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CHAPTER 9

Regulation of electric power in Canada

Leonard Waverman and Adonis Yatchew
University of Toronto

Introduction

The electricity grid in ‘Canada is composed of generation facilities owned by
11 major companies organized primarily along provincial lines. Tables 9-1 and
9-2 provide data by province for 1993-94 on capacity and generation of ener-
gy by primary energy sburce. ‘ |

The sources of power vary greatly across the provinces. In 1993, hydro
generation represented 62% of electrical energy generated in Canada, hydro
being near 100% in Quebec, Newfoundiand, Manitoba, and British Colum-
bia, 28% in Ontario, and less than 4% in Alberta. Nuclear facilities provid-
ed 17% of Canadian total electricity generated in 1993 but exist in only
three provinces — New Brunswick and Quebec (35% and 3% respectively)
and Ontario (52%). The choice of the nuclear option in Ontario is examined
later. Conventional thermal generation represented 21% of Canadian
sources.

The growth of electricity demhand has over the years been highly correlated
with the growth in gross domestic product, the two tracking each other fairly
closely over the course of business cycles. Canadians are very intensive users
of energy in general and electricity in particular. Climate and geography have
been important contributing factors as has been the historically low price of
electricity. The latter is not only a result of the availability of major hydraulic
resources but also because public utilities, which dominate in Canada, do not
pay corporate income taxes and are able to borrow at favourable rates. The real
average price of electricity, which was 4.25 1991 Canadian ¢/kWh in 1970, in-
creased during the mid-1970s as new facilities came on line, particularly nu-
clear facilities in Ontario. In 1991, the price of electricity was about 5.2 Cana-
dian ¢/kWh — about 60% of which is attributable to generation, 15% to

From a paper presented at the American Economic Association meetings, Anaheim, California,
January 6, 1993. © 1994 by Leonard Waverman and Adonis Yatchew. The authors would like to
thank Anthony Frayne and Nicholas Sisto for assistance with data.
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Figure 9-1. (a) Electricity consumption vs. GDP — Canada; (b) change in electricity
consumption vs. change in GDP (percentage); (c) real price of electricity — Canada
(1991 Canadian ¢/kWh); (d) reserve margin — Canada (percentage). Sources of data:
electricity consumption and price of electricity: National Energy Board (1990, pages
38-9); reserve margins, Energy Mines and Resources (1970-1992); Canadian GDP:
Short Term Economic Outlook, Fall Review, Ontario Hydro, October 1992.

transmission, and 25% to distribution.! Reserve margins increased from 20%
in 1970 to a peak of 35% in 1985 as projects, begun during a period of faster
growth, came on line during a period of moderating load growth. Electricity
demand, which was growing at 6% per year during the 1970s, slowed to 4%
growth per year during the 1980s. See Figures 9-1 (a) to 9-1 (b).

The regulation of electricity in Canada is largely a provincial matter? Under

! Adjusting for exchange rates prevailing at the time these figures correspond to 4 US ¢/kWh in
1970 and 4.5 US ¢/kWh in 1991.

2 “Under the Constitution Act, legislative authority over management of national resources, and
the generation, transmission, and distribution of electricity, rests primarily with the provinces.
The provinces have jurisdiction over generating facilities within their borders and over in-
traprovincial transmission grids. This mandate of the National Energy Board (NEB) with regard
to electricity supply is restricted under the NEB Act mainly to regulation of exports and to fa-
cilities related to international and designated interprovincial transmission lines.” National En-
ergy Board, Inter-Utility Trade Review: Inter-Utility Cooperation, 1992, p. .
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the British North America Act of 1867, the federal government has Junschcnon
over interprovincial and international trade. However, the federal government
has not attempted to exercise this Junsdlctmn over interprovincial electricity
trade, nor has it attempted to coerce an interconnected electricity grid.” Feder-
al jurisdiction over electricity exports relies on a 1907 Act — The Exportation of
Power and Fluids and Importation of Gas Act. The National Energy . Board
(NEB) established in 1959 oversees electricity trade (as well as oil and natural
gas) and certifies international transmission'lines. Interprovmmal transrmssxon
lines are not regulated by this Board “except in cases designated by ;
nor-in-Council.” The amount of interprovincial transfers among
provinces is low. In 1991 interprovincial transfers represented only 8% of pri-
mary and secondary supply. In 1974 the corresponding value was even lower.
These values, although small, exaggerate interprovincial movements; 90% of
interregional  electricity movements ‘are ‘accounted for by ‘shipments from
Labrador to Quebec, the legacy of the 1960s contract to develop the Churchill
Falls hydro project. Although the pattern of Canadian population density (80%
of the population lives within 100 miles of the 2,700-mile-long U.S. border)
helps to explain the lack of interprovincial transfers, a number of studies point
to efficiency gains from greater coordination. The absence of federal authonty
is a prime reason for the minimal provincial interconnections.

It is thus provincial regulation that determines the operations ‘of the Canadi-
an electricity system. Table 9-3 provides information on the major electric utili-
ties in Canada and the form of regulatory oversight. Two key features distinguish
the Canadian system of electricity generation from that of the United States.
First is the preponderance of publicly owned systems and second, the lack of
statutory regulatory agency (SRA) supervision. In 1988, eight provmcxal pub-
licly owned utilities accounted for 82% of total generated electricity (Nova Sco-
tia Power was privatized in 1992). Of these eight major utilities, seven are total-
ly vertically integrated.” The eighth — Ontario Hydro — which we deal with in
detail, supplies wholesale power to over 300 municipally owned distribution
utilities. Ontario- Hydro is regulated in an unorthodox manner. Its new facilities
needs are vetted by the provincial cabinet, and its rates are determined by the
utility’s board of directors after a:public hearing before an SRA — the Ontario
Energy Board, an agency that does not have the authority to set rates.

? The National Power Policy of 1963 encouraged connections between provinces as well as in-
terconnections with the United States (see Economic Council of Canada, 1985, and NEB, 1992).
In contrast telecommunications wholly within a'province has been held to be a federal jurisdic-
tion because the facilities can be used for interprovincial calling. This divergence befween tele-
com and electricity is due to a difference in technologies, differences in the degree of intercon-
nection, and the courts. A major telecom competitor, Unitel (formerly CNCP), sued for
interconnection with the Alberta Government Telephone system in Alberta,

4 See Ministry of Energy, Mines and Resources, Canada, 1988.

3 In 1989 industrial companies produced 8% of Canadian electricity through self-generation.




preog ASioug reuoneN oy Aq paje[ndoy 7

pieog [onuo)) A31oug onuoyy oy Aq pajemsay |

JUSWIWIBAOD) [RIOPO] = o
pleog sanin(] [EoulAcld = d

JRUIGED [BRUIAOI] = )

“wwo) a/d o o q g onand fuoyny Jamod pue
‘s O'd OIpAH eIquIn[oD ysnug
and sarv D d 9reAud -d10)) sonin( wiesuei]
and uarv d D g erAud pawrT Jomod vLaqIV
‘unoy) ‘Asy uoneiodio)
'sp() "qnd ses d 0 o anqnd 1aM0d UBMIYDIBYSES
pd "SIEN pieod
D and eqUN a/d o o1qnd o9 0IpAH BQOEIN
ST Jo ‘Pd
pg oipAH QO A3ug WO o/ d o) o] O ouqnd 0IpAH OWEQ
“wwo) “Anuwpig o/ d o o onqng 23ganQ-o1pAH
o] o/ D D D  ouand UOISSIIWO]D) JoMOd
OO AOIMSUNIG MON
B109S BAON JO
‘S{u] "qnd jo - uonelodio)
‘unuo) jo 'pd q d o) o) q aeAlgd Jomod BHOOS BAON
ONd 's1 papd Id 4 g amaug  Aueduwo)) oUldd[d dwnURN
P SN d- - D aBAL] Kuedwo) Jomod
‘qnd AN B pue 1ySr] pue]pUNOMaIN
o) Pd SIAN d 9] O onqng uorssjuuio)) oIpAH
‘and AN Jopeiqe] pue puB[pUNOIMaN
:Aq :kq  spodxy syueyd joedwr  onssI  SISOD pliclii] drys
peroxddy  popuimiooy Jeo[onN  [muswuoNAUY 199 -axmboy  -10UMQ
Sumyes sy sani[Ioe] mau Juip[ing

ppouvy) Ul SN 2141312 L0lpwt ays 10f yromaupif KoY "¢-6 2qeL




Regulation of electric power in Canada 373

In this chapter, we concentrate on the growth and regulation of the second
largest Canadian electricity utility — Ontario Hydro. The reasons fof this em-
phasis on examining one utility are the unique features both of Ontario
Hydro’s generation mix and of the regulator§ mechanisms established over the
decades.

In 1950 100% of Ontario Hydro’s generation was from hydro sources
(hence its name). In 1972 thermal-electric generation, principally from coal,
represented 63% of Ontario Hydro's capacity. Ontario Hydro’s commercial
nuclear program, designed around the unique Canadian nuclear technology
(heavy-water based), began as a 2060 MW facility (4 by 515 MW reactors)
completed in 1974 (at Pickering). A second facility of 3076 MW (4 by 769
MW) came into service in 1979 (at Bruce). A third facility came into service
at the Pickering site between 1983 and 1985 (2064 MW, 4 by 516 MW). A
fourth facility (at the Bruce site) came on stream between 1984 and 1987
(3440 MW, 4 by 860 MW).% A fifth facility was brought into service during
the early 1990s (Darlington, 3524 MW, 4 by 881 MW) and was subject to con-
struction delays, cost overruns, and commissioning problems. Today, nuclear
power represents over 50% of output in Ontario, by far the highest reliance on
nuclear power in North America.

