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3680 rue de la Montagne. Montréal, Québec H3G 2A8 (514) 281-1822

May 28, 1984

Mr. T.C. Clarke

Head, Planning Division

Water Planning and Management
Branch

IWD, Ontario Region

Department of Environment

867 Lakeshore Road, P.0. Box 5050

Burlington, Ontario

L7R 4A6

Dear Mr. Clarke:

Attached is our report, "A Review of Socio-Economic Impacts
of LRTAP/Acid Rain in Eastern Canada". This document
-examines impact statemerts from the most recent literature
available to us. '

Impacts are Tinked with biophysical damages to resources
in each region to provide an overview of the problem as
currently assessed. Assumptions, Timitations, and reports
of scientists and other concerned parties were noted to
examine the estimates' validity and to consider the

literature's relevance to those potentially affected by the
problem.

In sum, we found that current studies are most concerned
with impacts based on damages to resource commodities.
Discussion of effects on human habitats, cultures, and
lifestyles were secondary considerations, when observed.
Assessment of future impacts was 1imited to standard
discounting oractices which downplay biophysical and
social processes. In our view, present approaches are
too narrowly defined to assess human impacts.
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Mr. T.C. Clarke
Page 2
May 28, 1985

We have enjoyed working with you, Mr. Foerstal, Mr. Muir,
and Mr. Reynolds on this assighment and would 1ike to thank
the many advisors who offered their assistance. In particu-
lar, we thank Daryl Cowell, Floyd Elder, Fern Filion, A.S.
Fraser, G.A. Fraser, Mary McKennirey, Ken Minns, and Pierre
Vachon for their time and comments.

Sincerely yours,

L.J. D'Amore
LJD/cs

L.J. D’Amore & Associates Ltd.
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EXECUTIVE SUMMARY

Socio-economic research proceeds by translating physical data
on effects and damages into dollar values. This may be done
by identifying a resource inventory which receives acid depo-
sitions and applying a dose-response function to estimate
damages. o

Impacts are assessed by evaluating damages in terms appropriate
to the resource as a market commodity. Impact statements thus
reflect Tost resource values, sometimes extended into employ-
ment and income Tosses. Future impacts may then be derived

by discounting current values over an infinite time horizon,
using a given discount rate.

Impacts on social (i.e., non-market) values are sometimes
assessed by asking respondents to evaluate present and future
opportunities for using a resource or engaging in a resource-
based activity. These contingent valuations are usually
expressed as respondents' willingness-to-pay for protection
or future use of resources.

The reports present order-of-magnitude estimates for compara-
tive purposes, rather than actual impacts. While these approxi-
mate relative current costs of LRTAP-related damages, statements
do not adequately describe social impacts.

A summary of research conclusions and commentary from field
sources illustrates the differing concerns of researchers and
potentially affected citizens.

Adgriculture

Damage estimates range between an annual yield loss of
85,000 tonnes (mostly carrots and beets) and a 10 percent
reduction of the 1980 corn crop. One regional study,
focusing on short- and long-range ozone damage, suggests
potential yield losses for green beans, lettuce, radish,
tobacco and others. One report cites a 152,000 tonne
(1981) increment for potatoes.

The variability of these findings reflects the early state
of scientific research. No damage functions exist for most
crops, and none are available from Canadian studies.
Tenuous dose-response relationships probably invalidate
damage estimates and impact statements.

Socio-economic researchers rank impacts as low to moderate
in relation to other resources. Statements range from a
$105 million (1980) loss to a contribution of nearly

$7 million. -

L.J. D'Amore & Associates L1d.
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Fie]d Comment:

Unlike researchers, agricultural federations, farmers and
native groups expressed anxiety about potential effects.

While causes are unknown, damage to various crops is observed.
LRTAP/Acid rain is one of several suspected agents.

* Sources have experienced difficulty in obtaining informa-
tion about crop damages. Respondents seek guidance to
protect resources, and they request more Canadian research.

Responses include:

- setting up an environmental monitoring program on a
reserve.

