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A. Introduction

The Great Lakes Basin has been one of the principal areas of industrial
development on the North American continent. For most of this century, the
Basin was at the forefront of economic regions of the world in terms of the
standard of living and quality of life provided to its population. Only in the
latter part of the century have the costs of this advanced standing become
apparent, firstly in terms of environmental degradation, and more recently in
terms of vulnerability to post-industrial structural economic changes.

Environmental problems were first treated as separate from each other (water
quality, air quality, loss of wildlife) and from the operation of the economy.
More recently, the interdependence of economic conditions and environmental
conditions has begun to be acknowledged. This has been encouraged by the
remarkable success of waterfront restoration and redevelopment initiatives in
the Great Lakes Basin and elsewhere (Center for the Great Lakes 1991).

- Recognizing these potential benefits, efforts toward the transformation of

waterfronts and watersheds are becoming increasingly broadly conceived. The
Royal Commission on the Future of the Toronto Waterfront (Crombie
Commission), for example, has developed a comprehensive planning
framework for Toronto waterfront lands and associated watersheds,
recognizing the importance of water quality, shoreline regeneration and
creation of greenways (Royal Commission on the Future of the Toronto
Waterfront 1990, 1992). This vision of restored waterfronts and watersheds
includes expanded cultural and recreational uses, residential intensification
made possible by enhanced amenities, and space for new economic activities in
knowledge-based light industries and technical services (especially “green
industries”), as well as business and personal services (e.g. financial, retail and
hospitality services).

Theoretical and practical approaéhes have not kept pace with the emerging
understanding and requirements for integrating economic and environmental
perspectives. As a result, these changes are still often treated as “nice ideas”,
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but not yet as strategic imperatives that will determine our economic prospects 5
through and beyond the current period of rapid structural economic change. w1

-
This report provides a theoretical and practical approach consistent with the L

new understanding and requirements, based on a broad view of the economic
development potential and other benefits from restoration, enhancement and
protection of watersheds in the Great Lakes Basin. Hamilton Harbour and the
lower Don Valley in Toronto are taken as case studies, although the approach
is sufficiently general to apply to both urban arid rural watersheds.

Throughout, watershed restoration and enhancement are seen as
complementary to other processes that provide the conditions for new forms of
economic development. Watershed restoration and enhancement are catalysts
that can be introduced to redirect and revitalise economic development.

B. Scope of the report

In order to set the proposed approach and framework in context, the first part
of this report provides a historical perspective (Chapter 2), a theoretical view
of structural economic change (Chapter 3), and a critique of the conventional
economic view of the relationship between the environment and the economy
(Chapter 4).

This leads (in Chapter 5) to the offering of a broader economic framework for
the evaluation of watershed restoration and enhancement. This framework is
refined and demonstrated in Chapter 6 by application to the Hamilton
Harbour watershed and the lower Don River watershed.

Although the case studies provide an initial demonstration of the application
of the framework, the full implementation of the framework must take place
within a broader planning process. Some of the extensions of the framework
that are called for in such a process are discussed in Chapter 7. The final
chapter (Chapter 8) briefly reviews how the framework is consistent with the
sustainability -and structural change factors presented in the earlier chapters.
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C. Historical perspective

Current initiatives toward watershed restoration are taking place in the context
of a period of structural economic change in the Great Lakes Basin. There has
been a succession of such changes in the history of economic development in
the region. Each of these structural economic changes has been characterized
by changes in the major economic impacts on the environment, and also often
by changes in the economic benefits derived from, and attributed to, the
environment.

The aboriginal relationship to the environment was one of identification with
the land and the spirits that inhabit all living and non-living things. For early
European venturers, the land was an obstacle on the way to the riches of the
Orient. Settlers saw the land as a threatening wilderness to be tamed and
brought under their dominion.

The early European forays also opened up the Great Lakes Basin and the
interior of the continent to large scale resource exploitation. The continent was
viewed as a vast storehouse of resources that could be plundered without
regard to environmental damage or resource depletion.

