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1. Introduction
The report «Environment Statistics in China» was written in the light of the objectives of the Expert
Group Meeting (To improve environmental statistics in the ESCAP region) organised by ESCAP in
1993.

The cooperation that has been established between mainly the State Statistical Bureau of China (SSB)
and the National Environmental Protection Agency (NEPA), and — as we understand it from the
Editor's Notes — also other institutions, is a very positive and valuable initiative that should be
continued in the work with environment statistics and environmental reporting in The People's
Republic of China. The report that has been prepared by these institutions is an important basis for
further development of this area.

Based on experiences from Norway in a similar co-operation, all the participating parties can benefit
from such an exercise. This can apply to for example:

- Data availability
- Supplementary competence in the institutions
- Shared experiences; recognition of data needs
- Common responsibility and efforts
- Status and quality of the report

In this review we will try to present some comments to the report Environment Statistics in China
based on our own experiences with environmental statistics and publication activities in Statistics
Norway. Hopefully, this will be of some value in the further development of environment statistics
publications in China.

2. Structure of environment statistics reports
Important guidelines concerning structure and contents of environment statistics can be found in the
following reports from the United Nations:

• A Framework for the Development of Environment Statistics (UN 1984).
• Concepts and Methods of Environment Statistics. Human Settlements Statistics -

A Technical Report (UN 1988).
• Concepts and Methods of Environment Statistics. Statistics on the Natural Environment

(UN 1991).
These UN publications are mainly about the framework, structure and contents of the environment
statistics system, but this should also to some degree be reflected in environment statistics reports.

2.1. Experiences in Statistics Norway
In Statistics Norway we are — in cooperation with several environmental agencies — preparing an
environment statistics/state of the environment report with a 5 year interval. In this report we have
chosen the following structure:

1. Basic background information
2. Factors influencing the environment and use of natural resources
3. State of the environment
4. Global environmental problems
5. Protection of nature and the environment
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In part 1 we present basic data concerning weather and climate, soil and geology, freshwater and
marine waters, vegetation and land use (the basis for natural resources and the natural conditions that
are affected by the pressures and pollution presented later in the report). In part 2 we present the
factors — the pressures — that affect the environment and the natural resources. This part has to a
considerable degree a sectoral breakdown: Population, agriculture, forestry, fishing, manufacturing
industries, transport and energy. In these chapters we seek to present important information
concerning the development of these sectors and how they affect the environment through pollution
and use of resources. In addition themes like air emissions (overview), long-range transported
pollution, waste and chemical substances and products are also presented in this part. In part 3 the
state of the environment is described. We have structured this part according to <mature type» (cities,
cultural landscapes, forests, wetlands, mountains, rivers and lakes, coast and marine environment. In
addition, biodiversity is treated in a separate chapter. As an example: In Part 2 relevant data
concerning the development and structure of the agricultural sector are presented together with data
concerning the main environmental impacts of agricultural activities such as soil erosion, emissions to
water and air, etc. In part 3 the state of the cultural landscape is described with emphasis on how
agricultural activities have changed the landscape and the consequences these changes have on flora
and fauna. Irrespective of structure it will always be some problems with overlap; in the description of
the state it is often of interest to mention both pressures and responses, and it is eventually an editorial
task to find the right balance. Part 4 presents the three main global environmental problems climate
change, stratospheric ozone depletion and global biodiversity. Finally, in part 5, we address
environmental protection issues and try to give an overview of what society is doing to protect the
environment; the responses. This includes information on nature management, international
agreements, monitoring, expenditures and investments, laws and regulations and public attitudes
towards environmental issues. The complete contents of the 1994 edition of the Norwegian
environment statistics publication (SSB, DN and SFT 1994) are presented in Appendix I.

This structure is to a considerable degree based on the so-called pressure—state—response framework.
We first describe the pressures of pollution and use of resources, these pressures affects the state of
the environment, and society's response is either to prevent or reduce the pressures on the
environment or to repair or protect the state of the environment. This framework is frequently used by
countries in environment statistics or state of the environment reports.

The order of the main parts may vary; some may for example prefer to present the state information
before the pressures.

Statistics Norway has recently carried out an evaluation of the Norwegian environment statistics
report from 1994. The respondents were asked, among other things, to comment on the structure that
had been chosen (see Appendix). One important comment we received was that it is important with
a logical structure, however, there are several ways of obtaining this, and the most important thing —
no matter what structure that is chosen — is how the subject matter is presented in text, tables and
graphics.