The regulation of rates and construction programs of Ontario Hydro has
unique features. Ontario Hydro began in 1906 as a publicly owned transmis-
sion utility, connecting several private generating companies at Niagara Falls
with a number of municipally owned distribution companies. Ontario Hydro
bought out the private generators between 1914 and 1920 and expanded hydro
capacity. The municipal distribution utilities, of which there are over 300, re-
main independent entities to this day. Ontario Hydro sets three rates — (1) the
rate for wholesale power sold to the municipal distributors, (2) retail price
schedules for electricity sold directly to rural customers, and (3) rates for large
industrial customers tiéd to a transmission line. Retail rates for the vast ma-
jority of electricity users are set by the municipal distribution utilities and ap-
proved by Ontario Hydro.

Until 1974, no direct supervision of Ontario Hydro’s rates (the wholesale
rate and the retail rate schedules) existed. Beginning in 1974 (for the 1975 rate
year), the Ontario Energy Board (OEB), which already set retail rates for nat-
ural gas distributors, was asked to examine Hydro’s rates and make recom-
mendations to Hydro and to the Ontario Provincial Cabinet. The OEB has no
authority to set Ontario Hydro’s rates and no authority over retail rates set by
the municipal utilities, which in turn are regulated by Ontario Hydro. Munic-
ipal distributors, however, are responsible to their rate payers through elected
commissions or through commissions appointed by locally elected officials.

6 Providing the Balance of Power, Ontario Hydro’s Demand Supply Plan Report, 1989, pp. 4-20.
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In Ontario, regulatory supervision of the choice of technology, the amount
of capacity, and the construction program is even more complex than rate set-
ting. Numerous agencies are involved, both provincial and federal. However,
no single supervisory or statutory regulatory agency is in charge. Instead, su-
pervision of this crucial function rests on a standing committee and special
committees of the provincial legislature, and ad hoc commissions set up to ex-
amine specific or general issues.

What explains this process and what are its impacts? The early expansion
of public ownership was sold as “power at cost” ‘and “power for the people.”
Public ownership per se was to ensure that the electricity producer acted in the
public interest. We suggest that the theoretical economics literature can help to
explain several characteristics of Ontario Hydro. In particular, the regulatory
process in Ontario combined with asymmetric information, political uses of
the firm, and a wage structure too compacted (in contrast to the suggestion
made by Pint [1991]) contributed to overcapacity, emphasis on nuclear tech-
nology, and price shocks. The high reliance on nuclear power can be related to
public ownership and political desires to base an industrial strategy and an
economic development plan on the use of nuclear technology.

Cogeneration projects lag behind those in many U.S. jurisdictions. De-
mand-side management (DSM) was until recently to be promoted at a pace
greater than that in the United States. We suggest that the nature of a publicly
owned firm can help to explain these developments as well. .

We also examine the current discussion to privatize Ontario Hydro and a
number of alternatives — increased third-party access, and horizontal and ver-
tical unbundling — whereby competition would be encouraged. However, an
asset base of large nuclear plants, major hydro installations, aging thermal
plants, and a set of smaller hydro and peaking plants does not make Ontario
Hydro a difficult target for privatization,

Background and history

Early history of electricity in Canada

The rise of the electricity industry in Canada can be divided into two phases.
The first phase started in 1880 and followed almost exactly the development
of its U.S. counterpart.” In 1870 not a single horsepower of electricity was pro-
duced in Canada for lighting and manufacturing purposes, yet by 1880, 343
production units were in use. American investors and businessmen brought the
new techniques to Canada. First arc and then incandescent lighting systems

7 The Edison Electric Company was formed in the United States in 1878. In the same year, the
American Electric and Illuminating Company, the first Canadian company in this sphere, was
formed and a tiny generating plant was built in the retail business district of Montreal.
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appeared in Canada, usually installed by the subsidiaries of American fmns or
by Canadian firms operating under license from the American; patentees. Elec-
tric lighting systems were set up in smaller towns and villages. Around 1900,
the introduction of larger-scale units and especially hydro stations. ‘made these
small pioneer electrical works obsolete. The advent of the large hydroelectric
station around the turn-of the century rendered these pioneer electrical works
obsolete. In Quebec, these enterprises were amalgamated into the Montreal
Light; Heat and Power Company in the early years of the century, and into'the
Shawinigan Water and Power Company by World War L. Nevertheless, in Que-
bec some local enterprises escaped amalgamation. In Ontario, as will be de-
tailed, economies of scale in the hydro devefopment of the Nlagara River led
toa single firm. -

Another factor-was nnportant in Ieadmg to the donunance of hydro power
in this period. As electricity demand increased, so did dependence on coal
from a foreign source — the United States. Ontario industry was experiencing
a power shortage and increasing demand for cheap power in order todevelop
the manufacturing industries. Hard coal in Canada is found in the west in the
Rocky Mountain foothills of Alberta, and in the east, in the Appalachian for-
mations of Nova Scotia but not in Ontario. Neither source was economic for
Ontario, even after the coming of railroads. As a result, Ontario became de-
pendent on coal imported from Pennsylvania. In 1897 a two-month strike of
75,000 miners in ‘Ohio, Pennsylvania,-and-West Virginia led to an American
embargo against the export of coal to Canada. As a result, the price of coal in
Ontario rose by a factor of three A similar shock in the pnce of coal occurred
in 1902.

From 1900 to: 1940, hydro prOjCCt facﬂmes in Quebec and Ontano ac-
counted for approximately 80% of the total capacity of water power in Cana-
da. With large power developments at Niagara Falls in the early years of the
century, Ontario became the leading province in hydroelectricity, but its mar-
gin over Quebec was never large. For the period from 1931 to 1940, the per-
capita output of hydroelectric energy in Quebec was higher than in any other
Canadian province. Quebec accounted for about 40% of the Canadian central
electric station capacity in 1926 and more than half of the Canadian total of in-
stalled hydroelectric capacity in 1956. Today, Quebec accounts for 47% of
Canada’s hydro capacity and 29% of all capacity. Ontario has 31% of total
Canadian capacity but provided slightly less energy in 1993 than did Quebec.

Early history of Ontario Hydro '

Niagara Falls, one of the seven natural wonders of the world, was seen as
early as 1881 as an important source of hydroelectric power. In that year the
first generating station was established on the U.S. side and used in an elec-
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trolytic process for the'manufacture of aluminum. The limiting factor in the
first three decades was the inability to transport electricity over long dis-
tances. This was a greater problem in Ontario than in New York State be-
cause major users in the United States were at Buffalo only 20 miles away,
whereas in Ontario the major potential users were in various towns and mu-
nicipalities around the countryside, Toronto, by far the largest market, being
85 miles away. This geographic factor provides a partial explanation for the
rise of public ownership in Ontario as contrasted to private ownership in
New York State. ‘

Development of the U.S. side of the Falls therefore preceded Canadian de-
velopment. As a response to the uncontrolled development of the U.S. side, the
Ontario legislature in 1885 passed an act “for the preservation of the natural
scenery above Niagara Falls,” which allowed for public control. In 1902 a
group of municipalities endorsed a report that authorized municipal control
over transmission as well as over the development of electrical energy itself.
The report was introduced by the mayors of two of the largest communities in
the province. Adam Beck from London, who became the principal driving
force behind public ownership and the first chairman of Ontario Hydro, stated
that the provincial government should be involved in “building and operating
as a government work, a line for the transmission of electricity from Niagara
Falls to the towns and cities” (Denison, 1960, p. 40). That same year saw pas-~
sage of the Power Bill, which gave municipalities the right to acquire or con-
struct works for the generation and distribution of electric or other power and
energy.

In 1905 the new Conservative government issued an Order-In-Council, cre-
ating the Hydro-Electric Power Commission of the Province of Ontario with
Adam Beck as chairman.

What is interesting for this analysis is that the Hydro-Electric Power Com-
mission of Ontario reported to Chairman Beck and was not controlled to any
significant degree. The first attempt at control was in 1911, when a bill was
enacted to transfer control of the Hydro-Electric Commission to the Ontario
Railways and Municipal Board. The bill never received a second reading. It
remained on the order table, but nothing more was heard of it (Denison, 1960,
p- 98). Thus, Ontario Hydro remained unregulated by any public board. This
does not mean that Ontario Hydro was autonomous because the legislature ex-
ercised ultimate authority.

Beck announced publicly that Ontario Hydro would not become a govern-
ment department (Denison, 1960, p. 99). A key event that shaped the regula-

8 Several reasons for the demise of this early attempt at regulation may be adduced. The munici-
palities feared strong provincial controls. The Liberal Party and a number of prominent mem-
bers of the Conservative Party also were opposed to controls, fearing political manipulation.
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tory environment was the establishment by Beck in February 1912,
tario Municipal Electrical Association (OMEA), a body tha
decessors of today s Mumc:pal Electnc Association. *
the new association was to make Hydro mdependent of po!
and protect it from the mefficrency of pohtlcal appomtments n not uni
mon in Ontario” (Denison, 1960, pp. 99). The OMEA, whose me
the appointed delegates of the councrls in Hydro mumcrpah’
powerful lobby group. S

It was not long before ‘Ontario Hydro s regulatory authonty was further
broadened. Hydro was given the authonty to regulate rates charg by munic-
ipal utilities, a feature that remains today, as well as to’ oversee' their account-
ing practices and determine how they drsposed of surplus earnings. In 1915,
Hydro was empowered to perform all electncal mspectlons, agam or the‘sake
of consistency.