The early European settlers farmed mainly for their own subsistence. As
population grew, towns became established to supply services to rural areas.
These towns also began to serve as centres of commerce, so that agricultural
production became more oriented to trade and export. This commerce
provided means and incentives for increasing wealth by increasing agricultural
productivity. Manufacturing gradually became established in the towns to
supply implements to increase agricultural productivity and provide other
commodities demanded by an increasingly affluent population. Expansion of
agricultural brought about the rapid deforestation of the Great Lakes lowlands.
Agricultura] intensification added to environmental impacts on land (e.g.

drainage of wetlands) and wildlife.

With increases in agricultural productivity, an increasing proportion of the
growing population had to gain a livelihood in manufacturing and commerce.
A steady stream of new technologies found ready applications, while
manufacturing productivity itself increased rapidly. The process of economic
growth was not continuous, but punctuated by recessions. Economic
restructuring, with the increasing prominence of manufacturing over
agriculture and resource extraction, brought economic dislocations as well as
opportunities for rapid advances. Meanwhile, the impacts of manufacturing
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and urbanization were creating a new environmental legacy of degraded lands
and polluted air and water.

After the interruptions of the Depression and the Second World War, a period
of sustained economic growth ensued, based substantially on the availability of
oil at low price for energy and petrochemicals. The shocks of the rapid oil
price increases in 1973 and 1980 destabilized this pattern of growth, and
reinforced a trend away from growth based on intensity of energy and
material use to greater “knowledge-intensity” of growth. This trend is apparent
both in the increasing economic importance of knowledge-intensive sectors,
and increasing knowledge intensity in established economic sectors.

We thus find ourselves in a new era of structural economic change, with
associated dislocations and recessions. As part of these changes, the
environment is becoming regarded less as a provider of resources and a sink
for wastes, and increasingly as a source of life-support functions and
amenities. Environmental quality and amenities are becoming increasingly
important to quality of life generally, and to business relocation and retention
(including share of the rapid global expansion of the tourism and hospitality
sectors). -

Some of the basic elements of economic strength in the new conditions are
clear: :

* developing and retaining knowledge-based economic activities;
* increasing energy and resource efficiency;
* increasing infrastructure efficiency;
* reducing health-care and social service costs by providing environmental
. and social conditions that are conducive to physical and mental health; and
® capturing more of the growing world tourism trade.

The common theme of all of these elements is enhanced environmental quality,
as an outcome or as a supporting factor. The framework presented here
considers the synergies among these elements in the context of economic
activities within watersheds.
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D. Economic development and forms of capital

In agrarian economies, there were two main inputs or “factors” of production
— land and labour. With industrialization, manufactured capital (factories,
equipment and machinery) became the dominant factor of production,
directing economic organization and change.

A general feature of capital is that it depreciates in value over time, as
equipment wears out, breaks down, or becomes obsolete. Therefore, part of the
profit from the use of capital must be reinvested in order to maintain the
capital base and future profits. The economist Sir John Hicks (1946) pointed
out that it is only the remaining (“Hicksian”) income, left after reinvestment to
maintain capital, that can be sustainably consumed.

In the emerging post-industrial economy, there are several factors of
production that are subject to depreciation and that must continuously receive
investment to maintain productivity. Hence, these factors of production can
properly be called forms of capital. The forms of capital include:

 manufactured capital (business premises, equipment and machinery)
* social and organizational capital (institutions and relationships);

* human capital (applicable knowledge and skills); and

* ecological capital (life support systems and amenities).

The emerging economy increasingly relies on complementarities among all four
forms of capital.

“Sustainable development” perspectives view these complementarities in terms
of economic theory, with particular attention to ecological capital. They
contend that conventional patterns of development have been steadily
depleting the ecological capital base. At least in terms of ecological capital,
humans are consuming more than the “income” (Daly and Cobb 1989). This
calls for a transition to sustainable development which “seeks to meet the .
needs and aspirations of the present without compromising the ability to meet

;l;ose of the future” (World Commission on Environment and Development
87).
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Among the forms of capital, care is especially required to maintain ecological
capital because of (Pearce and Turner 1991):

* the non-substitutability of other forms of capital for ecological capital;

* the need for prudent scepticism about the potential of technological progress
to make up for resource depletion;

* the irreversibility of some types of depletion or impairment of ecological
capital; :
* the risks of breaching ecological thresholds;

* the need for maintenance or enhancement of ecological capital to provide
resilience against shocks;

* the contribution of ecological capital to equity, both intergenerational
(between generations) and intragenerational (within generations).

