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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. 

ii 
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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: 

the sample selected includes only medium and large firms and 

there is no estimation for the non-response and the non-

sampled portions 1 . 

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. 
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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. 
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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 Abatement and 

Control survey questionnaire and of the reporting guide. Appendix 

D analyses the characteristics of the respondents selected for the 

PAC survey. Appendix B 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 3 lists the categories of substances abated. 

3 
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Bymbols 

The following symbols are used in the statistical tables of this 

report: 

- 	nil or zero. 

-- 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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Bection 1 

Response Rate 

PAC survey questionnaires were mailed at the beginning of March 

1991. The survey collection period spread from mid-March to the 

end of May 1991. In total, 803 organizations 1  were selected for 

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 

1 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 79.0 76.2 
UTILITIES 76 10225.9 60 6695.1 78.9 65.5 
TRADE 33 x 15 x 45.5 35.0 
FINANCE 3 x 3 x 100.0 100.0 
COMMERCIAL 20 484.5 6 157.5 30.0 32.5 
INSTITUTIONS 23 509.5 18 446.2 78.3 87.6 
GOVERNMENTS 19 318.6 11 212.7 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 4 x 80.0 91.0 
NOVA SCOTIA 23 429.9 19 411.6 82.6 95.7 
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 2339.9 70.8 71.3 
B.C. 84 1966.2 64 1536.2 76.2 78.1 
YUKON 5 x 1 x 20.0 24.1 
N.W.T. 8 182.3 6 166.6 75.0 91.4 

TOTAL 803 121284.8 1 	610 114744.9 1 	76.0 1 	69.3 
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Section 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 x 

MINING 35.8 33.8 69.6 7.6 1487.0 4.7 

TOTAL - 
MANUFACTURING 375.1 326.9 702.1 76.7 5577.6 12.6 
Paper & All. 122.1 170.7 292.8 32.0 2368.6 12.4 
Prim. Metals 137.2 94.2 231.4 25.3 1132.7 20.4 
Petro.& Coal x x 63.5 7.0 275.0 23.1 
Chemicals 35.7 20.4 56.1 6.1 574.4 9.8 

UTILITIES 41.1 43.9 85.0 9.3 6695.1 1.3 

TRADE, FINANCE 
COMMERCIAL x x 12.5 1.4 311.3 4.0 

INSTITUTIONS 2.2 1.7 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 

7 
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(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. In 

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 5 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 

8 
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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 N). 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 1.1 0.1 204.0 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 15.3 
QUEBEC 103.3 101.9 205.2 22.4 2077.2 9.9 
ONTARIO 211.2 117.0 328.2 35.8 6652.7 4.9 
MANITOBA 9.6 2.0 11.6 1.3 751.0 1.5 
SASKATCHEWAN x x 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 1 10 '0.0 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 frequently 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 wastes2 . 

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. 
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TABLE 4 : CAPITAL 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 69.6 31.8 35.5 14.0 18.8 

TOTAL - 
MANUFACT. 702.1 45.7 41.3 4.4 8.6 
Paper 292.8 23.2 63.4 3.1 10.4 
Prim.Met. 231.4 68.9 28.3 0.7 2.1 
Pet.&Coal 63.5 x 8.8 x 4.0 
Chemicals 56.1 32.4 34.2 12.2 21.2 

UTILITIES 85.0 x x x 9.1 

TRADE, 
FINANCE, 12.5 17.6 x 16.8 x 
COMMERCIAL 

INSTITUT. 3.9 37.2 - 11.2 51.7 

GOVERNMENT x x x x 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 is the province 

allocating the largest share of its investment on solid waste 

(25%) 

11 
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I TABLE 5 : CAPITAL EXPENDITURES BY TYPE OF POLLUTANTS ABATED 
[ 	

BY PROVINCE, 1989 

AIR WATER CONTAINED SOLID 
PROVINCES TOTAL POLLUTANTS POLLUTANTS LIQUIDS WASTES 

($M) (%) (%) (%) (%) 

