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I ntroduction

Canadian economists analyze environmental problems much as do American
economists. They usethe sametools. They arein abstract agreement with the
goals of the American economists and their policy-making bosses. But there
the agreement stops. Within the United States, economists presume that the
selection and implementation of actual environmental policies and of tangible
targets is a task for the national government. Within Canada, there is no
consensus on whosetask it is. Canadian economists are kept busy with plans
or decisions made at provincia and at nationa levels of government.
Sometimes this results in snall-scale systems of regulation reflecting local

notions about what isidead and what is fair. Goals and standards may differ
from place to place.

| have received generoushelp in my informal survey of environmenta economicsin
Canada, but it isimportant to stressthat my opinions are my own. Edmund Blewett, Robin
Boadway, LouisCain, Brian Copeland, Rod Dobell, Diane Dupont, Kathryn Harrison, John
Livernois, Stephen McCldlan, Andrew Muller, Nancy Olewiler, Peter H. Pearse, Roger
Reid, Fred Riggs, John Robinson, John Sargent, Claude Simard, Rob Smith, Mark Sproule-
Jones, C. van Kooten and Peter Victor have dl provided useful information, as did those
otherswho afew yearsago provided materid for an earlier paper on arelated subject (Scott,
2000). Jennifer Wood efficiently helped me to locate materids.
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The standard literature reflects alarge body of research and reflection by
U.S. economists, forced to deal with problems of U.S. national policy and
choice. As professional's, Canadian economists also become familiar with this
standard analytical approach, one that leading economists constantly refine.
Indeed they contribute to it. Y et they may find it only partly relevant to the
actud diversity of problems, physical opportunities, preferences, distributional
goas and constitutional powers facing the provincial decision-makers who
look to them.

In 1985 and 1995, | reviewed the allocation of functions in a federation
by examining the assignment of powers over the environment. | found that
there was no reason why al the environmental powers should be assigned to
one of two levels. Nevertheless, the various theories | discovered and tested
suggested that when governments were competitive, there would be a
tendency for the powers over one field to drift in one direction.

In this paper, | start from the other end: from public functions and
policies, not from levels of government. To do this, | review some of the
history of environmental activities in England, in the United States and in
Canada. | then review what economists have had to say about these activities.
This is followed by a review of what Ganadian economists say and do,
compared with what economists in the United States say and do.

Environmental economicsis ayoung subject, only dightly younger than
the environmental policy with which it is most concerned. Environmental
policy is 4ill in its infancy, especialy policies dealing with pollution, in
particular, global air pollution. Theinstitutionsin which palicy isto be framed
and enforced constitute one of its problem areas.

Policy Evolution

Britain. For centuries, efforts to escape from pollution required victims to
push the doctrines of common law: nuisance actions dealt with inter-property
flows of smoke and fumes, while property-law doctrines dedt with the
changesin the quality of water flowing in streams. These two branches of the
law were helpful mainly when there were only two parties. a single victim
whose enjoyment of property was reduced by harmful effluentsfromasingle
identified mill or factory. Where severa ordinary parties suffered from the
effluents of many upstream factories, the common-law courts offered no
remedy.
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Intheindustrial revolution, to escape from this limitation, water-pallution
victims bypassed the courts and appealed directly to Parliament. The
Victorian politicians obliged, but only on aloca scae: with public-health acts
requiring reduction of urban sewage, and with fisheries-protection legidation
banning stream pollution. But, when it came to making general doctrine about
who had persona rights to pollute and who had rights to be free from
pollution, the paliticians seemed unwilling to go much further than had the
courts. And when it came to enforcement, the government’s statutes were
weak. Thus, athough in 1876 Britain did enact awater pollution law directed
against everyone dumping wastes into rivers, the law had no nationa
inspectorate. Local councils applied to local courts for an order to require a
factory to stop polluting. The innovation was that the new law focused the
courts attention on the condition of the river not on the harm that was or was
not suffered by selected victims.*

Air pollution policy evolved differently. In the 1860s and 1870s,
Parliament enacted the Alkali Laws,? a series of laws focusing attention on
the standardsin factories within alkali industries using soda and acid products
and also in copper smelters (coal was not included). Just as significantly, it
established a monitoring and enforcement body, the famous Alkali
I nspectorate, whose report and observations and experiences provided bases
for early changes in the laws. The standards that emerged under the Alkali
Laws were aimed at reducing the harmful wastes from polluters’ practicesin
the factories. They were not directly concerned with the property or health of
victims of air pollution, nor with the air or water conditions. Only minor
progress was made thereafter. Britain did not pass any smoke or smog statute
to match the Alkali Laws. T he Great Depression discouraged new legidation
so that “ smokeless zones’ were postponed until after World War 11 and, after
a devastating smog incident, a Clean Air Act until 1952,

"Elworthy and Holder (1997, p. 64). Polluters could still rely on the defence that
they were aready using the “best practica means’ available in that industry and place.

2See Elworthy and Holder (1997, pp. 62 and 217). The dkali industries, starting
with sat, manufactured sodium sulphate, carbonate and hydrate, and various compounds of
chlorine. Many of these were raw materids for other products, such as soap, textiles,
explosives, paper and pharmaceutica akaoids. The dangerous and unpleasant waste
products included muriatic (hydro-chloric) acid and sulphur oxides.
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United States. American water-quality laws steadily built on older common-
law, fishery, and public-health and sanitation powers, somewhat asin Britain.
All were at the state level (see Melosi, 2000; Cain, 1978).

We do not find the American federal government addressing pollution
problems until after the Second World War. It started with a clean water
program. Between the wars New Dea spending had been channelled into
river-basin development, financing jobs and hel ping farmers, aswas permitted
by the Congitution. The projects chosen deat with navigation, flood
prevention and hydro power. Pollution, health and sewage were left to the
states, and the “ environment” was not considered (see Welland et al., 1997).
This distribution of responsibility continued until, in the 1960s, almost
suddenly, clean water and in-stream sewage dilution were included in the
national legidation. The administration’s multiple-purpose, water-resource
agency was authorized to make plans for improved in-stream aeration and
diversion, and aso to consider aternative projects for treating pollution
emissions and preventing waste production. In afew years, the engineering
search for river-basin projects was being transformed into a water-quality
search for projects and policy instruments in aid of the “environment” with
benefits for recreation, aesthetics, wildlife, and so on quickly included as
national concerns.

A federa clean-air program came later. There had been along-standing
policy of leaving air pollution control in states' hands (Dewey, 2000). Cod
smoke and other industrial fumes and emissions had evoked complaints
which gave rise to flurries of rudimentary local and state legidation and
control activity. Although at one stage Chicago built on a common-law
approach by declaring smoke to be a nuisance per se, the typical state
legidative approach was to impose standards of plant equipment, materials or
process (as with the British Alkali Laws). In the 1930s, St. Louisintroduced
rules about coa quality. Thisregulatory method waswidely applied to heavy
industry during and after World War 11. It might be said to have reached
reach a climax when California began to make car-exhaust standards, long
before there was any national standard.

To deal with smoke and pollutants drifting across their borders, the states
adopted agreements or “compacts’ to deal with cross-border flows of
industrial wastes. Federd clean-air actsleft themto it until state activitiesfell
far behind public opinion.

In the 1970s federal agencies were given powers to intervene within
states, researching and identifying local problems and also imposing standards
that the states would have to meet. As Andrew Thompson wryly observed in
1980, “With an English positivist tradition, the Canadian lawyer can scarcely
credit as law a statute like the United States National Environmental Policy
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Act, 1969 (NEPA) which merely declares a nationa policy and directs
government agencies [including state agencies] to establish conforming
procedures. Yet NEPA is law, and has had more influence in Canada than
any Canadian statute” (1980, p. 15).

Canada. In Canada, the nineteenth century courts carried on with English
common law on private nuisance, and riparian principles of property law on
water quality.

The provinces adapted some of the British public-health laws, including
those that would now be called pollution policies. They had jurisdiction over
water quality in inland waters, but shared this with Ottawa when it came to
boundary waters such as the St. Lawrence and the Great Lakes. They had
jurisdiction over air quality, but in fact took almost no action against smelter
and sawmill emissions.’

The Dominion government was excluded from most public-health
functions. After the 1880s it could use its fishery powersto legidate against
dumping “deleterious’ substancesinto most rivers. Later, it dso found that its
powers over navigation were a possible legal base for pollution law-making.

Thus in the nineteenth century, legislatures and local governments in
England, the American states and the Canadian provinces began to take over
environmental-qudity law-making from the courts. Long tolerant of fumes,
smoke and chemicals, legidlatures were eventually driven by concerns about
sanitation, health, and fisheries, to aid municipalities to develop clean water
supplies and to make simple rules about dumping wastes in streams. As for
air pollution, change was very gradual. When legidation did come, it was
similar to factory and safety laws, concerned with particular practices,
materials and, especially, particular items of equipment. But in most
jurisdictions, the neighbours of establishments emitting fumes and smokejust
put up with dirty air until well into the twentieth century.

*Twowel-publicized air pollution situationswerethat of thesmdtersat Trail, B.C.
and at Sudbury, Ontario.
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Reactions from Economists

Market Failure and Ideal Output

It cannot be said that these developments received much attention from
economists or economic historians.* Even those mid-Victorian writers who
didtake abroad interest in “social conditions’, such as Marx and Engels, Mill
and Marshall, had little to say about the abatement of water or air pollution.

