Lﬁ':’.u.-n‘- 5,§(—'Z§K‘/

7[.'“/7 T~
Analysis of the

1989 Pollution Abatement and Control Survey

STATISTICS STATISTIQUE |
CANADA CANADA

LEC 12 1595

LIBRARY
BIBI!NDTHEQUE

Capital Expenditures Section
Investment and Capital Stock Division
January 1992



It deron "y I n ofwdes m

Lokt o bty = vl tos @Eel
r»ouxill I'I:ql"_'r DHn Sy =rEEL W BB RN |ul:,=gq
' ﬁ quhtlalnm o fw o sl . neimlviu
s3we bep-onms wIil TREC I A

eyt | waRuay | § o=’

R I'ﬂA'I'” | kE ¥ 1=

TR S BT Y A

w3t Dandveen o |

-ml;l]l-+ni'll‘l I3 1 m

IJIIII".I}CL+ dmmo b ¥mil »

i any AL wem i = 1

| TV s TS LT~ S .y

o el ¥ Pl Yamaneiey

= =3 tre Foawl 2

P T —— » e [ ———




Acknowledgment

on behalf of the National Accounts and Environment Division, the
1989 Pollution Abatement and Control survey was conducted by the
Ccapital Expenditures Section of the Investment and Capital Stock
Division, under the supervision of Susan Horsley. Coordinated by
J. Dominguez, the collection and validation of data reported were
also performed by D. Ouellette, E. Roy and R. Saumure. System
support was provided by L. Corneau and G. Paquette. R. Newton was
responsible for the design of the questionnaire and the reporting

guide.

comments and suggestions on this report were kindly provided by J.
Foley, S. Horsley and J. Lacroix of the Capital Expenditures
Section and by B. Mitchell and C. Gaston of the National Accounts
and Environment Division. The analysis of the data and the report

were completed by R. Masse.

Substantial funding for this survey was provided by Industry,

Science and Technology Canada.



g ki

|'|."'|l:||ﬂ1|I tm- H |
417,,.4 k



Executive Summary

The Capital Expenditures Section conducted a special survey to
evaluate the financial involvement of most business and social
organizations in Canada in their efforts to reduce or eliminate
pollutants and wastes emitted to the environment. This financial
involvement is measured both in terms of capital and operating
expenditures on retrofit facilities and equipment specifically
installed for the purpose of abating or controlling pollutants.
The Pollution Abatement and Control (PAC) survey, the first
comprehensive survey conducted by Statistics Canada on this matter,
also included questions on the type of retrofit equipment purchased
and the sales and savings made from PAC recovered materials. A

response rate of 76% was achieved.

The highlights of the Pollution Abatement and Control survey are:

* Capital expenditures on retrofit facilities
and equipment for PAC purposes amounted to
$ 916 million in 1989.

* Three sectors: manufacturing, mining and
utilities and four provinces : Ontario,
Quebec, Alberta and British Columbia accounted
respectively for more than 90% of total PAC
capital expenditures.

* Operating expenditures for PAC purposes were
$ 730 million in 1989.

* Revenues and savings from PAC recovered

materials amounted in 1989 to $ 80 million and
$ 74 million respectively.
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Methodological Note

Data collected for the PAC survey were for facilities and
equipment which are separately identifiable and which have
been installed exclusively for pollution abatement and

control purposes.

The interpretation of survey results is limited by two factors:
(1) the sample selected includes only medium and large firms and
(2) there is no estimation for the non-response and the non-

sampled portionsﬂ

Published non-inflated data thus represent a lower limit on PAC
spending. See appendix A for more information on the concepts

and methods used for this survey.

' For the capital expenditures only, interested readers will

find in Appendix F a summary of the results obtained after
estimation for the non-response and the non-sampled
portions.

iii
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Introduction

The aim of this report is to summarize the results of the 1989
Pollution Abatement and Control (PAC) survey. This is the first
comprehensive survey ever conducted by Statistics Canada attempting
to evaluate the financial involvement of business and social
organizations in Canada in their efforts to reduce or eliminate
pollutants and wastes emitted to the environment. This financial
involvement is measured both in terms of expenditures on fixed
assets, commonly called capital expenditures, and in terms of
current operating and maintenance expenses. In addition, some
related statistics, like the type of retrofit equipment purchased

and the sales of PAC recovered materials, were also surveyed.

The presentation of survey results constitutes the core of this
report. Section 1 examines the response rates. The survey results
on PAC capital and operating expenditures are presented in sections
2 and 3 respectively. Section 4 provides for a comparison of PAC
capital and operating expenditures. Revenues and savings from PAC
recoverable materials are shown in section 5. The experience of
conducting this first survey on pollution abatement and control is
summarized in section 6. Finally, concluding remarks are presented
in section 7. All the results are analyzed by major economic

sector and by province.






The definition of the concepts developed for the survey can be
found in Appendix A. As a first attempt to evaluate PAC capital
and current operating expenditures, questionnaire design received
much of the attention at the beginning of the project.
Documentation of similar experiences conducted in other countries,
such as the United States, were closely examined. Likewise,
consultations were made both internally, with the Environment and
Natural Resources Section of the National Accounts and Environment
Division and externally, with industry representatives and

associations.

Appendix B presents a brief description of the questionnaire, while
Appendix C includes copies of the 1989 Pollution Abatemeﬁt and
Control survey questionnaire and of the reporting guide. Appendix
D analyses the characteristics of the respondents selected for the
PAC survey. Appendix E describes the imputation method used for
the treatment of incomplete responses. Appendix F presents a table
summarizing the results obtained by sector and by province after
estimation for the non-response and the non-sampled portions.

Finally, Appendix G lists the categories of substances abated.






Symbols

The following symbols are used in the statistical tables of this

report:
¥ nil or zero.
e amount too small to be expressed.

X confidential to meet secrecy requirements of
the Statistics Act.

Totals may not add up due to rounding.
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8ection 1

Response Rate

PAC survey questionnaires were mailed at the beginning of March
1991. The survey collection period spread from mid-March to the

i were selected for

end of May 1991. In total, 803 organizations
the 1989 PAC survey. As illustrated in table 1, these
organizations reported total capital expenditures of $21.3 billion

on the Actual 1989 Capital and Repair Expenditures Survey (CRES).

Out of 803 questionnaires mailed for the PAC survey, 610
questionnaires (76.0%) were completed and returned, accounting for
69.3% ($ 14.7 billion) of the total capital expenditures reported
by the selected organizations in 1989. Trade and commercial
sectors had the lowest response rates, both in terms of number and
value. By province, response rates were well below the overall
average for Yukon, Saskatchewan and Quebec. One of the main
reasons why organizations did not reply to the PAC survey was that
they do not maintain environmental costs separately in their

accounting records.

Finally, for the two major sections of the questionnaire, we
observe that 377 respondents out of 610 (or 61.8%) reported PAC

capital expenditures (section A), while 418 (or 68.5%) reported PAC

' Refer to Appendix D for more information on the scope of

survey coverage.






operating and maintenance expenditures (section C).

TABLE 1 : RESPONSE RATES BY SECTOR AND BY PROVINCE
1989 ACTUAL CAPITAL EXPENDITURES, $ MILLION
SELECTED RETURNED * RET| /. SEL.
UNIT VALUE UNIT VALUE UNIT VALUE
BY SECTOR:
FORESTRY 5 15.0 5 15.0 100.0 100.0
MINING 90 2133.4 70 1487.0 77.8 69.7
MANUFACTURING 534 7324.4 422 5577.6 720 76.2
UTILITIES 76 |10225.9 60 6695.1 78.9 65.5
TRADE 33 X 15 b 45.5 35.0
FINANCE 3 b 3 b 100.0 100.0
COMMERCIAL 20 484.5 6 157.5 30.0 8i2/. 5
INSTITUTIONS 23 509.5 18 446.2 78.3 87.6
GOVERNMENTS 155 318.6 bl 212.7 57.9 66.8
TOTAL 803 |21284.8 610 |14744.9 76.0 69.3
BY PROVINCE:
NEWFOUNDLAND 17 290.1 9 204.0 52.9 70.3
P.E.I. 5 X ) X 80.0 91.0
NOVA SCOTIA 23 429.9 1LE 411.6 82.6 915,57
NEW BRUNSWICK 25 453.9 16 382.6 64.0 84.3
QUEBEC 203 5430.4 142 2077.2 70.0 38.3
ONTARIO 324 7817.7 271 6652.7 83.6 85.1
MANITOBA 20 808.9 16 751.0 80.0 92.8
SASKATCHEWAN 24 578.4 16 201.6 66.7 34.9
ALBERTA 65 3283.8 46 2/31319r89 70.8 7/ o F)
B.C. 84 1966.2 64 TSEIEIN2 76.2 78.1
YUKON 5 X 1 X 2101 O 24.1
N.W.T. 8 182.3 6 166.6 75.0 91.4
TOTAL 803 |21284.8 610 (14744.9 76.0 69.3
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S8ection 2
PAC Capital Expenditures by Sector and by Province