Private producers lobbied ‘continuously to control the expansron of On-
tario Hydro. In each case, public ownership won. “Power at Cost” became
the rallying cry for public ownership. In 1917, following rapxd growth in de-
mand during World War I, Hydro was authorized to become a producer pur-
chased the Ontario Power Company’s generating station at Nragara Falls
(with a capacity of 135 MW) at a cost of $18.5 million, and at the same time
embarked on the constructron of a huge hydro facxhty In 1919, Ontario
Hydro built what was at that time the world’s largest hydro facxhty 580,000
horsepower or 433 MW. 10 The total cost was $76 million — $20 million
above estimates. - '

At the end of World War 1, progress on the rural electnficatron program was
considered unsatisfactory. The “Power at Cost” ‘concept was seen as an im-
pediment to this progress, in that customer density among the ‘remote farms
and hamlets was so low that those customers could not by themselves bear the
cost of the required transmission line extensions. ;

- Throughout the Depression, successive provincial governments found On-
tario Hydro increasingly useful as a political tool. Rural Ontario still retained
a considerable degree of political importance, and the provision of affordable
electricity was viewed as one means of winning its support.

Following World War II, Hydro engaged in an ambitious program to con-
vert all electrical appliances in a 12,000-square-mile area in southern Ontario
from 25 cycle to 60 cycle power. Work began in 1949 and took 15 years, at an
estimated cost of $170 million to Ontario Hydro and $21 million to munici-
palities (Denison, 1960, p. 239). The actual cost to Ontario Hydro for the com-
plete conversion operation was $352 million.

° This was authorized by way of a plebiscite held New Years Day, 1917.
12 One horsepower equals 746 watts.
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Developments in Quebec

Quebec developments were different. Until the 1930s, the hydroelectric in-
dustry in Quebec had been allowed to develop in an environment of unfettered
private enterprise.

Social control by regulatory boards in Quebec had been minimal. A Public
Utilities Commission was set up in 1909, which was renamed the Quebec Pub-
lic Service Commission in 1920. The body exercised general supervision over
electrical as well as all other utilities until 1934. In that year a Provincial Royal
Commission was appointed to study the electrical industry, probably in an at-
tempt to slough off public discontent associated with the Depression, which in
part was taking the form of agxtatlon for public ownership of electrical utili-
ties. The commissioner advocated private ownership regulated by a permanent
electricity commission. Consequently, the Quebec Electricity Commission
was set up in December 1935 with very wide powers of inquiry and regulation
and the old Public Service Commission was deprived of its jurisdiction over
electrical utilities. This new commission (and its successors) collected statisti-
cal data and other information pertaining to the power companies, but its use-
fulness as an effective regulatory body has been very small, in part because it
immediately became subject to political forces. The Quebec Electricity Com-
mission of 1935 was replaced by the Provincial Electricity Board in 1937,
which in turn was taken over in 1940 by a refurbished general utilities com-
mission under the name of the Public Service Board.

In Quebec only a few municipally owned generating stations developed —
20 in 1921, 12 in 1928, and 16 in 1940 — but they were small and accounted
for only an insignificant fraction of the total electrical output of the province.
On occasion they were responsible for forcing rate reductions by the private
companies, but on the whole the municipal stations were only a minor nui-
sance to private enterprise.

In 1944, however, the situation changed drastically. In that year the provin-
cial government set up the Quebec Hydro Electric Commission, which took
over ownership and operation of the Montreal Light, Heat, and Power Com-
pany. The issue was rates — the private firm refusing to lower announced rates.
In 1963 the private generators were “provincialized.” The developments in
Ontario, the foreign (i.e., non-Francophone) control over electricity in Quebec
and the existence of vast hydro potential in the remote North led to a public
monopoly.

Impacts of regulatory forms in Ontario

Costs of generation and prices charged by Ontario Hydro followed three
major phases, each linked to the transition from one major technology to an-
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other. From 1908 to 1950, the system was hydraulic. As the size of the utili-
ty increased, the unit cost of production and supply decreased, although the
cheaper hydro sites were developed first. Short-run marginal costs were very
low. Thus, a declining block-rate structure and promotional efforts were like-
ly efficient. In the early 1950s, coal-fired stations were introduced. These had
two effects. The first was to raise average electricity costs, initially by 10%
(Royal Commission on Electric Power Planning, 1980, p. 35). The second
was to make electricity prices in Ontario a function of fuel costs for the first
time. By 1970, thermal generation (mainly coal-fired) accounted for.60% of
Ontario Hydro’s energy production. Coal costs fell throughout the 1960s as
oil prices also fell. Ontario Hydro added generation constantly, but demand
grew even more quickly as a function of rapid economic growth and price de-
creases for electricity. Ontario Hydro continued to promote electricity use,
even for uses with intrinsically low-load factors. The construction of the
TransCanada natural gas pipeline in 1956 and the expansion of natural gas
distribution through the 1960s provided a new and major source of interfuel
competition. Thus, Hydro developed special rates encouraging the use of
electricity for home heating purposes, water heating, and even a special low
tariff for all-electric houses.

Between 1970 and 1973, the cost of coal rose 16% in real terms and real oil
prices doubled. The construction program featured nuclear power, a technolo-
gy in which the capital costs were clearly uncertain but in which fuel costs
played a relatively minor role. Yet, in the 1970 to 1974 period, average-cost
rather than marginal-cost pricing made real electricity rates fall, not increase.
Locked into huge nuclear projects as demand growth slowed, Ontario Hydro
came under major pressure to raise rates; public regulation, absent in the en-
tire previous history of Ontario Hydro, began to emerge.

During the 1970s, regulatory scrutiny of Ontario Hydro mtensxﬁed Task
Force Hydro, a quasi-independent ad hoc review body, completed five reports
during 1972 and 1973. Perhaps its most important recommendanon was that
Hydro become a Crown corporation with a board of directors." In addition,
the Task Force recommended that an independent tribunal be set up to review
Hydro rate proposals and rate-setting practices. The tribunal had only the
power to make recommendations rather than to direct Hydro to undertake spe-
cific actions. The Task Force endorsed nuclear power but recommended that
Hydro engage in a greater degree of contracting out. In 1974, consistent with
the recommendations of the Task Force, Hydro became a corporation with a

1

"' Crown corporations are wholly owned federal or provincial organizations that enjoy a greater
degree of freedom from direct political control than government departments. They are usual-
ly structured in a manner similar to private enterprises but are typically not subject to the same
incentives and market forces.
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board of directors. It did not, however, become a Crown corporation, leaving
the question of ownership unanswered.

In 1974 the Ontario Energy Board was selected as the review tribunal that
had been proposed by both the Task Force and the Advisory Committee. The
Ontario Energy Board Act provided for recommendatory powers to the board.
That same year the OEB held hearings into Hydro system expansion plans and
advised the government not to authorize a number of proposed nuclear facili-
ties. The OEB recommended that an outside report be prepared reviewing
these issues and that the interests of the province might be better served by a
thermal plant instead of Darlington.

The Select Committee of 1977-81 on Ontario Hydro Affairs was initiated
to investigate a number of areas, including heavy-water plants under con-
struction at Bruce, fuel contracts, and the need for future nuclear plants. Dur-
ing this period, major uranium contracts were being negotiated between On-
tario Hydro and producers at Elliot Lake. The government argued that the
contracts were in the public’s best interest. The opposition held the opposite
view.!? In the end, Hydro entered into long-term cost-plus contracts with Rio
Algom and Denison Mines. During the 1980s, the price of uranium plummet-
ed as worldwide construction of nuclear plants ground to a halt. However, the
price Ontario Hydro paid for uranium was decoupled from the world price.
Thus, Hydro ended up overpaying for uranium supplies by hundred of millions
of dollars during the 1980s. \

By the early 1980s, 16 nuclear units were either in service or nearing com-
pletion at the Pickering and Bruce sites. Individual units were in the 515 to 860
MW range. In addition, construction of a fifth nuclear station consisting of
four 881 MW units was in its early stages at the Darlington site. Demand
growth, on the other hand, had fallen dramatically from 6 to about 3% per
year. The Select Committee found that Hydro was overestimating load growth
and a more appropriate planning number would be in the range of 2 to 3%. The
need for the Darlington station was therefore in grave doubt, and the Select
Committee recommended that Hydro cease letting contracts in connection
with its construction until the government had made a positive determination
that the project should proceed as planned. Nevertheless, the Committee ac-
knowledged that the government might decide to continue with the project on
the basis of other considerations such as provincial employment, continued
sustenance of the nuclear industry, the replacement of less efficient fossil
plants, and maintenance of a higher reserve margin in case of a sudden resur-
gence of load growth. Thus the Darlington project continued to limp along,
with occasional delays and postponements and at ever-increasing cost.