New development strategies require finding complementarities (synergies)
among sectors and among the activities that can be supported on the basis of
new and existing capital. There are strong indications that the emerging
complexes include the environmental technology sector as a knowledge-
intensive sector, and environmental services (including engineering, consulting
and tourism/recreation services) as a major service sector. Watershed
restoration provides an opportunity to attract and sustain these very growth
sectors.

E. Beyond the externalities model

The economic perspective on the environment presented here differs
fundamentally in scope and implications from the conventional view. The
conventional view takes a microeconomic perspective on the relationship
between the environment and the economy. In this view, environmental costs
are seen as negative externalities, which are uncompensated, incidental costs
imposed on third parties in the fulfilment of economic transactions. Here, the
environment is marginalized, limited to a medium through which economic
actors inflict incidental costs on others. '

Just as with environmental costs under the microeconomic externalities model,
environmental benefits are measured as small changes, with an assumption of
ceteris paribus (other things remain equal). This implicitly ties evaluation to the
status quo.
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The microeconomic approach, which might be relevant in addressing marginal
changes, is clearly inappropriate in addressing large-scale and open-ended

- transformations, such as watershed restoration, in the context of structural
economic change. A more complete approach must consider the economy as a
structurally evolving system, which, moreover, coevolves with the

™ . environmental system of which it is a part. A significant environmental
initiative can change not merely the state or equilibrium of this system and its
subsystems, but the direction of coevolution. Rational action within such a

L system does not have to be based only prediction of consequences; it can also
be guided by backcasting from a preferred vision, as long as this vision is an
internally consistent and feasible future.

7 F. Conceptual framework for watershed restoration

= Watershed restoration is an economic activity that is necessarily part of the
overall economic development path of an area. The economic potential of
watershed restoration is realized to the extent that it is related to other

7 ! economic activities, generating synergies for overall economic benefits.

i The overall conceptual framework offered here consists of:

e the suggested elements of watershed restoration that indicate general
directions of potential development; and

) e a benefits accounting framework for assessing development options in
terms of five categories or levels of benefits.

The way in which the elements of watershed restoration are put together in
i any particular case depends on the local conditions and potential, and the

- vision of the community that is undertaking restoration. The conceptual frame-
work is a tool to help in developing that vision; it is not a substitute for it.

'. Figure 1 depicts how initial restoration investments and follow-on investments
b lead to benefits (as indicated by the heavy arrows). The dashed feedback lines
(above and connecting the boxes) are intended to show that planning of initial
l restoration investments and follow-on investments is an iterative process in
- which actions can be modified according to the effects that are predicted or
realized from these actions.

L [0l
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Figure 1 Conceptual framework for planning and assessment of watershed
restoration

To realize the full economic development benefits, watershed restoration
should be integrated into the overall development planning and activities of an
area. In the Great Lakes Basin, watershed restoration is generally associated
with five complementary economic development activities:

o Initial restoration investments, such as Remedial Actions Plans (RAPs),
are being undertaken to restore water quality and wildlife habitat, in order
to enhance water-based environmental benefits;

* Watershed enhancement is providing open parks and greenways for
recreation, and as travel corridors for humans and wildlife;
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* Waterfront development is occurring to make better use of waterfronts for
amenity, cultural, commercial and residential uses, where they are no
longer needed for industrial uses;

* Business relocation and retention are being pursued to enhance the
economic base, especially in the new knowledge/service-based fields in
urban areas, and the amenity/service-based fields in rural areas;

* Residential intensification is being encouraged to provide conveniently
located residences, and reduce public service and commuting costs.

Each of these activities will apply in different degrees to each particular
watershed. For each watershed, it is necessary to ask what potential these
activities have individually and in concert.

Also as depicted in Figure 1, we can distinguish five categories or levels of
benefits of watershed restoration,

1. Sustainability benefits

One of the widely acknowledged conditions of sustainable development within
an area is that there should be no further net depletion or impairment of
ecological capital as a consequence of economic development. In practice, the
ecological capital constraint implies “shadow prices” (imputed prices)
associated with these constraints. Conversely, these shadow prices can be taken
as minimum indications of the benefits of improvements over meeting these
constraints. We refer to these benefits as sustainability benefits.

