
 The price of sprawl in Ontario, Canada

 Ray Rivers

 The author is an environmental economist who provides consulting ser-
 vices to a wide range of clients from private industry, environmental in-
 terest groups and the federal and provincial governments. He has
 worked with the federal departments of Environment, Agriculture and
 Fisheries and Oceans and the Ontario Ministry of the Environment; lec-
 tured at Concordia, the University of Ottawa and Wilfred Laurier
 University in Public Administration and Sustainable Development; and
 written widely on a range of environmental topics. Ray Rivers was the
 Canadian co-author of the Land Use sections in the 1996/1998 State of

 the Lake Ecosystem Conferences. The text that follows is an edited and
 revised version of a paper presented at the international symposion on
 " The Natural City, " Toronto, 23-25 June, 2004, sponsored by the Uni-
 versity of Toronto's Division of the Environment, Institute for Environ-
 mental Studies, and the World Society for Ekistics.

 Introduction
 Urban sprawl is a type of development characterized by rela-
 tively low population density and relatively high land utilization.
 Sprawl is less associated with, but equally responsible for,
 broader environmental degradation as well as societal disloca-
 tion. Dwellers in sprawling communities typically face long com-
 mute times on the way to work and back, affecting both individ-
 ual leisure and family quality-time opportunities. The private au-
 tomobile is the primary mode of commuting in sprawled com-
 munities since low population densities make the relative cost
 of public transit very high on a per capita basis. Municipal tran-
 sit authorities respond to high transit per capita costs, low rider-
 ship, and the corresponding low fare box revenues by limiting
 transit service by time of day and geographic area and thus fur-
 ther making the automobile an even more preferred means of
 transportation for individuals in these communities. Further, re-
 cent studies indicate that the sprawl form promotes an unhealthy
 lifestyle as a result of inadequate exercise for residential
 dwellers. People who live in suburban sprawling communities
 tend to walk much less and less often than those in higher den-
 sity urban centers.

 The list of issues related to urban sprawl is extensive.

 • For example (fig. 1 ), Ontario Ministry of the Environment doc-
 umentation indicates that transportation accounts for the ma-
 jority of smog related pollutants in Ontario cities, such as nitro-
 gen oxide. Private automobiles and trucks are the most signif-
 icant contributors of these pollutants.

 • In addition, city budgets are constantly challenged by the need
 to provide, maintain and rebuild community roads at the expense
 of other services. The result is an increasing cost of living in

 Fig. 1 : Ontario in Canada.

 these sprawling communities. For example, insurance compa-
 nies pass on to consumers the ever increasing costs of auto in-
 surance that is characteristic of areas of high traffic congestion
 and the consequent high accident rates from sprawling towns
 and cities.

 • Finally, and not least of all, urban sprawl is a huge consumer
 of land, depriving that land from other non-urban uses, such as
 farming or natural habitat. A recent study by Statistics Canada
 highlights the degree to which prime agricultural land has been
 converted into houses, institutional buildings, factories and
 roads. The Rural and Small Town Canada Analysis Bulletin
 (vol. 6, no.1 , Jan. 2005) highlights how, by 2001 , about half of
 Canada's urbanized land was located on dependable agricul-
 tural land (all land in Classes 1 , 2 and 3)1 and that over the 1 951
 to 2001 period, the supply of agricultural land declined by 4 per-
 cent while the demand for cultivated land increased by 20 per-
 cent.2 Towns and cities occupied over 1 1 percent of Ontario's
 Class 1 agricultural land by 2001 .

 More than 56 percent of Class 1 agricultural land in Canada
 is concentrated in Ontario. Of that, the proportion which is now
 covered by urbanization has virtually doubled from 1 971 to 2001
 (to 1 1 percent). This indicates that Ontario's urban planning sys-
 tems, which involve a complex set of safeguards with provincial
 oversight and local/regional official plans and formal planning
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 processes, have failed to protect agricultural land against urban
 sprawl.