- networking activities (information handbooks, local
and national meetings, informal contact).

- lobbying through the Canadian Coalition on Acid Rain
(CCAR).

Materials

Physical inventories are being upgraded through current
research. Assessments focus on materials with an explicit
economic value (mainly zinc galvanized surfaces and oil-
based exterior paints). :

Nearly 37 million m¢ of surface area is affected, at a yearly
cost of $102 million. Most damages and maintenance costs
occur in Ontario. Another estimate suggests costs ranging
from $310-470 million (1971) per year for atmospheric
corrosion due to air pollutants. The proportion of these
costs due to LRTAP/Acid Rain was not cited.

Knowledge of impacts on materials of socio-cultural value
is scant, although damage may be high. Almost 300 historic
sites, parks, buildings and monuments are potentially
affected. About 85 percent of these are found in Ontario.

While economic loss is ranked moderate to high relative to
other sources, researchers caution that damage due to sul-

fur dioxide and acid rain has not been distinguished from
effects of other pollutants and environmental factors.

L.). D'’Amore & Associares L1d.



Field Comment:

Although a constituency for commercial materials was not
identified, there appears to be some concern about historic
resources. Respondents noted that international research
implies a need for abatement rather than more study.

Efforts are apparént1y under way to assemble a.committee
of experts to serve as an advisory group to the Federal
Government. ‘

Commercial Fishery

E N I O N N N D B N B B B O B B Illﬂ'

Three hundred ninety-one tonnes of the annual catch are
lost, mostly from inland and Atlantic salmon fisheries.
Losses are heavily concentrated in the Atlantic fishery.
The Great Lakes are largely excluded.

Socio-economic impacts include $0.6 million/year in income
loss and up to 7,500 person-years in lost employment.

Impacts on fish processing and secondary income are assumed
but not stated.

The potential to assess damages is considered accaptable,
but knowledge of impacts is low to moderate.

Field Comment:

Local impacts can be serious for areas losing most of the
resource. Maritime fishermen and local populations are sen-
sitive to the loss of salmon rivers which account for a
major share of local income and employment.

Responses are both regional and international, and range
from lobbying governments to publicizing damages. The
U.S. government was cited as a key lobby target.

* Joint citizen-government action was reported in the Gaspé

region of Quebec where commercial salmon fishermen are
encouraged to replenish fish stocks.

L.J. D'’Amore & A”SSOCiATES Lrd.
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Sport Fishery

Fishing at risk includes both resident and non-resident
(tourism-related) activity. Angling mostly occurs in
Ontario, although Quebec has the largest affected water -
surface area.

Biophysical damage is high relative to resources considered
to be at risk. An 8.5 percent annual loss in fish stocks
is estimated. Another study cites a 3.6 percent annual
productivity loss, excluding moderately sensitive lakes.

* A yearly loss of 3.7 million angler days (due to reduced
fish stocks) generates a total loss of $63 million (1981).
Another report estimates a $50 million (1980) loss due to
moderate acidification.

* Regional employment losses could total 1,540 person-years,
resulting in $25 million of lost regional income. Almost
$16 million of the loss (on expenditures of $26 million)
is attributed to Ontario. An Ontario study estimates a
loss in expenditures of about $7 miTlion (no income Toss
cited). Estimates' variance reflects different assumptions
about size of affected fish stocks, extent of recruitment
Tosses and range of economic activities affected.

* Recent scientific findings suggest that damages and impacts
are underrated due to an upward revision in estimated
affected surface waters--from 94,650 kmé to 161,890 km2.

Field Comment:

Sport fishing interests were among the first groups to
publicize acid rain. Awareness, organization and diversity
of involved groups lead most resource sectors.

Respondents see risks to be greater than researchers'
estimates. One source noted that $600 million
directly related to boating expenditures was at risk. The

top research estimate of total direct expenditures at risk
is $500 million.

Sources were very concerned that industries and whole
local economies are heavily damaged by acid rain. Most
feel that sufficient research exists to document damages,
and that emissjons abatement should be the main priority.

