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PREFACE

The Central Bureau of Statistics (CBS) elaborates statistics on the state of the environment as well
as accounts for a number of important resources. CBS also develops methods and models to analyze
the interrelationships between socio-economic conditions, resource use and environmental condi-
tions. The publication Natural Resources and the Environment presents an annual survey of this
work.

Natural Resources and the Environment 1991 presents updated resource accounts for energy and
fish, accounts for emissions to air, and the results of analyses based on these accounts. The report
also presents analyses of agricultural pollution, forest damage, municipal waste water treatment
plants and waste. The final chapter of this year’s report deals with environmental indicators.

The Central Bureau of Statistics wishes to thank all the institutions that have supplied data for
Natural Resources and the Environment 199]. ‘

The publication, prepared jointly by the Division for Resource Accounts and Environmental Statis-
tics, Department of Economic Statistics, and the Natural Resources Division, Research Department,
has been edited by Senior Executive Officer Frode Brunvoll. Mary Bjerum has translated the Nor-
wegian version into English.

Central Bureau of Statistics, Oslo 28 April 1992

Svein Longva
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Table 3.7. Raw materials import of CFC and halons
to Norway in 1986, 1989, 1990 and 1991, Tonnes

1986 1989 1990 1991

Total import of CFCs 1411 990 773 478
CRC-11:(CFCR); . . 0. 680 418 314 97
CFC-12 (CFCl) .... 311 234 200 169
CFC-113 (C2F3Cls) .. 350 262 194 129

CFC-114 (C2FsCl2) .. - 1 1 1

CFC-115 (C2FsCl) ... 70 75 64 89
Total import of halons 151 90 136 90
Halon 1211 (CF2BrCI) . 13 4 4 3
Halon 1301 (CF3Br) .. 136 86 132 87
Halon 2402 (C2F4Br) . 2 - - -

'Import of products is not included.
Source: SFT.
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Emissions to air in other countries

Table 3.8 shows emissions of SOz, NOx,
NMVOC and COz in certain OECD countries.
The table also shows emissions per inhabitant
and per gross domestic product. USA and
Canada stand out as producing large amounts
of emissions, also on a relative scale. Some
countries, however, have not included large
sources of emissions in the total estimate, such
as boat traffic, offshore activities and emissions
from certain industrial processes. Therefore the
emission figures in this table are not necessari-
ly directly comparable.

Long-range transported air pollution

Through EMEP (European Monitoring and
Evaluation Programme), a cooperative pro-
gramme for monitoring and evaluation of long-
range transported air pollution in Europe,
Norway’s own contributions of oxidized sul-
phur and nitrogen, and the amounts of these
components received from other countries,

Table 3.8. Emission to air. Selected countries. 1988 unless otherwise specified

SOz NOx NM- CO;! SO, NOx NM- CO;! SO, NOx NM- CO;!
voC voC vOC
Total emission Emission per inhabitant Emission per GDP

108 tonnes 1000 tonnes/ 1 000

1000 tonnes —y5nnes ¢ kg g 10°Uss  tonnes

C/10

US$

Canada........ 3800 1959 2315% 131.1 1464 755 892 51 87 45 53 301

31 S 20700 19800 18500 1463.9 840 804 751 59 47 45 42 331

R 8352 1176° . 2809 68 9.6 - 23 85 07 . 1M

Austria . ....... 121 213 466 16.7 159 280 614 22 14 24 54 192

Belgium ........ 4142 2972 . 330 419 30.1 « 33 236 26 . 1286

Denmark ...... 242 249  146* 177 472 485 285 35 37 38 22 270

Finland........ 302 276 181 17.8 61.1 558 366 36 48 44 29 283

France ........ 1223 1656 1877 106.1 219 296 336 19 17 24 27 152

Germany (West) 1237 2859 2603  198.0 203 468 427 32 16 36 33 248

7 1742 1152 1082 79 492 325 305 22 66 44 41 299

Italy .......... 2006 1705 827 1124 349 297 144 20 29 25 12 164

Luxembourg ... 12 24 20t 25 320 587 533 67 22 41 37 462

Netherlands .... 259 585 396  53.3 175 396 268 36 15 34 23 307

Norway ....... 67 225 248 8.8 159 534 589 21 1.1 37 40 143

Portugal ....... 205 122 156 105 199 118 151 1.0 34 20 26 173

R 2156 826* 843 585 5%3 212 2116 15 64 24 25 112

Sweden ....... 213 396 440 221 252 469 521 26 19 35 38 193

Switzerland .. .. 74 194 311 126 1.1 291 466 19 07 19 31 124

e 3813 2642 2013 1649 66.1 463 353 29 54 37 28 232
! CO; emissions from energy use. 2 1987. >1986. *1985. 5 1983.