NFLD 1.1 x x x - 

P.E.I. x 100.0 - - - 

N.S. 8.0 21.5 57.5 x x 
N.B. 58.5 x x 2.7 25.5 
QUEBEC 205.2 61.8 21.1 6.6 10.5 
ONTARIO 328.2 32.6 52.7 8.7 6.0 
MANITOBA 11.6 x x x x 
SASK. x x x x x 
ALBERTA 147.8 57.1 23.6 5.1 14.1 
B.C. 144.0 30.4 62.4 x x 
YUKON - - - - - 

TOTAL 915.9 42.8 41.5 6.5 9.1 
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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 were 

estimated at $ 728.8 million in 1989. 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 - - x x 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 x x x x x x 
TRADE, FINANCE 
COMMERCIAL 0.2 -- -- 0.4 0.6 0.1 
INSTITUTIONS 0.2 0.1 0.2 0.4 0.8 0.1 
GOVERNMENT x x x x x x 

BY PROVINCE: 

ATLANTIC 
PROVINCES 6.1 1.0 10.0 2.9 19.6 2.7 
QUEBEC 43.3 11.2 62.9 68.9 186.4 25.6 
ONTARIO 116.3 106.6 96.7 99.5 419.1 57.5 
MANITOBA x x x 0.2 x x 
SASKATCHEWAN 4.9 x 7.2 x 14.9 2.0 
ALBERTA 3.3 11.2 4.1 3.4 22.1 3.0 
B.C. 14.7 15.1 24.6 7.8 62.2 8.5 
YUKON - - - - - - 

N.W.T. x -- x - x x 

TOTAL 190.4 147.4 207.9 183.111 728.8 100.0 

% DISTRIBUTION 26.1 20.2 28.5 25.1 100.0 

13 
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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 
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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 x 

MINING 76.8 31.2 36.9 18.8 13.0 

MANUFACTURING 468.6 30.4 28.8 7.3 33.5 
Paper & All. 76.0 8.7 57.7 3.5 30.1 
Prim. Metals 258.4 41.9 17.8 3.7 36.5 
Trans. Eqp. 35.7 23.5 31.6 15.6 29.3 
Petro.& Coal 17.2 x 41.8 x 13.7 
Chemicals 44.4 20.4 43.2 13.3 23.0 

UTILITIES x x x x x 

TRADE 
FINANCE 0.6 12.1 19.0 48.3 20.6 
COMM ERC I AL 

INSTITUTIONS 0.8 x - x x 

GOVERNMENT x -- x x -- 

TOTAL 11  728.8 32.4 31.7 10.6 1 	25.2 

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 



I . 

71 
4-41 

flhI1k 	
i1 	

____ 
I1n-t I 	' 	U 	

11 	

.,i. 	 TI 	

I 	
LJ6 

it 

i]t I  

___-LI 	 I 	 )•1II 

I 11 i 	 . 	 • 1 

Ir 

64 
it 

• 	
.. _Fill 	 ii 

I 	 41It 
r1 ..4_ 	

• 	
•[II 	 I 

________ 	
-- •1 	 • 	.-- 	

r,I I1 • 	I 	 - 	 I 	 - 	 I 	 • 

•:;r 	 I 	 - - 

I: 	It 	

T 



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) (%) (%) (%) (%) 

ATLANTIC 
PROVINCES 19.6 15.4 40.2 17.8 26.5 
QUEBEC 186.4 33.0 9.4 6.6 51.1 
ONTARIO 419.1 35.0 38.5 11.7 14.8 
MANITOBA x x x x x 
SASKATCHEWAN 14.9 x x x x 
ALBERTA 22.1 45.8 28.8 23.6 1.8 
B.C. 62.2 14.7 47.4 5.7 32.1 
YUIcON - - - - - 

N . W.T. x - x x x 

TOTAL 728.8 32.4 31.7 10.6 1 	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 labour 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 
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Table 9 below presents the ratio 3  of 1989 PAC operating 

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) 

FORESTRY x x 1.3 
MINING 104.9 76.8 0.7 
MANUFACTURING 1477.9 468.6 0.3 
UTILITIES x x 1.2 
TRADE, FINANCE 
COMMERCIAL 41.4 0.6 0.0 
INSTITUTIONS 9.4 0.8 0.1 
GOVERNMENT x x 0.3 

TOTAL 1919.8 728.8 0.4 

1985-88 are estimates derived from Section D of the 
Capital and Repair Expenditures Survey. 1989 data are 
derived from the PAC survey. 