L.J). D'Amore & Associates L1d.
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Responses range from membership in CCAR to advocacy of
tourism bans concerning the Quebec fishery. '

Forestry

Research has not verified damages. Usable dose-response
functions are not available. Damage to forest productivity
and dieback of some species is suspected. '

* While absence of data on the rate and ratio of damages
precludes risk estimates, the value of resources within
deposition zones is substantial (i.e., $4 billion in
yearly production, excluding the pulp and paper industry).

* Research started in 1984 to monitor effects of acid rain
on forests may help establish damages.

Field Comment:

Attention is focusing on forests through the sugar maple
dieback issue. Studies conducted in Quebec have confirmed
damages, with acid rain as one of the suspected agents
(especially in the Beauce region).

Ontario woodlot owners have also noticed dieback of maple

and other species, but no estimates of affected production
were discovered. '

The range and number of concerned interests appears to be
growing. Unions and industry are starting to discuss

mutual interests. The pulp and paper industry has formed

a committee to assess potential impacts. Woodlots are being

monitored as part of an environmental assessment program
on an Ontario reserve.

+ Uncertainty and anxiety about impacts also appear to be
growing. Suspected future impacts include mill closures,
loss of jobs, income loss for lot owners and syrup producers,
Tong-term damage to forests and extinction of tree species,
degradation of crop lands, threats to community life, social
instability and reduced confidence in government.

Human Health

Aggravation of respiratory ailments for younger and older
persons is suspected. Contamination due to mobilization
of metals in water distribution systems and in the food
chain is also considered possible, but not as likely.

L.J). D’Amore & Associares L1d.
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One estimate cites 34,000 morbidity incidents (linked with
respiratory problems) and over 4,000 premature deaths rela-
ted to LRTAP/acid rain. Values for lost productivity and
health care costs are estimated at $54 million (respiratory)
and $292 million (all diseases) annually. The figure for
all diseases is considered highly speculative.

Absence of research and damage functions suggest that
potential to quantify impacts is Tow. :

Field Comment:

- Canadian health associations are apparently slow to
recognize LRTAP-related health issues, although groups
such as the American Lung Association are active in
the U.S.

Municipal health administrators and social planners are
Just beginning to question impacts. One source is involved
in a project to observe impacts on persons at various 1life-
cycle stages. Another cited uncertainty about effects and
the conservatism of the medical establishment as factors
working against further action.

Growing publicity about health risks from toxic contaminants
has helped decentralize medical research in one Ontario
city. Further development of this precedent is foreseen,
with communities taking an active role in assessing local
health effects.

Wildlife

Damage and socio-economic estimates are not available.
Effects on hunting, recreation, well-being and way-of-1ife
are proposed but not assessed.

Damages are suspected for amphibians, waterfowl, nesting
birds and terrestrial mammals. Impacts could include
reduced aesthetics and hunting values, reflected by income
and employment losses. The lack of inventories and damage
functions precludes estimation of impacts.

Field Comment:
Sogrces echo responses of other constituencies (i.e., cut
emissions, lobby government, monitor research), but stress
interest in the environment as a whole.

Respondents acknowledge that reductions of wildlife species
are not as dramatic as with other resources.

L.J. D’Amore & Associares L1d.
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General

Field comment also stresses that government has not anticipated
social concerns, nor responded to local problems, although some
respondents acknowledge the federal abatement strategy as a
first step.

Other sources dealt with general and connected issues. Some
perceive acid rain as a byproduct of energy-intensive develop-
ment. Others draw 1inks between "high-growth" development
strategies and pollution, or discuss acid rain in. the context
of nuclear disarmament, Canada-U.S. relations, free trade

and social services. -

The scope and development of opinion and organization suggests
that environmental activism is here to stay. Support for
environmental issues despite recession and irregular growth,
conservation, and awareness of fundamental issues suggests
continued pressure for abatement options. Attention to pre-
viously unconnected policy sectors such as health, energy and
external affairs could also increase.

L.J). D’Amore & Associares L1d.