2.2. Different alternative structures
There are several ways of structuring environment statistics, state of the environment reports or
environmental indicator reports. Some main structures can however be emphasised:
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i) According to problem area or issue:

Alternative I
• Climate change
• Ozone layer depletion
• Eutrophication
• Acidification
• Toxic contamination
• Urban environmental quality
• Biodiversity
• Waste
• Water resources
• Forest resources
• Fish resources
• Soil degradation
• General data

Alternative II
• Climate Change
• Ozone Layer Depletion
• Loss of Biodiversity
• Resource Depletion
• Dispersion of Toxics
• Waste
• Air Pollution
• Marine Environment & Coastal Zones
• Water Pollution & Water Resources
• Urban Problems, Noise & Odours

The examples above are taken from the OECD core set of environmental indicators (OECD 1994)
(Alt. I, left), and from the ten «policy fields» defined in The Pressure Indices Project of the European
Commission (Commission of the European Communities 1996) (Alt. II, right).

ii) According to sectors:
• Energy
• Agriculture
• Forestry
• Fishing
• Mining and quarrying
• Manufacturing industries
• Transport
• Public sector
• Households

iii) According to main recipient of pollution or other impacts:
• Air
• Inland waters
• Marine waters
• Land

It is not possible to say that one is better than the other, and in practice different national and
international environment statistics publications have a mixture of these «main» structures, but with
varying degrees concerning what is emphasised.

2.3. The present structure of «Environment Statistics in China»
The report Environment Statistics in China contains 9 chapters:

1. Natural State and Natural Resources
2. Population and Consumption of Residents
3. Agriculture
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4. Transportation and Communication
5. Energy
6. City Construction
7. State of Environmental Pollution
8. Environmental Protection
9. Marine Environment

This structure is a mix of «background» data (1 and 2), sector information (parts of 2 — if we consider
population or households as a sector — 3, 4 and 5), pollution or pressures on the environment (7), and
ecosystem or thematic information (6 and 9). The present structure could perhaps be characterised as
mainly «sectoral», and with some additional chapters presenting general overviews (1 and 7).

An example of a very simple restructuring of the chapters in the report Environment Statistics in

China may — taking the comments in the previous paragraphs of chapter 2 into account — therefore be
something like this (some examples of tentative additions are presented in italics, but this will be
commented more extensively in chapter 3 of this review):

Background information
• Natural state and Natural Resources

Pressures on the environment
• Population and Consumption of Residents
• Agriculture
• Forestry
• Fisheries
• Manufacturing industries
• Transportation and Communication
• Energy
• State of Environmental Pollution

State of the environment
• Urban environment (now partly in City Construction and in State of Environmental

Pollution)
• Marine Environment
• Inland Waters
• Forests
• Wetlands

Societal responses
• Environmental Protection

This structure is really not very different from the one already adopted in the Chinese environment
statistics report (except for the new superior levels), but one should keep the pressure—state—response
framework in mind both when considering expansion of the contents (new chapters) and when
composing and editing the individual chapters.

3. Contents and selection of data
Substantial efforts seem to have been made to collect both background data, relevant environmental
data and resource related data. In the following, some comments are made concerning the contents of
the report based on experiences from environment statistics work in Norway. The comments may be
taken into account as the work of establishing the statistical basis for environment statistics in China
progresses, and further development — both in the short and long term — of publications in this area is
undertaken.
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When developing environment statistics one should also take into consideration the data needs in
connection with different kinds of international reporting, and try to adopt international standards and
definitions. Here we can refer to the ECE Standard Statistical Classifications and Definition of
Terms. The publication Readings in International Environment Statistics (UN-ECE 1993) presents
these classifications, and includes also a bibliography of methodological papers on environment
statistics
prepared for the Conference of European Statisticians.

The United Nations Statistics Division has also prepared a Glossary of Environment Statistics (UN
1997) that could be useful.

3.1. Main topics or themes that can be included
Fisheries and fish resources (is included in chapter 3. Agriculture, but could deserve a separate
chapter). Such a chapter could include information on stock development of important fish species,
total catch and catch of different fish species or groups of species, catch of crustaceans, molluscs, etc.
Production in fish farming and other types of aquaculture could be included (see comments in 3.2
under Agriculture). Figures for imports and exports of fish and fish products could be included,
together with indicators showing the importance of fisheries and aquaculture in the national economy,
for example as share of employment and GDP.

Forestry and forest resources (is included in chapter 1. Natural State and Natural Resources, in
chapter 3. Agriculture, and in chapter 8. Environmental Protection, but to a very limited degree.
Could deserve a separate chapter). More information concerning the evolution of forests would be
highly relevant. Is the volume increasing or decreasing, how much roundwood is cut, for what
purposes is the timber used, what is the relationship between growth and removal, are there regional
differences, etc. From an «energy» point of view the amount of fuelwood extracted from the forests
would be very relevant. Indicators showing the importance of forestry in the national economy, for
example as share of employment and GDP could be included.

Manufacturing industries (mining and quarrying included). Basic information on manufacturing
industries of resource and environmental significance could be presented in such a chapter. This could
include data on employment, number of establishments, use of raw materials, production, contribution
to GDP, discharges to water, emissions to air, etc.

Global problems
- Climate change
- Ozone layer depletion
- Loss of biodiversity

Societal responses (is already to some degree included in Chapter 8 Environment Protection and in
the article Chronicle Events of Environmental Protection in China, but this could be expanded to
include a comprehensive presentation of legal acts, different kind of regulations, nature conservation,
monitoring, taxes, environmental protection expenditures, etc.)

