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Synopsis

This re port is the third in the Fra ser In sti tute’s Con ti nen tal En ergy Strat egy for North
Amer ica se ries. It pro vides a cur rent and com pre hen sive over view of the elec tric ity
sec tor in Can ada, the United States, and Mex ico, and an as sess ment of the re quired in -
fra struc ture de vel op ment over the next decade.

Mar ket-driven devel op ment of the con ti nent’s energy resources and endow -
ments can bring eco nomic ben e fits to North Amer i cans in the form of expanded
employ ment oppor tu ni ties and income, improved liv ing stan dards, energy price sta -
bil ity, and greater secu rity of energy sup ply. This report addresses the mag ni tude of
invest ment that will be required in elec tric ity infra struc ture in North Amer ica and
also iden ti fies some of the mar ket, reg u la tory, and other chal lenges asso ci ated with the 
mate ri al iza tion of such invest ments. 

The report con cludes with a series of pol icy rec om men da tions that, if imple -
mented, will help alle vi ate and solve some of the iden ti fied chal lenges asso ci ated with
the required proper, cost-effi cient, and timely devel op ment of elec tric ity infra struc -
ture in North Amer ica. The main goal of the pol icy rec om men da tions is to ensure that
pol icy and insti tu tional frame works are as con du cive as pos si ble to the devel op ment of 
North Amer ica’s energy resources in light of cur rent mar ket con di tions, legit i mate
envi ron men tal con cerns, and global invest ment oppor tu ni ties.
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Foreword

This re port is the third in a se ries of pa pers be ing pro duced by the Fra ser In sti tute in
the course of de vel op ing a Con ti nen tal En ergy Strat egy for North Amer ica. The first
and sec ond pa pers fo cused on crude oil and nat u ral gas is sues in re la tion to a con ti nen -
tal en ergy strat egy. This pa per fo cuses on the out look for North Amer i can in vest ment
in the elec tric gen er a tion capacity, trans mis sion, and dis tri bu tion sec tor and on
non-mar ket bar ri ers and ob sta cles that stand in the way of such in vest ment. It then ex -
am ines means for re mov ing and low er ing these bar ri ers. 

The pri mary objec tive of the con ti nen tal energy strat egy research pro gram is to
ensure that pol icy and insti tu tional frame works are as con du cive as pos si ble to the
devel op ment of North Amer ica’s energy resources in light of cur rent mar ket con di -
tions, legit i mate envi ron men tal con cerns, and global invest ment oppor tu ni ties (Klein
and Tobin, 2008). This goal is pred i cated on the eco nomic ben e fits that mar ket-driven 
devel op ment of the con ti nent’s energy resources (crude oil, nat u ral gas, coal, and
other energy endow ments, includ ing ura nium and hydro resources) can bring to
Cana di ans, Amer i cans, and Mex i cans in terms of expanded employ ment oppor tu ni -
ties and income, improved liv ing stan dards, energy price sta bil ity, and greater secu rity
of energy sup ply.
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Exec u tive sum mary

Can ada, the United States, and Mex ico com bined cur rently have ap prox i mately 1,206
gigawatts (GW) (or 1,206,062 mega watts [MW]) of elec tric gen er a tion capacity
(Statistics Can ada, 2010c and 2010d; National En ergy Board, 2009a; En ergy In for ma -
tion Ad min is tra tion, 2010e and 2010f; Comisión Fed eral de Electricidad, 2010). In
spite of per sis tent prog ress in en ergy ef fi ciency ini tia tives, con tin ued pop u la tion and
eco nomic growth, as well as the pro duc tion of new and more elec tric ity-con sum ing
prod ucts such as cell phones, laptops, tab lets, and even elec tric au to mo biles, mean
that sub stan tial in vest ment in new elec tric gen er a tion, trans mis sion, and dis tri bu tion
fa cil i ties will be re quired in the future.

Accord ing to a recent National Energy Board fore cast, Cana dian elec tric gen er a -
tion capac ity is pro jected to increase by 15 per cent (or 19,835 MW) from an esti mated
131,418 MW in 2010 to 152,903 MW in 2020, with a total of 26,793 MW of gross
capac ity addi tions (National Energy Board, 2009a; Sta tis tics Can ada, 2010c and
2010d). In the United States, elec tric util i ties will need 52,175 MW of gross elec tric
gen er a tion capac ity addi tions from 2010 to 2020 (Energy Infor ma tion Admin is tra tion, 
2010a). In Mex ico, 23,323 MW of gen er a tion capac ity will need to be added from 2010
through 2020 (Comisión Fed eral de Electricidad, 2009, Secretaria de Energía, 2009).
As a whole, elec tric gen er a tion capac ity in North Amer ica is pro jected to increase by
102,291 MW by 2020 (8 per cent) com pared to cur rent lev els. 