12 Indeed, the New Democratic Party held that Denison Mines’ shares should have been bought
out earlier when they were cheaper.
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The electricity costing and pricing hearings held durmg the late 1970s re-
confirmed average-cost pricing as the basis for rate setting. I\{Iargmal—cost
pricing had been proposed based upon arguments of economic efficiency and
as a way to reduce load growth. In the midst of the hearings, Hydro filed a new
study indicating generation surpluses that would make marginal-cost pricing
infeasible. The Board ultimately rejected marginal-cost pricing on the grounds
that it would be too difficult to implement.

In 1980, after four years of investigations, the Porter Commission filed its
final report. The Commission had investigated a broad number of areas and its
recommendations were far-reaching. The Commission recommended the
Hydro plan on the basis that load growth would not exceed 4% per year to the
end of the century and that only one additional four-unit station after Darling-
ton would be required over that time. (In fact, no additional stations have been
built and the usefulness of Darlington is debatable.) It further recommended
increased emphasis on conservation, greater study of health and safety issues
related to nuclear power plants, and greater public participation in the hearing
process. :

In the mid-1980s, the Ontario government commissioned yet another study
— the Nuclear Cost Inquiry. The study, submitted in January 1989, concluded
that although Hydro’s methodology for estimating the lifecycle costs of nu-
clear generation was appropriate, the final costs would likely be at the upper
end of Hydro estimates. Noting the CANDU (Canadian Deuterium Uranium)
reactors had been observed for only about half their expected lifetimes, the
study indicated that operations, maintenance, and administration costs during
the later years were likely being underestimated. The study also found that
Hydro estimates of costs of alternatives (such as advanced fossil generation)
had not received sufficient attention and recommended that Hydro give con-
~ sideration to advanced coal-fired plants as alternatives to nuclear generation
(Ontario Energy Board, 1975-94).
~ In 1987-88, the Hare Commission conducted a review of the safety of
Hydro’s nuclear reactors. It found that: “Ontario Hydro reactors are being op-
erated safely and at high standards of technical performance. No significant
adverse impact has been detected in either the work-force or the public. The
risk of accidents serious enough to affect the public adversely can never be
zero, but it is very remote” (Providing the Balance of Power, 1989, pp. 15-38).

From 1989 to 1992 Hydro underwent an aborted public review of a 25-year
demand-supply plan, details of which follow.

Table 9-4 lists 17 major inquiries and legislative committee reports that
have examined some aspect of Ontario Hydro’s operations in the 1974-90 pe-
riod. This would suggest a strict regulatory environment. In fact, we will give
examples of important asymmetries in information between the firm and the
supervisory organizations. Public ownership does not by itself induce com-




382 International comparisons of electricity regulation

Table 9-4. List of major &pecial inquiry and legislative committee reports re-
lated to Ontario Hydro ‘

Year Name of committee / title of report

1960 Royal Commission; Report on the Purchase of Lands by Hydro-
Electric Power Commission of Ontario

1973 Select Committee on the Hydro Electric Power Commission of
Ontario Hydro New Head Office Building (Hearings)

1973 Task Force Hydro (Committee on Government Productivity); Hydro in
Ontario

1975 Ontario Environmental Hearing Board; Public Hearing on Ontario

‘Hydro Bradley Georgetown 500 kv Transmission Line Right-of-

Way between Point 33 near Colbeck and Point 95 near Limehouse
1976 Select Committee on inquiry into Hydro’s Proposed Bulk Power

Rates; A New Public Policy Direction for Ontario Hydro
1976-1980  Reports of the Royal Commission on Electricity Power Planning, |

Volumies 1-9

1980 Select Committee on Ontario Hydro Affairs; Final Report on the
Safety of Ontario’s Nuclear Reactors

1980 Select Committee on Ontario Hydro Affairs; Report on the
Management of Nuclear Fuel Waste

1980 Select Committee on Ontario Hydro Affairs; Report on Proposed
Uranium Contracts

1980 Select Committee on Ontario Hydro Affairs; Special Report on the
Need for Electricity Capacity

1980 Select Committee on Ontario Hydro Affairs; Final Report on the
Mining, Milling and Refining of Uranium in Ontario

1985 Select Committee on Energy; Report on Darlington Nuclear
Generating Station

1986 Select Committee on Energy; Final Report on Toward a Balanced
Electricity System

1987 Select Committee on Environment; Report on Acid Rain in Ontario

1989 Select Committee on Energy; Report on Ontario Hydro Draft Demand
and Supply Planning Strategy

1990 Select Committee on Energy; Interim Report on Climate Change

1992 Environmental Assessment Board hearing into Ontario Hydro’s 25-Year

Demand/Supply Plan; no report

plete revelation of relevant information by managers. Furthermore, the regu-
latory/supervisory apparatus over Ontario Hydro does not minimize informa-
tional asymmetries. The use of Select Committees with changing membership
and without a permanent secretariat does not ensure that full information is
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built up and passed on. The division of responsibilities between rates (the
OEB) and capacity (Select Committees and more recently the Environmental
Assessment Board) also reduces the buildup of coherent mforma’non outside
the firm. We suggest that these information asymmetries were partially re-
sponsible for choices made by the firm.

Regulation of a public utility under asymmetric information

Economics literature '

In the sections that follow we discuss various aspects of Ontario Hydro in the
context of the economics literature on regulation. Under the Power Corpora-
tions Act, Ontario Hydro is required to provide power at cost. Since regulation
is not of a classic rate-of-return type, there is no reason to expect the bias to-
ward capital from the classical Averch-Johnson effect. On the contrary, Pint
(1991) suggests that in the presence of asymmetric information, government-
owned firms are likely to be biased toward labour as a factor of production. In
the case of Hydro, a case could be made for the proposition that it is biased to-
ward both capital and labour and away from fuel. The nuclear technology,
which is Hydro’s principal technology, employs both massive amounts of cap-
ital and a large complement of highly specialized nuclear engineers, operators,
and technicians.”

Pint’s further prediction, that government-owned firms are likely to offer
steeper compensation profiles to managers than private forms do, is also not
borne out at Hydro: All Hydro employees are paid a significant premmm rel-
ative to the private sector, but there is a compression of salaries at the top end.
We discuss staffing levels and compensation later.

Various objective functions have been proposed for the regulated firm.
Such objective functions have included producer surplus, consumer surplus,
and worker surplus as well as benefits accruing to government. See, for ex-
ample, Baron and Myerson (1982), Besanko (1985), Laffont and Tirole
(1986), and Pint (1991).

In Ontario, significant surplus accrues to the consumer by virtue of aver-
age-cost pricing based on historical value of assets. Ontario Hydro ostensibly
does not collect any producer surplus. However, we will argue that significant
surplus has been appropriated by Ontario Hydro’s labour force through pre-
mium salaries, an excessive labour force, and various employment benefits, in
particular a high degree of job security and very generous severance packages

B For example, in 1991, about 50% of Hydro’s revenue requirement consisted of interest and de-
preciation, about 30% was operations, maintenance, and administration, and less than 20% cor-
responded to fuel costs.
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(though, in recent restructuring, its labour force has been reduced by over
25%). We will also argue that provincial governments have appropriated ben-
efits by using Hydro as part of an industrial strategy as well as by implement-
ing a number of nontransparent transfers through Hydro.

Selection of nuclear technology

With over 50% of its generation coming from nuclear sources, Ontario Hydro
is among the most nuclear-intensive utilities in the world. The origins of nu-
clear energy in Canada go back to World War II. In 1942 it was decided that
most of the personnel working on nuclear technology in Britain would be
moved to Canada. The work in Canada was part of a tripartite agreement
among Canada, the United States, and Britain. Wartime research in Canada fo-
cused on the developmef)t and design of nuclear reactors. In 1945, a reactor at
Chalk River, Canada, achieved criticality — the first time a nuclear reactor was
operated outside the United States. In 1952 discussions were initiated between
the federal government and Ontario Hydro on the feasibility of nuclear genér-
ation for commercial purposes. In 1953 Atomic Energy of Canada Limited
(AECL) was established as a federal Crown corporation whose principal pur-
pose was the development of nuclear energy. In 1962 a 20 MW demonstration
reactor achieved criticality, and for the first time nuclear-generated electricity
was fed into a commercial grid.

AECL considered and pursued various designs including boiling-water re-
actor designs similar to those developed in the United States. In the end, the
CANDU design was selected, a design that was unique.

The adoption of nuclear power in Ontario was justified on a number of
grounds. Most of the hydraulic sites had already been exploited. (In contrast,
Quebec had major potential for hydraulic development and its participation in
the nuclear program was limited.) Nuclear energy was being touted as “too
cheap to meter.” Canada and Ontario had substantial supplies of uranium, thus
there would be no concemn about fuel availability. And the development of a
nuclear industry could form part of an industrial strategy — one that offered es-
cape from the traditional image of Canadians as “hewers of wood and draw-
ers of water.”