Sidgwick, Edgeworth and especially Pigou did mention pollution. Their
references wereincidenta to their effortsto explain how ageneral equilibrium
of the competitive market economy might produce a socialy- optima
alocation of resources (“ideal output™). Their basic theory was that goods
sold in a non-competitive market would be over-priced, bringing excessive
profitsto firmsin such amarket, so attracting excessive factors of production.
Improving market competitiveness would lead to are-shuffling of inputs and
an increase in the value of total output. As a supplement to this idea of mis-
allocation they considered a similar cause for a distorted allocation of inputs
among goods and markets. excessive profits for firms that gained from
“unpaid factors’ and externalities or spillovers. The jobs of making markets
competitive and of correcting spillovers should fall to government.

The economists rather casually mentioned pollution as an illustration of
unpriced or unpaid inputs, and emissionstaxes asremedies. But their writings
do not suggest they had familiarized themselves with actual research on
pollution.” Pigou’s insistence on the market’s failure to make the best of the
economy was reinforced primarily by his studies of monopoly and imperfect
competition, not of the pricing or handling of water and air pollutants.® These

“And my casua search of one-volumemodern economic histories produced dmost
no mention of water supplies, water pollution, air pollution or theAlkali Acts. In France, the
elite Ponts et Chausees ingtitute may have deve oped andyzes from an economic point of
view, asmay its German equivaent, but | havefound littletrace of them in modern secondary
materids.

®In 1950, K.W. Kapp made a vauable collection of the evidence on externd
diseconomies (“extrasocid costs’), directed at economists. It isgtriking thet littleif any of his
materid came from previous economists’ studies.

®Theorizing about the correction of externdlities had passed its pesk in the 1950s.
Little of it camefrom economists’ studies. Ciriacy-Wantrup, foremost in deding with natural-
resource conservation and policy, in 1952 aso referred briefly to pollution and other externa
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theorists usually had in mind the problems of marketsin a simple two-level
world of consumers and manufacturers.

But in the read world, external diseconomies and spillovers were
encountered where there were non-homogeneous raw materials, uncertainty,
exhaustibility and unsure ownership. In 1958, Bator pointed to non-price
relationships as between producer and consumer, producer and producer,
consumer and consumer, and employer-employee. A feeling for the working
of these relations could not be gained by considering defectsin just one kind
of market. Practical knowledge, experience and measurement were necessary
before anything very useful could be said about the society’ sideal alocation
of scarce inputs to waste disposal of heterogeneous, unappropriated, raw
materials. Realizing this, the economists said very little about pollution.

In the mid-1950s, attention was directed from market behaviour and
failure to the problems of collective choice. Paul Samuelson, with public-
expenditure theorists, suggested models of the economy in which firm-
consumer markets were only a part of the economic mechanism. At first
government action had been regarded as an instrument to avert or repair the
damage of market failure. The new group of theorists attempted to use the
same economic principles as had been used to explain the supply and demand
view of the marketplaceto explain the joint-supply or collective-supply view
of public organization. What kinds of goods; what kinds of persons; what
kinds of production processes indicate a need for public supply? Considering
all the modes of public supply, which modes could be predicted to be adopted
for the production of each kind of good (regulation, subsidy, public
production)? To these questions had to be added the old public finance or
distributional questions: given a public supply, how should the tax burden be
divided, and how should individual tastes for political and governmenta
systems be incorporated?

For those attempting to generalize about the place of government in the
economy, the intricacy of these questions was discouraging. But for those
who were increasingly alert to the problems of the environment, the new

effects, but concentrated on finding a role for government in resource conservetion. It is
interesting that, in the 1950s, he makes no mention of Pigovian taxes. One gatherspaliticians
paid little attention to the margind effect of taxes. They regarded charges as pendlties for
reinforcing regulation. Pigou's later discusson of “his’ tax is disappointing (see Public
Finance, 1947, pp. 99-100). In Baumol’s 1952 thesis, the author arguesthat the sate exists
because various kinds of externdity-digtortion cannot be dedlt with individudly or in the
marketplace. Although he quotes Mill, Pigou and especidly Sidgwick, as prior users of

natural-resource examples of environmentd externdities (such as floods and pollution) to
judtify the collective actions of the state, Baumol himsdlf rarely pauses to consder these
problems. That isdso true of most of the writings of late-1940s contemporariesin the“ided

output” debate: Kahn, Lerner, Myint, etc.
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models were encouraging. They at least suggested that the same public-choice
mechanism that determined the individual output of goods and services was
involved in the output of jointly-supplied public services, and that these public
sarvicesincluded the management and protection of the environment. Indeed,
while early theoretical discussions of public goods often revolved around the
creation of man-made facilities such as those for nationa defence or
transportation, early quantitative exercises often centred on the preservation
of natural sites, such as climate modification, hunting and fishing recreation,
and wildlife preservation.

Benefit-Cost Analysis of Pollution

While the economists in the externalities debate were busy adding to the list
of difficulties in identifying the ideal output of an economy, and the
difficulties of obtaining consent on public goods, in 1936 the United States
administration and Congress devel oped a standard benefit-cost (b/c) approach
to water-project selection. This was quickly adapted for projects having
multiple purposes’ (not just flood control but also power, irrigation and
navigation).® William Baumol wrote that the economists involved in
standardizing benefit-cost project comparisons were “doing the hard work
involved in giving substance and application to the theory of externalities and
public expenditure” (1969, p. 22).

Nevertheless, cleaning up a polluted river, the standard example in the
externality literature, was left out of official federal benefit-cost analysis, asit

"Enginesring evaluations of public-works projects were attuned to business
investment eva uation methods, such asfor railways, for example. Economists concentrated
ontheeffect of decreasing costsand of monopoly (see Schumpeter, 1954, p. 949). In 1952,
this procedure was heavily supplemerted by welfare-economics (or nationd-income-
maximizing) concepts. Probably similar reforms were being made in other countries, but the
enormous scae of dmost routine spending on American river-basin projects focused
attention on U.S. federal procedures (see Prest and Turvey, 1967).

8To hdp with dating, it seems that in the planning of the American side of the St.
Lawrence Seaway project, stretching from the 1930s to 1955, there was never a
comprehensive comparison of the Seaway package of projectswith possibledternatives (see
Willoughby, 1960). However, someten yearslater, both American and Canadian sides of the
ColumbiaRiver Tresty negotiations (1958-63) were more sophisticated. Krutilla(1967, pp.
199-201) suggests that the Canadian team may actudly have done more homework
regarding the economic implications of various dternative river sysemsthan the U.S. team.
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was hot one of the “purposes’ of multiple-purpose river-basin devel op-ment.
Responsibility for public health, waste disposal, and sewage was still entrusted
to the states and localities, not to the federal government. Con-sequently, it
remained a subject for public-health and engineering experts, not economists.®

Although there may be other forerunners, much of the credit for the
introduction of steady, detailed, quantitative study of water pollution policies
into federal benefit-cost analysis must go to economists at Resources for the
Future in Washington, DC.'° The story goes that in 1963 the Corps of
Engineers proposed to create reservoirsin the Potomac River to augment low
summer flows and to improve the sewage assimilative capacity of the estuary.
The economists, all recreationists and canoeists, became alarmed as, in the
course of the benefit-cost studies of this project, they learned the reservoirs
would spoil white-water canoeing. Thisthreat concentrated their thinking into
looking for a wider range of approaches to water-quality improvement,
including collective treatment, a process then beyond the Corps' range of
alternatives.

After 1960, the new environmental movement, spreading alarm about the
capacity of nature to support economic growth, attracted economists. They
considered regulation versus property (Coase, 1960), materials scarcity and
growth (Barnett and Morse, 1963); natural limits ( the Club of Rome 1972)
and resources and growth (Solow, 1974) and the eclectic idea of sustainable
development (Brundtland Report, 1987). And they began to apply analysisto
toxic pesticides (Carson, 1962), ocean pollution, endangered species, acid
rain, CFCsand globa warming — each of these suggesting new twists on the
measurement of benefits and costs of environmental policies.

It is not clear when Canadian jurisdictions began to utilize anything like
benefit-cost anaysis. | have the impression that after World War |l

*There were economists specidlizing in local-government public finance who did
work on civic enterprises such as sanitation, and Pigou and the Webbs in England did
continue to consider urban enterprises. It is aways a surprise for vistors from the United
States and Canada to find that in the U.K. government it is to the municipd-afars
department that “environmental” problemshave been assigned, reflecting the historicd loca-
government focus on public-hedth policies (see Cain, 1978). In 1955, in his thesis, the
splendid Water-Resource Devel opment: The Economics of Project Evaluation, Otto
Eckstein does not mention pollution, waste, sewage and so on. Intheimportant Maasset al.
report on their early 1960swork on design of water-resource systems, Maassand Dorfman
do mention pollution abatement, but only in order to assume it away from their caculaions
and arguments.