 In the course of their 1996 to 2000 State of the Lakes Eco-

 system Conferences (SOLEC), the Canadian and US govern-
 ments noted that land use is the biggest environmental problem
 facing the Great Lakes Ecosystem and that the urban sprawl
 land form is the primary component of this problem. The rates
 of sprawl in Ontario and US Great Lakes basin states were vir-
 tually indistinguishable. An interesting side observation of the
 SOLEC research was that urban sprawl occurred even in com-
 munities where the rate of population growth was very low or
 even negative (de-population). For example, Cuyahoga County
 in Ohio, USA, had declining population rates in the study peri-
 od but still encountered urban sprawl at rates not dissimilar from
 that in Ontario. Clearly, population growth is not the sole or even
 the major driver of urban sprawl.

 If population is not the key driver behind urban sprawl, then
 some other factor, such as economics, must be the driving fac-
 tor. Since inner city land is typically more expensive to purchase
 and build on than open farm fields, one can conclude that eco-
 nomics plays a key role in this sprawl phenomenon. Quite sim-
 ply, developers can make greater profits from building on these
 lower cost greenfields, than they can by re-development on high-
 er priced land within existing cities. Of course, there are costs
 associated with the provision of new services and infrastructure
 for green field development, but these are often subsidized to a
 greater or lesser extent. It is the thesis of this paper that the eco-
 nomics associated with greater profitability of greenfield devel-
 opments is a primary driver for continued urban sprawl.

 Consequently, this paper examines economic solutions to
 what is essentially an economic problem - an imbalance in the
 market place for development land for new housing and indus-
 try. It is not that an economic solution might necessarily provide
 the entire answer to the problems identified above, or even the
 best answer to the ongoing problem of unabated sprawling ur-
 ban development. However, economic incentives/disincentives
 for development that make communities more efficient would
 be a practical companion to better urban planning and green-
 belt controls.

 The natural city
 Cities are the work of humans and not a part of nature, as we
 typically refer to that term. However, cities which are more live-
 able, efficient and environmentally supportive deserve to be
 called natural cities - if any do. The development of cities is
 guided by the controls that manage its growth, its overall urban
 form and its balance. By-laws typically serve to limit the activi-
 ties of individuals within the city, while zoning restricts and guides
 where people may work, shop, sleep, drive and park and how
 the places in which they do these things must look and feel.
 Finally, subsidies, such as the funding of new development in-
 frastructure and taxes and fees, both influence the final urban
 form.

 The history of urban planning in Ontario is blighted by the fact
 that the very instruments intended to ensure rational devel-
 opment have hastened urban demise in the form of sprawl.
 Whether it be greenbelt (Parkway Belt) multi-level municipal of-
 ficial plans, the Provincial policy statement or policies of the
 Ontario Municipal Board, these planning instruments have failed
 to provide sustainable and liveable communities in spite of the
 prominence, expense and effort that have been placed on this
 very goal. In fact, the creation of city boundaries and official
 plans, which were intended to diminish inefficient urban sprawl,
 may have served to promote it.

 As noted above, it is the thesis of this paper that imperfect land
 markets are a major distortion that have led to and continue to
 encourage urban sprawl. Some of this distortion is related to

 the differences in prices and preferences between long and short
 term markets for land. The ultimate responsibility lies with mu-
 nicipalities and the Province of Ontario which lack the will or abil-
 ity to constrain the expansion of urban boundaries and thus hold
 the line on urban sprawl. This becomes a political issue in the
 end as municipal councils lack the tools by which they can sim-
 ply say no to new sprawl.

 Given the reality of politics, there is a need for new econom-
 ic instruments in the municipal tool kit. The research coming out
 of the SOLEC process indicated that, despite Ontario's rigorous
 planning process, there was little difference in the degree to
 which urban sprawl has dominated development on both sides
 of the border. Thus, economic instruments could play a vital role
 for US as well as Canadian urban communities.

 A natural city should be for humans what a natural forest is for
 wildlife. If the characteristics of successful ecological commu-
 nities include diversity, complexity, efficiency and redundancy,
 then these should be present in the natural city. However, these
 characteristics are rarely present in typical urban sprawl com-
 munities. The thesis of this paper is that if economics is to blame
 for sprawl, then economic instruments could help to fix the prob-
 lem.

 Economic instruments
 The term "economic instruments," as used in public policy, in-
 cludes a wide range of tools that are available to governments
 for implementation to motivate human behavior and to pay the
 bills. Some instruments, such as property taxes, are not typi-
 cally discretionary in application but are applied broadly to raise
 money to pay government bills. Other economic instruments,
 however, may be intended to promote changes to societal be-
 havior. All of these economic tools can be assumed to result in
 some kind of effect in human behavior, whether intended or not.
 However, the incidence of any economic instrument and the rel-
 ative elasticity of demand and supply for the services being taxed
 are important factors in determining the overall effect of any in-
 strument.