But eventually the selection of a unique technology as well as overwhelm-
ing dependence upon it at Ontario Hydro would leave a legacy that would ben-
efit Ontario Hydro management and employees. Whatever the original reasons
for the technological decisions made by Hydro, the choices that were made
served to increase the asymmetry of information between Hydro and the var-
ious committees, commissions, and boards that would oversee Hydro. As a re-
sult, none of these bodies was in a position to fully and independently assess
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Table 9-5 World lifetime ayyvekrag‘e "‘c‘apability fdctors by fedctor type

' e Average hfetune capabﬂrty T
- ‘Reactor type e ‘ factor (%) : ’
CANDU Ontano Hydro 733
o742
tor .. 655 .
_ Boiling-water reactors . 619
_Gas-cooled reac rs' . 458

Sounce Envu'onmental Assessment 'Board Heanngs mto Ontano Hydro s
Demand Supply Plan, Exhibit 519, Nuclear Panel 0verheads page 27

the validity of Hydro cost estimates. That is not to say there were no bench-
marks for comparison —  after all costs of Hydro nuclear generatron compared
favourably with those in the United States and France. Furthermore, capabili-
ty factors at Hydro compared favourably with those elsewhere (see Table 9-5).
There were a number of reasons for this, including multlple-umt stations, stan-
dardized desrgn, and on-lme refuelling. However, the uniqueness of the tech-
nology severely hampered any detailed compansons between Ontano Hydro ]
nuclear program and those elsewhere.

_The momentum behind nuclear generatron continued i into the 1980s, when
new nuclear construction ut d Stz '
fact that there were major problems with pressure tubes involving significant
caprtal costs, Ontano Hydro filed requests for approval before the Environ-
mental Assessment Board in 1989 that mcluded as many as 10 additional nu-
clear reactors (Provzdmg the Balance of Power, 1989, pp. 15-28). These re-

quests were subsequently dropped (January 1992) in the face of looming
excess capacrty

' Workér surplus'

Wages and salaries: There is substantial evidence that Ontario Hydro em-
ployees succeeded in obtaining and sustaining a substantial surplus of work-
ers. That surplus has been evident in at least three areas: compensation, over-
staffing, and job security.

Nuclear technology confers bargaining leverage on - Hydro - employees.
Management will not operate the nuclear reactors in the event of a strike, and
given the very large share of nuclear power in Ontario’s generating capacity,
such a strike would paralyse the province. Furthermore, labour’s willingness
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to bring down reactors prior to a strike (as opposed to leaving them running)
was not something that could be assumed but required agreement

Evidence presented at various rate hearings indicates that Hydro workers
consistently receive wages and salaries that are about 10% higher than those
in “reference communities.” Furthermore, the attractiveness of jobs at Ontario
Hydro is reinforced by the high application-to-hire ratio: over the period 1985
to 1990, there were typically 10 to 15 job applications for every person hired.
Although Ontario Hydro management indicated its desire to narrow the wage
differentials with comparable employee groups, there is no evidence that it
succeeded in doing so during the course of the 1980s. Indeed, the approximate
10% premium paid by Hydro is consistent with broad findings of wage differ-
entials in the public sector (see, for example, Freeman and Ichniowski, 1988,
and Ehrenberg, 1979). |

Staff levels: In the nuclear area, comparisons of Ontario Hydro staff levels to
those at other utilities would suggest that Hydro is either much more efficient
or grossly understaffed. Data from the Electric Utility Cost Group (EUCG), an
international organization of major electric utilities, show that in 1986 Hydro
employed one individual per 3 MW of nuclear capacny The average for the
EUCG was about 2.5 individuals per 3 MW of capac1ty 5 Indeed, Hydro used
such comparisons, combined with declining nuclear performance, to justify a
massive nuclear hiring program during the late 1980s.

Since 1993, in response to internal cost pressures as well as a modest de-
gree of external competitive pressure (Ontario Hydro remains a monopoly),
management has been able to cut the regular staff complement by over 25%.
In addition, nonregular and construction staff levels have been reduced by
over 50%. Thus, although Ontario Hydro was able to sustain excess staff lev-
els for an extended period — partly through the absence of regulation as well
as the difficulty in assessing labour requirements of the nuclear technology —
the realities of impending market pressures have had an 1mpact There is sig-
nificant risk, however, to the continued viability of the nuclear technology
given the much lower staff complements. Furthermore, safety issues could be-
come more prominent in view of these changes as the nuclear units progress
into the second half of their lifetimes.

Job security: There is also significant evidence that Hydro employees have
benefited from considerable job security. During the period 1987 to 1991 in-
voluntary job terminations averaged 42 per year. With staff levels averaging
about 26,000 over this period, this would correspond to a termination rate of

4 HR 19, transcript page 2562; Municipal Electric Association HR 19, Final Argument, page VI-11.
13 Ontario Hydro Memorandum to the Board of Directors, May 16, 1988, p. 20.
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less than 0.2% per year. Furthermore, Hydro has had a generous pohcy of con-
tmmty of employment that has mcluded mulnslalhng to ensure employee flex-

employees, mort ] .
that the pohcy, indered Hydro fxom acq; mng the most appropnate
employees as its work: programs change

In 1988 the Ontario Energy Board recommended reexamination of the con-
tinuity of employment policy and recommended that Hydro consider “dis-
missal of personnel who are found directly responsible for budgetary overruns
without strong reasons or direct authonzauon from a superior.””! Desplte such -
. utterances, little. was don ntil:1993 when quite. suddenly Hydro
found that it ' was overstaffi esultmg terminations, however, should not
be interpreted as evidence against the hypothesis of job security given the
largely voluntary nature of the programs and the financial incentives to leave.
(Incentive payments to employees under several major job: tenmnanon pro-
grams averaged over $100,000 per person. ) .

Hydro employees that 1s not overcompensated is at the most senior execuuve
level. Although, overall, executive salary roll (ESR) staff receive remuneration
above the reference community, the most senior executives are relatively un-
derpaid. One recent study found that total compensation. packages for this
group.were 35% below a comparison groupiconsisting of comparable Canadi-
an private sector employees. A second study, which did not adjust for the size
of .the corporations, found substantially smaller differentials. 19 Both studies
concluded that an insufficient pomon of the remuneration of semor executives
was tied to performance

From the point.of view of the senior executlves it should be noted that be-
cause many of them have come through the ranks at Hydro, during which time
their remuneration was significantly in excess of those at comparable institu-
tions, the present value of their lifetime remuneration in all likelihood com-
pares favourably with alternative career paths.

From the point of view of the corporation, the wisdom of such a pohcy is
questionable. If one subscnbes to the “specific human capital” model, where-

6 HR 18, Ex. 6.4.12, 6.4.47, 6.1.13, p. 20, Mumcxpal Electric Association (MEA) Final Argu-
ment, p. VI-22.

7 HR 18, Ex 6.1.3, p. 13, Tr. p. 3075, MEA Final Argument, p. VI-24.

18 OEB HR 17, Report of the Board, pp. 7/6, 7/10.

Y HR 21, Ex 11.1.2, 11.2.1.
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by employees at Hydro have limited mobility to jobs outside the corporation,
then the current policy would not hinder the retention of the highest-quality
employees at senior levels. On the other hand, if the human capital accumu-
lated at Hydro has significant market value, then senior employees have con-
siderable job mobility and there is significant risk that Hydro is not retaining
senior staff best suited and qualified for making its most important decisions.
In effect, there is a selection process through which the most gifted employees
are also most likely to leave prior to reaching the most senior levels.

Benefits accruing to government through
nontransparent transfers

As a quasi-governmental body subject to directives from the government,
Hydro has engaged in a number of transfers and policies that it would other-
wise not have engaged in as a private corporation.

Nuclear technology — construction and jobs: An argument can be made that
the nuclear program was designed partly as an Ontario and partly as a Cana-
dian industrial strategy. The fuel was indigenous to Ontario as well as other
parts of Canada, and the technology was also indigenous to Canada. The
CANDU heavy-water nuclear technology was Canadian, a product of Ontario
R&D, employed many engineers and scientists, and was viewed as having ex-
ceptional export and spillover potential.

Table 9-6 provides data on Ontario Hydro’s construction program as a per-
centage of total fixed investment in the province and as a percentage of gov-
ernment investment. In 1965 the construction program of Ontario Hydro (150
million 1965 dollars) was 17% of the government of Ontario’s capital invest-
ment and 3.4% of all capital investment in Ontario. From 1975 to 1979, as the
nuclear program was accelerating, Ontario Hydro’s investment was 73% of the
government’s and 10% of all investment in the province. Ontario Hydro’s cap-
ital program represented over 80% of all Ontario government investment be-
tween 1980 and 1984, and was still half in 1990.

During the early 1980s, declining growth in demand for electricity led an
independent committee to conclude that continuation of construction of the
Darlington Nuclear Generating Station was not desirable from a cost/benefit
point of view. Nevertheless, the committee concluded that the government
might decide to continue with the project because of the job implications.