INTRODUCTION

The purpose of this review is to assemble, synthesize, and
assess current knowledge of socio-economic impacts of LRTAP/
Acid Rain in Eastern Canada. The review examines damage
estimates and impact statements in light of recent scientific
research and comments from field sources. From this exercise
emerges a discussion of the literature's relevance to social
concerns and potential for noting social impacts. -

Our investigation began after obtaining the most recent reports
available on physical effects, damages and socio-economic

impacts. Initial contact was made with sources in the relevant
federal agencies, including the Inland Waters and Land Directorates
of Environment Canada, Environmental Protection Service, the
Canadian Forestry and Wildlife Services, Department of Fisheries
and Oceans, and Health and Welfare Canada.

Preliminary findings were profiled in an interim draft report,
and presented to scientific and socio-economic advisors for
commentary. Advisors reviewed the draft's content and suggested
changes in format. We then approached key researchers to assess
damage functions used in the socio-economic reports, and to
discuss research trends and developments.

During the project's concluding phase, we contacted a wider
range of field sources, including provincial and regional
officials, local groups, potentially affected interests, and
Non-Governmental Organizations ‘to identify impacts and issues
that concern them. Their views were then considered in terms
of general research priorities, and contrasted with researchers’'

opinions on the scope and nature of the threat to resource
receptors. .

The socio-economic estimates presented are generally considered
as orders of magnitude rather than actual impacts due to the
uncertainty of dose-response relationships 1inking LRTAP with
physical damages. However, these figures do offer a preliminary
assessment of LRTAP-related impacts within current and future
contexts. In so doing, this review offers a fairly complete
inventory of the most recent and relevant literature to date.

L.J. D'Amore & Associares Lrd.
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REVIEW GUIDE

The review is arranged in chart form to facilitate access to

general and regional data. The charts consist of four basic
categories: _

(1) causal agents,

(2) damage estimates,

(3) socio-economic impacts, and
(4) comments.

Read in this sequence, the format conveys: (1) a description
of biophysical effects specifically related to each impact
statement, (2) the range of physical damages estimated to

occur due to LRTAP/Acid Rain, (3) the socio-economic impacts
derived from these damages, primarily expressed in terms of
changed resource values, income and employment, (4) assumptions,
estimate Timitations, and recent findings bearing on each '
study under review. '

Reviewed reports (in parentheses) are listed under these four

categories within each resource section. The resource sections
are:

-Agricul ture,
-Building Materials,
~-Commercial Fishery,
-Sport Fishery,
-Forestry,

~Humans (Health), and
-Wildlife.

Each section first presents data for Eastern Canada, followed by
disclosures for Atlantic, Quebec, and Ontario regions. While
some reports present both consolidated and regional estimates,
others discuss impacts for one region only.

Impact statements are based on deposition of sulphuric and
nitric acids, considered in terms of both direct and indirect
effects. Some studies identify long-range transport of sulphur

and nitrogen oxides mixed with ozone, but short-range air pollutants
have been excluded. '

Communications with experts, local officials, and group spokes-
persons contribute to our assessment of the literature in the
Comments and Discussion section. This section considers the
potential of socio-economic research to discern human impacts.

L.J. D’Amore & Associates Ld.




An Executive Summary profiles key estimates, and contrasts
researchers' assessments with field sources. Responses are
given for each resource receptor. Regional Summary Charts

offering a concise range of figures by region are found in
the Appendices.

The geographic scope of this review is confined to Eastern
Canada as it is considered the area within Canada most seriously
affected by LRTAP/Acid Rain. Localized and potential LRTAP-
related problems may exist in Western Canada, but sensitive
receptors are not considered subject to comparable ‘emission
levels or deposition loadings.

In sum, this document covers the most recent available information
concerning our topic. Reports in process and some internal studies
were unavailable for review. Methodology studies were excluded
unless these offered recent estimates. Scientific opinion was

canvassed, and some key papers included, but an exhaustive survey
of this literature was not intended.*

*Scientific references are either cited directly, or as
secondary sources from (a) socio-economic reports, and
(b) personal communications with researchers. Citations
from reports appear under main entries, and are identified
by encapsulation of publication dates following the author's
name. Personal communications are preceeded by the
abbreviation, PC. A1l references are listed in the appendix
under the appropriate heading.