A separate chapter for solid waste. This chapter could include all types of waste (from households,
industries, hazardous waste, etc.). The chapter should present waste amounts, waste materials, waste
treatment and recycling.

A separate chapter for air emissions. This chapter could include a general overview of air

9



emissions, presenting trends for total emissions, distribution on different sources (mobile, stationary,
processes) and industries (households, manufacturing industries, energy sector, etc.). To the degree
that the data basis allows it, regional figures (for example for the provinces of China) could be
included.

A separate chapter for discharges to water. This is probably a more difficult task than air
emissions, but it should be considered as an option. These two suggestions for separate chapters for
air emissions and discharges to water imply that chapter 7. State of Environmental Pollution in the
present report should be split up into separate chapters.

Comparisons with other countries or regions. This could be included in the different chapters, and
could contain a presentation of important key data in China compared with data from a selection of
other countries. Such international comparisons are also possible to present in a separate chapter.

In Environment Statistics in China the only «nature type» or environment that is described in a
separate chapter is the marine environment, and to some degree the urban environment. It would
perhaps be a good idea to include other «nature types»:

Chapters on the state of the environment
- Inland waters (rivers and lakes)
- Agricultural areas
- Forests
- Wetlands
- Mountain areas
- Others «nature types» of major importance in China
- Biodiversity

3.2. Comments to the selection of data for the main topics
In this paragraph rather detailed comments are made on the selection and presentation of data
presented in the 9 chapters of Environment Statistics in China. Some suggestions for further data in
these chapters are also made.

Background and Objective; Environment Statistics in China; The Relations between
Environmental Protection and Development of Social Economy
These introductory paragraphs make up a relevant introduction that present background information
concerning the development of environment statistics and the purpose of the report.

Chapter 1. Natural State and Natural Resources
Much relevant basic information is presented in this chapter.
• Generalised maps showing for example the provinces of China, the population density of these
provinces, distribution of annual precipitation (maybe with graphs showing annual variation for
selected localities superimposed on the map), etc. would improve this chapter considerably.
• Tables 1.02 Statistics on Land and 1.03 Statistics on Natural Resources: The mix of units in these
tables is somewhat confusing. For example: In table 1.02 there is mix of hectares and km 2 . The total
area of different land use categories in table 1.03 are presented in hectares, and the per capita figures
are presented in mu. This is really a general comment applying to several of the tables in the report.
• For international use, the unit mu should have been defined (as far as we can understand,
1 ha = 15 mu and 1 mu = 666.7 m 2).
• Table 1.03: What is the definition of «Forestry land0 The area of this land use category is over two
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times the area of forest (corresponding to a forest cover of 13.4 per cent) presented below in the same
table.
• In the description of water resources a distinction should have been made between hydropower
resources (energy resource) and water resources (material or environment resource).

Chapter 2. Population and Consumption of Residents
• A graph showing the trend in the GDP growth, and also an overview of which sectors that are of
greatest importance could be included.
• What is the unit of table 2.04 Annual Average Consumption of Urban and Rural Residents?

Chapter 3. Agriculture
This is an interesting chapter with much relevant information.
• One could, however, consider to treat Forestry and Fisheries in separate chapters. Concerning
aquaculture the part of this industry that is an integrated part of agriculture could be included in this
chapter, and the perhaps more specialized part of aquaculture in the coastal area or marine
environment could be included in a separate chapter on fisheries.
• Interesting information on soil erosion, desertification, soil salinization, use of chemicals and
fertilizers is already included in the chapter. Data on run-off of plant nutrients (from manure and
fertilizers), other discharges to water, etc. could perhaps be included in subsequent editions of the
report. Farm chemicals could perhaps also be specified according to main ingredients (tons of active
ingredients), and fertilizers could be specified as tonnes of phosphorus, nitrogen and potassium.

Chapter 4. Transportation and Communication
• If available, statistics on the use of bicycles could be included.
• Statistics for the number of road vehicles (private cars, vans, lorries, buses, etc.) should be included.
• Statistics for the number of vehicle-kilometres driven could also be included.
• Table 4.01 Length of Various Routs: Routs of civil aviation and International rout should be defined.
• Tables 4.02 and 4.03: The units are probably billion passenger-kilometres and billion ton-
kilometres? (not bill. Km/people and bill. Tons/Km).
• Table 4.04: No unit is indicated for the figures of this table.