PAC operating and maintenance expenditures are from the PAC 
survey. 

Two caveats may affect the results: (1) the PAC survey data 
and the PAC data collected from the CRES are not fully 
compatible, and (2), the short period over which 
capital expenditures are accumulated. Prior to 1985, 
large PAC expenditures could have occurred. 

18 
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By province (see table 10), Saskatchewan (1.0) and Ontario (0.6) 

are the only 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 

GROSS PAC PAC OPERATING 
PROVINCES CAPITAL EXPENDITURES EXPENDITURES RATIO 

1985 - 1989(1) 1989(2) 

ATLANTIC 
PROVINCES 153.0 19.6 0.1 
QUEBEC 559.7 186.4 0.3 
ONTARIO 695.3 419.1 0.6 
MANITOBA x x 0.2 
SASKATCHEWAN 14.5 14.9 1.0 
ALBERTA 195.9 22.1 0.1 
B.C. 278.0 62.2 0.2 
YUKON 1.2 - - 
N.W.T. 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. 1989 data are 
derived from the PAC survey. 

PAC operating and maintenance expenditures are from the PAC 
survey. 
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Section 5 

Revenues and Savings from PAC Recovered Materials 

In section D of the questionnaire, respondents were 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 0.9 22.2 
Prim. Metals 23.0 20.4 

UTILITIES x x 
TRADE, FINANCE 
COMMERCIAL - - 

INSTITUTIONS - - 

GOVERNMENT - -- 

Total 80.1 73.7 

BY PROVINCE : 

Atlantic 
Provinces x x 
Quebec 8.6 29.9 
Ontario 63.2 21.5 
Manitoba x x 
Saskatchewan x x 
Alberta x - 

B.C. x 11.8 
Yukon - - 

N.W.T. - - 

Total 80.1 73.7 
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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 : PATIOS OF REVENUES AND SAVINGS TO OPERATING COSTS j 

SELECTED OPERATING REVENUES! SAVINGS/ 
SECTORS AND COSTS REVENUES OPR.COSTS SAVINGS OPR.COSTS 
PROVINCES ($ M) ($ M) (%) ($ M) (%) 

MINING 76.8 x x x x 
MANUFACTURING 468.6 52.9 11.3 69.2 14.8 
UTILITIES x x 11.9 x 1.5 

QUEBEC 186.4 8.2 4.4 20.0 10.7 
ONTARIO 419.1 58.4 13.9 31.7 7.6 
B.C. 62.2 x x 11.5 18.5 

TOTAL 	7E:728.8 74.8 10.3 72.1 9.9 
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Section 6 

Survey Experiences 

The aim of this section is 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 introduced 

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 
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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 

problems. 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 
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questionnaire 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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Section 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 survey, 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. In 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-process ing techniques" solely attributable 
to PAC. Consequently, 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. 





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 
pollution abatement activities. These materials can be 
subsequently used in the plant's own production process or sold to 
another organization. 
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Aendix 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 0 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 list 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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abatement to be attained, by type of pollutant. II may sornatirnee be 

to report sineS quantities of specific pollutants as decundi of a 

Example 
Substances emitted to water 	Contained Liquid Wastes 
Name 	ravines par year 	N+ami' 	•, 	Tavtises per tear 
Mercury 	• 	, 0.32 " 	AsPi-el) 	• 	16.00 
Lead 	. 	5.00 	Sludge 	5200 	+ 
Mtminurn 	, 	300 	. • ,Sdiventi 	80.00 
MaSter 	62.00:, 	Al other 	157.00 1. 