Sustainability benefits are specified here in terms of environmental functions
(de Groot 1986), which are basic life support functions, services and amenities
provided by the environment. These functions constitute basic natural or
ecological capital. In the present case, we focus on the functions provided by
watershed ecosystems. We can distinguish four categories of environmental
functions (de Groot 1986):

Regulation functions are those functions of natural ecosystems that regulate
and maintain essential ecological processes and life support systems (e.g.
watershed Protection and water catchment, assimilation of conventional
pollutants, biodiversity and habitat provision).
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Carrier functions relate to the capacity of natural ecosystems to provide space
and a suitable substrate or medium for human activities (e.g. habitation,
cultivation, recreation, and nature conservation).

Production functions are the ecological functions that provide resources that
are consumed by humans, such as oxygen, water, food and energy (e.g. air and
water quality, and sustainable yields of harvestable fish, wildlife and plants).

Information functions are the environmental functions contributing to
cognitive development, cultural expression, spiritual inspiration and re-creation
(e.g. improved attitudes/perceptions, educational /scientific nature-based
activities, and cultural activities based on natural/historical heritage).

2. Avoided costs

Investments in watershed restoration allow savings of costs that would
otherwise be incurred. These savings can occur in the following main areas:

o the costs of illness and of health care, to individuals, businesses and the
public sector can be reduced because of reduced pollution, better health
and fitness (as a consequence of enhanced recreational amenities), and
reduced social and psychological stress (as a consequence of a more
buoyant economy with less involuntary unemployment);

e the (unit) costs of water services and sewage treatment can be reduced by
water conservation, and upgrading of sewage facilities;

o residential intensification can allow more efficient use of new and existing
infrastructure, yielding savings in the provision of services such as
community and recreation centres, fire, police, postal service, schools, etc.

o where residential intensification occurs close to work sites or public transit
routes, it can also help to reduce private and social costs of commuting.

i—
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3. Use benefits

Use benefits from watershed restoration arise from the enhanced uses that are
made possible by the restoration and follow-on investments. These benefits are
associated with:

¢ enhanced wildlife (consumptive and non-consumptive uses);
¢ enhanced fisheries (commercial and non-commercial benefits);
e other enhanced recreational amenities;

¢ less pollution and improved health; and

¢ aesthetic improvements.

Recreational benefits can be estimated by considering the potential
participation rates in each activity within the local population, the potential
numbers of activity days in each activity, and the mean value of (willingness
to pay for) an activity day. The net benefits of amenities at a given location can
also be revealed insofar as they are capitalized in real estate values.

4. Direct economic development benefits

The term “economic development benefits” is used here to indicate economic

activity or transactions, usually called economic impacts. Whether or not these
impacts are seen as benefits generally depends on the circumstances in which
they occur. For example, increased employment may be viewed as a benefit if
there are sufficient numbers of unemployed workers available. In the dynamic
context of structural economic change, economic impacts may be seen as
“economic development benefits” if they promote structural changes that
enhance future economic prospects.

Direct economic development benefits (impacts) arise from follow-on
expenditures, including increased capital investments by both private investors
and government, as well as increased annual expenditures by new private
industries. These benefits (impacts) are assumed to occur after the initial
restoration period. Both private investment and private annual expenditure are
assumed to be incremental expenditure which is not offset by reductions in
other expenditure. As a result these expenditures generate new tax revenues
(there is an increase in the tax base) which can be used to finance additional
public expenditures. Thus, other government expenditures are assumed to be
reduced only to the extent that these additional tax revenues are insufficient to
fully finance the increased public expenditure.

HICKTING
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5. Indirect and induced economic development benefits

Indirect economic development benefits (impacts) are the new expenditures of
firms that supply the requirements that arise as a consequence of direct
economic development benefits (impacts). Induced economic development
benefits (impacts) are the new expenditures from the increased income that is
generated by direct and indirect economic development benefits (impacts).
Total economic development benefits (impacts) are the sum of direct, indirect
and induced economic development benefits (impacts).