Based on those respondents selected for the PAC survey and who
returned their questionnaire, capital expenditures on retrofit
facilities and equipment for pollution abatement and control
purposes were $ 915.9 million in 1989. In table 2 below, we

observe that a total of $ 495.0 million was spent on construction

TABLE 2 : CAPITAL EXPENDITURES BY SECTOR, 1989
$ MILLION
PAC SURVEY CRES
SECTORS CONST. M&E TOTAL |%DIST. VALUE %
(1) (2) (3) (4) (5) (3/5)

FORESTRY - X X X 15.0 pYe

MINING 35.8 .18 69.6 7.6 1487.0 44 &

TOTAL - !

MANUFACTURING 375.1 326.9 T02. 1 76.7 5577.6 1246
Paper & All. 138,11 15 17 292.8 32.0 2368.6 12.4
Prim. Metals 137.2 94.2 231.4 208 3 1132.7 20.4
Petro.& Coal X X 63.5 7.0 275.0 A8 41
Chemicals 35.7 20.4 56.1 6.k 574.4 9.8

UTILITIES 41.1 43.9 85.0 g .48 6695.1 1,8

TRADE, FINANCE

COMMERCIAL X X 12.5 1.4 31,3 4.9

INSTITUTIONS 2@ UL 71 3.9 0.4 446.2 0.9

GOVERNMENTS X X X X 212.7 X

TOTAL 495.0 420.9 915.9 [100.0 14744.9 6.2







(CONST.) and $ 420.9 million on machinery and equipment (M&E)
specifically installed for the purpose of abating and controlling
pollutants emitted to the environment. Major pollution abatement
and control facility and equipment purchased include dust control
filter system, scrubbers, waste water treatment facilities and

hazardous waste storage facilities.

The manufacturing sector was, by far, the largest contributor,
accounting for 76.7% ($702.1 M) of the total capital expenditures
on PAC. As can be seen above, the main contributors within the
manufacturing sector were paper and allied industries, primary
metals, petroleum and coal products and chemicals industries. 1In
addition to manufacturing, utilities ($ 85.0 M), mining ($ 69.6 M),
and government showed significant expenditures on pollution

abatement and control.

Compared to the total capital expenditures reported by the same
respondents on the Actual 1989 CRES (columns S5 and 6 of table 2),
capital expenditures for ©pollution abatement and control
represented 6.2% of the total capital expenditures reported, 7.5%
of the total non-residential construction and 5.2% of the total
machinery and equipment. From the PAC respondents selected, we
also observe that federal and provincial governments were the
sector devoting the largest share of its capital expenditures to
pollution abatement and control, followed by the trade sector

(18.3%) and the manufacturing sector (12.6%). Within the






manufacturing sector, the petroleum and coal products (23.1%) and
the primary metals (20.4%) were the industries allocating the

largest share of their investment to PAC.

The results by province are shown in table 3. Four provinces
accounted for 90 % of the total capital expenditures on pollution
abatement and control: Ontario ($ 328.2 M), Quebec ($ 205.2 M),

Alberta ($ 147.8 M) and B.C. ($ 144.0 M). The portion of total

TABLE 3 : CAPITAL EXPENDITURES BY PROVINCE, 1989
$ MILLION
PAC SURVEY CRES

PROVINCES CONST. M&E TOTAL | %DIST. VALUE %
(1) (2) (3) (4) (5) (3/5)

NEWFOUNDLAND X X It L @5 1 204.0 0.5
P.E.I. X X X X X 4.6
NOVA SCOTIA 4.0 4.0 8.0 0.9 411.6 1.9
NEW BRUNSWICK 26.8 31.6 58.5 6.4 382.6 SIGH <
QUEBEC INOIR,. 3 101.9 205.2 22.4 2077.2 9.9
ONTARIO 211.2 117.0 328.2 35.8 6652.7 4.9
MANITOBA 9.6 2.0 188, '6 il 5] 755980 1915

SASKATCHEWAN X b'e X X 201.6 X
ALBERTA 66.3 81.5 147.8 16.1 2339.9 6.3
B.C. 66.8 77.2 144.0 15, 7 1536.2 9.4

YUKON - - - - X -

N.W.T. X - X X 166.6 X
TOTAL 495.0 420.9 915.9 |100.0 14744.9 6.2

capital expenditures allocated to pollution abatement and control
expenditures in New Brunswick (15.3%), Quebec(9.9%), British

Columbia (9.4%) and Alberta (6.3%) was above the national average,
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while all other provinces were below the average, including Ontario

at 4.9%.

Table 4 presents the distribution of capital expenditures by type
of pollutants abated. As expected, reducing air and water
pollutant emissions was the focus of most of the activity,
accounting respectively for 42.8% and 41.5% of the total capital
expenditures on pollution abatement and control. Substances
emitted to air being abated or controlled most fregquently were
particulate matter, solvents and other hydrocarbons, while
reductions on emissions to water focused on suspended solids,
metals and metallic compounds. PCB's, solvents and other
hydrocarbons were the most stated liquid waste removed. Finally,
removed solid wastes included a large variety of metallic compounds

and forest product wastes?.

The distribution of capital expenditures by type of pollutants
abated varies significantly by sector. Compared to the national
average, mining sector spent more on solid wastes (18.8% against
9.1%); utilities, on contained liquids and government, on water

pollutants. Within the manufacturing sector, paper and allied
industries tend to invest more for abating or controlling water
pollutants; while primary metals and petroleum and coal industries

were mainly interested in reducing air pollutant emissions.

2 Refer to Appendix G for a more complete list of substances

abated.

10






TABLE 4 : CAPITAL EXPENDITURES BY TYPE OF POLLUTANTS ABATED
BY SECTOR, 1989
AIR WATER |CONTAINED SOLID
S8ECTORS TOTAL |POLLUTANTS |POLLUTANTS LIQUIDS WASTES
(S$M) (%) (%) (%) (%)

FORESTRY X — X = X

MINING 69.6 31.8 3151. 'S 14.0 18.8

TOTAL -

MANUFACT. 702 pL 45.7 41.3 4.4 8.6
Paper 292.8 23.2 63.4 Il 10.4
Prim.Met. 231.4 68.9 28.3 0.7 2.1
Pet. &Coal (SEI5E b4 8.8 X 4.0
Chemicals 56.1 32.4 34.2 12.2 21.2

UTILITIES 85.0 X X X Claal

TRADE,

FINANCE, N5 17.6 X 16.8 X

COMMERCIAL

INSTITUT. 3.9 2l7/I8 2 = 11.2 51.7

GOVERNMENT X b4 X b4 X

TOTAL 915.9 42.8 41.5 6.5 9.1

Table 5 presents the distribution by province of capital

expenditures by type of pollutants abated. While the provinces of

Quebec and Alberta invested more to reduce air pollutants, the
provinces of Ontario and British Columbia spent more on controlling

water pollutants. Finally, New-Brunswick 1is the province

allocating the largest share of its investment on solid waste

(25%) .