 Much as taxes and charges lead to changes in behavior, sub-
 sidies provide incentives for sustainable or unsustainable de-
 velopment. Subsidies may be direct or indirect and implicit. In
 some cases, they may not necessarily be seen as subsidies.
 For example, funding municipal infrastructure for a new devel-
 opment out of municipal general revenue is an implicit subsidy
 to the development, yet does not typically appear as a cash
 transfer to the developer as it likely would be spent directly by
 the Council on the project. This funding makes the development
 less expensive for the developer and encourages the project to
 proceed, since the result should improve demand and prof-
 itability for the developer.

 The following two economic instruments are proposed for con-
 sideration to disincent urban sprawl type developments:

 • a new tax to rebalance the huge economic advantage that ex-
 ists for developers holding relatively inexpensive farm or nat-
 ural lands, once that land is approved for development; and,

 • a second instrument which would involve a sophisticated reg-
 ulated land trading scheme, by which greenfield developments
 would proceed with their project, contingent on more efficient
 inner city development being undertaken.

 The objective of these instruments is to increase the degree of
 density of Ontario's urban communities with the expectation that
 this will lead to economies of scale in the use of municipal re-
 sources and improved overall efficiency.

 The sprawl tax
 There is a significant price difference between downtown land
 and farm or natural greenfield land. In part, this is attributable
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 to the value that has been added to inner city land which has
 been fitted with sewers, roads and other infrastructure. How-
 ever, the opportunity costs associated with agricultural and nat-
 ural lands, as compared to residential/industrially developed
 lands, is the most significant part of the equation.

 The economic return per hectare of agricultural land is con-
 siderably lower than what one would expect from developed
 lands. In most cases, there are no markets where transaction
 values can be established for the services provided by natural
 lands and, where there are usage charges, these values are typ-
 ically poor proxies for what one is willing to pay (contingent val-
 ue) for use of the natural resource. Speculators and develop-
 ers purchase farms in the outskirts of urban boundaries and wait
 until the opportunity avails itself to convert this land into the ur-
 ban form.

 Urban sprawl is profitable, largely because the cost of land is
 so much less for new suburban development than it is for down-
 town in-fill or redevelopment projects. The Ontario Real Estate
 Association publishes real estate listings for land throughout
 Ontario. Industrial land prices ranged from CAD1 0,000 (approx.
 US$8,500) to CAD50,000 (approx. US$45,000) per hectare in
 smaller communities and ten times that amount in larger com-
 munities. This illustrates the potential profitability of building in
 rural and suburban locations as opposed to downtown locations.

 However, it is the comparisons between the per hectare val-
 ues of development land in cities like Toronto and agricultural
 land in rural, nearby communities like Milton that illustrate the
 magnitude of the profitability of urban sprawl. For example, an
 unserviced parcel of land that had been designated rural
 residential with future development potential was listed at
 CAD75,000 (approx. US$60,000) for 24.6 acres (approx. 12
 hectares) while inner city development land was listed for
 CAD2.9 million (approx. US$ 2.4 million) for approximately half
 an acre (approx. quarter of a hectare).

 The goal of the Sprawl Tax is to influence and re-balance the
 market for development land such that agricultural land being
 used for development bears a value closer to that of inner city
 lands. Raising the price of agricultural (or natural) lands to ur-
 ban development price levels is justified, since these lands will
 no longer be used for farming or their original natural uses. This
 sprawl tax will provide a strong incentive for inner city and pos-
 sibly, brownfield development.

 The Sprawl Tax would need to be set so as to equalize the
 land cost differential between prices for agricultural land and the
 value of residential/urban use in inner city urban development.
 The fee would be collected from prospective greenfield devel-
 opers, as a condition of development, based on the difference
 between average inner city prices and the likely greenfield price.
 Revenue collected could be earmarked and dedicated for spe-
 cific uses such as to:

 • redevelop brownfields;
 • upgrade inner urban areas;
 • contribute to urban infrastructure renewal; and,
 • retrofit/green the city.