Chapter 5. Energy
• If available, statistics on the use biofuels would be useful.
• If available, statistics on the use of crop residues, fuelwood, dung (manure) for heating and cooking
could be included.
• The structure of this chapter should be: reserves, production, imports and exports, and use. See for
example the energy chapter of Natural Resources and the Environment 1997 (Statistics Norway
1997). As far as we can see, reserves and imports and exports are not included in the present report.
• Information on the reserves/production rate (the r/p rate) should be included for relevant energy
sources.
• All tables concerning energy production and use should be presented both in energy units
(preferably Joule) and weight or volume units (tonnes, m 3 , etc.).
• If available, statistics concerning energy prices (selected energy goods or fuels; gasoline, fuel oil,
electricity, etc.) would be useful.
• A table showing energy consumption for transport, Use of energy goods as raw materials, and
energy use for stationary purposes should be included.
• Tables 5.02 Total Energy Consumption and its Composition and 5.03 Average Daily Consumption:
It is important to distinguish between primary supply or consumption of energy (total consumption of
energy included consumption in the energy sectors) and secondary or net consumption (where use of
energy goods — both as fuel and raw material — in the energy sectors, oil refineries, etc. is excluded).
In table 5.02; is for example «petroleum» part of the primary consumption and «fuel» part of the
secondary consumption? In table 5.03; what does the average daily consumption refer to? A more
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detailed explanation could have been given in «5.3. Explanation of Statistical Indicators».
• Tables 5.04 Annual Living Energy Consumption and 5.05 Average Annual Living Energy
Consumption per Capita: Do these tables refer to household consumption? A more detailed
explanation could have been given in «5.3. Explanation of Statistical Indicators».

• Table 5.06 Major Material Resources and Consumption seems somewhat misplaced in the energy
chapter. This table would have been more relevant in a chapter concerning manufacturing industries
and could have been expanded to include more materials.

Chapter 6. City Construction
• Table 6.06 Basic Statistics on Gardens and Green Areas: Green areas as a percentage of total urban
area would have been interesting to include.
• More general: More emphasis could have been given to key figures (part of urban area, part of
population connected to sewers, gas supply, etc.).
• Table 6.08 Basic Statistics on Public Transportation: What is the unit for the column «Taxis»?
• Data on urban air quality (level and trend) would have been relevant to include in a chapter on urban
environment (see comment under chapter 7).

Chapter 7. State of Environmental Pollution
• This is a chapter presenting an overview of pollution or environmental impacts. As pointed out in
paragraph 3.1. one could consider to split this into separate chapters.
• Table 7.01 Basic Statistics on the Discharges of Waste Water: The terms «pump» and «sexivalent»
must be defined.
• Table 7.01 Basic Statistics on the Discharges of Waste Water: Is it possible to present a distribution
by main industries?
• Table 7.02 Quality of River Water gives a very interesting general overview of water quality (quality
classes) in selected rivers. Is it possible to present more information concerning water quality? This
could for example include data for water quality (selected parameters) in selected rivers and lakes.
• Table 7.03 Emissions of Waste Gas: Total emissions (here presented in billion m3) is a rather
meaningless indicator. The mix of m 3 and tons in the same table should be avoided.
• Table 7.03 Emissions of Waste Gas: Is it possible to present a distribution by main industries?
• Table 7.03 Emissions of Waste Gas: It must be stated in a note to this table that emissions from
important sources like transport (mobile combustion) and household heating are not included.
• Some information about the most important air emission sources in China should have been
presented (in text or table).
• A table of CO 2 emissions from energy use would have been interesting to include in this chapter.
• Table 7.04 Basic Statistics on City Atmosphere: This table presents average values for different air
pollution parameters in samples of cities. It would also have been interesting to include information
(text, tables, graphs) on how the air pollution status has developed (time series) in selected cities, and
also refer the measured values to air quality limit values.
• Table 7.05 Basic Statistics on the Discharge of Industrial Solid Waste: This table gives a good
general overview, but it would be of great interest to include additional information concerning the
composition of «industrial solid waste».
• Table 7.08 Basic Statistics on Pollution Accidents: The table presents an interesting overview of the
number of accidents and also relevant information on the economic loss. It would also be of interest to
present a more detailed description of the most serious of these accidents; what kind of substances
where emitted and what were the consequences? It also would have been of interest to define what is
included in the figures for «economic loss» (are for example clean-up expenditures included).
• Table 7.08 Basic Statistics on Pollution Accidents: What is the definition of «Noise pollution».
• Table 7.09 (1 and 2) Basic Statistics on 10 Causes of Deaths and Death Rate: That there is a
connection between environmental pollution and health is not disputed. However, the direct causes of
different health disorders (what environmental problem is the most important, what substance is the
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most harmful, to what degree is change in life-style a cause) are much disputed. Perhaps it is best —
for the time being — to leave such tables to health statistics? However, if there are results from for
example specific projects on health effects of air pollution, etc., these could be presented as examples.
Such projects could apply to selected cities or regions.

Chapter 8. Environmental Protection
• Table 8.04 Basic Statistics on Environmental Protection System (1993):It would have been
interesting with a distribution of the number of environment monitoring stations according to type of
monitoring (air, water, etc.)
• See other comments under 3.1.

Chapter 9. Marine Environment
• This chapter also includes information on «sea industry» and is not exclusive a description of the
marine environment.
• Some information on basic environmental conditions of sea water could have been included. This
could include more information on coastal waters and areas directly influenced by human activities.