14






TABLE S5 : CAPITAL EXPENDITURES BY TYPE OF POLLUTANTS ABATED
BY PROVINCE, 1989
AIR WATER |CONTAINED SOLID
PROVINCES TOTAL |(POLLUTANTS |POLLUTANTS LIQUIDS WASTES
($M) (%) (%) (%) (%)
NFLD gL b4 p.4 X -
12) 5) R T X 100.0 - - -
N.S. 8.0 205 S5 X b14
N.B. 58.5 X X 2447 25.5
QUEBEC 205.2 61.8 21.1 6.6 b (0] L)
ONTARIO 328.2 32.6 52.7 8.7 6.0
MANITOBA 11.6 o 5 o b4
SASK. X X 23 3 X
ALBERTA 147.8 57 L 23.6 i 1 14.1
BRIC: 144.0 30.4 62.4 X X
YUKON - - - - -
N.W.T. X X X i X
TOTAL 915.9 42.8 41.5 6.5 9.1

12
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Section 3

PAC Operating Expenditures by Sector and by Province

Operating and maintenance expenditures on retrofit facilities and

equipment for pollution abatement and control purposes

estimated at $ 728.8 million in 1989.

were

As depicted in table 6, the

four categories of operating and maintenance expenditures were by

TABLE 6 : OPERATING EXPENDITURES BY SECTOR AND BY PROVINCE
1989, $ MILLION
FUELS &| MATER. | PURCH.
LABOUR ELECTR.| & SUP.|SERVICE| TOTAL % DIST
BY SECTOR:
FORESTRY X = = b4 b 4 X
MINING 19.5 15.4 32.3 9.6 76.8 10.5
MANUFACTURING 124.4 67.0 138.9 138.3 468.6 64.3
UTILITIES b4 b4 b4 b 4 X X
TRADE, FINANCE
COMMERCIAL 0% 2 - - 0.4 0.6 0.1
INSTITUTIONS 0.2 O} 'L 0.2 0.4 0.8 @5l
GOVERNMENT b 4 b 4 b 4 b 4 b4 X
BY PROVINCE:
ATLANTIC
PROVINCES 6.1 1.0 10.0 2.9 19.6 2
QUEBEC 43.3 18e .2 62.9 68.9 186.4 25116
ONTARIO AN %) 106.6 96.7 99.5 419.1 SV
MANITOBA b4 X b 4 0.2 b4 b 4
SASKATCHEWAN 4.9 X 72 X 14.9 2.0
ALBERTA I3 1018, 2 4.1 3.4 22.1 3.0
B C. 14.7 gL R0l 24.6 7.8 62.2 8.5
YUKON = - - = - -
N.W.T. > — pi4 = b 4 4
TOTAL 190.4 147.4 207.9 183.1 728.8 100.0
% DISTRIBUTION| 26.1 20k 2 28.5 21 DYyl 100.0

153
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and large equally important, ranging from 20% for fuels and

electricity to 29% for materials and supplies. Purchased services,
i.e. the costs involved in contracting out or hiring outside
personnel for pollution abatement and control purposes, attracted
a significant portion of PAC operating and maintenance costs.
Overall, we observe that (1) the manufacturing, the utilities and
the mining industries and (2) the provinces of Quebec and Ontario
accounted for more than 90% and 80% respectively of the total PAC

operating and maintenance expenditures.

Operating and maintenance expenditures are distributed much more
evenly by type of pollutants abated than capital expenditures. As
illustrated in table 7, air pollutants, water pollutants and solid
wastes were representing respectively 32.4%, 31.7% and 25.2% of the
total operating expenditures. In contrast, utilities have devoted
more than half of their total PAC operating expenditures for the
reduction of air pollutants, while governments (federal and
provincial) have mainly allocated their PAC operating budget on

water pollutants.

14






TABLE 7 : OPERATING EXPENDITURES BY TYPE OF POLLUTANTS ABATED
BY SECTOR, 1989
AIR WATER| CONTAINED SOLID
SECTORS TOTAL |(POLLUTANTS|POLLUTANTS LIQUIDS| WASTES
($M) (%) (%) (%) (%)
FORESTRY X - X % X
MINING 76.8 3NN .2 36.9 18.8 13.0
MANUFACTURING 468.6 30.4 28.8 7. 3 i) 35
Paper & All. 76.0 8.7 57 g5 30.1
Prim. Metals 258.4 41.9 17.8 3.7 36.5
Trans. Eqp. 55,7 2}3kerD 31.6 its., 6 29.3
Petro.& Coal 17.2 X 41.8 X 13.7
Chemicals 44.4 20.4 43,2 13.3 2330
UTILITIES X X X X b 4
TRADE
FINANCE 0.6 1201 19.0 48.3 20.6
COMMERCIAL
INSTITUTIONS 0.8 X - X X
GOVERNMENT X S X X -
TOTAL 728.8 32.4 311 W 10.6 2155 2

Within the manufacturing sector, the distribution of operating
expenditures by type of pollutants abated was generally in line
with the distribution observed at the overall manufacturing level.
The exceptions were the paper and allied industries and the
petroleum and coal industries, which were spending more on water
pollutants and on contained liquids respectively as compared to the

overall manufacturing sector.

15






The distribution by province of PAC operating and maintenance costs
by type of pollutants abated, as shown in table 8, reveals
important differences. While the provinces of Ontario and of
Alberta spent mainly on air and water pollutants, the province of
Quebec is allocating the largest portion of its expenditures on
solid wastes and air pollutants, and British Columbia, on solid
wastes and water pollutants. To a large extent, these differences
are the reflection of the various distributions by type of
pollutants observed for the manufacturing sector across the

provinces.

TABLE 8 : OPERATING EXPENDITURES BY TYPE OF POLLUTANTS ABATED
BY PROVINCE, 1989
AIR WATER| CONTAINED SOLID
PROVINCES TOTAL |POLLUTANTS | POLLUTANTS LIQUIDS| WASTES
($M) (%) (%) (%) (%)
I
ATLANTIC
PROVINCES 19.6 15.4 40.2 17.8 26.5
QUEBEC 186.4 33.0 9.4 6.6 S8
ONTARIO 419.1 35.0 38.5 1LaE G 7 14.8
MANITOBA b 4 x X x x
SASKATCHEWAN 14.9 X b4 x b4
ALBERTA 22l 45.8 28.8 23.6 1.8
B.C. 62.2 14.7 47.4 51t 32.1
YUKON = = = = =
N.W.T. X E X 7.4 b4
ITOTAL 728.8 32.4 Shalc 7i 10.6 25.2

16






Section 4
Comparison of PAC Capital and Operating Expenditures

In this section, we computed the ratio of PAC operating and
maintenance cost to PAC capital expenditures by sector and by
province. This comparison allows us to measure the intensity of
utilization of various resources, mainly labour and capital,
involved in PAC activities. The higher the value of this ratio,
the more intensive is the utilization of 1labour and related
resources as compared to capital resources for abating or

controlling pollution.

However, this ratio cannot be computed by using only the results
derived from the 1989 PAC survey. PAC capital expenditures were
defined as gross spendings on new retrofit facilities and equipment
acquired in 1989, while PAC operating expenditures were defined as
the variable expenses for all PAC operations which make use of

retrofit facilities and equipment purchased in 1989 or before.

The more suitable comparison involves the PAC operating
expenditures, as defined above, with the total gross value of PAC
retrofit facilities and equipment acquired in 1989 or before.
Hence, estimates on PAC capital expenditures for the years 1985 to
1988 were derived from a second source of information - the section
D of the capital and Repair Expenditures Survey. These data are

available only since 1985.

17






Table 9 the ratio® of 1989 PAC operating

below presents
expenditures to the combined total PAC capital expenditures ( PAC
survey and second source) for the period 1985 to 1989. Overall,
the ratio of PAC operating to capital expenditures stood at 0.4,
indicating a much more intensive use of capital than labour and
related resources for abating or controlling pollution. By sector
however, we observe some important differences, the ratio ranging

from 0.3 in manufacturing to 0.7 in mining and 1.2 in utilities.

TABLE 9 : RATIO OF OPERATING TO CAPITAL EXPENDITURES, 1989
$ MILLION
GROSS PAC PAC OPERATING
SECTORS CAPITAL EXPENDITURES| EXPENDITURES RATIO
1985 - 1989(1) 1989 (2)
P:
FORESTRY X X 1.3
MINING 104.9 76.8 gt 7
MANUFACTURING 1477.9 468.6 0.3
UTILITIES X X 1.8
TRADE, FINANCE
COMMERCIAL 41.4 0.6 0.0
INSTITUTIONS 9.4 0.8 (P ]
GOVERNMENT X X 0.3
TOTAL 1919.8 728.8 0.4

(1) 1985-88 are estimates derived from Section D of the

Capital and Repair Expenditures Survey.

derived from the PAC survey.

(2) PAC operating and maintenance expenditures are from the PAC

survey.