L.J. D'Amore & Associartes L1d.
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COMMENTS AND _DISCUSSION

From commentary of researchers, activists, officials, affected
interests, and the reports reviewed, we offer the following.
observations about socio-economic research on LRTAP/Acid Rain
in Eastern Canada. :

Many of the reports discuss limitations regarding the biophysical
processes on which economic assessments are often based. Lack
of knowledge about dose-response relationships linking LRTAP with
physical damages especially limits evaluation of agriculture,
forestry, health hazards, and wildlife.

However, the absence of damage functions has not prevented
researchers from estimating impacts based largely on conjecture
or inappropriate sc¢ientific results. Assessment of yield
increments for potato crops is a case in point. Agricultural
damage functions focus on the response of the Amsoy soybean
cultivar under various conditions. Researchers are reluctant
to transfer Amsoy data to other cultivars and do not recommend
applying its results to other crop species. Field studies on
potatoes conducted to date show no effects on productivity due
to acid deposition (Pel1: 1982, 83). Only sulphur-deficient
soils offer some prospect of benefit from acidic depositions,
but this trait does not generally describe agricultural lands
in Eastern Canada.

As similar problems qualify all resource impacts to some extent,
the question arises as to the implications of sanctioning impact
statements with scientific findings alone. Scientists have
observed that statements are often derived from outdated results.
But, so long as ascientific research continues, socio-economic
researchers will be faced with the problem of constantly having

to revise statements. The results of this approach is to risk
confusion through frequent revisions while conveying a false sense
of confidence in socio-economic findings. This point is underscored
by the tendency of socio-economic analyses to offer quantitative
assessments regardless of the availablility of damage functions.

Estimates of resources at risk are compromised by a similar lack

of scientific understanding about damage rates within deposition
zones, and the ratio of susceptible to resistant resources.
Inventories of potentially affected resources could serve a

useful function beyond determining frames of reference for impact
statements. Qualitative descriptions of the resources, ecosystems,
as well as the scope and nature of connected human activities

would express a social context for policy. Viewed from this
perspective, policymakers may begin to ask whether potential
socio-environmental costs are worth short-term economic benefits.

L.J. D'Amore & Associares Lvd.
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Techniques used to describe impacts which extend beyond current
market conditions are also misleading.

Contingent valuations, including compensation required to offset
damages and willingness-to-pay for preservatioh or use of resources,
are not reliable indicators of social response to environmental
damage. Researchers note concerns about the reliability of personal
economic forecasts, with extreme variability in findings not uncommon.
In the studies reviewed, selection of contingent valuations tends
to be arbitrary. Uniform application of a single valuation or
range obscures culturally meaningful distinctions among different
peoples and regions. '

The use of present value projections to discount future impacts
(e.g. based on current market values) excludes both the nature of
biophysical processes and socio-economic development from
consideration. On these bases alone, present values convey a
false view of the future as a linear extrapolation of current
market conditions.

The bias toward current markets inherent in socio-economic research
subordinates long-term human and market interests to polluters'
immediate constraints. Contingent valuation methodology implicitly
sanctions pollution rights by placing the onus on people to bid
their limited resources in order to offset (willingness-to-pay)

or approve (compensation required) damages. At best, this method
reveals how much users feel they are able to pay at a given time

to defer environmental impacts. On the other hand, present
valuations reinforce the view that current relationships will simply
be extended into the future. This fallacy detracts from efforts

to anticipate market forces and social requirements alike.