SEC1lONc 	 . 
,Queebon Cl 	- -- 
• operstp and 4nslnhu..wIce costs 5W P*.tson Ab,....t and Control In 

1989. 	. 
Repxl Use vi-table lxpenaea incurred in t89 for all PAC dperabcste wtet*t 
nhoe use Of retrofit PAC lacities pt.sdsesed is 1089, as well u is previous 

InCkKW 
• 	 I. 	 - 

• 	 ,., 

• Isbpur Le. sali-ies and wages, 	iel as pension and heeds plane lor 
- tivCWinW engaged in operamg and maisNawig PAC med'wiery and 

equipment also include •eruperyieo ,y persorviel. U well . as 
training/retraining of personnel, j' 

• costs of electricity end lusle. 
• costs of materials and Suppbn e.g. chemicals. filter& special ildinte, 

masks et., leasing payments lor PAC machinery and equipment 
Costs for contracting or hiring outAde personnel to hall eway, store or 
depose of wastes, or to cleeq and miriam equipment 
0*totrdude 

• costIor research and develOpi'nent 
• Costs to reduce occupational and halth hszwds is the wortofacs. 
• expend.Iwes for envworvnental sesthetics Such as l*ldecapitij, or 

expendisues for employee comlort Such as airconostions 
if your establishment manufactures equipment and material (e.g. 
electrostatic precipitator, or dewipisurized Puelsi to be IMto Oilers lor 
PAC purpoees, do not include such operating costs. 

• interest payments on bans used for financing PAC capital expendituiee, 
(These we reported isiØer Quet A.l). 

Ouea*onC.2 
Please provide this percentage dusateution of total PAC operamg costs (Bout 
'B) by type of substance to be removed, ' 
Required here is a percentage txealidown of  total operating costs (Bolt B) 10 
meth type of pohi,Aant abated. Bed esteisetes we er.wiL 

SECTIONO 	'1 

Please provide you 1989 revemie from the sates of PAC-recotered 

It pollution abatement activities in 1989 uang retrofit PAC'devicee(wsstalled 
is 1989 or as previous years) resulted in the recovery of materials and 
seatancea which were ,,eeequensy sold, please provide the reversue thus 

Please noit Do not indejde proinpr or production scrapL 

OueeeonsD2 
Did your oigarvzabon use any Of its own PAC'iecovered materiel in its own 
production processes at 19897 
Enter yes S ydo made tea of meeldi or subel.noss recovered from 
PAC- 
Plese noter Do not include prompi or  prodijctioisucrepe. 

OuestonD.3 
Please estimate how muds you lived in 1989 by uarig PACvecovered 
materials as you orgmzation. 
II your organization was able to use materials that were recovered as 1989 
through the use of retrofit PAC devices (ue(allsd at 1959 or in previous 
years). p'ease provide the coats recavered. 
Please note. Do riot include fsompr arproducbon lisps 	• I 

I- 

 

SECIIONE 
List the mNor new retrofit PAC e,s,iiposent purchased is 1959. toclude 
imported tram aC,oail PAC equipment 11551 your organiziban 
purchased in 1989.- 

SECTlONF  
Should YOU have Wry Cdu,,flli1t. or' would Pita to elaborate on the 
responses you have provided. please record them here, or if apwe does 
riot permit, on a seveçele sheet 





N
Reporting Guide 
Pollution abatement and 
control survey 1989 

Form PA2 
Frenca.s su verdo 

OENERAL INSTRUCTiONS 	 / 

IdentificatIon of Your Orgenlzailon 

The printed label an page I srxl,catea the most Current ideMficabon 04 
your Organization on Our liles, If there we changes that would better 
describe your organization. pls.ae  enter hem ii dIe Update section 
below the label. 

2 InformatIon Required from Your OrganliatIo.x 

a) Report your organization's caputai expene.wes and queraang 
expenseS for polution abatement and control for 1989. The data 
provided for this qUO5tiOrW1e Should reflect only the podution 
abatement aCtivities of the organization ideribuied an ttle label. II you 
require tome for organizatIons oilier then the one identified to 
label, please call collect at (613k 9512592 or (613) 951 •2593. 

bi Report only your p0111cm in the case of pmt prafects with adler 
comp 

3 R.portlng Perlod Your Fiscal Ysar: 

Please report expenditures (or .  your 12 month liscal period b which the 
FINAL DAY occurs between April I, 1989 and March 31, 1990. Thua, 
any of the loduwing would be an acceptable report penod 

My 1988 - April1989 (04189) 
June 1988'  May 1989 (05/89) 
July 1988 ' June 1989 (06419) 
Aug. 1988 July 1989 (07/89) 
Sept 1988 ' Aug. 1989 (0819) 
Oct 1988 - Sept 1989 (09/89) 

/ 

	

	Nov. 1988 ' Oct '1989 (101891 
Dec. 1988 ' Nov. 1989 (11/89) 
Jan. 1989 	Dec. 1989 (12/89) 
Feb. 1989 	Jan. 1990 (01190) 
Mar. 1989 	Feb. 1990 (02190) 
April 1989 . Ma. 1990 (03190) 

Dollar Amounts and Psrcantag.tt 

a) All dollar amounts reported should be roi,mded to ThOUSANDS OF 
CANADIAN DOLLARS (e.g. $8,555,400.00 rounded to 88.555). 

bI Percentages should be rounàed to the nearest UnIt 
(.Q 4%. 10%. 14%). 