3

Two caveats may affect the results:

(1) the PAC survey data

1989 data are

and the PAC data collected from the CRES are not fully

compatible,
capital expenditures are accumulated.

and (2),

the short period over which
Prior to 1985,

large PAC expenditures could have occurred.
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By province (see table 10),

are the only

Saskatchewan (1.0) and Ontario (0.6)

two regions showing a ratio above the national

average. The unavailability of historical data on PAC capital

expenditures by type of pollutants prevents us from computing

ratios of operating to capital expenditures by type of pollutants.

TABLE 10 : RATIO OF OPERATING TO CAPITAL EXPENDITURES, 1989
$ MILLION
I GROSS PAC PAC OPERATING
PROVINCES CAPITAL EXPENDITURES EXPENDITURES RATIO
19.8'5 8= TSN BB 2 )
ATLANTIC
PROVINCES 153.0 19.6 0.1
QUEBEC 556 7 186.4 0.3
ONTARIO 695.3 419.1 0.6
MANITOBA X X 0.2
SASKATCHEWAN 14.5 4} 38 1.0
ALBERTA 19680 22..4 (0] ot
B&. 278.0 62.2 0.2
YUKON 852 5 =
N.W.T. b4 X 0.3
TOTAL 152189, '8 728.8 0.4

(1) 1985-88 are estimates derived from Section D of the

Capital and Repair Expenditures Survey.

derived from the PAC survey.

1989 data are

(2) PAC operating and maintenance expenditures are from the PAC

survey.
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S8ection S
Revenues and Savings from PAC Recovered Materials

In section D of the questionnaire, respondents ware asked =o
provide their 1989 revenues from the sales of PAC recovered
materials as well as to estimate the savings made by using these

recovered materials. Survey results are as follows:

TABLE 11 : REVENUES AND SAVINGS
FROM PAC RECOVERED
MATERIALS, 1989
REVENUES| SAVINGS
($ M) ($ M)
BY SECTOR :
FORESTRY - -
MINING X X
MANUFACTURING 58.2 70.6
Pulp & Paper 05 2422
Prim. Metals 23.0 20.4
UTILITIES X X
TRADE, FINANCE
COMMERCIAL = -
INSTITUTIONS - =
GOVERNMENT - -
Total 80.1 7238
BY PROVINCE :
Atlantic
Provinces X X
Quebec 8.6 29.9
ontario 63.2 21.5
Manitoba X X
Saskatchewan X X
Alberta X -
BAE. X 11.8
Yukon - -
N.W.T. - -
Total 80.1 7357
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Revenues and savings from PAC recoverable materials amounted in
1989 to $ 80.1 million and $ 73.7 million respectively. Only three
sectors, mining, manufacturing and utilities, have generated
revenues from the sales of PAC recovered materials, while more than
95% of the savings made from the use of PAC recovered materials

were realized in the manufacturing sector.

In table 12, we have compared, for selected sectors and provinces,
revenues and savings from PAC recovered materials (section D) to
operating costs (section C) only for those respondents having
reported to both sections of the questionnaire. Both revenues and
savings are representing about 10% of total operating costs. By
sector, the ratio of savings to operating costs is significantly
higher in manufacturing than in utilities, while the ratios of
revenues to operating costs are very similar. By province, ontario
is showing the highest ratio of revenues to operating costs, and

British Columbia, the highest ratio of savings to operating costs.

TABLE 12 : RATIOS OF REVENUES AND SAVINGS TO OPERATING COSTS
SELECTED OPERATING REVENUES/ SAVINGS/
SECTORS AND COSTS REVENUES | OPR.COSTS | SAVINGS | OPR.COSTS
PROVINCES ($ M) ($ M) (%) (S M) (%)
MINING 76.8 X X X X
MANUFACTURING 468.6 52.9 11.3 69.2 14.8
UTILITIES X p.¢ 11.9 X il . 5
QUEBEC 186.4 8.2 4.4 20.0 1L (o)
ONTARIO 419.1 58.4 13.9 3P 7 7.6
Biie. 62.2 X ¥ 11.5 18.5
"TOTAL 728.8 74.8 10.3 72.1 9.9
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Section 6

sSurvey Experiences

The aim of this section 1is to summarize the experience of
conducting this first survey on pollution abatement and control
expenditures. The first issue relates to the ability demonstrated
by the respondents to provide the requested data. A significant
number of organizations, small and large, private and public, found
it difficult to identify separately in their accounting records

those expenditures for pollution abatement and control purposes.

The concepts and definitions used for the PAC survey introducad
some difficulties in the collection of the data. We deliberately
restricted the collection of capital and operating expenditures on
pollution abatement and control to retrofit facilities and
equipment only. The idea was to focus on "end-of-pipe" and other
clearly identifiable PAC investment, i.e. on what was objectively
measurable. This avoided the problem of measuring expenditures
on attaining pollution abatement and control through "changes-in-
processing techniques". While many industries do attain
significant reductions in emissions through the installation of new
production equipment for instance, these investments are more often
made for a number of reasons such as capacity expansion,
replacement and modernization and pollution abatement and control.
This presents significant statistical problems as these total

expenditures would have to be disaggregated in some fashion to

2R






isolate only the portion devoted to the PAC element. A solution
that would provide satisfactory results was not possible within the

scope of this first PAC survey.

We also encountered cases for which some retrofit facilities and
equipment were installed for multiple purposes, in addition to
exclusively abating or controlling polluted substances. One
example are recovery furnaces or boilers installed in pulp and
paper mills. As part of a chemical recovery process, the recovery
boiler both increases the productivity and decreases the water
pollutants emitted to the environment. According to the definition
used in this survey, expenditures on recovery furnaces were not
included since they were not installed solely to abate or control

undesirable substances.

The format of section B of the questionnaire also raised reporting
problens. In section B, we asked respondents to identify the
major substances abated or controlled by the installation of
retrofit facilities and equipment and to estimate the weight in
tonnes. During the collection of the data for this section, it was
realized that the unit of measurement chosen (tonnes/year) was not
the one used by all organizations. A number of organizations use
volume (particles per million) instead of weight (tonnes) as the
unit of measurement for the substances abated or controlled. A
wide range of substances were also identified by respondents. This

explains the limited use of data collected in Section B of the

23
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guestionnaire in this report. Further analysis of these data will
be required to allow for a wider dissemination of the information

reported.
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8ection 7

Conclusions

The first Pollution Abatement and Control Survey (PAC) was
conducted by the Capital Expenditures Section on behalf of the

National Accounts and Environment Division of Statistics Canada.

The sufvey, with a high response rate of 76%, measured the
financial involvement both in terms of capital and operating
expenditures on retrofit facilities and equipment installed for the

purpose of abating and controlling pollutants.

The highlights of the Pollution Abatement and Control survey are:

* Capital expenditures on retrofit facilities
and equipment for PAC purposes reached $ 916
million in 1989.

* The PAC expenditures represented about 6% of
total capital expenditures reported by the
same group of respondents on the 1989 actual
Capital and Repair Expenditures survey.

* Three sectors: manufacturing, mining and
utilities and four provinces : Ontario,
Quebec, Alberta and British Columbia accounted
for more than 90% of total PAC capital
expenditures.

* Retrofit facilities and equipment purchased
included dust control filter systems,
scrubbers, waste water treatment facilities
and hazardous waste storage facilities.

* Operating expenditures for PAC purposes were
$ 730 million in 1989,

* Revenues and savings from PAC recovered
materials amounted in 1989 to $ 80 million and
$ 74 million respectively.
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Appendix A
Concepts and Definitions

The 1989 Pollution Abatement and Control Survey relies on
terminology that until recently has been confined to the realm of
the scientists and engineers. Environment being a growing concern
over the last decade, expressions like BOD, PCB and CFC were seldom
heard by or unknown to the public a few years ago. 1In order to
avoid as much as possible the confusion resulting from the use of
this terminology, a set of definitions was developed for the
concepts used in the PAC survey. These definitions were included
in the reporting guide supplied with the questionnaire sent to
respondents (see appendix C).

First, pollution abatement and control is defined as the reduction
or elimination of pollutants and wastes emitted by the operations
of business and social organizations. The expression also includes
the prevention, treatment and reuse of pollutants and wastes. For
the purpose of this survey, pollutants and wastes are classified
into four categories: substances emitted to air, substances emitted
to water, contained liquid wastes and solid wastes.