As the foregoing points suggest, socio-economic research is not
especially revealing of social impacts of LRTAP/Acid Rain. We
suspect that this oversight is not due to budget limitations but
stems from the tendency of cost-benefit studies to downplay local
and regional impacts by balancing-off losses in one areas with
gains in another. Thus, adverse affects on disadvantaged
communities, including native settlements, single-industry towns,
and economies based on unique or sensitive ecosystems are not
seriously examined. -

The process of marginalizing human impacts not only risks social
conflict arising from feared and ignored damages, but wastes
opportunities to discern future trends from local innovations.

For example, market-oriented economics is not sensitive to
developments in the informal sector, which includes voluntary
groups, direct trade and barter exchanges, household activities,
and mutual aid networks. Statistics Canada estimates the value
of informal transactions at nearly fifty percent of Canada's

L.). D'’Amore & Associares L1d.
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market economy (GNP). More important, informal activities reveal
how people cope with social and economic demands by making adjust-
ments. Some of these adjustments affect the market economy through
shifts in expenditure patterns but other changes are not captured
by mainstream indicators. ‘

These responses may include new forms of entrepreneurship, political
activism, or social malaise (e.g. increased drug taking, family
violence and so on). To miss these developments is to disregard
the changing needs of society and increase the prospect of
obsolescence in current policies.

Our discussions with field sources indicate that socio-economic
research on LRTAP has not anticipated social concerns, nor
considered their meaning. Basic changes are occuring in social
thought and actions related to the environment in general, and to
acid rain as one of several environmental issues.

Skepticism concerning official positions on acid rain appears

to be growing. Some potentially affected interests express
frustration with government research which does not seem to

remedy observed damages. Concern is also expressed by joining
environmental lobbies, creating informal networks, and by forming
watchdog groups to monitor policy, damages, and polluter behaviour.
One native band is establishing a research program to monitor impacts
on its resources.

Wider appreciation of, and response toward institutional forces is
another important factor. Curtailment of research programs and the
involvement of media and interest lobbies are seen as pivotal forces
in forming perceptions which influence environmental policy. The
recent filing of grievances regarding the Ontario Ministry of
Environment's alledged obstruction of scientific findings by the
Ontario Public Service Employees' Union, suggests that civil servants
(and perhaps corporate staff) will increasingly question their
employers in public forums.

Revisions in public perception will also yield far-reaching and
unlooked-for impacts. A small but diverse range of field sources
now perceive acid rain as a byproduct of energy intensive
development. This view has already contributed to lifestyle
changes with implications for energy policy. Environmental issues
have played a role in increased energy conservation in North
America; the results of which have been realized as falling
electricity demand and a slack market for nuclear power. As
people have learned to conserve energy without hardship, political
attitudes about energy development have also changed. ’

Support for environmental standards during recession, interest in

renewable energy, and awareness of fundamental issues in the field
(e.g. centralized vs. decentralized energy paths) mainly emphasize

L.J. D'Amore & Associares L1d.
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that basic cultural and economic change is underway. The shift
to information-intensive development means that vested interests
in the old energy-intensive industries will diminish, further
reinforcing shifts in public opinion. We may also expect closer
public scrutiny of events linking developments in the defense
industry with energy and environment.

Field reports indicate that environmental conflicts could

sharpen as more people perceive connections among problems

1ike acid rain and previously “"unconnected" areas. Citizen

groups and environmentalists already discuss acid rain in the
context of nuclear development, disarmament, Canada-U.S. diplomacy,
free trade, regional development, energy policy, foreign investments,
and social services.

In sum, social research on LRTAP, and its use as a policy instrument
will not be advanced through dependence on current socio-economic
approaches. The exclusion of non-scientific data, community profiles,
and contextual thinking concerning social, cultural, and economic
developments confirms that the knowledge base used to consider
impacts is both narrow and rooted in the past. Social change is
dynamic in the sense that it ensues through diverse influences.

For instance, scientific and public concerns can no longer be
separated in policy development. As the Sugar Maple dieback

issue indicates, environmental science often follows up local
observation, which may then generate political pressure to

pursue the issue. ‘

Future work in this field will yield more useful results by

considering a mix of scientific, political, economic, and
cultural analyses at various levels of observation.

L.). D’Amore & Associares LTd.l
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