C) Please enter your best estenalee wflep precise liguree are not 
available. 

5 For Your Infomnatloix 

The pre-printed flulYlbers (100 . 403) are for Statistics Caleda 
computer system identification purposes. 

The symbol indicates that a definition and/or explanation is provided 
in the reporting gisde. 

Cl For ad questions, it the reaporns is zero for an rem, pleas, check 
the relevant zero box 

dl It you have any questions. please cat colect at 

(613) 951.2592 or (613) 951'2593. 

6. UsIling of OuS$tlonn.lr* 

Pleas, send the Completed questionnaire in the enclosed postage-paid 
envel0peIO 

Investment and Capital Slack Diviiion 
Statistics Canada, 
Ottawa, Ontalo. 
K IA 0T6' 

or by Fax to: 

Investment and Capital Stock Division 
)ax:(613)951'0196 	 . 	 S  

or: (613) 951-7473. 

Keep the second copy of the questIonnaIre Or your records, 

DEFINtT1ONS 

Pollution Abet.nienl and Control (PAC): 

The reductiori or etemnation 01 pollutantS and wastes emitted by your 
operadons The term includes prevention. treatment and reuse of  pollutants 
and wastes 

Ritrofit Construction, Mschlne.'y end Equlpmsnl: 

Note: With the escepton of Question 82. all PAC Conatiudbon, mathlnei'y 
and equipment alluded to are reirollr. 

Equipment or facilities whidi are separasey identifiable and which have 
been installed exclusively for PAC purposes. They are not an integral part 
of Ihe plant's production equipment. having been installed solely to abate 
or control undesirable, substances emitted during the plant's normal 
production activities. Examples 01 those are precipitator,, dust coleclors. 
scrubbers ax) other treatment temlities. I 

Cheng.-ln-Proceealng technlqusar Question 8.2 only 

An integral change is made in the plant's processing technique such that in 
the course 04)8 day to day production activities, an additional benefit of 
reducing or eleTisnating pollutants generated is achieved. This is done by 
employing means such as material substitution; using impro'.ed catalysts, 
reueng wails or waler in the prOduction process, convening egrapment to 
handle the use of stJbstitiJte luels that generate less pollutants, et 

Please note: In Cltange'in'Processing. the PAC aspect in me whole 
industrial operation to not separately identifiable tram the product'qiaksig 
aspect. Thus, engineering estimates may be required to meport he PAC 
portion 04 poeutants abated. 

Substances Emlttsd to Air: Questions A.2, 8.1. 8.2, and C.2. 

These are airbOrne substances which are either h&mlul or oblectionable. 
They include parbculates (e.g dust, smoke, liv ash), sulphur dioxides, 
nitrogen oxides, carbon monoxide, asbestos, as well as 01w materials and 
aubetances on Envwormienf Canada's Prionty Substances List 

Substances Emitted to Water: Questions A.2, 8.1,6.2, and C.2 

Harmtii or obectionable wslsrbOme substances which run intO,afld 
adversely alter the quality of water. Examples of these an suspended 
solids, grease, materials  and substaflces which have high levels of BOO 
(biochemical ogen demand) and COD Ichemical oxygen demand). 
Include aluminum, mercury, lead, arsenic, chlorine. cyanide, asbestos, as 
well as other mattrials and substances on Environment Canada's Pnonty 
Substances List 

ContaIned Liquldar Questions A.2, 8.1, 8.2. aid C.2 

L4)ud wasles, such as pants, mineral oils containing PCBi. sakarel fluids, 
acids mine tailings, sludge etc. which have been coSected and stored in 
containers, to be transported and disposed 01 at some luture dale, or 
channelled into speciasy built reservoirs to prevent thur run'off into the 
environment. 