 An example might be useful at this point. A developer applies
 for a new sprawl development on 1 00 hectares greenfield agri-
 cultural which is valued at US$10,000 per hectare (for its next
 best farm use, or based upon the recent purchase price). The
 equivalent land requirement for an inner city development would
 be US$1 million per hectare (ha). Allowance could be made for
 servicing the greenfield property and other infrastructure re-
 quirements which would bring the greenfield land costs closer
 to US$100,000 per ha. Building an equivalent number of resi-
 dences in the inner city might require less land as a more com-
 pact urban form would be more appropriate for an inner city de-
 velopment, perhaps as little as 50 percent less in this hypothet-
 ical example.

 The development land values are then: 100 ha @ $100,000
 = $10 million for the greenfield urban sprawl development.
 Alternatively the equivalent number of residences could be de-
 veloped in the inner city with 50 ha @ $1 million = $50 million.
 In this case, the difference in net land costs ($40 million) would
 be subject to the sprawl tax, which might be set at anywhere
 from 50 to 1 00 percent of the difference. Thus, in excess of $20
 million would be available from that sprawl development for oth-
 er purposes as suggested above, should the developer decide
 to proceed with the development.

 If the development were based on 500 residential units and
 the land costs were fully passed on to the final purchasers, each
 house would cost $40,000 more than was the initial planned sale
 price in this example. The result would be to influence the de-
 mand for new sprawl development, since these residences are
 $40,000 more. This provides an additional incentive for inner
 city development and away from urban sprawl. As noted above,
 the sprawl tax revenues could be provided to cities to assist with
 low cost, inner city high density housing, urban transit system
 support, brownfield re-development and urban renewal or oth-
 er worthy causes.

 Sprawl offset trading
 Rather than applying a tax or subsidy, there are a number of reg-
 ulatory instruments, including the model provided by the highly
 successful British Columbia Agricultural Land Reserve, which
 has been of assistance in curtailing urban sprawl in that
 Province.3 Alternatively, another option is the economic regu-
 latory instrument inherent in offset trading.

 Offset trading, typically applied to manage air emissions, is a
 process whereby regulated organizations which reduce their
 emissions beyond required limits may convert their surplus emis-
 sion reductions into emissions credits or offsets. These offsets

 may be sold to other regulated organizations which are unable
 or unwilling to meet their emissions limits. Providing each reg-
 ulated organization's emissions limits are met by undertaking
 emission reduction actions or by purchasing and retiring emis-
 sions offsets, the regulation will achieve its intended purpose.
 Since those organizations with high emission costs may pur-
 chase from those who can exceed their reductions at a lower

 cost, offset trading ensures that emissions limits are met in the
 most economically efficient way.

 The following example applies the principles of offset trading
 to reducing urban sprawl (low density suburban development),
 given that reducing urban sprawl is an objective. This concept
 assumes that higher density residency developments (housing
 units per hectare) occur in the inner city and the outskirts are
 characterized by relatively lower density development. In order
 for this concept to work, a regulation would be required to re-
 strict all new development to achieve a desirable level of high
 residential density (houses per ha). All new development would
 need to meet that density target or be required to purchase
 sprawl offsets sufficient to meet the density limits.

 For example, let us assume that the density target was set
 at 100 residential units per hectare. A greenfield developer
 coming in with a plan for 5 units per ha would have to obtain
 another 95 units per ha to offset the low density impact of the
 development. This might motivate the developer to redesign
 the original development plan or to cancel it. Alternatively, the
 greenfield developer could purchase the necessary offsets from
 someone else who has developed with densities greater than
 100.

 Sprawl offsets would be valued in a market among buyers and
 sellers with a price contingent on available supplies of offsets
 and the demand for these. However, if an offset were valued at
 US$1 0,000, this regulatory program would increase the price of
 the development in the original design by another $950,000 per
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 ha. The developer in this example might want to reconsider the
 sprawl proposal, might increase density or might seek alternate
 development opportunities.

 High density urban sprawl occurs when greenfield develop-
 ments in outskirt locations are desiged to accommodate high
 residential rates of occupancy. In many ways, it could be ar-
 gued that high density sprawl is worse than low density sprawl
 since the transportation and other issues associated with sprawl
 are magnified as the population is increased. Unless measures
 are taken to ensure adequate transportation and other ameni-
 ties, it might be preferable to restrict this kind of high density
 sprawl entirely, particularly if a sprawl offset trading program is
 being considered.