Source: OECD, 1991.










































































































































covered by the North Sea Declaration (referred
to below as the "algal counties"), distributed
between point discharges and area runoff.

The calculations show that the loss of nutri-
ents from area runoff is far greater than from
point sources (Centre for Soil and Environ-
mental Research - Jordforsk, 1991). An average
of 90 per cent of the discharges are area runoff.
A larger proportion of the nitrogen discharges
than the phosphorus discharges are due to area
runoff.

Point discharges are connected to livestock
production. In Oppland, with a relatively large
number of livestock, point sources account for
a larger share of the discharges than in @stfold
and Vestfold, where the livestock density is
low. A high level of phosphorus losses in
Akershus is due to extensive erosion.

Agricultural activities affecting pollution

To follow the trend in poliution from agricultu-
re it is necessary to start with changes in farm-
ing practices and land use. The measured valu-
es in the recipients will be affected by inputs
from several sources, and these inputs will vary
greatly from year to year depending on varia-
tions in the weather and in snow-melting. The
farming practices that have the greatest impact
on runoff are fertilization and soil preparation.
Data on soil preparation are available from
CBS’s sample censuses for agriculture in 1990
and 1991. As far as fertilization is concerned,
information on commercial nitrogen fertilizers
on grain land and meadows is available in the
Censuses of Agriculture in 1979 and 1989, and
the sample census in 1990. Data on commercial
phosphorus fertilizers, and on use of manure,
are available in the censuses from 1989 on-
wards.

Other relevant statistics are reported figures
for domestic animals and areas of agricultural
land. These figures are available from 1983 on-
wards in applications for production subsidies.

The available statistics which throw some
light on the contribution made by agriculture to
pollution are presented in the following pages.

Land use

Runoff of nutrients per unit of land is greater
from fully cultivated land than from forest and
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mountain areas. Agricultural land can be di-
vided into two main categories: crop land
{which is usually ploughed once a year), and
meadow (land with grass crops which is only
ploughed at intervals of several years). Loss of
soil (erosion) is much greater from crop land
than from meadows and, in general, loss of nu-
trients is also greater from crop land.

Therefore, provided that other conditions re-
main unchanged, a change in the area of agri-
cultural land or a substantial change in the ratio
between meadow and crop land indicates a
change in discharges of nutrients. There was an
increase from 1979 to 1989 in the areas of both
fully cultivated meadow (16 per cent) and of
crop land (6 per cent), and this may have con-
tributed to greater runoff.

Soil preparation

The traditional method of preparing land for
grain production is to plough the land in au-
tumn and to do the levelling and harrowing in
spring. This means that the land has no cover
of vegetation throughout the autumn and winter
and is thus exposed to erosion from water and
wind. Erosion of the soil from crop land is the
most important source of runoff of phosphorus,
and the loss of soil in itself will also reduce the
production capacity of the land in the long
term.

Erosion is less if soil preparation is reduced,
particularly in autumn, or is postponed until the
spring. Harrowing in autumn, with no autumn
ploughing, reduces erosion by an average of
30-40 per cent, while if all soil preparation is
postponed until the spring, erosion is reduced
by an average of about 60 per cent (Jordforsk,
1990). In absolute figures, the reduction is
greatest on land that is steep or consists of
highly erodible soils (e.g. silt). As yet, the in-
formation on soil preparation has not been
specifically geocoded.

Figure 6.7 shows the area used for grain pro-
duction distributed between autumn-ploughed
fields and fields that are not ploughed in
autumn (harrowed and/or ploughed in spring).

Rogaland is the county with the clearly low-
est proportion of autumn-ploughed land, just
under 10 per cent. In Hedmark, Oppland, Tele-
mark and Sgr-Trgndelag, about 75 per cent of
the grain area is ploughed in autumn. In Akers-
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