Chronicle Events of Environmental Protection in China
This chapter gives a relevant general overview of events.
• One could also consider the inclusion of other themes (not only protection, but other events with
relation to environment or resources).

4. Presentation

4.1. General comments concerning presentation and lay-out
Both structure, contents and the way the information is presented will be dependent on what kind of
publication that is to be made (statistical compendium, state of the environment report, environmental
indicator report, etc.), and on the main target groups (politicians, environmental management, media,
schools, etc.) that have been decided for the report.

However, some important general aspects can be emphasised:

• The access to the contents of the report will be facilitated if relevant, well-arranged registers are
developed:

- Contents
- Index of tables
- Index of figures
- Catchword index
- Index of abbreviations (for example institutions), chemical formulas, etc.
- References (bibliography)

These registers can, with the exception of Contents and to some degree Index of figures and Index of

tables, be placed in the rear parts of the report. If the indexes of tables and figures are very long, they
can also with advantage be placed in the rear parts (so that the introductory parts of the report are not
too overwhelming or difficult accessible for the readers).

• Definitions of terms, detailed explanations, etc. can be presented in a Technical Annex.
- In the report Environment Statistics in China, the paragraphs Explanation of Major
Statistical Indicators that now are presented at the end of each chapter (and are very useful),

13



could instead have been presented collectively in such a technical annex.

• Use of graphs and maps can to a considerable degree ease the readers access to the information that
one wishes to present. Trends are more easily detected, and regional dimensions or differences are
more easily presented.

- In the report Environment Statistics in China no maps or graphs are used, and one should
consider more use of these communication or presentation tools when further developing
environment statistics reports (see examples in 4.2). The improvement of computer

technology
and available software in the institutions since the preparation of the current report should
facilitate this task.

• Concerning units: in the tables of the report 10 000 hectares, 10 000 mu, 10 000 tons, etc. (that is
10-4 is frequently used. There may be a tradition for this that we are not aware of, but units of 10 -3 and
10-6 (thousands and millions) should be considered.

• It is important to include analyses or comments to the data that are presented in the tables. Such
comments should focus on reasons for observed changes in emissions or environmental conditions. It
is also considered to be of importance not to include too many figures (numbers) in the texts. This
will only make the texts more complicated and less interesting to the reader; place the figures in the
tables, concentrate on explanations and comments in the text.

- As an example, consider the table 7.03 Emissions of Waste Gases (page 56 of Environment
Statistics in China). By studying this table one can observe that there has been a considerable
reduction in the emissions of sulphur dioxide (50 2) in China from 1992 to 1993. There is no
text giving any explanation of the causes for this reduction.

• Long, complicated and extensive tables could, with advantage, be presented in an Appendix.
- There are no good examples of this in the present report, but it should be kept in mind in
future work.

• All tables and graphics should include references to data sources.
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4.2. Examples of graphic presentations
In this paragraph a few examples of maps or graphs that one could consider to include in an
environment statistics publication are presented. The examples are related to the topic energy or
energy use.

Distribution of coal-bearing sediments in China

Source: Smil 1988
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Distribution of fossil fuel reserves. China. 1985
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Sulphur dioxide (50 2) concentration in selected cities
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Appendix

Contents of the Norwegian environment statistics report The natural
environment in figures 1994)›

Preface
Introduction

Part 1. Background information
Chapter 0. Geographical location and area
Chapter 1. Weather and climate

1.1. Precipitation
1.2. Temperature and seasons
1.3. Weather
1.4. Historical development of the climate

Chapter 2. Geology
Chapter 3. Inland waters, fjords and oceans

3.1. The water cycle
3. 2 Watercourses and catchment areas
3.3. Lakes
3.4. Ground water
3.5. Snow and ice
3.6. Glaciers
3.7. Fjords
3.8. Ocean

Chapter 4. Vegetation and nature types
Chapter 5. Land use

5.1. Areas for industrial activities, buildings and communication
5.2. Wilderness and protected areas

Part 2. Factors that affect the environment and use of natural
resources
Chapter 6. Population

6.1. Population development
6.2. Settlement pattern
6.3. Employment
6.4. Consumption pattern
6.5. Drinking water

Water supply
Water distribution system
Water quality
Use of ground water

6.6. Waste water treatment
6.7. Emissions to air
6.8. Outdoor activities

Outdoor life
Fishing and hunting

Chapter 7. Agriculture
7.1. Agriculture; development and structure

Main economic aspects of agriculture
Agricultural area

Agricultural area in use
Soil resources

Production structure
Number of farms
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Specialisation on farm level
Specialisation on regional level

Input factors
General trends
Technology and energy
Fertilizers
Pesticides
Land and animal productivity

7.2. Agriculture; pressures on the environment
Impacts on the soil resources

Supply of heavy metals
Soil compression
Soil erosion
Acidification

Pollution from agriculture
Discharges of plant nutrients to water
Emissions to air