) ngluding D’ Arge, Kneese, Krutilla, Herfindahl and Fox.
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politicians, treasury boards and their consultants al devoted their efforts to
improving engineering-type studies of the costs of various scales of project.
Aninformal benefit-cost manua was produced for Canadian usein 1962, and
an official volume manual a dozen years later.* There were plenty of
postwar opportunities, including the Internationa Joint Commission's
ColumbiaRiver projects, the St. Lawrence waterway projects, and the South
Saskatchewan Dam. All of these were intensively examined, of course. But
| suspect that only the Winnipeg project received anything approaching the
kind of survey of “all, benefits, al costs, and al aternatives’ urged in the
public-finance and theory textbooks of that day.™

Minimal Economists: Environmental Impact Statements

The environmental impact statement or assessment (EIA) came to general
attention in the United States when it was added as a requirement of the
National Environmental Policy Act (NEPA) in 1969. It wasintended to force
an action from the agencies and states when NEPA was otherwise merely a
statement of Congress' principles (Weiland et al., 1997, p. 101). Those who
submitted a project proposal were required to provide the information so that
professional experts could judge the effect of the project on the environment.
Soon after the United Kingdom and other countries in the European
Commission™® adopted asimilar EIA requirement. In 1973 Canada also made
an environmental assessment review process a main element of legidation.
This step integrated environmental considerations into the government
project-selection and policy-making process, whether or not the project or
policy being reviewed had an “environmental” purpose. Some Canadian
provinces also adopted their own EIA laws or procedures. In addition to its

UThefirst Canadian guidetook into account the U.S. water-resource benefit-cost
rulesthat evolved through 1952 and the“ Palicies, Standards and Procedures’ of 1962. They
had been sponsored by the Bureau of the Budget, while the Canadian guide had no officia
standing. The Treasury Board Secretariat produced a benefit-cost anadlysis guide in 1976.
Therewasthen redly no official Canadian doctrineto say that only increases or decreasesin
netiona income should count.

25ee the report by Clarence Barber. Thanksto T. Shoyamaand Robin Boadway
for discussions.

35ee Elworthy and Holder (1997, pp 388-421) for El Asin the United Kingdom
and the EC.
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applicability to federal government projects, the Canadian EIA law had the
surprising effect of imposing federal environmental concerns onto project
proposals for provincial projects. For example, litigation forcing an
embarrassed federal government to conduct EIAs of the Rafferty-Alameda
dam (1989), and the Oldman River dam (1992) was significant in pointing out
awider federal environmental jurisdiction than the provinces or even Ottawa
had realized.*

In many countries, making environmental impact assessmentsand giving
them weight in project design and selection became routine procedures.
Canadian jurisdictions were not as enthusiastic, as paliticiansin Ottawa and most
provinces endeavoured not to lose detailed control over public-works spending.*® Onetime-
honoured procedure was to appoint ad hoc Commissions of Inquiry or Roya Commissions.
When a bridge, port, railway or other resource or environmental matter was under
discussion, such inquiries could obtain information while hel ping to cool the disputants. One
examplewasthe 1975-77 (Berger) northern-territories pipdineinquiry, noted for itsauthor’s
concern about commund and socio-economic impacts as well as purdy environmenta
impacts. (It came quite soon after Quirin’s 1962 busi ness-likeinvesment sudy of northern ail
and gas prospects — one that, remarkably, had been able to avoid saying anything about
socid, community or ecologica impacts,) Ad hoc reports such as Berger's were able to
weigh socid and environmentd factorsat somelength, but they made aminor contributionto
the building-up of a framework for environmenta andysis — scientific, sociologicd a
economic. | am not aware that environmenta economistsin Canadahave given these studies,
or the data in them, much attention.™® By their uniqueness they created no precedent: the
author’s persond conclusions, not his gpproach, are remembered.

YFor an up-to-date account of this litigation and its aftermath, see Fidd and
Olewiler (forthcoming, ch. 15).

“Most jurisdictions began to call for EIAs to consider public policy aternatives,
and their effects on the region’s resources. Some suggested merging benefit-cost analyses
with El1As. Of course, there were numerous difficulties. In good benefit-cost andysis, double
counting is prevented by fina-product or nationa-income (net) concepts. The environment,
however, has no find product. Everything that isimpacted is asimportant as anything else.
Thus EIA is andogous to economic impact where every dollar changein salesis counted,
even if that dollar is dready included within another item.

8Compare the continuing reference by Canadian fisheries economists, to the
reports of the Sol Sinclair, Pearse and Kirby fisheriesinquiries.
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Teaching and Research: Environmental Economics beyond
Benefit-Cost Analysis and the EIA

Economists who taught the subject left environmental impact to “environ-
mental scientists’. They had their hands full as old controversies about
benefit-cost analysis gave way to a very wide range of topics, aways
including “pollution economics’. They concentrated on five or six main policy
areas, all connected by the problem of a market and of individual property
rights.*’

Land use. This policy area is a natural, especialy for economists and
departments for whom t is simply a continuation of earlier work in land
economics, agricultural economics, regional economics and urban economics.
Today’s economists are busy in related fields such as recreation (and parks
and reserves) and endangered species. Many of their fields of interest are
shared with geographers. Pioneering institutions like Resources for the Future
were manned primarily by land-use specidists. By now all policy areas in
environmental economics have borrowed land-use val uation concepts such as
irreversibility, option value, existence vaue, travel-cost and contingent
valuation, and policy approaches such as safe minimum standards,
transferable development rights and land-use reserves. Perhaps relatively
fewer Canadians than Americans are in this field, though that is just an
impression.

The environment, total output and economic growth. From Malthus to the
Club of Rome to the Brundtland report, economists have participated in
asking about the influence of resources on output and growth. Since the

"Most curricula aso include the economics of exhaustible resources, such asthe
caculus of forest husbandry and mine development, dthough these are, mainly, traditiona
subjects that do not involve the specid topics below. However, the availability of minerds
and forests does play animportant rolein theorizing about long-run growth (astrested by the
old conservation literature from Malthusto Jevons, Ciriacy-Wantrup, Scott and Barnett and
Morse). As well, opertpit mining and clear-cut logging are often treated as sources of
environmenta degradation; and the rate of mining and of logging are important elementsin
greenhouse-gas caculations. Most classroom curriculaaso include opent accessfisheriesand
their regulation. Indeed much of the second and third topics mentioned below were
considered in fishery economics long before environmental economics had been invented:
regulaion; taxes, subsidies and individua trade rights. From about the Second World War,
Canadian economists played important roles in developing concepts in fishery economics.
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1960s, the condition of the environment, both as cause and effect, has
attracted equal attention. Theidea of “ sustainable development”, advanced in
terms that economists could understand, promoted these inquiries.

Materials balance and input-output. Early attempts to bring environ-
mental economics, production and wastes together into a single “ spaceship
earth” model were popularized by Kenneth Boulding (1966). Peter Victor
wrote an outstanding volume on this in 1972, with application to Canada.

Trade, growth and the environment. In connection with sustainable
development, environmentalists like Herman Daly (1973) have expressed
fears about influences of trade, globalization and foreign ownership on the
environment, growth and sustainability. Their attacks have attracted a
vigorous literature, perhaps more theoretical than empirical, in which several
Canadian economists have been very prominent.*®

Measuring growth (“ green accounting” ) Robert Repetto and Herman
Daly represent environmentalists who argue that official economic growth
data overstates the actual because the statistics do not take into account a
country’s resource consumption (depletion). Textbooks lay some emphasis
on this. Responsively, Statistics Canada has made impressive progress
measuring changes in the value of certain resource stocks. Although some
Canadian academics have been advisors on these measurement ventures,
most write as though they did not exist.

Decision-making. Some economists make theoretical investigations of
agreements, contracting, consent and voting, used to arrive at environmental
decisions. Their work can be closdly related to that in law and economics and
in public-choice theory.

Game theory. Some regard the environment as a common-pool or no-
property resource, and apply game theory to predicting the outcome of
attempts to come to agreement on policy. Thiswork has not progressed asfar
as that on water use or on fisheries.™ It would seem that Canadian political
scientists and lawyers are ahead of economists in studies of the actua
circumstances of environmental decision-making.

¥For example, in a recent paper, B. Copeland, B. Antweiler and S. Taylor
(forthcoming) set out a theory of how openness to international goods markets affects
pollution concentrations, using trade theory and S0, data from the Globa Environment
Monitoring Project. Combining estimates of scale, composition and technique effectsyidds
the surprising conclusion that freer trade appears to reduce overall paollution.

¥See Ostrom et al. (1994). The authors very general, and informed, approach to
common-pool “resources’ has dmost nothing to say about polluters or the environment.
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Costs and benefits. In Canada, making studies of economic “impact”,
ranging from changesin local employment to changesin national income are
the bread-and-butter of government economists, consultants and some
academics. On the demand side, these make use of questionnaire techniques
to predict utilization of proposed changes in land or environmenta use. On
the supply side, they make use of regional input-output technicues.
Although in Canada these evaluations are not usualy combined into one all-
inclusive benefit-cost assessment, each part may be used to support afinding
on “feagibility” (more below).

Choice of instruments. Taxes, subsidies, marketable permits, access to
nuisance and tort law, contracts, public undertakings, enforcement by
damages versus enforcement by injunction, monitoring — these topics in
environmental economic fields are outgrowths of similar economic studiesin
the fields of public finance, public expenditure, industrial organization, and
law and economics.

Tort law. A number of economists, now expert in tort law, have
investigated the history and modern applicability of common-law remediesfor
harmful pollution and land use (Dewees, 1995; Posner, 1977, ch. 13). Many
provincial health, sanitation and environmental regulations have been drafted
and even worded as updates of common-law doctrines.

Regulation. As already mentioned, since the nineteenth century, regula-
tion has been seen asthe practical answer to common-property effectson the
environment. Pollution regulation takes the form either of control and
monitoring of the processes and materials used by a polluter, or control of the
amount of emissions themselves. Verification of compliance of the first is
much easier than the second, and has long been chosen by local govern-
ments, already experienced with quarantine and sanitation controls. It wasthe
low-cost, flexible method chosen to reduce smoke emissions, both industrial
and residential. Dewees (1995) has studied equipment requirements by
reducing SO, emissions from smelters; and Muller has examined pulp mill
equipment standards. “ Standards’ may mean that such equipment regulations
have been standardized as between different jurisdictions. Control of
emissions is more direct, but more costly to enforce, initialy.?* Many

21 nput-output is also used on the demand side, when there is an expected change
in the amount or qudity of an input.