 A sprawl offset trading scheme, although complicated, is at-
 tractive and indeed could be very effective at re-balancing the
 distortions between the use of agricultural and agriculturally
 priced land with that of the inner city. To that end, this mecha-
 nism makes clear the signal for higher density (more efficient)
 developments and more efficient development as opposed to
 the continued exploitation of farm and natural lands. The key to
 making this tool successful lies in setting an appropriate densi-
 ty target and in ensuring that it serves the goal of increasing both
 inner and total city densities to make the delivery of mass tran-
 sit and other urban amenities more cost effective.

 Unlike a tax, a regulated offset program might be less sus-
 ceptible to manipulation or political influence, since it would func-
 tion automatically once the density rate had been set. Unlike
 taxes or subsidies, this tool would be independent of municipal
 budgetary decisions and all developers would have both clear
 signals and know the full costs facing them, should they decide
 to invest in greenfield developments.

 Conclusion
 Existing urban planning systems, such as that which is in prac-
 tice in Ontario, were developed, in large part, to protect against
 continued "urban sprawl" and its impacts. History has shown
 that these planning systems by themselves have failed to stop
 urban sprawl and have, in fact, proved no better in this regard
 than practices in jurisdictions without such complex programs.
 The problems of urban sprawl are well known and include high-
 er costs for residents, environmental degradation and social dis-
 location.

 There is a need to find and implement new mechanisms to
 complement urban planning and to harvest the potential of market-
 based economic incentives for more sustainable and natural ur-

 ban development. The fundamental causes for urban sprawl
 are economic, related to the imbalance in the marketplace for
 land valued for farming (or natural uses) and for urban devel-
 opment. Thus, in the absence of strict regulatory land-use con-
 trols which limit the use of farm land for urban purposes, eco-
 nomic instruments can play a vital role in market correction.

 Two models, one that adds a positive tax to land converted
 from farm use to urban sprawl and one that promotes inner city
 development by requiring the purchase of sprawl offsets, have
 been proposed in this paper. Although there may be other eco-
 nomic instruments which might also assist in re-balancing the
 market place for development land, these two merit further con-
 sideration.

 Notes
 1 . There are seven classes used to rate land capability. Class 1 lands

 have the highest and Class 7 lands the lowest capability to support
 land use activities of each sector (see also Note 3).

 2. 'The (British Columbia) Agricultural Land Reserve (ALR) is a provin-
 cial zone in which agriculture is recognized as the priority use.
 Farming is encouraged and non-agricultural uses are controlled. The
 ALR covers approximately 4.7 million hectares. It includes private and
 public lands that may be farmed, forested or vacant land. Some ALR
 blocks cover thousands of hectares while others are small pockets of
 only a few hectares. In total, the ALR comprises those lands within
 BC that have the potential for agricultural production. The Agricultural
 Land Reserve takes precedence over, but does not replace other leg-
 islation and bylaws that may apply to the land. Local and regional gov-
 ernments, as well as other provincial agencies, are expected to plan
 in accordance with the provincial policy of preserving agricultural land.
 The Agricultural Land Commission Act sets the legislative framework
 for the establishment and administration of the agricultural land preser-
 vation program." ( Source : http://www.alc.gov.bc.ca/alr/alr_main.htm).

 3. The Canada Land Inventory comprises four sectors - agriculture,
 forestry, recreation, and wildlife. For each of these sectors there are
 seven classes used to rate land capability. Class 1 lands have the
 highest and Class 7 lands the lowest capability to support land use
 activities of each sector. 'The Government of Canada developed the
 Canada Land Inventory (CLI) under the auspices of the Department
 of Regional and Economic Expansion (1963-1971) and the De-
 partment of the Environment (renamed Environment Canada), (1 971 -
 1 994). The program was officially discontinued in 1 994. The process
 to transfer the data and intellectual property to the National Archives
 of Canada started in 1 995. Since 1 995 several Canadian federal de-

 partments have been instrumental in extracting the data from the old
 tapes to modern formats and media, including: National Archives of
 Canada, Agriculture and Agri-Food Canada, Statistics Canada, and
 Natural Resources Canada." ( Source : http://geogratis.cgdi.gc.ca
 /CLI/right.html).
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