Uranium: During the late 1970s, Ontario Hydro negotiated major long-term
uranium supply contracts with the Rio Algom and Denison Mines operating in
Elliot Lake, Ontario. The contracts were on a cost-plus basis, and Hydro pro-
vided large capital advances for mine development that were to be recovered
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from future purchases. The only significant risk bome by the producers was
that uranium prices might rise even more than expected during the lifetime of
the contracts. Two of the major reasons for procurement of provincially locat-
ed supplies were security of supply and job creation. When the bottom dropped
out of the uranium market during the 1980s, Hydro was left with contracts re-
quiring it to pay prices that were several times market rates. When the oppor-
tunity to cancel the contracts arose in the early 1990s, Hydro was instructed,
through a government directive, to continue the contracts until 1996 in order to
preserve a modest number of moribund mining jobs. The costs to Hydro of de-
laying termination plus the additional contributions required by the government
to the Northern Ontario Heritage Fund totalled about $250 million.”°
i

Rural subsidies: The Power Corporations Act requires that rural electricity
rates not exceed urban rates by more than 15%. This has led to substantial sub-
sidies over the years. In 1992, rural rate assistance was approximately $115
million. The total costs for distribution to the rural sector were $371 million.
Thus, nonrural customers bear a substantial portion of the incremental distrib-
ution costs imposed by the rural sector.”’ ‘

Debt guarantee fee: Since the late 1980s Ontario Hydro has been paying a fee
to the provincial government in the amount of 0.5% of Hydro debt. The ostensi-
ble rationale is that because Hydro debt is guaranteed by the province, Hydro cus-
tomers benefit from lower borrowing rates than would be justified on the eco-
nomics of the enterprise. In the case of an investor-owned utility, the shareholders
bear part of the burden of adverse financial outcomes. In Hydro’s case, unantici-
pated increases in costs are borne by the customers through future rate increases
~ indeed, the provincial government has never been called upon to provide funds
of its own as a result of poor financial performance on the part of Hydro. Thus,
the debt guarantee fee is more in the nature of a tax than a payment for service.
(It should be noted that Hygiro pays no corporate income tax.)

Comments on nontransparent transfers: The essential problem with non-
transparent transfers is that the public has a very limited ability to assess the
desirability of such transfers. Electricity consumers are generally unaware that
the prices they pay have imbedded in them additional costs not directly relat-
ed to the production and delivery of the product they are acquiring. Govern-
ment intervention in the activities of Ontario Hydro for purposes of social en-
gineering obfuscates the decisions that the electorate ought to be making on a
rational and informed basis. Unfortunately, it is generally in the interest of an

% HR 20 MEA Final Argument, pp. XI-7.
2L HR 20, Submission on 1992 Rates, pp. 65, 68.
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incumbent political party to try to reap the political benefits of redistributive
actions without paying the political costs of raising the required taxes in an ob-
vious fashion. To illustrate the point, if the government had announced that it
would raise taxes by $250 million in order to finance the subsidy Elliot Lake
(see above), the public response would have been far stronger.

Ontario Hydro debt and financial policy

Ontario Hydro’s debt is guaranteed by the Province of Ontario.? This arrange-
ment permits Hydro to operate with a much higher proportion of debt in its
capital structure than a private sector utility can. Indeed, since 1975, Ontario
Hydro’s debt ratio has remained above 80%. In 1994 it exceeded 90%. By
comparison, investor-owned utilities in the United States have debt ratios in
the range of 45 to 60%. Despite this very high debt ratio, Ontario Hydro has
typically retained the highest credit ratings awarded by rating agencies such as
Standard and Poor’s and Moody’s. The reason, of course, is the provincial
guarantee of its debt.?

Over the past several decades there has been a secular deterioration in
Hydro’s financial performance indicators, most importantly its debt ratio and
its interest coverage ratio. This has coincided with the advent of the nuclear
program and a less conservative approach to financial policy.

If one examines real electricity prices over the past several decades, one
finds that from 1965 to 1975, the real price remains fairly stable, just above 4
¢/kWh (measured in purchasing power of the year 1991). In the mld-l97OS,
there is a real increase of about 30% followed by another period of stability.
In the early 1990s there is another real increase in excess of 20%. Each of the
two periods of rate shock was anticipated, yet little was done to smooth the ef-
fects over a longer period.

Two key factors appear to provide a plausible explanation for this failure to
adopt a proactive policy on rates and a willingness to permit the financial pic-
ture to deteriorate. First, democratically elected governments find it in their in-
terest to optimize with respect to short-term objectives, and they therefore ex-
plicitly or 1mp11c1t1y discourage rate increases until it is absolutely necessary
to institute them.2* Second, higher electricity prices have generally not been in
the interest of Ontario Hydro because they would discourage demand and
therefore reduce the requirements for future supply. B

22 Hydro debt comprises about 40% of total provincial liabilities.

2 HR 19-11, Report of the Board. '

24 peference letters from the Minister to Ontario Hydro have typically asked Hydro to keep rates
as low as possible while remaining consistent with financial soundness.

2 During the 1980s, Hydro had a policy of “no real rate increases.” This coincided with a period
when Hydro was preparing major requests for approval for additional facilities.
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The confluence of the interests of the government and Ontario Hydro un-
doubtedly contributed to'the failure to increase rates on a graduated basis and
to consistently delay the achievement of a sounder financial footing.26 The key
implication for the regulation of Ontario Hydro is that at least from the point
of view of financial soundness and the smoothing of rate impacts it would be
desirable if Hydro rates were regulated by a body that is independent from the
government of the day. Perhaps the ineffectiveness of the current regulatory
relationship is best illustrated by the fact that the OEB was unable to prevent
or even smooth the rate shocks that occurred in the early 1990s.

Asymmetric information
i

Anumber of examples are consistent with or support the proposition that there
is significant asymmetry of information between Ontario Hydro and its quasi-
regulators. Four are presented here.

The first is operations, maintenance, and administration (OM&A) costs.
These constitute the single largest controllable component of Ontaric Hydro
revenue requirement. During the decade of the 1980s, OM&A costs at Hydro
grew substantially more rapidly than did electricity production. One of the rea-
sons for this was the shift in generation mix toward nuclear, which is both cap-
ital- and OM&A-intensive, with relatively low fuelling costs. During the same
period, Hydro systematically underestimated its OM&A costs.

For these reasons the OM&A budgets came under close scrutiny at the an-
nual OEB rate hearings. Over the years, the Board has taken three approaches
to OM&A costs. One approach involved presentation and analysis of budgets
at very detailed levels and specific recommendations on where budgets should
be reduced. A second approach involved review by external consultants.?” A
third approach consisted simply of across-the-board freezes or cuts in total
OM&A costs. The very fact that the OEB resorted to the third alternative is
consistent with asymmetry of information between the reviewer and the enti-
ty being reviewed. Indeed, Board reports are replete with references to the dif-
ficulties in assessing Hydro budgets.28

During the late 1980s, Hydro presented an urgent appeal for substantial
increases in OM&A expenditures in the nuclear area. There is evidence that

% There is also evidence that Hydro delayed cost recovery through less than conservative ac-
counting policy. For example, for years, it was Hydro’s policy to depreciate the heavy water
used in its nuclear program to the year 2040 (sic). Hydro’s rationale was that the heavy water
would be used in future CANDU reactors. The book value of heavy water far exceeded its mar-
ket value.

2T glsewhere, we have indicated that following the most recent external review, (which found that
Hydro was over-staffed by 10%), staff level increases exceeded those projected prior to the
review.

3 Ontario Energy Board, Report of the Board, HR 17, p. 7/4, HR 18, pp. 107, 108, 313.
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Hydro had indeed anticipated the expenditures — various leadmg 1nd1cators
or precursors to nuclear performance were cited in evidence, many of which
had been declining for some time. Indeed the Atomic Energy Control
Board, a federal agency, was threatemng not to renew certain operating li-
censes. On the other hand, the OEB apparently had not anticipated the need
for additional funds to be allocated or reallocated to this area and was evi-
dently previously unaware of the importance of the kinds of statistical data
provided by Hydro. It even stated, “Reliability, it appeared, could be used
to sanction any amount of expense,” a statement it surely would not have
made had it been in a position to independently assess costs, reliability, and
safety.?’ '

A second area where there is evidence consistent with asymmetry of infor-
mation is labour. As we have indicated, Ontario Hydro pays substantially
higher wages than those paid in various comparison groups. Hydro manage-
ment and professional staff, consisting primarily of engineers, receive com-
pensation that is 10% higher than that which is paid in an elite group of 15
comparison firms and institutions. Furthermore, Hydro unions have nsed their
control of nuclear technology to advantage in bargaining disputes.

Third, there is the overoptimism in financial forecasting exhibited by On-
tario Hydro during the 1980s. Again, this served the interests of the govern-
ment by forestalling higher rate increases, and it served Hydro interests by not
discouraging demand growth. Nevertheless, a number of down-side risks to
the forecasts were known by Hydro in advance — and yet neither the OEB nor
anyone else was successful in persuading Hydro to use more conservatiye as-
sumptions in its financial forecasting. Indeed, the Board stated: “The experi-
ence has been that Hydro seldom, if ever, overestimates its eventual costs, es-
pecially of construction, but also of operations.’ 30

Furthermore, there is evidence that Hydro has delayed costs. At HR 17,
the OEB indicated that heavy water inventories (which were being depreci-
ated to the year 2040!) and advances associated with uranium contracts
were overvalued on the books.>! Hydro did not recognize the problem until
1992.

Ontario Hydro is one of the largest corporations in Canada, and it is con-
trolled, as we have pointed out, by a changing and ad hoc set of instruments.
Asingle regulatory agency would be more able, and would have the incentive,
to gather information and to regulate on a consistent basis. This, of course,
would require either divorce from political uses of the firm or explicit recog-
nition of political policies and their costs.