Solid Wastss Question, A.2, 8.1,8.2, anC.2, 

Unwanted byproducts of economic 	rits, in sold form, which are 
collected, transpovled and disposed of. These include garbage, trash. 
incs'leralar residue, wrecked or discarded equipment, as well as residues 
generated as a  result of'eir and water poSution abatement activities (e.g. 
dust, fly ash) Sold wastes may be ignitable, corrosive, explosive, and may 
contain more than allowable Concentrations of contaminants such as lead, 
arsenic, cyanide, styrene and Other materials and substances on 
Environment Canada's Priority Substances List 

PAC.rscovss'sd Mstsrlaas, Questions'O.l. 0.2. and 0.3 

Materials or their derivatives wtiicti have been collected as a direct result 
of pollution abatement activities. These materials can be subsequently 
used in the plant's own production process, or sold to another company. 
Please note: Itit were not for pollution abatement activities. Ulese materials 
would be emitted to the envworlmeix, 

14000.391 1990.11-0 STC/SCT.47544244 	' 

'•. 	atistice, Satistique 	• .. 	. .e ' 	.. 	 . ,,, 
'U 	Canada 'Canada 	.......... 	, . 	,. 	. 	. 

'S 

t,,,t .Canad 
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ECT1ON A. 1989 CapItal Expenditures 3  for Pollutlqn Abatsmnt and Control3  (PAC). If the expenditure Is zero for an Item, 
pless• check the rstvent zero box U Where doller values we required, please r.port In thousands of dollars. 

)id your organization incur any PAC capital expenditures for retrofit 5  construction and/or machinery and equipment in 1989? 
so () YES 	 II' 0 NO — Please proceed to Question B2 

\.I Please provide a bràaJtdown of the total PAC capital expenditures in 1989. 

CONSTPUCTOONA 

8000 

I 	 UAQ40IERY AND EO(W640W73  I 
I 	TOTAL 

I 	11000 
IFuly m 	jiactired outide c.e? 
I 	$000 

I 	In pt 	Iuly mfd in Canada 
I 	 soco 

'02 IllS I" 
z.,00l zeiool zwoDl zwoD 

2 Please provide the percentage distribution of total PAC capital expenditures (Box A) by type of substance to be controlled. 
Substances emitlid 10 airs I 	Substance. emitted to w8ter3 I 	Contined Liquid Wastes3  

% 
I 	Solid Wasle? TOTAL. I I I' 

IOU 	 1*07 I ' 	 - I *05 I 
z.iooI zo o  z.,00l z.roDI1 

;ECflON B: Malor substances to be abated or controlled- please list by name and estlmata the weight In tonnes. 

I Substances that will be removed as per your design specifications for PAC capital expenditures for retrofit 3  csfructlon and/or 
machinery and equipment (Box A) in 1989. 

Substance, emitted to air3  Substances aiTatted to wate? Contained Liquid Waste.3  Solid Waste? 
Nim, 10r3305 per  31 N.m. Toiv, Pat , Maine TonAls psi o N.m. Tom,., psi y. 

300 201 203 203 304 206 701 207 

201 303 3*0 2i1 2*2 2*3 311 313 

211 3*7 211 311 220 22* 722 222 

1 221 
All Other 

223 225 
All Other 

237 223 
All Other 

22 
. 

230 
All Other  

21* 

2 Substances that will be removed as an additional benelit of Change in Processing techniques in the production plant In 1989 
(if. capital expenditures not included in Box A). See Reporting Guide. 	 / 

Substanciss emitted to air3  Substances arnmW to wine? Contained Liquid Waste? Solid Waste? 
Maine bras per yr Name Tsi,nes per yi Name Tomu psi Vr N.m. bo,wi.i psi 

232 	• 733 2)4 233 231 215 131 231 

240 24* 212 743 244 240 20 247 

245 243 233 23* 232 233 261 255 

255 
All Other 

257 235 
 Alt Other 

231 211 
ti Other  

213 253 

ECTION C: 1989 PAC Operating and Maintenance Costs3  for retrofit3  .qulpm.nt or facIlitIes Installed In 1989 as will as In 
previous years. 