Chapter 8. Forestry
8.1. Forestry; development and structure

Forest area
Volume and growth
Roundwood cut

8.2. Forestry; pressures on the environment
Production methods and felling techniques
Silviculture
Forest road construction

Chapter 9. Fishing and aquaculture
9.1. Fishing; development and structure

Employment
Boats
The fisheries

Catch: amount and value
Exports of fish and fish products

Sealing and whaling
Aquaculture: rearing of fish

9.2. Fishing and aquaculture; pressures on the environment
Over-exploitation
Emissions to air
Use of medicines and chemicals in aquaculture
Discharges to water from aquaculture
Salmon escaping from the production units

Chapter 10. Manufacturing industries, mining and quarrying
10.1. Manufacturing industries; development and structure

Employment and number of establishments
Production

10.2. Manufacturing industries; pressures on the environment
Emissions from selected trades and enterprises

Mining
Manufacture of paper and paper products
Manufacture of fertilizers
Manufacture of chemicals
Petrochemical industry
Refineries
Ferro-alloy production
Aluminium production
Metallurgy

Chapter 11. Transport and communication
11.1. The transport sector; development and structure

Number of road vehicles
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Railroads
Air traffic
Ships
Road lengths and area of roads
Passenger transport
Goods transport

11.2. The transport sector, pressures on the environment
Emissions to air
Accidents involving transports of hazardous goods
Acute pollution from ships
Noise

Chapter 12. Energy
12.1. Energy; reserves, production and use

Reserves
Oil and gas
Hydropower
Other energy sources

Production
Norwegian oil and gas production
The world's oil and gas production
Hydropower
Other energy sources (coal and bioenergy)

Transport and transmission of energy
Energy use

Energy prices
The world's energy consumption

New renewable energy sources and energy conservation
Solar energy
Wind power
Wave power
Heat pumps
Energy conservation

12.2. The energy sector; pressures on the environment
Extent of hydropower development
Emissions to air

From production of energy goods
From transport of energy goods
From combustion of energy goods

Discharges to ocean waters from the petroleum activities in the North Sea

Chapter 13. Emissions to air (This chapter gives a general overview)
13.1. Level of emissions and emission sources; in Norway and internationally
13.2. Trends in national emission levels

Carbon dioxide
Methane
Nitrous oxide
Sulphur dioxide
Nitrogen oxides
Ammonia
Volatile organic compounds
Carbon monoxide
Lead
Particulates
Other emissions to air

13.3. Emissions on a regional level (counties and municipalities)
13.4. International agreements and national goals and targets

Chapter. 14. Long-range transported pollution
14.1. Air pollution

Supplies of acidifying substances to Norway
Environmentally hazardous substances
Tropospheric ozone
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14.2. Marine pollution

Chapter 15. Waste
15.1. Waste amounts from different sectors

Households
Primary industries
Petroleum production
Mining and quarrying
Manufacturing industries
Construction
Car wrecks
Scrapped ships and boats
Sewage sludge
Hazardous waste

15.2. Recovery of waste
Reuse
Material recovery
Energy recovery

15.3. Waste treatment
Municipal waste
Waste from manufacturing industries
Hazardous waste

15.4. Export and import of waste
15.5. Older landfills and waste deposit sites
15.6. Waste; pressures on the environment

Emissions to air
Vadose water from landfills

Chapter. 16. Chemical substances and products
16.1. Health and environmental damage caused by chemicals
16.2. Classification, labelling and registration of chemicals
16.3. Use and emissions of substances hazardous to health and the environment

Content of some environmentally hazardous substances in products
Direct emissions of environmentally hazardous substances from products
Norwegian imports of ozone-depleting substances
Use of ozone-depleting substances

Part 3. The state of the environment

Chapter 17. Biodiversity in Norway
17.1. Biodiversity

Habitats and ecosystems
Species
Genetic diversity

17.2. Threatened species
The Norwegian Red-list
Number of threatened species

17.3. Threats against biodiversity
Physical impacts
Pollution and climate change
Diseases, parasites and introduced (alien) species



Chapter 18. Cities and densely built-up areas
18.1. From a «pedestrian city» to a «car city»
18.2. Densely built-up areas — development and consequences
18.3. Plants and animals in urban areas
18.4. Air quality
18.5. Noise
18.6. Health and environment

Effects of air pollution
Effects of noise

Chapter 19. Cultural (agricultural) landscapes
19.1. Description

Historical review of the development of agriculture
Types of agricultural landscapes
Regional differences

19.2. Changes in land use
Re-allocation
Structural changes

19.3. Consequences of the land use
19.4. Connected species and threatened species

Chapter 20. Forests
20.1. Description
20.2. Distribution of forest area

Broad-leaved forest (hardwood)
Coniferous forests (softwood)

20.3. Development of the utilisation of forests
20.4. Consequences of forestry

Natural forests
Ecological processes
Fragmentation
Planting of forest in the coastal areas