Data on capital and current operating expenditures collected for
this survey on pollution abatement and control were for retrofit
non-residential facilities and machinery and equipment only, i.e.
for facilities and equipment which are separately identifiable and
which have been installed exclusively for PAC purposes. Retrofit
facilities and equipment are not an integral part of the plant's
production equipment, having been installed solely to abate or
control undesirable substances emitted during the plant's normal
production activities. Examples of these are precipitators, dust
collectors, scrubbers and other treatment facilities.

Spendings on retrofit facilities and equipment capture only a
fraction of the total investment taking place for abating or
controlling emissions of pollutant substances. Spendings on
processing techniques in the production plant in order to eliminate
or reduce pollution constitute another significant portion.

Unfortunately, changes in processing techniques can be put in
place for various reasons as well as the reduction or elimination
of pollution. It is therefore very difficult to measure the

spendings on "changes-in-processing techniques" solely attributable
to PAC. cConsequently, the concept retained for this survey was the
"end-of-pipe" investment on facilities and equipment clearly
identifiable and measurable.

PAC capital expenditures on non-residential construction refer to
gross spendings (including grants and subsidies) on new retrofit
facilities installed exclusively for abating and controlling
pollutants emitted to the environment. Costs of feasibility
studies, architectural, legal and engineering fees are taken into
account as well as capitalized interest charges on loans used for
financing new PAC construction projects. However, land purchases
are excluded.
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On the other hand, PAC capital expenditures on machinery and
equipment refer to gross spendings on new retrofit machinery and
equipment installed exclusively for PAC purposes. Capitalized
interest charges on loans used for financing the purchase of PAC
equipment and addition, expansion or upgrading of existing PAC
equipment are included as well as imports from abroad of used
equipment. Purchases of used PAC equipment from within Canada are
however excluded.

PAC operating and maintenance expenditures are defined as the
variable expenses for all PAC operations which make use of retrofit
PAC facilities and equipment purchased in 1989 as well as in
previous years. This includes mainly salaries and wages, costs of
electricity and fuels, costs of materials and supplies and
services, i.e. costs for contracting or hiring outside personnel
to haul away, store and dispose of wastes, or to clean and maintain
equipment. It excludes, however, such costs as for research and
development.

Finally, PAC recovered materials are defined as materials or their

derivatives which have been collected as a direct result of
pellution abatement activities. These materials can be

subsequently used in the plant's own production process or sold to
another organization.
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Appendix B

Description of Questionnaire

The Pollution Abatement and Control questionnaire includes six
sections (see appendix C). Section A prompts respondents to report
their 1989 PAC capital expenditures for retrofit construction
and/or machinery and equipment. In addition, section A asks
respondents to provide the percentage distribution of their total
PAC capital expenditures, first, according to the origin (Canada
or outside Canada) of the machinery and equipment purchased, and
second, by type of substance to be abated or controlled.

In section B, organizations had to provide the list by name of
major substances abated or controlled, and an estimate of their
weights in tonnes, both (1) in consequence of the installation of
retrofit construction and/or machinery and equipment in 1989 for
PAC purposes and (2) as an additional benefit of "Change in
Processing" techniques in the production plant in 1989.

Section C focuses on 1989 PAC operating and maintenance costs for
retrofit equipment or facilities installed in 1989 or before. The
respondents were asked to break down their total operating and
maintenance expenses according to four categories: labour, fuels
and electricity, materials and supplies and purchased services.
In addition, the percentage distribution of total PAC operating and
maintenance costs had to be provided by type of substance to be
removed.

Section D questions respondents on two related issues: their 1989
revenues from the sales of PAC-recovered materials and the savings
(if applicable) made in 1989 by using PAC-recovered materials in
their organizations.

Section E prompts respondents to 1list their major retrofit
equipment purchased in 1989 for pollution abatement and control.

Section F provides space for the clarification of the responses.
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SPECIFIC INSTRUCTIONS *- ~. ' "0 1 = oyt
LT Ry
Pleass note: PAC refers to Pollution Abstement ang Control.

SECTION Ax , ! )
PAC capitsl expenditures for conetruction:

Queston A1

Report the pross PAC capial expenditures (inCluding subsidies, grants).
ncurred n 1989 for new buiding and engineenng proects for expansion
and replacement (Contract as well as by own ), whether for your
Own use or or lease or rent 10! others. baiance owng or hokdbacks
should be reporiad in the year in which the cost was incurred.  ~_
Inchude:

mnrmdmmmmmm 0
- costs of leasshold and lmdm B 2 W such se
‘stroets, Sewers.

- PDB Bnd instaltabon COts 10f OF O gas DIPelnes. ’ .
- cost of leasibiity stuckes; architectural, legsl and engmeenng fees. '
- AG0ioN, expension, or upgrading of existing PAC fosd assets.
-wwwmmmwvmmn’c
CONSTUCHON Proscts.
mmnmmummm

Do not include: . !
- land purchases. Ul

<

i .

PACWWMM.MWWW

Question A 1

RWMPACWW subsdies, grants) mncured

n1989 lummmdmmmﬂ(m “Definbons” ) machnery and
wmwwmwmmum
use, Or 'ior lease or rent to others. Any balance owing r holdbecks

smmmmmmmmummm

Fully manutactured outeide Canads: . !

Only machnery and equipment which have besn wholly manuiactured
auigide Cansda are reported under this headng. Please nate that these
tems could have entered Canada n “knocked down® form, wuumuod
on arrval at the plant ste. \

nclude as fetrofit PAC capial expenditure:’

- onty retrofit fackbas which are msialled exclusively for the purpose of
abating and controitng poliutants emined by your operatons.
mmwnmdwwmmmﬂvm\gnmu
PAC machwery and squipment.

A0CkbON, expanson, or upgrading of eneting FAC assets.
Mports irom abroad of used assets.

Ja not mciude a3 retrofit PAC capital expenditure:

- expenditures for Convering the integral structure of exstng machmery and
equipment 10 handle changss n processng wheh will achweve the
aodibonal benefit of reducing poiiubon {8.9. Converbng equipment 0
accommodaie the use of a fuel which is emaronmentally inendly).
axpenditures for ressarch and development. b

purchase of used PAC assets from wihwn Canada.

i as a lessee, you are capilakzng leased machinery and equepment in
accordance with the recommendatons of the Canacan insttule of
Cmmm&mmmwmmnc(
capital expenditures. !

| your estabksh manuf. ‘and malenals (e.Q.
mmuwmmmwnmsv
PAC .purposes, 00 not nclude such mmPACM
oxpendHure.

Zlease provide the percentage distnbuborl of tal PAC captal expenditures
Box A) by type of substance to be controfied.

70u ave requwed lo maich PAC captal expenditures, m percentage form, Ao
‘he magor types of poliutant 10 be abaied. me.ym,

SECTION B:

Avestion B.1 ] |
Substances that will be removed 83 per your design specificabons for PAC
capital expenchtives for. “rewolit® consructon and/or machmery
FGUDMBNL. .
“lease estmate the tonnage of major. subsiances 10 be abated. it
be y 10 repon Hor Q

and
may
of speciic poliutants in

decwnals of & wonne”.
Zxampie for B.1: ;

Subslancas emitied (& air Contained Liquid Wastes

/ame Tonnes per year Name Tonnes per ysar
Carbon Monoxide 11,00 Suiphuric acxd 27.00
Arsenc 0.8t pCB . 13.00
Asbestos 1.24 1 Soivents 73.00
Al other 82.91 Al other 197.00

mg_; t-—— #_”,I‘ ‘,, \; kil
smmnumummmmd “change-in-

echrigues n the producion plant in mo {Le, captal
mﬂthA) -

HMMMMnmmmhMG
raduce poubon, pisase prowide engineenng estimates of the lonnage of
abaement 10 be attamed, by type of poilutant. i may somebtmes be
,necessary 10 report small QuaNties of specific poliutants n *decimais of &
onne®, - L

Example for B.2: .