Indirect and induced impacts were assessed by means of an input-output
model, based on Statistics Canada economic data. The model allows the
determination of the overall economic development benefits (impacts),
including the effects on output and employment by sector and on tax receipts
by each level of government.

Overall, the benefits accounting framework allows the assessment of a wide
range of policy options and scenarios in terms of the full range of benefits. In
practice, there are substantial gaps in the current state of knowledge so that
reliable quantification of some benefits is not yet possible. The main effort
here has been devoted to setting out and demonstrating the overall framework -
for benefits assessment. :

G. Case studies

Hamilton Harbour and the Lower Don River Valley were selected as case
studies to demonstrate in a preliminary way the application of the conceptual
framework provided here.

The quantitative totals of sustainability benefits, avoided costs and use benefits
that are attributed to watershed restoration in the two case studies are
considered conservative. Sustainability benefits are not quantified at all, and
many avoided costs (notably avoided health costs) are not quantified, because
of a lack of data. Furthermore, the analysis focused on local benefits, leaving
out downstream, lakewide and Basinwide benefits of the restoration of each
watershed.

— | ] — L
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. The extent of development benefits (impacts) depends on the structure of the

economic system within which the follow-on investments occur. For the
purpose of this study the economic development benefits (impacts) are
assumed to be incremental to the current economic structure. Changes to the
structure are those occurring directly as a result of the initial restoration and
follow-on investments. The external factors affecting the structure of the
economic system in both watersheds are taken as given.

The results for economic development benefits (impacts) are based on the
assumption that the indicated private investment is all new investment. If
some of this investment arises merely as a transfer of investment that would
otherwise have taken place elsewhere in the jurisdiction, then the total
economic development benefits (impacts) in the jurisdiction would be
correspondingly less.

Our contention, underlying the assumption of all new investment, is that
restored watersheds and waterfronts offer especially attractive locations for the
establishment of new businesses, particularly in the advanced knowledge-
based, commercial and tourism/recreation sectors. This is amply indicated by
experience gained elsewhere. Watershed and waterfront restoration is a
necessary (but not sufficient) condition for attracting this new investment. The

- extent of new, private follow-on investment also depends on complementary

undertakings to attract this investment.
1. Hamilton Harbour

The vision developed in this study for Hamilton Harbour is based on the
integration between current and new economic activity with increased
recreational opportunities along the Harbour. New economic and recreational
opportunities are the result of improvements to the Harbour’s natural

‘environment as a result of the implementation of RAP recommendations. The

vision’s objective is the reduction of the barriers that have limited the use of
the harbour for non-industrial purposes and greater passive use of the
Harbour. This requires increased access and mobility along the harbourfront,
including the linking of the various attractions and parts of the Harbour area
through a system of trails between existing and future recreation and park
areas. The vision of future activities around the Harbour is consistent with,
and partly based on, the vision for Hamilton Harbour developed by Hamilton
Harbour Remedial Action Plan stakeholders at a workshop in 1990.

Y
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Provision of sustainability benefits is an objective of the Hamiltorn Harbour RAP
(1992), which includes the restoration of a healthy watershed and the
protection of important heritage and habitat areas.

Avotded costs of about $2 million/a for water treatment are expected as a result
of the restoration. Follow-on investments in Hamilton Harbour focus on
residential intensification in Hamilton centre and business relocation and
retention in the downtown Hamilton core and the waterfront, redeveloping
lands currently used for industrial and residential uses. Together with the
corresponding increases in availability and access to recreational facilities,
savings in municipal expenditures for expanded infrastructure development in
new suburban areas will occur resulting in an $84 million in capital savings
(Savelli 1991).