Acdifornia, and later dl American auto emisson regulations imposed on
manufacturersare an example of forcing aproducer to adopt equipment regulaionsby setting
aggregate emisson regulations. For the earlier years of Cdifornias regulations of auto
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economists have contributed theory and empirical research on the results of
equipment standards, which are similar to aspects of earlier public-utility and
building standard regulations. These are valuable for themselves and for the
light they throw on theories such as Stigler’s that controlled agencies are
vulnerable to being “captured” by the very industry they are set to control.

Taxes and compensation. Some economists who write about taxes are
dealing with compensation: the lump-sum bribes, and settlements and charges
that are paid when a person is deprived of ause of land or when a polluter is
deprived of the use of a process. Others are dealing with fines. In theory, this
subject appliesto most branches of environmental economics, but in practice
it applies mostly to land-use economics. It arises when a wildlife or
endangered-species agency (or a voluntary “heritage’ group) sets out to
control, or acquire, land, marine reserve, seacoast or wetland for habitat
conservation. This is an old subject for land economics and for law and
economics.?

Charges and incentives. In microeconomics, economists are trained to
look for pricing, rather than rationing, to control the flow of anything and so
minimize the costs associated with the flow. This point of view, extending
Pigou’'s thoughts on using taxes to remove extra socia costs, has led to
economists’ widespread enthusiasm for emission charges, or any kind o
quantitative permit fee.”® Like regulations, fees may vary with the location of
the emission.?* Most economists and their textbooks favour these, but there
are few actua examples.”®

emissions, see Dewey (2000, pp. 57-83).

2gee Schwindt (1992, especialy Appendix A-1) for asurvey of compensation
policies.

2] dedlly, both pollution charges and quotas vary among seasonsand locations; and
are flexible as information accrues and circumstances change. For air-pollution chargesin
Canada, see Baar (1995, pp. 102-103); see dso sewagecharges and graduated automotive
cleanair charges. Thereisaserioustheoretical literature on“ prices versus quantities’ under
uncertainty.

2For pioneering work by economists on water releases, seechapter by Dorfmanin
Maasset al. (1966, pp. 88-158 and 494- 539); for least- cost removing of organic pollutants
from river basins, see various writings by O. Herfindahl and Allen Kneese.

“There do exist charges on emissions of industrial pollutants into rivers and
estuaries in France, Germany, Holland, Italy and Austrdia, that vary according to the
pollution load. Critics say these are set S0 asto capture the rent of the right to emit pollutants
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Tradable pollution permits. Under the common law applying to water
and to land, an owner may have established a reasonable freedom to use his
own land, or the right to use the land of ancther, in amanner that pollutes the
environment. Where this was so, the freedom could be bought and sold with
the property right. This idea leads on to government-created pollution or
emission rights, an influential and practical idea invented by John Dales in
1967, perhaps inspired by western appropriative water rights. The idea has
been applied to some air emissionsin the United States. In the United States,
and even in Canada, thereis also avoluntary trade in certificates of reduced
pollution.?® (The similar tradable-quotaideais old stuff in fishery regulation;
introduced in New Zealand and Iceland in the 1970s it is today found in 40
Canadian fisheries) Soon after Dales wrote, the idea of transferable
international water-pollution permits was recommended in Organisation for
Economic Co-operation and Development (OECD) advisory deliberations
(see Scott and Bramsen, 1972, pp. 403-404; and Scott, 19763, pp. 177-218).
The OECD did not make much of that ideaand proceeded with an agenda of
distributional debates about whether polluter or victim country should pay. As
a result, although domestic and international tradable air-pollution permit
systems were subsequently introduced, tradable water-pollution permit
systems are still rarely mentioned, even in jurisdictions that have tradable
water-diversion permits.

Counting Canadian Environmental Economists

Environmental economists in Canada can hardly be said to form a group.
Those who work with zoologists on fish habitat, those who work on smoky
production processes and those who develop satistical indicators of
sustainability rarely speak. Thisis partly because they are divided as between
government service, consulting and academia.

We can start with those in provincia government service. They are
relatively few in number, perhaps less than 35, coast to coast. Most of their
jobsarein evaluation. Although most provincia laws do not explicitly call for
economists' studies, they help decision-making about utilization and prices of
Crown and private lands for endangered species, wilderness, parks, logging,

rather than to discourage pollution.

“Tigtenberg (1985) is rightly given credit for widespread understanding and
acceptance of the mechanics of the ideaamong U.S. economists.
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mining, roads and towns. Not only do they make estimates of likely
utilization, impact and cost but also of mitigation and compensation payable.

Turn next to the federal government. | have made no real count, but
would guess there are in Ottawa as many economists working on
environmental economic questions asin the provinces. They arein five or six
departments, notably Environment Canadaand Industry Canada. As might be
supposed, they are more concerned with the planning of policy or legidation
than with application and enforcement, especially when the problemsinvolve
international cooperation, trade and productivity. More of their work is
published or publishable than | was aware. Anyone would be impressed by
Statcan’ sregular environmental and resource accounts and indicators, and by
recent joint reports for the National Climate Change Process on costs and on
emissions-permit strategies.

At both levels of government, senior economists from finance depart-
ments and treasury boards occasionally lend assistance on complex inter-
governmental liaison and legislation issues.

A third category includes the private economic consultants. They are
perhaps more relied on by environmental bureaux than by any other branch
of government, involved in hearings, assessments and, perhaps especidly,
lawsuits. Some of them have outstanding capabilities for making survey-based
estimates and predictions of willingness to pay, traffic, and so on.

A fourth category includes academics in Canadian economics, agri-
cultural economics, business and public administration faculties.?” They
number about 90, perhaps 5 per cent of the total academic economics
establishment.?® Some belong to the Canadian Economics Association, some
to the Canadian Association for Ecological Economics (a political-economy
group) and some to the Committee for Resource and Environmental
Economics (CREE), more for research-oriented economists. | reckon that of
the 90, about 30 do environmental-economics research that shows up in
specialized economic journals.

ZThere are dso energy, fishery, recreational, urban and forestry economists in
various faculties, some of whom sometimes work/teach in environmentd studies.

%A bout 150 names are on the CREE mailing lists; it ind udes unknown numbers of
non-Canadians, government officias and graduate students. About 65 people come to a
CREE medting. The 5 per cent number comes from comparing 90 with the up-to-2,000
members of Canadian academic departments, estimated by John Helliwell in Howitt (1993).

®Browsing through the bibliographies of environmental monographsand textbooks,
| found about a dozen Canadian names. The huge bibliography of one European book listed
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What the Academics Work on

What do Canadian economists write papers about?

One way to find out is by consulting the programs of CREE for the
period 1992-2000. | have scored the various subjects by assigning pointsto
each paper according to the number of authors, co-authors and discussants
who dedlt with it. In the years from 1992 to 2000 the point total for al such
papers was 475.% | have sorted them into four groupings.

First, by far the most popular grouping was of papers on more or less
traditional land-management topics. fisheries, forests, water resources, mining
and energy. Many, but a minority, of these were concerned with modern
aspects of resource management, such as sustainable development and
ecosystem integrity. (This whole grouping included 30 per cent of al CREE
points.)

Second, following land management, came air and water quality and
pollution abatement. Most of these paperstreated their subjects theoretically
(11 per cent of total). This grouping was hard to distinguish from others
containing discussions of regulation, law, property rights and enforcement (6
per cent) and ancther set on tradable permits (5 per cent), (22 per cent
altogether).

Third, following pollution, came agroup of papers on vauation, specialist
and expert reports on existence, option and recreational vauations. Many
were by-products of user surveys, often processed by contingent-valuation
and travel-cost methods; to these were related a group discussing
experimental methods, (20 per cent atogether).

Fourth, well below the valuation grouping, was a set of papers on
endangered species and wildlife diversity, along with wilderness and habitat (5
per cent). Related groupings contained papers on sustainable development
and growth aong with environmental indicators and green accounting (6 per
cent), trade, mobility and location, primarily trade theory (5 per cent); and
recycling (1 per cent), (adding up to 18 per cent for this group).

three hundred environmental- economic papers and studies, about 15 of them by Canadians.

%At atypical CREE meeting, of those spesking and/or commenting, about 75 per
cent were connected with Canadian universties or consultancies, about 20 per cent with U.S,
(and oversess) universities and research inditutes, less than 5 per cent with Canadian
governments, a few with internationa organiza-tions and none with any environmenta
organization, Canadian or otherwise.
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These four research groupings account for more than 90 per cent of the
activity at CREE meetings. In addition, there were several sessions describing
current policies and problems by government economists, and others on
federal and international institutions (8 per cent together).*

A tentative conclusion isthat the single category that engages the largest
number of Canadian academic economists is the analysis of the emission of
air pollutants. They are, however, perhaps concerned more with contributing
to the American and international literature on this global problem than with
understanding or improving Canada s problems or policies. (In comparison,
members of a group of Canadian “environmental” academics in politica
science and public administration know more and write much more about
Canadian pollution policies.)*

At the present time, there seems to be not much contact between
Canadian academic economists and their opposite numbers in government.
Thisis illustrated by the literature of the last five years on distributing and
trading emissions permits. Some writers have Kyoto greenhouse gas (GHG)
guotasin mind, but others are writing quite generally about trading any kind
of emission permit. The academics build models and seek a high degree of
generality. Looking for various kinds of efficiency under various assumed
conditions, they are led to ask about the polluters’ permit market when
polluters know that there will be a future “adjustment” of the number of
permits outstanding (and their price) when further knowledge becomes
available. The authors make no attempt to identify their various sets of
alternative conditions with any set of conditions actually existing among, say,
pulp producers, oil refineries or car ownersin Canada, or anywhereelse. (At

¥ The total is 98 per cent, reflecting rounding. Papers were fitted into categories
according to their titles, arough-and- ready procedure. Category percentages may overweigh
discussants relative to speakers.