1

¥ OEB, HR 17, Report of the Board, p. 7/21.
* OEB, HR 18, Report of the Board, p. 313.
3 OEB, HR 17, Report of the Board, pp. 8/14, 9/7.
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Recent industry developments

Future requirements and Ontario Hydro’s demand-supply plan: In 1989,
after a number of years of plar'l development, Ontario Hydro submitted its 25-
year demand—supply plan to the Environmental Assessment Board. Under the
plan, Hydro was requesting approval for the construction of 8000 MW of nu-
clear facilities, 4300 MW of fossil generation, 2000 MW of hydraulic, as well
as a 1000 MW transmission line from Manitoba. The plan also proposed to im-
plement 5570 MW of demand management programs and incorporate 2120
MW of nonutility generation by 2014, the end of the 25-year period (Environ-
mental Assessment Board, 1990-1993). Hydro’s planning philosophy was
predicated upon seeking to meet not median projections of load growth but
“upper” projections. The purpose was to seek approvals so that in the event of
upper load growth, Hydro would be in a position to respond more quickly with
supply-side options. ‘

In the year following the filing of these proposals, the New Democratic
Party was elected to power for the first time in Ontario. Shortly after his inau-
guration, the Premier announced a moratorium on future nuclear develop-
ments, appointed a new CEO for Ontario Hydro, and announced that the gov-
ernment would be proposing changes to legislation affecting Hydro.3? The
legislation would provide for fuel substitution programs as well as more direct
control of the government over Hydro policies and expenditures. *

By the beginning of 1992, Hydro had decided to defer approval requests for
any major nuclear or fossil stations. There were three major reasons for this
change. First, demand management program targets were increased substan-
tially on the expectation that government policy would mandate higher effi-
ciency standards and would allow Hydro to offer incentives for fuel substitu-
tion. Second, nonutility generation was forecast to increase dramatically as a
result of lower forecasts of natural gas prices. Third, Hydro had changed its
planning philosophy. Rather than planning to meet upper load growth, Hydro
would plan around the median. This change in planning philosophy was justi-
fied on the basis of increases in uncertainty regarding future demand.

By the end of 1992, as a result of stagnating load growth, it became clear
that Ontario Hydro would have significant excess capacity until the turn of the
century, and in January 1993 Ontario Hydro withdrew all requests for ap-
provals before the Environmental Assessment Board.

Nonutility generation: As of 1989, a modest portion of electricity in Ontario
was generated from sources other than Ontario Hydro. Installed nonutility
generation (NUG) capacity in that year was 1288 MW, of which only 26 MW

32 This left-of-center party had a long-standing policy of opposing nuclear power.
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were classified as purchase generation. The remaining 1262 MW were load
displacement NUG. These sources produced about 5 twh of electricity, or 4%
of the total generation in Ontario. {

In 1989 the government released a policy paper that underscored its desire
to encourage NUG in the province. It indicated that Hydro should seek to
achieve a target of 1000 MW of purchase NUG by the year 1995 and 2000
MW by the year 2000. In hindsight, these were woefully low estimates of the
potential for NUG supply in Ontario.

A number of factors have contributed to substantial NUG potential in On-
tario. First, there has been until recently the continental decline in the price
of natural gas. Natural gas comes to Ontario principally from the western
provinces, travelling several thousand miles through the TransCanada
Pipeline System. Pipeline capacity is being expanded so that there is a sig-
nificant supply of natural gas. Second, Hydro rates have risen by 30% in
nominal terms in recent years, thus increasing the price differential with nat-
ural gas and increasing the incentive for load displacement nonutility gener-
ation. Third, nonutility generators benefit from an accelerated write-off of
capital costs. Fourth, nonutility generators do not have to go through the kind
of extensive environmental assessment required of Hydro projects. Fifth,
nonutility generators do not have the “obligation to serve” required of On-
tario Hydro. Sixth, for small projects (up to S MW), Hydro has offered pur-
chase rates above avoided costs. The premium has been designed to encour-
age projects with greater thermal efficiencies or environmentally friendly
characteristics. '

However, there are a number of factors that NUGs claim give Hydro an un-
fair advantage. First, Hydro does not pay the usual corporate income taxes.
Second, Hydro benefits from the provincial guarantee of its debt, thus lower-
ing its borrowing costs. Third, nuclear generation in particular benefits from a
federal statute that limits the liability of the generator. Finally, Hydro has ben-
efited over the years from research sponsored by government (for example, in
the nuclear area) as well as land grants.

Currently in Ontario there is no informed agency authorized to regulate and
adjudicate disputes between Hydro and the NUG sector. An important role for
the regulator would be to ensure that a level playing field exists so that neither
Hydro nor private producers are accorded undue advantage.

In early 1993, Hydro announced that it was contemplating further limita-
tions on NUG development in view of its own capacity surplus as well as in-
ternal financial pressures. Hydro has calculated that proceeding with current-
ly planned NUG purchases would add as much as 3% to rates and as a result
is reconsidering current contracts.

Hydro is very concerned that major industrial users and municipal utilities
will build their own generating sources, which would increase the excess ca-
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pacity on the Hydro system. Because the preponderant portion of Hydro costs
is fixed, this would drive up rates for other users and thereby further attenuate
demand. As a result, Hydro is implementing low incentive rates to certain in-
dustrial users in order to discourage them from building their own generation
or otherwise curtailing purchases of electricity. However, such an approach
could be in violation of the power-at-cost principle embodied in the Power
Corporations Act.

Hydro’s decision to severely limit the purchase of nonutility generation is
being contested by the Independent Power Producer Society of Ontario, an or-
ganization that represents nonutility generators. The organization has taken the
position that retubing of the Bruce A nuclear station, which is to take place
during the 1990s, is not cost-effective and should not proceed. If the four units
at Bruce A were mothballed, the 3000 MW surplus would disappear, and fu-
ture needs could be met more cost effectively by private natural gas genera-
tion and cogeneration. (Most recently, Hydro has decided not to proceed with
retubing of one of the Bruce nuclear units.)

One of the arguments that has been advanced in support of the comp'etitive
fringe is that it plays an important audit function because it is in the interests
of private producers to discover and reveal Ontario Hydro costs. The current
debate in Ontario about the cost-effectiveness of retubing nuclear reactors pro-
vides an example of this function.

Demand-side management: Ontario Hydro is implementing a range of de-
mand-side management programs (DSM). Programs with the largest impact
on demand are those that attempt to improve electrical efficiency in lighting,
heating, and motors. In addition, Hydro has a load-shifting program and a fuel
substitution program, as well as special rates for interruptible loads.

The residential sector accounts for about 29% of electricity consumption in
Ontario of which more than half is for space and water heating. An additional
38% is for lighting and appliances and only 6% is for air cooling. However,
the residential load is weather sensitive and generally contributes significant-
ly to the winter and summer peaks. The commercial sector accounts for 34%
of electricity consumption in Ontario, about 40% of which is used for lighting
and another 40% for motors and equipment. The largest electricity consuming
sector is industry, which accounts for about 37% of electricity consumed in
Ontario, of which over 70% is used to drive motors and run equipment.

In evaluating potential DSM programs, Hydro uses the “total resource cost
test,” also known as the “total customer cost test.” In calculating this test,
Hydro incorporates the present value of the incremental cost of capital,
changes in customer fuel and operating costs, program administration costs,
and delivery costs. The test attempts to minimize the total societal costs of pro-
ducing a given service.
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The total customer cost test is premised on the idea that there exist mar-
ket imperfections or distortions preventing the market from allocating re-
sources efficiently. These include environmental externalities, pricing at av-
erage instead of marginal costs, imperfect information, differing social and
private discount rates, and principal — agent problems. In a number of juris-
dictions in the United States, there is movement toward monetization of en-
vironmental externalities in an integrated resource planning process that
compares supply-side options to demand-side options. Recently, Hydro has
been considering moving toward accounting methods that incorporate valu-
ation of externalities.

In Ontario, electricity is priced at average historical cost. When marginal or
avoided costs exceed average costs, there is potential for increasing economic
efficiency by providing financial incentives that would reduce electricity con-
sumption through conservation or fuel substitution. Economic efficiency
would limit the incentive to the difference between avoided costs and average
costs. Ontario Hydro, on the other hand, has considered paying incentives up
to the level of avoided costs,” though the level of the incentive would be ul-
timately determined by program penetration rates as well as the overall impact
on rates.>* In 1989, avoided costs were estimated to be about 3.7 Canadian
¢/kWh.3 Since then, as a result of excess capacity, avoided costs are expect-
ed to be below 2 ¢/kWh for most of this decade.

Hydro DSM programs are divided into the following categories: energy ef-
ficiency improvement, fuel substitution, load shifting, and interruptible power.
Energy efficiency improvement programs encompass a broad range of initia-
tives in the residential, commercial, and industrial sectors. Included are pro-
grams to increase lighting efficiency (e.g., through the use of compact fluo-
rescent light bulbs), to improve thermal envelopes, and to enhance motor
efficiency and efficiency of industrial processes.

Load-shifting programs rely principally on time-of-use pricing. In 1989,
Hydro initiated time-differentiated rates for all large industrial customers in
Ontario.>® Time-of-use rates are also available to municipal utilities on an op-
tional basis. .

Hydro’s recent target of 2866 MW in demand management by the year
2000 is substantial — comprising in excess of 10% of the system peak. By the
year 2015, Hydro plans to achieve close to 5000 MW of DSM savings, which
would be about 15% of the system peak (see Table 9-7).