A significant shift in the level of use benefits along the waterfront will occur
due to increased access and level and quality of recreational opportunities. The
result will be a shift of recreational activities by local residents from outside to

Direct economic development benefits (impacts) are a potential consequence of
residential intensification and business relocation. The scope of these potential
benefits were explored by means of a plausible economic development
scenario, as follows. An estimated 25 000 people will establish new residences
downtown (Savelli 1991). These individuals will be attracted by the increased
access to recreation facilities and services along the waterfront as well as the
employment opportunities in new businesses established as a consequence of
environmental restoration. Benefits, including new employment opportunities
and consumer expenditures will result. The expected new capital expenditures
arising from downtown residential intensification are about $1 billion.
Restoration will also expand the level, and shift the type, of economic activity

Wapl= B
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Overall, the direct economic development benefits (impacts) are an estimated
$2.2 billion in new capital expenditures, and annual expenditures of about $2.3
billion/a. Province-wide, the capital expenditures generate direct, indirect and
induced impacts of $3.4 billion in income, 49 000 person years of employment
and about $1 billion in tax revenues; the annual expenditures generate $3.5
billion/a in income, 58 000 person years of employment, and $973 million/a in
tax revenues. Although the timing of these impacts depends on the pace of
restoration and follow-on investments, clearly the return in tax revenue soon
repays the $674 million in initial restoration expenditures.

2. Lower Don River Valley

The vision for the Lower Don River Valley is based on the Royal Commission
on the Future of the Toronto Waterfront (1992) and various other documents
related to the restoration and development of the Don River Valley and

smaller scale than in Hamilton Harbour.

Sustainability benefits from the vision for the Lower Don River include the
restoration of a healthy watershed and the protection of important heritage
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Avoided costs in the Lower Don River Valley result from preserving greenspace
and avoiding extensive land development. These capital savings are an
estimated $42 million. The local governments will also reduce costs for public
services and pollution control and mitigation. About $12 million/a savings in
water treatment costs are expected from restoration of the Lower Don River
Valley (extrapolating from estimates for Hamilton).

Use benefits arising from the restoration of the Lower Don River must be
considered in the context of the entire waterfront and all watersheds in the
Greater Toronto Area. A significant enhancement in the Lower Don River will
be the re-establishment of an extensive wetland system in the Don River basin
(Royal Commission on the Future of the Toronto Waterfront 1992), with trails
and interpretive centres. These enhancements will contribute to an increase in
passive recreation use of the Lower Don River Valley and adjacent waters.
Total quantified additional local use benefits for the Lower Don River Valley
are conservatively estimated at $55 million/a.

Direct economic development benefits (impacts) arise from these new uses, and
from the development of a renewed industrial base in the Port Industrial
Lands. These benefits were estimated, based on a plausible scenario of
economic development. The new industrial base (including green industries
involved in watershed restoration and protection) will be attracted to the area
by the enhanced environmental amenities, and by the establishment of a new
industrial park. Currently the Bayfront area and Port Industrial Lands are
primarily owned by the City of Toronto and are used for storage, port
activities and some heavy industry. The total capital expenditures for new
business development are an estimated $2 billion. To complement these new
businesses, additional recreational facilities will be built on the Port Industrial
Lands. Some degree of residential intensification in the Lower Don River Area
is also envisioned (about $457 million in new capital expenditures). The
establishment of new housing in the area is in response to the revitalization
and opportunities provided by new businesses and the enhanced amenities.

Overall, the direct economic development benefits (impacts) are an estimated
$2.6 billion in new capital expenditures, and annual expenditures of about $4.4
billion/a. Province-wide, the capital expenditures generate direct, indirect and
induced impacts of $4.1 billion in income, 60 200 person years of employment
and about $1.3 billion in tax revenues; the annual expenditures generate $7.1
billion/a in income, 120 000 person years of employment, and $2.0 billion/a in
tax revenues. Again, the timing of these impacts depends on the pace of
restoration and follow-on investments, but the return in tax revenues soon
repays the $784 million in initial restoration expenditures.
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H. Extensions

This present study has been limited in that the framework has been developed
and applied in a research and demonstration mode rather than in an actual
planning process. Accordingly, the vision for each watershed was based
mainly on documentation that has issued from the current processes
(principally the RAP documents, and the reports of the Task Force to Bring
Back the Don and the Royal Commission on the Future of the Toronto
Waterfront).

The preferred approach would be to use the framework in a participative
planning process, with participants including planning officials, representatives
of a range of disciplines, professions and industries, and interested citizens.
These participants could use the framework to elaborate a broader vision that
includes not only environmental objectives but also economic potentials of an
area. This participative process would serve not only enlargement and
enrichment of the vision, but also widespread sharing and communication of
the vision in a way that can motivate and foster individual and joint action.




