forest 54 0.62 470 419 -51 -11 192

crops 51 0.51 286 197 -89 -31 248

grass 64 0.33 90 98 8 9 166

natural veg. 22 0.58 91 105 14 16 84

needle-leaf forest 67 0.74 366 297 -69 -19 238

Total 258 0.71 279 237 -42 -15 205

r = 0.71 
significant at 
0.01 level
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Questions and discussions

• What are env. statistics useful for?
• Where to get data?
• What EO and GIS can and can’t do?
• Why to is quality and uncertainty relevant?
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Thank you for your attention!

For more information please contact the Environment Statistics Section 

at the UN Statistics Division:

E-mail: envstats@un.org
website: http://unstats.un.org/unsd/ENVIRONMENT/

http://unstats.un.org/unsd/ENVIRONMENT/