Anocther, |aborious, way to find out what Canadian environmental economistswrote
papers about would be to consult their Web sites. Doing this for afew namestold me, not
surprisingly, that an able economist hasthe capacity to do many things: teach, supervise, write
papers for CREE and for internationa conferences and journdls, act as consultants, run
ingtitutes, and so on. To obtain a balanced picture of the professond lives of the whole
community of academic environmenta economists, however, was beyond my resources.

#Congder a very recent political science book on Canadian pollution. In its
subgtantia index of names, it cited only Sx economists, four of them Canadians. All are
referred to as experts on the economy, none as sources or experts on any environmental
question.

Economists, Environmental Policies and Federalism 423



least, they do not do so in their published work.*®) The team of economists
writing Using Tradeable Emissions Permits 2000 do investigate and explain
their ideas about how a stated number of polluters will bid for permits given
their uncertainty about how otherswill respond to the new system. But these
economists too do not seem to have come to grips with the uncertainty
literature.®

The Differences and their Explanations

In this section | examine, and offer some explanations for, the difference
between the activities and contributions of economists in the United States
and abroad and those of Canadian economists.

What are the Differences?

Soecialization on theory. Relatively more Canadian academic speciaists
work on theory than in the United States. Much of this theory tends to be
normative — some of it is about minimizing the cost of reaching selected
environmental targets; and some of it tracing the effects of selected
instruments.

Little Canadian Content. As already mentioned, my impression is that the
topics most Canadian economists work on show little knowledge of actual or

*For acontribution, with ashort bibliography, see Kennedy (1999). A similar kind
of uncertainty liesbehind the“ price versus quantity” debate about fishery catch quotasversus
taxes on the catch.

*nthis particular example, the economistsin theworking group aredrawn froma
variety of sources, but are mostly from provincid and federd departments. Their work is
tributary to the agenda of the confusing, multi-disciplinary, “ netiond dimate change process’,
working on the “nationa implementation strategy on climate change’ and related “business
plans’. This “process’ draws on 450 experts from industry, academia, NGOs and
government, formed into 16 working groups, of which the group producing the emissons
permits report is one. The report-producing work of the groups has been co-ordinated by a
“nationd air issues coordinating committee (NAICC)”. One can sympathize with the
economigts trying to design, and explain, and publish a tradable emissons system report,
written for individuas drawn from many disciplines. Sympathy aside, their hard work does
help to illustrate thet there is a gulf between academics and public servants.
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proposed Canadian policy or issues. They are in tune with the literature,
which more than anything reflects the interests of American environmental
€conomists.

American academics are interested in United States' policy issues, partly
because they get agood exposure to them: indirectly in their graduate schools
and directly as consultants and advocates.

Minor Explanations: Theories about why our
Economists Write Theory

Publication in international journals. Oneline of explanation hasto do with
theinfluence on young economists' careers of different kinds of research and
publication.** Their professional success depends in part on the acceptance
and publication of their research in journals recognized by their colleagues.
This means, primarily, American journals. One correspondent put it to me
that young Canadian academics find that American journals simply will not
accept apaper about Canadian ingtitutions or environmental problems. So the
young economists write “theory” papers, which are more acceptable and
interesting to any journal, especialy those outside Canada.*®

Staying mobile. Supplementary to that line of explanation is a view that
appliesto al in the humanities and social sciences, not just economists of the
environment. This is that academics in their first appointments prefer to
follow research leads that will keep them mobile, and avoid research topics
that will be deemed by prospective employers as being too specific.®” One
way to do thisisto work on abstract subjects and methods that are welcomed

%5ee Scott (1967, 1993), in connection with the international migration of socia
scientists (brain drain) and with the 1990s composition of the membership of the Canadian
Economics Association.

%+T0 get an article published in most of today’ s top rank economic journas, you
must provide amathematica model, even if it adds nothing to your verbd anadysis’ (Lipsey,
2001, p. 17). Theauthor addsthat “ severa economists’ have expressed agreement to this
complaint.

37See Scott (1993). Other contributors to the symposium tended not to disagree
with the explanation.
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in al departments in al countries. Those who work on internationa trade
theory are said to be especially welcome in U.S. departments. For some this
means simply continuing to work avein already opened inaPh.D. thesisina
U.S. graduate school; for others it means a more explicit selection of a
portable field.

Impatience with Canadian data and institutions. A third minor line of
explanation is that some Canadian environmental economists are impatient
with what they know of Canadian environmental problems, policies and
ingtitutions. This is partly because data and description of Canadian
phenomena have not been refined into termsthat invite economic anaysis. It
is easier to join the profession in working over American endangered species
and related legidation than it is to bone up on the problems and regimes
governing polar bears or migratory birds.

Why are these “ minor” explanations? To the extent that the explanations
above are correct, they tell us something serious about environmental
economics in Canada. These academic economists may be encouraged by
their departmentsto tell their students about resources, the environment and
related policy in Canada, but the incentives facing them are mainly for them
not to do homework or real research on these matters.

Nevertheless, | call these “minor” explanations because they are actually
encountered in most branches of economics in Canada. Getting data and
doing research on Canadian topicsisdifficult, yet it isnot aswell rewarded as
doing theory or research on topics that are welcomed in non-Canadian
journals. In al economic fields new theory tends to be developed in
unconstrained ways that may be tractable, but are empiricaly relevant only
by accident (Lipsey, 2001, pp. 11 and 19). The question then arises, arethere
additional forces driving some environmental economists into “internally
generated theorizing? " We are looking for what | cal the “major”
explanation.

Major Explanation: Canadian vs. United States Federalism

As promised, my major theme isthat the nature of Canadian federalism puts
an imprint on the nature of our environmental policy problems. In dmost any
branch of environmental economics, as the subject is conceived today, the
research and theorizing of economists deal with American policy questions.
They are questionsthat at one time were issues for an American government
making choices among methods, procedures or policies (e.g., Methods: how
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to value recreation in public land-use decisions. Procedures. how to get
economic project decisions from the Corps of Engineers. Policies: how to
deal with endangered species on public lands). Similarly, today’ s new policy
guestions for Americans are providing the agenda for the next generation of
researchers and theorists.

In Canada, the physical environmental problems may be similar to those
arising in the United States, but the range of policy choicesisdifferent. They
seem to be aspects of the same old Canadian confederation trappings. dividing
the roles with the provinces, the specia position of Quebec, the balance of
relations with the United States — al questions that stimulate political
scientists but disconcert economists.

United States: federal jurisdiction over environment. As along-run matter
the federal government has picked up, and held on to, responsihilities for
expanding the set of environmental functions, imposing participation on the
states.® True Congress, more than once balking at assuming the regulatory
functions of environmenta policies, as in the Reagan era of the 1980s and
1990s, has allowed some impatient states to take their own paths. But these
have been pauses, not reversals. When Congress musters al its powers, or
when the administration addressesitself to dl the tasks with which it has been
charged, the states must fall in with federal policies and standards, especialy
if they areto be “funded” for doing so.

The general result is that Washington is the headquarters of
environmental policy research. There large statutory agencies undertake the
active supervision of air and water quality policy, management of public lands
and parks, development of endangered-species policies, and, of course, the
conduct of international environmental diplomacy. For economists interested
in these matters — asfor economistsinterested in, say, public finance— the
federal government is the government.®® They see only one. It enables them

*These three observed characteristics of U.S. intergovernmental relationsin the
field of environmenta policy, that distinguish it from Canadian inter-governmental relations,
areidentified by Kathryn Harrison (Fafard and Harrison, 2000, especialy pp. 67-76).

*ror illustration thet this has been the case for decades, see Russdll (1979). Inthis
conference volume, 31 socid scientists, mostly economists, discussed the “new” public-
choicethearizing and its applicationsto energy, environment, education and health problems.
Some papers dedlt with actual decision-making. In the latter, it is clear that all authors and
their discussants thought of socid choice research as being rdevant for the centra
government. Theword “state” hardly appeared. For example, references to the automobile
industry/ environmentalist debate over emissions’ regulation never mention California, which
originated the regulations. Referencesto internationa fisheries scarcely mentioned the states,
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to treat government as unitary, its policies unigue, emanating asit were from
a black box. Pondering and proposing environmental policies, they have no
more reason to consider the plurdity of government than have colleagues
specializing in policies for hospitals, museums, highways or naval bases.

Consequently, when economists apply welfare theory, they tend to
trandate the jargon words social and society as “national”, referring to the
nation as awhole. When other socia scientists analyze the socia effects of an
environmental policy, they write about the impacts on tribes, states or
communities, whereas economists estimate the expected changes diffused
throughout the nation and indicated by changesin the national product and its
composition. They picture the Washington lawmaker as something like the
“planner”*° at the centre of some expositions of welfare economics, having all
necessary reallocating and distributing powers to make progress towards the
genera (=national) efficiency optimum.

Canada: Shared jurisdiction. In Canada, things are different. Nearly all
actual pollution management is carried out at the provincia level. When
federal politicians take a deep breath and decide they must act in the matter
of, say, pesticides, endangered species, or acid rain, they are usually bracing
themselves to induce the provinces to act.