Substances amitted to water Contanod Liquid Wastes
Name Tonnes per yesr l ! Tonnes per your
Marcury 032 ¥ Am. 1 18.00

Lead 600 ' _ . Skage $2.00 .
Almnum 3.00 . Sotvents 80.00

» Al other 5200 © - AR other 18700

\ U 4 ) :’»‘ ’ - ) \ LI
SECTIONG ! L
Quegion C.1 ~ >

'wmmmuwmmc«wp

1989, y i i

Report the variable MhimquAC,dWlmm
make use of retrcfit PAC lackiies purchased in 1989, a3 well a3 in previous
InCiude: y & k 1
wummmnﬁdumwmmw

. N

W

mumwm ik
- costs of mawnals and suppies e.g. chemwcals, fiers. special ursionms,
masks 6iC., MWWPACWNW

- costs for ich mnhnulm store or
mumwummww

Do not include: 1 s h .
-mbmmm |

* costs.to reduce occupabonal and health hazards in the workplace. |

N (0.0
mmamw;nmwnmu
PAC purposes, do not mciude such operating costs,
-mwmmummmiahww?mmm
ﬂmﬂmmmnl

Queswon C.2 i
Pmmmmmmdewmm(ﬂu
‘B) by type of subsance 10 b8 removed.

Rmm-:.mmmmuwmmmmam
mmuwmm“mm

SECTIOND: .

Queston D.1 .
Pieass provide your 1989 revenue Wom the saies of PAC-recoversd
Mmaieriais.

lrpolhhmwmmnm”mmnPAcmvuumw
N 1889 or in previous years) resulied n the recovery of mainais and’
MMMMMMMNWM

Phnuwoonum prompt” Gr production eCraps.
Qum&z.

Dﬂwwwwdmm?ﬁcwwhmmﬁ
producton processes in 19897

Enter “yes™ # you made ues of matenais or substances recoversd from
PAC. ]

Piagse note: Do not inciude “promel”. or. production scrags.

Queswon 0.3 d

Pisase estmate how much you saved in 1989 by using PAC-recovered
m’nwuwm’

It your organizabon was able 10 use matenals that were recovered in 1988
through the use of retroft PAC devices (nsialled n 1969 or I previous
years). provide the , “costs recovered”. |
Phuonu_&oonamlm ov‘prowctonm |

-~
SECTION E: ¥
memmmcoMPACMnmlwdmn1u9 include
“imported from abroad” m?mwmmmm
purchased m 1889

=y

by

SECTION F: - '
Shouid you have any comments, orf wouid hks 10 elsborale on the
reaomseo’youhavopmdod please record them here, or # space does

oAn an-
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. Reporting Guide

Pollution abatement and
control survey 1989

W

Form PA2
Francas au verso

GENERAL INSTRUCTIONS =z
Y
1

! igentification of Your Organization: ]

The prnied label on page 1 indicates the mast current edshcaton of
your organzabon on our hies. |f there are changes that woukl befter
descnbe your Orgamzaton. please enter them m the Updswe secton
beiow the iadel.

2 Intormation Required from Your Organization:

a) Report your Organzabon's capual expendk
amhmﬂmmmmnwulms The cala
pronded for thes questonnasme should reflect only the poliution

. abatemnent activibes of the Organizauon KWenbied on the label. llyou
require forms for organizations other than the one wientfied on the
labet, pleass cail colect at (813) 951-2592 or (613) 951-2592.

D) Report only youwr porton m the cass of o9t proects wih other
COMPAes.

3 Reporting Period: Your Fiscal Year:
Please report expenditures for your 12 month fiscal penad ke which the

any ol the loliceng wouid b8 an acceptable report penod:

May 1988 - Apnl 1989 (04/89)
une 1988 - May 1989 (05/889)
July 1988 - June 1989 (06/89)
Aug. 1988 - July 1988 (07/89)
SeplL 1988 - Aug. 1989 (08/89)
Oct. 19688 - Sept 1989 (09/89}

' Nov. 1988 - OcL 1889 (10/89)
Dec. 1988 - Nov. 1889 (11/89)
Jan. 1989 - Dec. 1989 (12/89)
Feb. 1989 - Jan. 1990 (01/90)
Mar. 1989 - Feb. 1990 (02/90) 1

Apnl 1989 - Mar. 1990 (03/90)

¥
4 Dollar Amounts and Percentages: ' A

a) Al dollar amounts reported shouid be rounded 1o THOUSANDS OF
CANADIAN DOLLARS (e.g. $8.555.400.00 rounded © $8,555).

b) Percentages shoukd be rounded 1o the nearest unit
(e.g 4%, 10%. 14%).

C) Please enter your best essmales when precise fgures are nol
avalabie.

5 For Your information: 3
a) The pre-pnnted numbers (100 - 4D3) are kor Statistcs Canads
computer system Igenbihcaton purposes.

t
D) The symbol * ndicales that a delintion and/or explénation 13 provided
in the reporing gusde.

c) For all qu 18, it the P
memmwuorobouﬂ

d) (I you have any queskons, mwcolectnc
(613) 951-2892 or (613) 951-2593. -

ismfam-nm.mm

N

6. Mailing of Questionnaire: r

Pisase send he compieted questonnae n Me enciosed postage-pak
snvelope 10 : q
trvestment and Capial Stock Dwvision g
Statistcs Canada,

Ottawa, Ontario,

K1A 076

"or by Fax 10
Investmeni and Capital Stock Divisson ‘ 4
lax: (613) 95t-0196
or: {813) 951-7473.

Kmmmwﬁolmm‘amm

FINAL DAY occurs between Apni 1, 1989 and March 31, 1990. Thus, '

DEFIMITIONS
Poliution Ab and C (PAC):

The reduchon or slminabon of polulants and wasies emitied by your
operabons. The lerm ncludes prevenson. treatment and reusa of pollulants
and wasies.

Retrofit Construction, Machinery snd Equipment :

" Nota: wmmmdome.z all PAC consiruction, machinery

and equipment alluded 10 are ”

Equipment or (acibes wiuwch are separalely identfiable and whech have
been nsialied exciusvely tor PAC purposes. They are not an misgral pan

, of the plant’s production equipment. having been mstalied solely 10 abate

or control undeswable . subsiances emitied dunng the plant's nommal
produchon actvibes. Exampies of these are preciodsiors. dust coleciors,
scrubbers and other vreatment faciktes. r

‘ Change-in-Processing techniques: Question B.2 only.

An ntegral change 1S made i the piant's processng techrique such thal in
the course of its day (0 day produchon activibes, an addibonal banefi of
reducing or slmenatng poliutants generated 18 achweved. This 1S done by
empioyng means such as mamenal substitubon; usng Mproved Ccalalysts;
reusINg wasie or waler N the producbon process; CONvertng equspment 10
handie the use of subsbiute fusis that generats iess polutants; eic.

Piease note: In "Changa-n-Processing”. the PAC aspect m the whole
ndustrial operaton 18 not separately Wentfiable Irom the product-qmaking
aspect. Thus. engneenng Bstmaies may be requwred 1 report the PAC
porvon of pollutants abawd.

Substances Emitted to Air: Questons A2, 8.1, 8.2, and C.2.

These are arborne substances which are either harmiul or obyectionable.
They mnciude pariculates (8. dust. smoke, Rty ash). sulphur doxdes,
nrogen oxioes, Carbon Monoxde, asHesios, as well as other matenals and
substances on Emaronment Canads’s Pnonty Substances List

/ -
Substances Emitted to Water: Questions A.2, 8.1, 8.2, and C.2.

Harmiul or otyechonable waterbome substances whwch run  mito,and
adversely aller the quakty ol water. Exampies of these are suspended
solds, grease. malenals and subsiances whuch have gh levels of BOD
{tsochemcal oxygen demand) and COD (chemical oxygen demand).
Inciude aturmnum, mercury, lead, arsemnc, Chionne, Cyanxie, asbesios, as
well as other matenais and substances on Envwonment Canada's Pnonty
Substances List

Contained Liquids: Questons A 2, B.1, B.2, and C.2.

Lqusd wastes, such as pants, mineral olls contaweng PCBs, askarel fuuds,
acids, mine lakngs, siudge etc. which have been colecied and stored n
containers, 10 be ransporisd and disposed of at some futwe dale, or
channelled nio specially bust reservors 10 prevent thew run-off o the
environment.