3 Providing the Balance of Power, Ontarioc Hydro, Demand/Supply Report, page 7.

3 The latter being the ‘rate impact measure’ or ‘no losers test.’

35 Providing the Balance Power, Ontario Hydro, Demand/Supply Report, page 7-14.

3 Hydro is contemplating performing a real time pricing experiment with its large customers,
(HR 21, Main Submission, p. 79).
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Table 9-7. Ontario szdro’s demand-side management programs (MW)

Electrical | ; Total
Load efficiency Fuel Interruptible Total  system

Year  shifting = improvements  substitution - load DSM  peak
1991 150 293 8 652 1,103 22,625
1995« 302 1,039 43 617 2,001 23,574
2000 600 1,389 237 1640 2,866 25,562
2005 925 1,814 413 601 3,753 27,258
2010 1,125 2,134 566 640 4465 29,350
2015 1,225 2,324 ! 691 687 4927 32954

Source: Environmental Assessment Board Hearing into Ontario Hydro’s Demand/Sup-
ply Plan, Exhibit 796, Attachment C, page 45; Attachment I, Table I-1-1.

The debate on industry restructuring: The flurry of privatization that has
taken place around the globe has spawned a debate within Ontario as to the
most desirable structure of the electricity industry. A number of alternatives
have been aired, each with its advantages and disadvantages. The main impe-
tus driving the debate has been declining performance of the utility, particu-
larly with respect to nuclear generation, and a dramatically increasing debt
load at a time of economic recession. A number of alternatives are available,
including privatization; vertical unbundling and inducing competition among
pieces of the still publicly owned firm; allowing increased NUGs and third-
party access; and removing the constraints on wheeling. Regulatory reform is
crucial in all these possibilities.

Figure 9-2 provides details on the present generating and distribution facil-
ities in Ontario. The system consists of the East (the major portion) and West
systems, interconnected by one 230 KV line. The major demand areas are
around the southwestern tip of Lake Ontario. Note how major 500 KV trans-
mission lines form a spine into the Toronto area. The system operates over
long distances with few major demand nodes. There are 79 generating sta-
tions: 68 hydraulic, 5 nuclear, and 6 fossil-fuelled. The 68 hydraulic structures
have a peak capacity of 6489 MW, three river sites account for 55% of this
total (six on the Niagara River —~ 2005 MW, one on the St. Lawrence River ~
740 MW; five on the Ottawa River — 846 MW). The five nuclear stations have
a peak capacity of 14164 MW — 44% of system peak capacity (32.5 GW).

Schemes to privatize, unbundle, and increase intrafirm competition must
begin with the reality of the facilities — generation, transmission, and distrib-
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Figure 9-2. Map of Generation and Transmission Facilities in Ontario [Ontario
Hydro Major Stations (greater than 100 MW capacity) and 500kV and 230kV Line
Routes (mid 1989)].

ution. Complete privatization of Ontario Hydro generating facilities is un-
likely. Over half of the energy generated by Hydro comes from nuclear
sources. These systems account for 44% of system capacity, and such facili-
ties are difficult to privatize, as recent experience in the United Kingdom un-
derlines. (In the United Kingdom, nuclear power represents a much smaller
share of capacity.)

Another 25% of current generation in Ontario is hydraulic, with major fa-
cilities at Niagara Falls and on two other river systems. Given the unique na-
ture of this particular site and the history of Ontario Hydro, which began as the
transmission utility connecting this site to municipal utilities, any attempt to
privatize would be met with considerable public resistance. The water rentals
now charged are low when compared to the opportunity cost of the water as
determined by the price of alternative sources of electricity. Thus, the asset
value of the hydro site is contingent on the water rentals charged. Privatizing
hydro sites would be dependent on the stated intent of the owner of the water
— the province — with respect to charges for water rentals. A continuation of
low water rentals would mean high bids: the present value of the difference be-
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tween the opportunity cost of water and the price. High water rental rates
would result in low bids but higher annual yields in the future. Privatizing the
Falls by transferring shares to the public at current water rental rates would
produce the low cost firm by 'definition. ‘

This leaves the fossil generation, much of which is aging or is being used
in peaking mode. Furthermore, the use of fossil facilities is limited in Ontario
by strict provincial caps on acid gas emissions. Because coal is the swing fuel
in Ontario, output for this type of generation is the most volatile, leading to in-
creased risk associated with the ownership of this asset.

A variety of alternatives exist for partial transfer of ownership, including
public sale of shares in Ontario Hydro from which the proceeds would be used
to reduce Hydro’s $36 billion debt. Another option would be to transfer partial
ownership of the generating utility to the municipal distributing utilities,
which in any event have never relinquished their historic claims to ownership
of Hydro. The municipal utilities have very little debt and would be in a posi-
tion to shoulder a significant portion of the debt. The quid pro quo would like-
ly be increased representation of Ontario Hydro’s Board of Directors, and thus
greater influence on the decisions taken by Hydro. However, it should be
noted that any attempts to introduce private ownership should occur after the
transmission grid and distribution facilities owned by Ontario Hydro are sep-
arated from generation. Otherwise, the creation of private property rights
would severely hamper any future possibilities for vertical unbundling of the
natural monopoly segments of the industry (transmission and distribution)
from those that can benefit from competition (i.e., generation).

There are a number of scenarios that would contemplate a larger role for
private generation and a competitive element in the electricity industry of On-
tario. One would involve competition at the wholesale level. The transmission
company would be separated from generation and would be responsible for
purchasing power from any willing suppliers at the lowest possible cost. It
would then sell it to distributors. A second scenario would involve permitting
third party access (TPA) to the grid. Municipal utilities and large users could
purchase their power as they pleased. Current market conditions — in particu-
lar, high costs at Hydro combined with low natural gas prices — would yield a
strong response to either wholesale or retail competition. However, moving to
wholesale rather than retail competition has a major advantage in that the lat-
ter is essentially irreversible. Again, private property rights (e.g., contractual
agreements amongst private purchasers and sellers) would be difficult to re-
verse if a decision were made at some point in the future to move to wholesale
competition.

In any event, a central problem that would need to be resolved would be the
“stranded assets” that could be created as customers purchased from genera-
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tors other than Hydro. A critical role for the regulator would be to determine
appropriate transmission charges, which could include levies for assets that a
former customer could be deemed to have stranded. The regulator would also
resolve transmission disputes as well as conduct rate and capital expenditure
reviews of Hydro. In the short run, competitors would serve a useful auditing
function in reviewing Hydro costs. In the long run, there is potential for down-
ward pressure on prices through competition and innovation. A second central
issue deals with the obligation to serve (or to ensure that adequate supplies of
power are available). In any system, there would be strong political pressure
to ensure that this responsibility resides with some entity.

Recently, discussion has begun in the province on how intrafirm competi-
tion might be introduced. In its restructuring, Hydro has been divided admin-
istratively into transmission, fossil, hydraulic, nuclear, energy services, and in-
ternational enterprise units. Could the generating facilities at Hydro be
induced to compete against one another? The economics literature is not sup-
portive of this idea because managers would have to be induced to take risks
and thus would have to earn rewards or be punished. Unless new compensa-
tion schemes were introduced, providing unit managers with contingent
claims, competition between units would not be real.

Summary

Public ownership and the form of regulation in Ontario have not avoided the
problems that have plagued private electric utilities in the United States. In-
deed, a cursory examination of rate changes between Ontario Hydro and av-
erage U.S. rates shows similar increases in the mid-1970s but for totally dif-
ferent reasons. United States utilities were to a substantial degree oil-based,
and the rate jumps in the United States in the mid-1970s were due to exoge-
nous increases in fuel price. In Ontario, the rate increase in the mid-1970s was
endogenous — the result of bringing nuclear onstream. Similarly, U.S. utilities
and Ontario Hydro faced the high interest rates of the 1980s. Again, rate in-
creases were common to all. Ontario Hydro, however, saw substantial (30%)
rate increases in the early 1990s, rate increases largely absent in the United
States. The long lead times, large capital requirements, huge construction
overruns of the nuclear program in Ontario, and lower-than-expected load
growth created upward pressure on rates.

In earlier sections we described how Ontario Hydro developed as an inte-
grated publicly owned monopoly from its inception as a transmission utility.
The firm was able to avoid direct regulation and supervision by intense polit-
ical lobbying. As the complexity of the electricity system grew, so did the
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cision-making process and the need for greater accountability. Among its
many recommendations were the following:

The Ontario Energy Board should be empowered to hold bi-annual public re-
view of Ontario Hydro’s Resource Development Plan, and publish a public
report with recommendations to Cabinet. (p. 65)

The Ontario Energy Board Act should be amended to give the Board the
powers to regulate electricity rates. (p. 75)°

The recently aborted review of Ontario Hydro’s 25-year plan before the En-
vironmental Assessment Board proved fruitless principally as a result of the
difficulties in forecasting oyver such an extended period such variables as load
growth, fuel prices, economic activity, natural conservation, private genera-
tion, and technological change. An incremental approach, with regular capital
program reviews, as recommended by the Select Committee, is far preferable.
Furthermore, such reviews should be conducted by the same agency so that the
regulator can benefit from the accumulation of information and thereby miti-
gate, to some modest degree, the informational asymmetries. Whether the ap-
propriate forum is the Environmental Assessment Board, the Ontario Energy
Board, or a forum that includes representatives from both of these is yet to be
determined. However this is resolved, the authority to regulate, not just to rec-
ommend, should be granted.

Third, the informational asymmetries between Hydro and the regulator will
persist because of the nuclear technology. However, an increase in perfor-
mance-based pay and an increased role for competitive forces would substan-
tially offset this disadvantage.
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