Itistruethat they can assemble an armoury of powers. spending, POGG,
criminal law, commercial shipping fisheries and international-relations. But
they have not felt that the mere existence of these powers provides them with
a positive justification for taking over all waste emissions or disposal.

Their most widdy-accepted function is to negotiate treaties and to see
they are carried out.** But the latter responsibility is not usually matched by
requisite law-making powers. Ottawa is obliged to enter into bargaining and
coordinating, just as if it were one of the provinces itself.*? Otherwise, the

which then exercised regulatory jurisdiction.

“°See Economic Report of the President for various years, especialy 1994, by
President Clinton’s Council of Economic Advisers, chaired by Joseph Stiglitz.

“'However, the treaty agreements may merdly formaize, or may extend, an
agreement aready made by aprovincewith aneighbouring U.S. state. Theseare not unusual.
See Alley (1998) and Hodge and West (1998).

“For an informed discussion and description of the workings of federd and

provinciad governmentsin asituation— Hamilton Harbour — where Ottawa has many direct
responsibilities, see Sproule-Jones (1993, pp. 125-249).
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provinces perceive that the federa politicians could, by choice of standards,
implicitly dictate how the burden of complying with international standards
was to be distributed.

Some would say Ottawad's strength lies in its coast-to-coast jurisdiction,
which enables it to make policies and set standards that apply everywhere,
which are then uniform. Thisis not aunique power, for the provinces can by
agreement also achieve uniform laws among themselves. The transactions-
cost school would say that the assignment of the function is a matter of
whether the palitical difficulty of federaly enacting and enforcing uniform
standards is greater than the provinces bargaining difficulty of agreeing on
them and enforcing them (Breton and Scott, 1978, chs. 7 and 8). But as
against this approach, the Canadian practical-politics school would say it
seems mostly to be amatter of whether federal politicians want to occupy the
assignment of powers that already exists, or to escape from it.

Currently, federd politicians are not seeking to exercise wider powers.
Instead, “harmonization”, “ consultation”, “ all-Canada accord”, and so on al
indicate their unwillingness to try to supplant the provinces.*®

Canadian provinces have long exercised powers not only to inspect
plants; set safety, sanitary, and construction standards; and make property
laws; but aso to run the Crown’s own lands, minerals, water resources,
forests, parks, hunting and wildlife. More so than American states, they have
experienced regionwide bureaucracies to do these things. Changesin environ-
mental policy are, to the resource user and polluter, changes in continuing
arrangements. The permits, certificates, leases and licences that symbolize
provincial powers and ownership are the instruments in which ongoing,
routine environmental policy will be embodied.*

Consequently, although there are centres of advocacy and of research,
thereis no national centre having economies of scale in environmental |aw-
making and enlightenment.* The economist who would understand and

“3See Harrison (1996), and the essays in Fafard and Harrison (2000), for these
regimes.

“ISee chapter by Cohen, Scott and Robinson in Scott, Robinson and Cohen
(1995, p. 183), on the jobs of officers requiring them to reconcile, in the field, their
departmentd, financid and environmenta responsihilities.

“Many universties haveinterdisciplinary environmenta or sustainable-devdopment
research ingtitutes, recently working on achosen ecosystem. Canadaaso hasthe [1SD, the
Internationa Ingtitute for Sustainable Developmentt. It isindeed aninternational centre, giving
much attention to environmenta problems of the Third World. Canadaaso hasitsNationa
Round Table on the Environment and the Economy, which concentrates on making Canadian
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improve the country’ s environmental policies will not go to Ottawato find a
community of conceptualizers or researchers. The federal government’s
changing policies are unpredictably responsive to the buck-passing by
provinces,* to pressures from other nations, and to industrial and
environmental lobbyists.*” Neither is policy-making in the provinces more
stimulating. True, there is a long history of introducing and enforcing
environmental policies. But if the introduction of any of these was much
supported by economic analysis of the aternatives, it was done quietly.*®
There are good provincial environmental economists, of course, some
working on pollution and some on related energy policies, recreation, logging
and so on. Probably they work mostly with engineers, biologists, foresters,
consultants, and financial colleaguesin the provincid treasury, and rarely with
each other or federal and international economists.

Is Canada’ sfederal distribution of powerslikely to follow that in the United
Sates? Apart from negotiating treaties concerning global pollution, there
seems nothing special about the environment that would lead one to predict
an early transfer of powersfrom the provincesto Ottawa. | discussed aspects
of this question in Scott (2000).

Here | briefly remind the reader of some frequently made political
arguments regarding centralization of powers over the environment. In

growth more sustainable. Thefirst of these does somein-houseresearch and publication, but
the second relies on consultants to help it explore chosen problems. Two environ menta
NGOs, Pollution Probe and the Suzuki Institution consistently do some research and writing
in-house, often economic in gpproach. Beyond these, we should notice less-speciaized
groupslikethe C.D. HoweIngtitute, the Institute for Research on Public Policy, the Canadian
Chamber of Commerce, the Business Council on Nationa Issues, the Fraser Indtituteand the
Atlantic Indtitute for Market Studies, and energy, petroleum, wood-product associations,
unions, the Sierra Club, Friends of the Earth, the Canadian Wildlife Foundation. All

occasondly commission studies with economic content to focus attention on some
environmenta problem. However, they rarely commission or undertake origina research.

“Thetitle of Kathryn Harrison's 1996 study.

4"See Harrison (1996) and the authorsin Fafard and Harrison (2000) for Ottawa s
repeated cycle of engagement and disengagement, beginning in the 1970s.

“Anita Kranjc (2000, pp. 122) and esewhere says thet the details of

environmenta policiesof Ontario (and by implication of Alberta) aredriven by emulating U.S.
neo-conservatism. See her citations of other studies of provincid policies.
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genera, environmentalists favour centralization — to Ottawa — of powers
over the environment. Industry is not united on the question, but firms do
have several reasonsfor believing that they can escape from the burden if the
provinces have the unnecessary powers. Governments do not necessarily
seek powers to impose burdens on polluting industries, preferring to “ passthe
buck” to the other level of government. However, Ottawa may lose its
attempt to not passthe buck, asitsinternational relations' responsibilitieswill

keep it in the centre of the Canadian campaign to live up to the nation’ s GHG
responsibilities. If so, asthis assignment of powers accumulates, we may be
infor a centralized regime more like that in the United States. If so, Canadian
economists may be able to assume that American generdizations about the
role of “government” also apply here.

Environmental NGOs and Green politicians favour centralization of
powers. This seems sometimes to be a thoughtless desire to achieve the
powerful position of their associated NGOs in Washington, who deal

frequently with Congress and with a host of government officials and
think-tanks. Such organizations, in Canada, complain that they have
grave difficulties selling their arguments (e.g., about endangered species)
inten provincesinstead of smply in Ottawa. Whileitislogicaly true that
if the necessary power were centralized the pro-endangered-species-
NGOs could attain their goa by winning only one battle, it is aso true
that with centralized powers the NGOs could |ose the endangered species
war by losing only one battle.

Environmentalists and biologists are said to favour centralized policy-
making because it results in uniform environmenta conditions. This
proposition needs much more analysis than space permits. Legidative
centralization does not necessarily lead to uniform policies; uniform
policies do not necessarily lead to uniform conditions; and uniform
conditions are not environmentally hedthy. Also, note the choice of
adminigtrative aternatives: politicians with centralized powers over the
environment can choose within a wide range of achieving a given
environmental condition: at one extreme they can themsdlves legidate
environmentd rules, laws and enforcement methods to be applied to each
place within their jurisdiction; at the other extreme they can appoint and
instruct expert officials to use their discretion in managing these places.
All the combinations of these alternatives, and their outcomes and costs,
can be achieved by a“ centralized” assignment of environmental powers.
Note, however, that many of them can also be achieved by a decentral-
ized assignment, by agreements, among smaller jurisdictions.
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Industry is said to favour centralization and uniform regulation if they
maintain fair competition among businessesin different provinces, if, that
is, they prevent certain provinces from assisting local industries by
removing high-cost environmental or pollution rules. Generdization is
difficult, however: an industry that believesit can rely on relatively low-
cost pollution rules from a certain government will bein favour of giving
the necessary powers to a government at that level.

Industry is said to favour a continued decentralization of environmental
powers. It is said that thisis because existing provincial enforcement of
tenure regulations on Crown lands keeps industry officers in friendly
daily contact with provincia administrators, and provincia politicians. For
example, compare control over fisheries and over logging. Fishery
businesses regulated by mobile federa government officias are visibly
less comfortable than their logging colleagues who deal with resident
provincial forestry officers. It is aso said that local businesses can get
more comfortably involved in long-term politica alianceswith provincia
than with national politicians. (However, recent international negotiations
show that t is possible for local business persons to work on friendly
terms with federd trade, immigration and environmental officials.)

Provincial and local governments (or some of them) are said to agree
with industry in disliking a competitive “race to the bottom” of environ-
mental standards. Thereislittle Canadian research to indicate whether or
not there is competition in easing environmental standards, or whether
such competition would lead to the relocation of polluting industries.
When one reflects that the large-scale polluting industries are oil and gas,
pulp and paper, electric power generation and metal smelters, one does
not expect much relocation among Canadian provinces.

However, Ottawa may lose its attempt to not pass the buck, as its
international relations responsibilities will keep it in the centre of the
Canadian campaign to live up to countrywide GHG responsihilities.