Solid Wastes: Questions A.2, B.1. 8.2, anC.2. -

Unwanied byproducts of economwc actwty, » sokd form, wiuch are
collected. ransported and disposed of. These nciude garbage, wrash,
NCINBYALr resiiue, wracked Or iscarded aqupment as well as reswuss
generated as a result of*ar and waler pollubon abatement actvives (e.g.
dust. lly ash) Sokd wastes may be iyrutabie. COMosive, expiotive, and May
contain more than allowable concenvabons of contamenants such as lkead,
arsenc, Ccyande, styrene and olher malenals and subsiances on
Environment Canada's Prionty Substances List

!

PAC d Materists: O 8 D.1. D.2. and D3,

Matenals or thew Oerrvatives which have been colecied as a dwect resull
of poltuton abatement actimtes. These malerals can be subsequently
used in the plan’s own productkon process, or $oid (0 another company.
Please note: If n were not for poilution abatement activibes, these Maenals
would be emetied 10 the envwronment.

-

5-4600-391 1990-11-08 STC/SCT-478-04244
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3ECTION A: 1989 Capital Expenditures* for Pollutign Abatement and Controf* (PAC). if the expenditure Is zero for an item,

please check the relevant zero box

Where dollar values are required, pieass report in thousands of dollars.

Jid your organization incur any PAC capital expenditures for reltrom'conmuon and/or machinery and equipment in 18897

n?ves

\.1 Pleass provide a breakdown of the lotal PAC

101 O NO - Please procesd to Question B.2
capital expendilures in 1989.

MACHINERY AND EQUIPMENT® .
CONSTRUCTION*
Fully manul: od [ *| 0 part or iy mf'd in Canada R
$000 $000 3000 [3

102 . 10 16¢ I 108 . {Box A

Zero [] 2er0 ] 2ero ] Zero []

.2 Please provide the percentage distribution of tolal PAC capital expenditures (Box A) by type of substance to be controlled.
Sublnruo;mimlou' vaeuo::mubmnr" CML:GUWM’ Sohd\;v‘auat' TOTAL

108 107 108 - 1900 i

‘ECTION B: Major substances to be abated or controlied - please list by name and estimate the weight In tonnes.

i1 Substances that will be removed as per your design specifications for PAC capital expenditures for retrofit® construction and/or
machinery and equipment (Box A) in 19&9 .

Substances emwtied to ar* Sub d 10 waser® Contaned Liusd Wasies™ Sohd Wases*
Neme Tonnes per yr Name Tonnes per yr. Name Tonnes per yr Name Tonnes per yr
200 20t 202 20 204 208 200 207
200 209 0 n 212 m 214 s
28 217 2 219 0 n 22 m
224 228 2 227 28 Er ] 20 231
All Other Al Other All Other All Other

' 2 Substances thal will be removed as an additional benefit of "Change in Processing” techniques
(1.8. capital expenditures not included in Box A). See Reporting Guide.

in the production Dl,'ll in 1989

Substances emied to ar* Substances emited to waler® Contaned Liqud Wastes* Sokd Wasles*
Name “Tonnes per yr Name Tonnes pes yr Neme Tonnes per vt Name Tonnes per yr.
FET) y m 7% ) m 0 F=) ™
200 241 242 243 244 26 [ 208 247
268 208 %0 -1 2 oY) 284 288
258 257 248 ) 200 20 2 FX)
All Other All Other All Other All Other

'ECTION C: 1989 PAC Operating and Maintenance Costs* for retrofit* equipment or facllities installed In 1989 as well as In

previous years.

11 Operating and maintenance costs for Pollution Abatement and Control in 1989: N

Labour Fuets and Electncity Msterisis 300 Supphes | yoc o0 SIS 0, TOTAL
$000 3000 $000 $'000 : $000 -
300 301 02 203 304 i Sox B
2e0 ] w0 ] Zero ) 2o ] ze0 [
: 2 Please previde the percentage distribution of total PAC operating costs {Box B) by type of substance to be removed. S
Substances emited o ar* | Subsiances emvtied 10 water* | Contaned Ligud Wasies™ i sad\;v‘umﬂ TOTAL
L 7
38 308 %07 308
2Zaro D 2ero D 2er0 D . 2er0 D 100%
3ECTION D: Sales and Own Use of PAC-recovered Materiais in 1989. r $000
) 1 Please provide your 1989 revenue trom the sales of PAC-recovered materials®* ... ... ... ... . ... ... .. 2er0 (]
) 2 Did this organization use any of its own PAC-recovered materials in its own production processes in 18897 0'2 ves «2OnNo
- \ «© , 3000
) 3 Piease estimate how much you saved in 1989 by using PAC-recovered materials in your organization Z"‘? ]

SECTION E: Major Retrofit Equipment Purchased In 1989 for Pollution Abatement and Control.
Jlease list by name the major PAC retrolit equipment purchased in 1989 (e.g. scrubbers, chemical-recovery systems.)

-

SECTION F: COMMENTS, or clarification of your responses. Please attach additional pages if desired.

\
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. Poliution Abatement and _ e
E Control Survey 1989 Form PA2 Appendix

Francas su verso
Pi return to Statistics Canada before March 15, 1991 Conhdental when completed

PLEASE UPDATE ABOVE INFORMATION, IF NECESSARY

identification of Operations: Telephone Number:

Name of organization: Fax Number:

Name of Telephane Contact:

Division: .
Your 1989 Fiscal Year End:
Contact Name and Title: Ak - {see guide) ' Month l_l_l © Year | | I
Address: 7 For Statistics Canada Uise Only
ULJLJU[E}LJI_H_J'L_I
Postal (ZIP) Code: D Type HRd vl P A (-] c

IMPORTANT: Please consult the Reporting Guide when you compiete the questionnaire. b
Instructions, defnuions and exampies can be lound m the Reporing Guide. Readng these baluecotﬁolwmcansaveywbmhmwenoﬂnvm
out this questonnaire. The symbol * indicaies that a definibon or further mstrucbons are prowded in the Reporing Guwde.
If you have not receved a Reporung Guide and would kke one, please cal collect at (613) 951-2592 or (613) 951-2593.

Submit your compieted questonnaws ko Investment and Caprtal Stock Drason, SumsCmOm&OanIAOTGnNMM.
enveiope supphed or fax d 10 (613) 951-0196 or (613) 951-74723.

\

USE OF DATA REPORTED v

memmwnmnmmdmmme&w. The data collecied by Uws suwvey wil ncrease the
understandng of the ol -wwonchmmdwlmmdymmmnm\umbmnmnmmd
enveonmental pokCies. !

CONFIDENTIALITY

stausical purposes and published in aggregale form only. Totals are pubhished m a lormat that sajeguards conhdentality as required by the 'suu ]
Act. The confidentiaity provisions of the Statisics Act are not affected by exther the Access o Informabon Act o any other Legiftaton.

LEGAL REQUIREMENT 3 :
Tmmo:msngnmmbmmmmdmsumsm Revised Statles of Canada. 1985, Chapier S19.

IN CONCLUSION

Thank you lor your parhicipation m thes survey, |
As this 13 the frst survey on envwonmental o em*‘mwsmmwmwwmmmd
envronmental protecton costs thal you leel should be addressed. .

[N

Name of perspn responsible for this report (Print or type) | Official position Date of this report
Day | Month Year

. l | 1
Business address (if different lrom mailing address) Telaphone number

5-4800-390 1990-10-02 STC/SCT-475-04244

o fuse geme. N Canad3
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Appendix D
Characteristics of Selected Respondents

The organizations selected for the 1989 Pollution Abatement and
Control (PAC) survey constitute a very specific sub-group of
respondents to the Capital and Repair Expenditures survey (CRES).
Briefly summarized, the CRES survey provides data for a wide range
of investment and fixed asset statistics from all types of
organization in all sectors of the Canadian economy and for each
province and territory. Respondents to the CRES actual survey from
1985 to 1989 having stated "pollution abatement and control" as one
of the reasons to explain their capital expenditures were selected
for the 1989 PAC survey.

In total, 803 organizations were selected for the 1989 PAC survey.
They cover the same industries as the CRES, except for the
municipal governments and the waste management industry. Two other
surveys conducted by Statistics Canada, the Local Government Waste
Management Practices and the Waste Management Industry Survey, are
already covering the investment spendings for pollution abatement
and control purposes taking place in these respective areas.