I Operating and maintenance costs for Pollution Abatement and Control in 1989: 

Labour I 	Fuete and ElectectOy I Maten 	and Sui*e. Purcflased Services ts. I wgt. NeuiaQe and Oie.osstt 
I 
I 	TOTAL 

s000 
300 1301 303 1303 I304 

z.mD zecoDI zsiool zsioo 

2 Please previde the percentage distribution of total PAC operating costs (Box B) by type of substance to be removed. 

SutislaitCes emitted to air3  I 	Subetances wnitted *0 wale? I 	CØntd Liquid Waste? I 	Sold wastS I TOTAL I I 	 it 
303 1301 Iisi 1301 I 

z.voDI z.mD zemol z.IooI b00,  

;ECTION D: Sales and Own Use of PAC-recovsrsd Materials In 1989. 

) I Please provide your 1989 revenue from the sales of PAC-recovered materials3  ..................... 	zwo  0 

) 2 Did this organization use an y  of its own PAC-recovered materials In its own production processes in 1989? 401  Yes 402  Oi*, 

em • 

) 3 Please estimate how much you saved in 1989 by using PAC-recovered materials in your organizstion 	 1l•00 

3ECTIOP4 E Nsf or Retrofit EquIpment Purchased In 1989 for Pollution Abatement and Control. 
lease list by name the major PAC retrofit equipment purchased in 1989 (e.g. scrubbers, chemical-recovery systems) 

SECTiON F: COMMENTS, or clerlucatlon of your responses Please attach additional pages if desired. 

- -. .._ 	 sen., mn seflh.n PS., flflCfl &Y1fl1 
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Pollution Abatement and 
'! Control Survey 1989 

Please return to Statistics Canada before March 15, 1991 

Form PA2 	Appendix C 
Francas au verso 

Contidentiel when - 

I 	 PLEASE UPOATE ABOVE INFORMATION, IF NECESSARY 	 I 
Identificahoth of Operations: 

Name of or9anization: - 

Division:  

Contact Name and Title: 

Address: 

TeIehone Number: 

Fax Number: 

Name of Telephone Contact:  

Your 1989 Fiscal Year End 
(see guide) 	 Month 1i I 	Year  

For StatistIc, Canada Use Only 

_ 	u 	j y Postal (ZIP) Code: 	
u u 	U u

o Type 	 If R'd 	v. P 	 A 	C 

IMPORTANT: Please consult the Reporting GuIde when you contpl.te the questIonnaIre. 

IflSttuCtiOn, definitiona and examples can be lound in the Reporting Guide. Reading these before Cor4plabori Can save you both time and elfoil vi filling 
out this questionnaire. The symbol * indicates that a definition or further instructions are provided in the Reporting Guide. 
ft you have not received a Reporting Guide and would like one, please cab 	at f613f 951 -2592 Or (613) 951-2593. 
Submit your Completed queslionnawe to Inveafnteni and Capital Stock Division, Statistics Canada. Ottawa, Onteilo K1A 0T6 in Sw postage-paid envelope supplied or tax it to (613) 951-0196 or (613) 951-1473. 

USE OF DATA REPORTED 

This survey, is desipoati to nwwe the aodnorrC awects 01 poUuli bstement and cdntrol. The data collected by this siavey will weaae the 
understanding of the economics of enveonmental protection and will provide analysts with an vilcamation base to assist in  the development of environmental policies. 

CONFIDENTiALITY 

Statistics Canada is prohibited by law from publishing any statistics which would divulge information obtained from Sirs survey that relates to any 
identifiable business without the previous written consent 04 that business. The data reported on this questlonnalce will be treated in confidence, used for 
StatiStiCal purposes and published in aggregate form only. Totals are published vi a format that saleguards confidentiality as required by the Stalistibs 
Act The conlidenuiality provisions of the Statistics Act are not affected by either the Access to Information Act or any other LegiIai.on. 

LEGAL REOUIREMENT 

The information scught in this seatiannare is Coteclad under the au1wnty 015w Statistics Act. Revised Statutes 01 Canada. 1985. Chapter Sig 

IN CONCLUSION 

Thank you for your participation in  this eavey. 
As this is the first survey on envvorwnental protection coats Conducted by Statistics Canada, we ewth your suggesbona on other aspects 04 environmentat protection coats that you lest should be addisesed. 