Examples. No wonder that in Canada environmental economists find
themselves faced with ajumble of provincia environmental regulations, with
no hig economic controversy common to them all. Of course, in afederation
like Canada, al provincia and local functions, not just the environment, are
characterized by a diffuseness of policies. But it does help to explain why
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Canadian economists, when they study the environment and its challenges,
are lured into considering well-defined American policy frameworks.

Hazardous waste sites. It is easy for a Canadian economist tofollow his
or her U.S. opposite number in assuming that “government” has the choices
that now face the U.S. Environmental Protection Agency and its Superfund.
But to make this assumption is to duck responsibility for analyzing how
Canada s provincia and municipal institutions already deal with abandoned
garbage dumps, industrial waste sites, radioactive sites, and seepage from
mine tailings-pond seepage.

Taxing emissions.*® Canadian economists sometimes follow European
and American opposite numbers in promoting the efficiency of emissions
taxes as against the present rough-and-ready regulations, even though, in
Canada, the up-front costs of introducing several taxesin ten provinceswould
be costly. The responsibility would be that of the provincial finance ministers.
They would find themselves collecting different taxes from gpparently smilar
polluters, according to plant location, season, time, weather and so on. Each
polluter’ s assessment would change as these factors change. In my opinion,
the provinces present political and fiscal arrange-ments could not handle the
political pressure engendered by using this kind of tax as a corrective.®
Almost certainly, it would fall back to being regarded as another revenue
source, like the tax on alcohol.® It is time that some Canadian economist,

“This paragraph is about a textbook-type charge per unit of pollutant emitted.
There are other “pollution taxes’, such as the proposed carbon tax (see Olewiler, 1990).

Oparliamentary governments, especialy provincia ones, are unlikely to take the
path-breaking step of delegating tax- setting to administrators, for the change in the amounts
to be paid by some polluters could be a paliticaly-sensitive matter. Aswell, administrators
will be unwilling to take responsibility for setting effective deterrent taxes. Of course, any
parliament is supreme, and, subject to the written condtitution, can legally delegate whet it
chooses. But it has never chosen to delegate the setting of the rates of other deterrents, such
asexciseson tobacco and acohoal, or duties on agricultural imports. Soit would probably not
choose to delegate the setting of an unpopular emissions tax on municipdities, factories or
fams. This may dso explain why the provinces collect percentage sumpages and smilar
resource incomes instead of flat-rate royalties.

*Provinces, however, do have pesk-load prices and tolls on their utilities and
highways, and these are anal ogousto deterrent pollution taxes. Indeed, thereare surprisingly
few purely regulatory or deterrent taxes at any government level, apart fromthose on certain
importsand on a cohol and tobacco; and these are often regarded Smply asrevenue sources,
with indastic demands. Public-finance textbook authors, looking for illustrative examples of
such taxes, often choose the non-existent pollution tax.
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possibly one learned in the study of taxation, looked into how provincia
budgetary procedures might handle charges designed not to raise revenue but
to obtain information and to correct waste dumping.

A “national” point of view. Canadian economists thinking in turns of
benefit-cost analysis for project selection are likely to follow the American
practice of defining benefits and costs as measurable changesin the national
income (or product): “al final benefits and costs to whomsoever they
occur...” as long as they are within the United States. The United States
Supreme Court also accepts this principle when, in adjudicating the sharing of
a stream between two states, it may award water to the state where it will be
used to produce the greater net benefit (from a national point of view).

If this doctrine were widely applied in Canada, it would produce very
unfamiliar results. It would mean, when aprovinceis selecting aproject, that
it ought to choose the one offering greatest national net benefit over one that
provides more local income and employment. It would mean, as between
upstream and downstream provinces, that they ought to alocate flows to
whatever region promises to produce the greater net final benefit.>? | do not
believe a national-income maximization principle of choice has ever been
accepted in Canada. Where local or national governments call for a benefit-
cost analysisthey want a“ multiple account” report revealing perhaps how the
aternative versions of aproject would affect the national income, but mostly
how it would provide local jobs and how it would affect various financial
funds and accounts.®® As for interprovincial projects, Canadian selections
usually emerge from intergovernmental bargaining, not from pinciples of
national income maximization.> It istimefor economists to think hard about
what general rules ought to be recommended for project selection in Canada
by provinces that want to do more than, say, mere local job creation.

®2Compare parald accounts of river apportionment in chapters by Barry Barton
and Raph M. Johnson in Saunders (1986, pp. 238 and 253).

3| sugpect that this is dso a reason why, dthough the making of ElAs is
mandatory for nearly al federd undertakings, the making of abenefit-cost assessment isnot.

An outstanding exampleis Krutilla (1967). The World Bank and other agencies
has applied cross-border project sdection in developing countries. For some theory, see
Jones, Pearse and Scott (1980).
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Right-sizing versus fragmenting powers over the environment. Canedian
economists, thinking about externalities, seem to accept the simplistic idea
that control over an ecosystem should not be “fragmented” among small
political jurisdictions. In this they echo an older American opinion that,
because thetypical state®™ had too small an areato make laws and rulesfor all
of ariver-basin’'sinterconnected levels and flows, the basin’ s hydrology and a
region’s ecology ought both to be internalized within a senior government’s
borders. Recently a similar view, that at |east the source and the victims of
pollution ought to be within the same jurisdiction, has been stressed (see
Paehkle, 2001; and van K ooten and Scott, 1995). Taking theseideals at face
value, they hardly apply to many Canadian problem ranges or ecosystems,
which typically already are contained within one large province (at least, as
the word ecosystem is bandied about in these discussions). For example, the
Great Bear forest ecosystem(s) idare entirely within British Columbia, the
Canadian portion of the Great Lakes within Ontario, and even the vast
Saskatchewan and Peace River basins each within three.

In any case the economics of the fragmentation complaint is a muddie.
Coase's theory of the firm reminds us that just as producers have a choice
between integrating and contracting, so the system of government has a
choice between handling spillovers within ajurisdiction created among severa
units at onelevel of government and handling it by assigning it to asingle unit
of government at a higher or lower level. We have decades of theorizing
about whether to reassign functions to a supranational body, to the nation, to
provinces, or to municipalities. All this theorizing tells us to compare the
relative difficulty or transactions costs, at each level.*® For example, to right-

*Thisview seemsto have been accepted by most water-resource economists. In
his 1955 thesis, Otto Eckstein mentions dozens of U.S. federa agencies, scores of river-
basin projects; four project purposes; and even one Canadian province. But he rarely
mentions states, never as decisionmakers. The sameis true of the highly influential Harvard
water program of 1955-65, culminating in Maass et al. (1966). For contemporary papers
that emphasize state water- resource powers and responsi bilities see those collectedin Smith
and Castle (1964, pp. 341-445).

*Thisis the theme of Breton and Scott (1978, chs. 6 and 7). For each province,
costs of internalized administration can be balanced against costs of coordination. Ingenerd,
there will dways be problems about the sizes of jurisdictions. Assume that ajurisdiction is
persuaded that a river basin or ecosystem should be under an integrated set of land-use
contrals. If itsareaistoo “smdl” it will be forced into coordination with its neighbour. If itis
too “large’ it will be forced into fragmenting its own administration. Both responses have
costs.
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sizean environmental policy, it can be ceded from provinceswith small spans
to their larger neighbours, to a joint multi-province body or to the central
government or they can re-shape their policies so that citizens may disregard
borders and litigate against pollution sources in other provinces.>” One can
invent still other devices for preventing jurisdictional borders from applying
suitable policy to a problem.

Note, however, that getting the right area to be governed would not
guarantee that a government would exploit this advantage; nor, if it did, that it
would make appropriate environmental decisions.®®

Conclusion on federalism. The purpose of these examples has been to
suggest how the differing federal structures of the two countries may explain
why economics in Canada has not yet come to grips with the country’s
environmental policy problems. First, the absence of acentral policy-making
and policy-anayzing establishment has meant that many Canadian economists
arein closer touch with United States and European environ-mental leaders
than with each other. Second, those who do grapple with analyzing questions

S\Water pollution: in the 1960s, the Nordic countries began to give victims of
pollution the right to ignore the border and to suein the source country (see Scott, 1976b).
Air pollution: recent informa trading in pollution permits in GHGs alows the benefit of an
abatement in one province to be sold to a polluter in another. Doing this may involve class
actions. Water jurisdictions: in both Canada and the United States congtitutional, tresty or
locdl legidation usualy preventscitizens of onejurisdiction from acquiring and importing water
from another jurisdiction. In the United States, interstate water compacts may govern the
extent of private interstate transactions (“commerce”) in water. See Huffaker et al. (2001)
and related papersin bibliography and Web site.

*See Breton and Scott (1978, p. 11); see also van Kooten and Scott (1995).

Some aspects of the“fragmentation” of the Saskatchewan River ecosystem among thethree
prairie provinceswas|ong ago taken care of by agreement among the provinces, with Ottawa
as a minor partner. One of the first explicit officia recognitions of an ecosystemwide
gpproach to resource management wasthat by the I nternationa Joint Commission, reporting
on the pallution of the Greet Lakes. The idea was accepted by the United Statesand after a
few years embodied in the Great Lakes Water Quaity Agreement of 1978. In my opinion,
the ecosystem approach was needed because there were so many U.S. states with
jurigdictions over activities affecting the lakes. In Canada, only the province of Ontario was of

importance. If, say, only New York State had been involved in the United States, an

ecosystem approach would have required only a state-to-province contract or agreement,
with only nomind roles for the nationad governments. Indeed the fragmentation argument
might well have been turned on its head, now asserting that Ontario and New Y ork should
each“fragment” their areasto produce smaler matching lakeside regiona management units.
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about the Canadian environment and its protection have to free themselves
from many of the assumptions about policy-making now automatically
adopted by United States analysts. There, most environmental issues have
drifted into federal-government jurisdiction, and can be safely analyzed asif
there were one all-powerful government. Here, the extent to which provincia
environmental policies need to be made uniform or just coordinated, and by
whom, are still open questions.*

Governmental Questions for Economists and
Economics Tasks for Gover nments

What Needs Work?