By computing the capital expenditures reported by these 803
organizations for the 1989 actual CRES, we observe in table D-1
that they represent 23.7% of the total® capital expenditures
published for the 1989 actual survey. By sector, we observe that
the Manufacturing and the Utilities sectors represent a higher
proportion of the PAC survey than the CRES, at the expense mainly
of the Finance, Commercial and Government sectors. Interestingly,
the distribution by province of the selected respondents is quite
similar to the one observed for the 1989 Actual survey.

“Total excluding Capital Items Charged to Operating Expenses,
residential construction, Agriculture, Fishing and
Construction industries.






et
TABLE D-1 : 1989 ACTUAL CAPITAL EXPENDITURES ($ MILLION)
SELECTED RESPONDENTS CRES SURVEY (*) SEL./
CRES
REPORTED ¥DIST. | PUBLISHED ¥DIST. %
BY BECTOR:
FORESTRY 15.0 0.1 282.8 0.3 5ie.3
MINING 2133.4 10.0 7373.2 8.2 28.9
MANUFACTURING 7324.4 34.4 18942.2 2131 38.7
UTILITIES 10225.9 48.0 19486.3 21.7 52.5
TRADE X X 3232.3 3.6 X
FINANCE X X 11218.8 12.5 X
COMMERCIAL 484.5 2.3 11960.4 1 3} 4.1
INSTITUTIONS 509.5 2.4 4466.9 5.0 11.4
GOVERNMENT 318.6 1.5 28010 12 14.2 2.5
BY PROVINCE:
NEWFOUNDLAND 290.1 1.4 1354.9 1.5 21.4
T2 D (8 X X 236.8 0.3 X
NOVA SCOTIA 429.9 2.0 2469.2 2.8 17.4
NEW BRUNSWICK 453.9 2r a1 2009.8 2.2 22.6
QUEBEC 5430.4 25.5 19511.9 25100 27.8
ONTARIO 7817.7 36.7 5TOD' 'S SIORES 2518519
MANITOBA 808.9 3.8 2548.8 2.8 s, 7
SASKATCHEWAN 578.4 2.7 2819.7 3 20.5
ALBERTA 3283.8 15.4 L7008 . 2 13230 28.1
Br® C. 1966.2 9.2 10309.6 119 Il Rl
YUKON X b4 145.0 0.2 X
N.W.T. 182.3 0.9 858.7 1.0 21.2
TOTAL 21284.8 100.0 89722.1 100.0 23.7

* Total excluding Capital Items Charged to Operating Expenditures,
residential construction, Agriculture, Fishing and Construction
industries.
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Appendix E
Imputation Method for Incomplete Responses

In order to analyze and present an integrated set of basic data,
some adjustments were performed on the detailed data reported under
sections A.2, C.1 and C.2 of the questionnaire. 1In these sections,
respondents were required to break down their total capital and
repair expenditures on pollution abatement and control according
to various categories. 1In some cases, a number of respondents
reported their total capital and repair expenditures without
providing the detailed information. By adjusting the data reported
by category to section's totals, the sum of expenditures over all
categories will then equal the total expenditures reported for the
section.

Two adjustment methods were used. First, the data by category for
a given sector and a given province were adjusted to the section's
totals using the percentage distribution observed from those
respondents having reported the detailed data. Second, 1in
provinces for which no detailed data were reported at all, the
percentage distribution observed at the sector level was used to
distribute the total expenditures among the various categories.
In most cases, adjustments were performed using the first method.

In table E-1 below, the percentages of reported data over total
adjusted data are computed by section and by major sector. As we
can see, these percentages are in all cases very high, so that the
impact of the imputation adjustments made for incomplete responses
is very limited. This constitutes the only type of adjustments
performed on the reported data.
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TABLE E-~1 : RATIO OF REPORTED TO ADJUSTED DATA
SECTIONS A.2, C.1 AND C.2
SELECTED REPORTED ADJUSTED
SECTORS DATA DATA RATIO
(SM) (SM) (%)
Section A.2
MANUFACTURING 668.5 702.1 95.2
MINING 69.6 69.6 100.0
UTILITIES 85.0 85.0 100.0
GOVERNMENTS b4 X 100.0
TOTAL 882.4 915.9 96.3
Section C.1
MANUFACTURING 446.6 468.6 95.3
MINING 66.7 76.8 86.9
UTILITIES X X 94.4
GOVERNMENTS X X 100.0
TOTAL 689.6 728.8 94.6
Section C.2
MANUFACTURING 461.6 468.6 98.5
MINING 75-..1 76.8 97.8
UTILITIES X X 98.8
GOVERNMENTS X >3 100.0
TOTAL 718.4 728.8 98.6
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Appendix F
summary of the Results after Estimation for
Non-Response and Non-Sampled Portions

Table F-1 shows the capital expenditures on pollution abatement and
control (PAC) by sector and by province including estimates for
the non-response and the non-surveyed portions of the survey
universe. For the non-response estimate, data were available from
the Capital and Repair Expenditure Survey (CRES). These data were
considered potentially incompatible due to the absence of a
definition of PAC in the CRES.

The PAC capital expenditures for the non-surveyed portion were
estimated by assuming proportionality between PAC expenditures and
total capital expenditures. In fact, this ratio seems to be fairly
stable for different size strata. However, the contribution of
this estimate was 1low, accounting for about 8% of the 30%
adjustment in total PAC expenditures.
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TABLE F-1 : REPORTED VERSUS ADJUSTED PAC CAPITAL

EXPENDITURES
REPORTED ADJUSTED INCREASE
$ MILLION | $ MILLION (%)

BY SECTOR :

FORESTRY X X X

MINING 69.6 79.7 14.5

TOTAL -

MANUFACTURING 201 918.0 30.8
Paper & all. 292.8 368.0 25.7
Prim. Metals 231.4 287.5 24.2
Petro. & Coal 63.5 70.5 11.0
Chemicals 56.1 7/ S 26.8

UTILITIES 85.0 105.5 24.1

TRADE, FINANCE

COMMERCIAL 12.5 23.4 86.9

INSTITUTIONS 3.9 6.8 7/ %, 857

GOVERNMENTS X X X

BY PROVINCE :

NEWFOUNDLAND el 1.3 17.9
o/ 301 1 X X X
NOVA SCOTIA 8.0 16.1 100.7
NEW BRUNSWICK 58.5 130.6 12 3% 2
QUEBEC 205.2 255.4 24.5
ONTARIO 328.2 434.7 32.4
MANITOBA Jgll. 6 12.9 LBl
SASKATCHEWAN X X X
ALBERTA 147.8 182.2 23.3
B.C. 144.0 200.2 39.0
YUKON - = -
N.W.T. b 4 X X

TOTAL EL60 1187.5 29.7
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Appendix G

List of Substances Abated

You will find in table G-1 the list of substances abated according
to the answers provided to Section B of the questionnaire.
Unfortunately, there was not enough consistency in the reported
units to permit the aggregation of the quantities into meaningful
categories. However, the number of organizations reporting the
abatement of various groups of substances gives some perspective
of the nature of the pollutants in question.

It was difficult to arrive at an ideal classification of substances
due to the very diverse nature of the responses. Some respondents
provided very precise information whereas others indicated rather
broad categories of substances abated. The following categories
represent, therefore, a compromise between the fine detail and some
of the very all-inclusive categories such as "effluent".
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TABLE G-1 : LIST OF SUBSTANCES ABATED

NUMBER OF REPORTERS

Substances emitted to air

Acid gases 8
Fluorocarbons 10
Metals and metallic compounds 8
NOX 5
Particulate matter 75
SOX 23
Toxic materials 3
Solvents and other Hydrocarbons 50
All other substances 23
Substances emitted to water

Acids 8
Biological oxygen demand (BODS) 28
Caustics 11
Forest product wastes 8
Solvents and other hydrocarbons 20
Inorganic salts 10
Metals and metallic compounds 47
0il and grease 22
SoX ! 3|
Suspended solids 53
Toxic materials 8
All other substances 49
Contained liquids

Caustics 3
Solvents and other hydrocarbons 44
Inorganic salts 3
Metals and metallic compounds 5
Mining Wastes 10
0il and grease 28
PCBs 43
Pulp and paper industry waste 5
Sewage sludge 9
All other substances 29
S8o0lid waste

Particulate matter 1%
Forest product wastes 20
Glass and ceramic materials 4
Metals and metallic compounds 25
Mining wastes o
PCBs 13
Paper and cardboard waste 13

All other substances 69
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