20.5. Connected species
Deer
Forest birds

20.6. Threatened species and forest types
20.7. Pollution and the state of the forests

Theories concerning forest damage
Forest damage in Norway

Crown density
Crown colour

Pollution of forest soil

Chapter 21. Wetlands
21.1. Description

Types of wetlands
The functions of wetlands in the nature

21.2. Connected species
21.3. Threatened species
21.4. Pressures on wetland areas

Chapter 22. Mountains
22.1. Description
22.2. Connected species
22.3. Threatened species
22.4. Encroachments on mountain areas
22.5. Effects of climate change
22.6. Pollution

Chapter 23. Rivers and lakes
23.1. Description
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Types of watercourses
Physical and chemical conditions

23.2. Connected species
23.3. Threatened species in fresh water
23.4. Alien species spreading in the watercourses
23.5. Pollution

Surplus supply of fertilizers
Acidification
Environmentally hazardous substances

23.6. Extent and effects of technical encroachments

Chapter 24. Coast and fjords
24.1. Description
24.2. Connected species
24.3. Threatened species
24.4. Pressures on the coastal areas
24.5. Toxic algae
24.6. Pollution

Chapter 25. Ocean
25.1. Description
25.2. Connected species

Species diversity
Fish stocks
Seals
Whales

25.3. Environmentally hazardous substances and heavy metals in seabirds in the Barents Sea
25.4. Pollution

Eutrophication
Oxygen deficiency in the North Sea
Harmful effects of the petroleum activities on the continental shelf
Environmentally hazardous substances
Radioactivity

Chapter 26. Svalbard and Jan Mayen (This chapter has a special structure, as these geographical areas are described
according to pressures, state and responses; the main structure of the report has in fact been adopted in this chapter)

26.1. Pressures on the environment
Population
Coal mining, petroleum activities and energy
Waste
Transport and tourism
Hunting
Long-range transported pollution

26.2. State of the environment
Areas damaged by excessive wear
Pollution from mining
Wetlands, tundra and mountains - connected species and threatened species
Species in inland waters, coastal areas and ocean waters

26.3. Nature and environment protection
26.4. Jan Mayen

Part 4. Global environmental problems

Chapter 27. Climate change
27.1. What decides the climate?

Radiation balance
The greenhouse effect
Feedbacks in the climatic system

27.2. The «greenhouse» gases
Carbon dioxide
Methane
Nitrous oxide
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Other gases with climatic effects
27.3. The heating potentials of the greenhouse gases (GWP: Global Warming Potential)
27.4. Climatic variations and possible effects of climate change

Climatic variations up until the industrial revolution
Climatic variations the last 100 years
Future climatic variations
Effects of climate change

27.5. «Climatic» policies

Chapter 28. Depletion of the ozone layer
28.1. Ozone and ultraviolet radiation
28.2. Depletion of the stratospheric ozone layer

Ozone holes over the Antarctic
The possibility of ozone holes over the Arctic
Depletion of the ozone layer over Norway
Depletion of the ozone layer over the northern and southern hemisphere

28.3. Ozone depleting substances
Production and use

28.4. Perspectives

Chapter 29. Biodiversity, global
29.1. The biodiversity of the world

Number of species
29.2. Loss of biodiversity
29.3. Threats against biodiversity
29.4. The value of biodiversity
29.5. Protection of biodiversity

Part 5. Protection of nature and the environment
Chapter 30. Management and agreements

30.1. Environment management; organisation and responsibilities
Management institutions
Important research institutions

30.2. International agreements and conventions concerning protection of the environment
Ocean pollution
Air pollution and climate change
Inland waters
Waste
Nature and cultural relics
Various agreements
Bilateral agreements

Chapter 31. Environmental data
31.1. Monitoring

Pollution monitoring
Terrestrial nature monitoring
Stock monitoring

Animals of prey
Deer
Seabirds
Salmon
Fish stocks in marine waters

Resource monitoring and surveys
Forest
Soil
Ground water
Water courses

Weather forecasting and climate
31.2. Aids to evaluate and present environmental data

Criterion of environmental quality (limit values etc.)
The critical loads of nature
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Environmental indicators
31.3. Environment statistics and co-ordination of environmental data

Chapter 32. Instruments and measures
32.1. Juridical means (legal instruments)

The Pollution Control Act
The Product Control Act
The Nature Conservation Act
The Wild Life Act
The Salmon and Inland Water Fishing Act
The Planning and Building Act
The Gene Technology Act
The EEA-treaty

32.2. Concessions
32.3. Economic instruments

Environmental taxes
Deposit and return arrangements
Support and compensation agreements

32.4. Nature protection
Protection of areas

National parks
Nature reserves and landscape protected areas
Protection of coniferous forest
Ramsar-areas and other protection plans

Protection of watercourses
Protection of species
Areas secured for outdoor life

Chapter 33. Expenditures and investments
33.1. The Government's use of economic resources for environment protection
33.2. Economic analyses as basis for decisions
33.3. Environmental protection expenditures in manufacturing industries