Canada sfuture environmental policy-making will be dominated by decisions
about reducing the GHGs. Whereasin the past its environmental policies have
been fragmented, in the future they will be interdependent. This is because
the aim this time is not to get the right balance for each region between
change in environmental quality and the cost of doing so, but to find the
optimal way of making Canada s contribution to global GHG concentration.

| use the word “optimal” because, as has been seen above, Canadian
governments are not agreed on any more specified criterion for project
sdlection or environmental improvement. In particular, neither the provinces
nor the federal government have adopted cost-minimization, national-income
maximization nor employment maximization.

The study teamsin the National Climate Change Process (NCCP) have
merely sketched their alternative working suggestions about which industries
will be called on to abate their GHG emissions, and, in particular, about how
emission permitswill be distributed initially. Theimplied invitation to andysts
outside the public service to discover the advantages and disadvantages of the
alternatives, and make recommendations, has not been followed up. The
NCCP has made their data available, and no doubt thereis plenty morein the
files. Economists can now investigate more fully the regional and inter-
industrial implications, and compare their results with published studies of

*Thanks to Professor Fred Riggs, University of Hawaii, for suggesting to methe
importance of the American division of powers (as opposed to the parliamentary system) at
thefederd level asan explanation of different kinds of policy. Under the heading of openness,
thissuggestionisaso to befound in various political science studies, such as Paghkle (1989);
and Fafard and Harrison (2000).
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distributing fishery quotas, grazing permits, and U.S. acid-rain permit
allocations.

The NCCP suggests that transferable permits be “ grandfathered”, asis
done with fisheries quotas, or auctioned. Should auctioning of permits be
considered, there is time to compare the economics of emission-permit
auctions with other government tendering and auctioning ingtitutions. How
much would it matter that in some regions, or for some pollutants, the
number of bidders would be very small? Canadian economists have played a
major role in studying the working of existing systems of auctioning natural-
resource rights. Other economists have given some attention to the not-very-
competitive “sales’ by which oil permits, forest-cutting licences and other
federal and provincia rights have been alotted. What is needed now is their
expert prediction of the results of auctioning individua emission permitsin
Canada, both regionally and nationally.

Introducing provincial emission permits would involve a double change:
not only from command-and-control to a market-like instrument but also
from regulating production methods and equipment to regulating the dlowable
guantity of emission. Getting the required quantitative data and setting targets
might actually be more difficult and costly than creating a system to alot
percentages of these targetsto private firms. Thisis only one of the questions
about permits at the provincia level that need economists examination.

What are the consequences of the non-uniformity of provincia pollution
regulations? Is there arole for Ottawa to make sure that policies (not just
environmental assessments) are harmonized? Political scientists say therole
might be justified by economic considerations, but economists have not said
this. Scores of papers, like this one, have mentioned an intergovernmental
downward race to the bottom, as governments ease environmental require-
ments to attract or hold industries. In such a race, the provinces might be
urged on by industry, apprehensive of any threat of their competitive position,
within Canada, if their rivalsin other provinces secure a pollution-regulation
advantage. These questions cry for actual case studies and fact-based
generaizations.

The economics of interjurisdictional strategy and bargaining is studied by
economists as between countries, but hardly between provinces. Yet
provincia-level data are available for cross-boundary trade, cross-boundary
pollution, and cross-boundary migration, in the presence of differencesin
pollution regulation. Research using these data would help with certain
international-pollution studies, and also have relevanceto provincia boundary
issues. What would be the result if whole regions (or provinces) were allowed
to bid for permits against other regions? What would be the costsif provinces
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made interprovincial agreements to prevent such bidding, or in other ways
prevent a permit drain from their industries to richer ones outside?

Can transaction and administrative costs of aternative regimes be
measured? In most discussions of federal versus provincial jurisdiction, and
of private litigation versus public regulation versus market-type permits,
authors remark that much depends on the associated levels of transactions
and administration costs (including those of information and enforcement).
Economists give the impression that they know one control instrument is
more “efficient” than others in the absence of transactions costs, but they
obviously know very little about this when control instruments work
imperfectly and aso have unknown administration costs. Dewees and afew
others have given us a sense of these costs — but more estimates are needed
— of instruments used by governments at al levels.

More profoundly, those economists who are interested in public finance
and the economics of federalism can use this kind of research to enter the
congtitutional debate. To what extent could the various powers over the
environment be shifted to other levels of government, taking into account the
resulting changes in performance, and also the usually theoretical changesin
coordination, signalling, administration and mobility costs?

Economists can also contribute to choices about public choice by
recognizing that the distribution of GHG permits among people, industries,
regions, provinces, and so on, is akin to the distribution of wealth. To a
certain extent, tradable permits for GHG emissions can make them the same
distribution. For example, regions with wealth can buy GHG permits and so
enjoy industrial growth. As well, they can buy up and retire permits to emit
noxious fumes and local pollutants and so enjoy pollution-free air and water.
Low-wesdlth regions may be in for stagnation. But permits may not be
tradable. If so, the initial permit alocation is like an endowment of another
kind of wedlth, distinct from money. Recognizing this opensthe possibility for
a“condtitutional choice” question of the kind discussed by William Baumol
and by James Buchanan.®® Under the rules of tradable emissions, the hol der
of aright in Area A will be predictably unwilling to donate it to an emitter in
area B. But if the rules are not yet made, a person might support such a
transfer if he knows that all similarly-situated persons will participate in it.
The Canadian revenue-equaization system emerged from such a
“congtitutiona” decision. Many economists have hel pfully analyzed, criticized
and defended this system. They should do the same for the various systems

%See Baumol, 1969; Brennan and Buchanan, 1985, pp. 134-149. Amartya Sen
similarly referred to an “assurance” principle of joint action.
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by which GHG and other pollutant emission rights are to be initidly
distributed.

In this connection, some Canadian economists in the law-and-economics
area have considered our expropriation laws and whether to entrench
congtitutionally the sanctity of property. Y et they have been slow to discuss
governmental repossession or narrowing of private leases, etc. on Crown
lands. Compensation is asked for, but the question is ill open. Anaysisis
needed of this, and of the sequestering of strictly private lands inhabited by
endangered species. This is a modern version of the older “betterment and
compensation” land-use question: should private users pay, and should they
be paid. In general, government can take either of two routes to improve
private care of the Crown lands. It can fortify today’ s property rights, giving
them more exclusivity, transferability and security. Then it can use market
instruments. Alternatively, it can continue with rights that have little of these
characterigtics, attaching to them stipulations and conditions about pollution
and land use. Then it must inspect and enforce the conditions. Which is the
least costly route? As each kind of land tenure has its own amount of
exclusivity, transferability and security, the lesson isto take better care of the
environment.

What Governments Can Do to Encourage Research on
Canadian Environmental Questions

Most people would agree that Canadian environmental policy asawholeis
both unpredictable and unstable. The rules are not as bad as those that
macro-analysts once caled “stop-go” but they have some of the same
hesitancy about them.

Part of the reason iseconomists own public appearances. Policymakers
and the public see that new proposal s receive backing from environmentalists
and opposition from hired economists. While they may know that from Adam
Smith’ stime economics has been friendly to the idea of public education and
other social enterprises, they do not know that it isjust asfriendly to theidea
of public investment in clean water, clean air and biosystem integrity. But
economists do not bother to shout all that from the rooftops. They are on the
whole allowing much of the field to be occupied by spokesmen who mostly
cheer on environmentalists by finding bad guys for them to blame.

Unlike their experience with economists who specialize in hedth
economics or in education and labour-force studies, reporters from the media
are unlikely to find many economists they can telephone who will say, “yes|
know about that policy proposal”. This ignorance is something that govern-
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ment departments and administrators can do something about. They can hold
seminars. Of course, there are committees on special questionsthat do bring
economists together, including some outsiders and some from the other level
of government. But these are more like business inter-departmental
coordinating bodies than seminars or joint working parties. They can circulate
their internal studies to a meaningful list of outside economists. They can
support untied economic research grants (not the same as offering consulting
or modelling jobs). They can offer temporary visitorships to academics and
students. They can take aleaf from the book of the Fisheries Research Board
of Canada, which long published an interdisciplinary journal that was
respected among academics here and abroad. Both levels of government do
some of these things for other sciences, but it is rare to find an economist
who has seen the inside of an environment or industry department, except as
apaid advisor or consultant.

Governments should redlize that it is because of their policies that most
academic teachers of environmental economics are little more aware of the
grand sweep of environmental choices than is any reader of the daily
newspaper. It is not enough that they have put some agreements, final
decisions and working papers on the Internet. By their policies, they have
failed to draw young economists into current concerns, much less encouraged
or inspired them to look for research topics. Not surprisingly, many of these
economistsfall back on their textbooks and their graduate-school course notes
for their teaching , and on papersin academic journals to get started on their
research, with the results that | have suggested in the sections above.

Both levels of government can make these improvements. The federa
government, already having a larger establishment of economists, can move
faster and further. The provincial governments have most to gain from even
modest steps towards making nearby economists familiar with their environ-
mental problems, policies, available data and studies.
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