Name of perspn responsible for this report (Print or type) Official position 	 Date 01 this report 
Day - Month 	Year 

Business address (if different from mailing address) 	 Telephone number 

5-1500390 1990-10-02 STCiSCT-17544241 

I 	 - Cariad 
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Appendix D 

Characteristics of Sejected 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). 
Brief ly 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 total4  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. 

4Totai. excluding Capital Items Charged to Operating Expenses, 
residential construction, Agriculture, Fishing and 
Construction industries. 
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TABLE D-1 : 1989 ACTUAL CAPITAL EXPENDITURES ($ MILLION) 

SELECTED RESPONDENTS CRES SURVEY (*) SEL./ 
CRES 

REPORTED %DIST. PUBLISHED %DIST. 

BY SECTOR: 

FORESTRY 15.0 0.1 282.8 0.3 5.3 
MINING 2133.4 10.0 7373.2 8.2 28.9 
MANUFACTURING 7324.4 34.4 18942.2 21.1 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 13.3 4.1 
INSTITUTIONS 509.5 2.4 4466.9 5.0 11.4 
GOVERNMENT 318.6 1.5 12759.2 14.2 2.5 

BY PROVINCE: 

NEWFOUNDLAND 290.1 1.4 1354.9 1.5 21.4 
P. 	E. 	I. x x 236.8 0.3 x 
NOVA SCOTIA 429.9 2.0 2469.2 2.8 17.4 
NEW BRUNSWICK 453.9 2.1 2009.8 2.2 22.6 
QUEBEC 5430.4 25.5 19511.9 21.7 27.8 
ONTARIO 7817.7 36.7 35755.5 39.9 21.9 
MANITOBA 808.9 3.8 2548.8 2.8 31.7 
SASKATCHEWAN 578.4 2.7 2819.7 3.1 20.5 
ALBERTA 3283.8 15.4 11702.2 13.0 28.1 
B. 	C. 1966.2 9.2 10309.6 11.5 19.1 
YUKON x x 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.l and C.2 of the questionnaire. In these sections, 
respondents were required to break down their total capital and 
repair expenditures on pollution abatement and control according 
to various categories. In 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, in 
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 

($M) ($M) (%) 

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 x 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 x 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-i 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 low, accounting for about 8% of the 30% 
adjustment in total PAC expenditures. 
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TABLE F-i 	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 702.1 918.0 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 71.1 26.8 

UTILITIES 85.0 105.5 24.1 
TRADE, FINANCE 
COMMERCIAL 12.5 23.4 86.9 
INSTITUTIONS 3.9 6.8 74.7 
GOVERNMENTS x x x 

BY PROVINCE 

NEWFOUNDLAND 1.1 1.3 17.9 
P.E.I. x x x 
NOVA SCOTIA 8.0 16.1 100.7 
NEW BRUNSWICK 58.5 130.6 123.2 
QUEBEC 205.2 255.4 24.5 
ONTARIO 328.2 434.7 32.4 
MANITOBA 11.6 12.9 11.1 
SASKATCHEWAN x x x 
ALBERTA 147.8 182.2 23.3 
B.C. 144.0 200.2 39.0 
YU1(ON - - - 
N.W.T. x x x 

E TOTAL 915.9 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 a) ated according 
to the answers provided to Section B of the questionnaire. 
Unfortunately, there was not enough consistency i. i the reported 
units to permit the aggregation of the quantities i nto meaningful 
categories. However, the number of organizations reporting the 
abatement of various groups of substances gives sc me 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 (BOD5) 28 
Caustics 11 
Forest product wastes 8 
Solvents and other hydrocarbons 20 
Inorganic salts 10 
Metals and metallic compounds 47 
Oil 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 io 
oil and grease 28 
PCBs 43 
Pulp and paper industry waste 5 
Sewage sludge 9 
All other substances 29 

Solid waste 
Particulate matter 12 
Forest product wastes 20 
Glass and ceramic materials 4 
Metals and metallic compounds 25 
Mining wastes 10 
PCBs 13 
Paper and cardboard waste 13 
All other substances 69 
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