Chapter 34. Environmental crimes
34.1. Pollution crimes

Reports to authorities
Expert opinion cases
Compensations
Personal responsibility
Fines
Cancelling of permissions

34.2. Fauna crimes
Threatened and vulnerable birds of prey
Threatened and vulnerable animals of prey
Salmon
Orchids
Encroachments in areas protected by The Nature Conservation Act

34.3. Motorised traffic in outlying fields

Chapter 35. public opinion
35.1. Priority to economic growth or to environmental protection
35.2. Local environmental problems
35.3. National environmental problems
35.4. Global environmental problems
35.5. Changes in attitudes
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Recent publications in the series Documents

96/11 R. Choudhury: The 0M95 — An Oil Model for the
Kingdom of Saudi Arabia. Technical
Documentation of Computer Programs and
Procedures

96/12 K. Nyborg: Environmental Valuation, Cost-
Benefit Analysis and Policy Making: A Survey

96/13 P.R. Johansen and K.A. Magnussen: The
Implementation Model. A Macroeconomic Model
for Saudi Arabia

96/14 A. Cappelen and K. A. Magnussen: The Selection
Model. A General Equilibrium Model for Saudi
Arabia

96/15 P. Boug and L. Brubakk: Impacts of Economic
Integration on Energy Demand and CO 2 emissions
in Western Europe

96/16 J.K. Dagsvik: Probabilistic Models for Qualitative
Choice Behavior: An Introduction

96/17 K.H. Alfsen and K.E. Rosendahl: Economic
Damage of Air Pollution

96/18 K.H. Alfsen: Why Natural Resource Accounting?

96/19 F. R. Aune, T. Bye, T.A. Johnsen and A. Katz:
NORMEN: A General Equilibrium Model of the
Nordic Countries Featuring a Detailed Electricity
Block

96/20 M. Rolland: Military Expenditure in Norway's
Main Partner Countries for Development
Assistance

96/21 P.J. Bjerve: Contributions of Ragnar Frisch to
National Accounting

96/22 N.M. Stolen: Effects on Wages from Changes in
Pay-roll Taxes in Norway

96/23 0. Ljones: Building Confidence in Statistics.
Reliable Statistics in Market Economy Countries

96/24 A. Kaurin, E. Vinju and L. Solheim: Statistics on
Waste and Recycling from Parts of the Public
Sector

96/25 T. Bye and S. Kverndokk: Nordic Negotiations on
CO2 Emissions Reduction. The Norwegian
Negotiation Team's Considerations

96/26 L. Rogstad and M. Dysterud: Land Use Statistics
for Urban Agglomerations. Development of a
Method Based on the Use of Geographical
Information Systems (GIS) and Administrative
Records

96/27 K. Rypdal: NOSE — Nomenclature for Sources of
Emissions

97/1 T. C. Mykkelbost and K. Rypdal: Material Flow
Analysis of Cadmium and Di-2-etylhexylphthalate
(DEHP) in Norway

97/2 S. Grepperud: The Impact of Policy on Farm
Conservation Incentives in Developing countries:
What can be Learned from Theory

97/3 M. Rolland: Military Expenditure in Norway's
Main Partner Countries for Development
Assistance. Revised and Expanded Version

97/4 N. Keilman: The Accuracy of the United Nation's
World Population Projections

97/5 H.V. SxbO: Managerial Issues of Information
Technology in Statistics Norway

97/6 E.J. Flottum, F. Foyn, T.J. Klette, P.O.
KolbjOrnsen, S. Longva and J.E. Lystad: What Do
the Statisticians Know about the Information
Society and the Emerging User Needs for New
Statistics?

97/7 A. Braten: Technical Assistance on the Jordanian
Consumer Price Index

97/8 H. Brunborg and E. Aurbakken: Evaluation of
Systems for Registration and Identification of
Persons in Mozambique

97/9 H. Berby and Y. Bergstrom: Development of a
Demonstration Data Base for Business Register
Management. An Example of a Statistical
Business Register According to the Regulation
and Recommendations of the European Union

97/10 E. Holmoy: Is there Something Rotten in this
State of Benchmark? A Note on the Ability of
Numerical Models to Capture Welfare Effects due
to Existing Tax Wedges

97/11 S. Blom: Residential Consentration among
Immigrants in Oslo

97/12 0. Hagen and H.K. Ostereng: Inter-Baltic
Working Group Meeting in Bodo 3-6 August
1997 Foreign Trade Statistics

97/13 B.Bye and E. HolmOy: Household Behaviour in
the MSG-6 Model

97/14 E. Berg, E. Canon and Y. Smeers: Modelling
Strategic Investment in the European Natural Gas
Market

97/15 A. Brken: Data Editing with Artificial Neural
Networks

98/1 A. Laihonen, I. Thomsen, E. Vassenden and
B. Laberg: Final Report from the Development
Project in the EEA: Reducing Costs of Censuses
through use of Administrative Registers

98/2 F.Brunvoll: A Review of the Report
"Environment Statistics in China"
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