Sub stan tial invest ment will also be required in new and expanded elec tricity
trans mis sion and dis tri bu tion facil i ties to trans port the increased vol ume of elec tric ity 
from where it is gen er ated to where it is used. The need to con nect wind power and
hydro elec tric capac ity being built in remote regions to con sump tion cen ters will add
to these invest ment require ments and will include inter na tional, cross-bor der con -
nec tions. Fur ther, to remain reli able as elec tric ity pro duc tion and con sump tion
increases, inter re gional trans mis sion con nec tions through out North Amer ica will
need to be strength ened. Also, the deploy ment of new smart-grid, energy effi ciency,
and other man age ment tech nol o gies will mean that a greater share of North Amer i can 
elec tric ity infra struc ture invest ment will be allo cated to dis tri bu tion.

Based on esti mated costs from energy agen cies, indus try groups, and con sul -
tants, the required invest ment in North Amer i can elec tric ity infra struc ture from 2010
to 2020 will be approx i mately US$858 bil lion (in 2010 dol lars), or the equiv a lent of $86
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bil lion per year. Expressed in “as spent,” or nom i nal dol lars, the required invest ment
will approach US$1 tril lion.1 

The mag ni tude of the invest ment will largely depend on the mix of tech nol o gies
used for gen er a tion capac ity increases. A lower share of renew able energy pro jects
could sub stan tially lower the amount of invest ment required. Yet, regard less of the
com po si tion of the invest ment, the mag ni tude is large. 

Unfor tu nately, non-mar ket bar ri ers threaten to pre vent this required invest -
ment from being real ized. Unnec es sary obsta cles or spe cific tech nol ogy require ments
that delay or increase invest ment in incre men tal gen er a tion and trans mis sion facil i ties
will result in higher elec tric ity costs for end-users. That is because power rates will
have to be adjusted (by reg u la tors or mar ket forces) to ration lim ited elec tric ity sup -
plies, or to cover higher invest ment require ments. Moreover, fail ure to achieve the
required level of cap i tal spend ing on such facil i ties and the result ing higher elec tric ity
costs will dampen growth of indus trial pro duc tion.

These fac tors would cause North Amer i can eco nomic growth to be con strained
and improve ments in liv ing stan dards aris ing from growth in the elec tric ity sec tor to
be fewer. Fur ther, road blocks to elec tric gen er a tion capac ity and trans mis sion invest -
ment threaten the reli abil ity of the con ti nen tal elec tric ity sys tem and increase the pos -
si bil ity of black outs.

Invest ment bar ri ers in this sec tor include energy pol icy risk. Pro spec tive inves -
tors in a cap i tal-inten sive indus try are wary of energy pol icy changes and mod i fi ca -
tions that would impinge upon their expected returns. Exam ples of this type of risk
include the pos si bil ity that the elec tric ity gen er a tion sec tor may be re-reg u lated or
that a gov ern ment direc tive could place a pro ject in jeop ardy (as in Ontario when, in
the fall of 2010, the gov ern ment decided not to allow a gas-fired gen er a tion plant to be
con structed in Oakville after the appli ca tion by TransCanada Cor po ra tion to build the 
plant had been approved). Sim i larly, uncer tainty regard ing envi ron men tal reg u la tions
(as with pos si ble severe con straints on green house gas emis sions, includ ing so-called
cap-and-trade schemes) makes it dif fi cult for pro po nents of coal-fired and even nat u -
ral gas-fired gen er a tion to deter mine the extent to which such pro jects could com pete. 
Uncer tainty about whether or when new trans mis sion facil i ties would be con structed,
and how and to what extent the inves tor is expected to bear part of the cost of expand -
ing the trans mis sion sys tem, poses another obsta cle to invest ment in elec tric gen er a -
tion capac ity.

Other bar ri ers to invest ment include: land access dis putes with native groups or
land own ers; the time and cost involved in obtain ing nec es sary reg u la tory approv als,
espe cially across mul ti ple juris dic tions, and par tic u larly when a pro posed trans mis -
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sion line would cross inter na tional bound aries; nuclear plant approval issues; inad e -
quate returns on invest ment because of allowed rates of return on equity that are low
rel a tive to other juris dic tions or sec tors; the time, costs, and uncer tainty of reg u la tory
pro cesses; reg u lated elec tric ity mar kets; and unclear or unsta ble price sig nals,
amongst oth ers.

Invest ment in nuclear power plants faces a par tic u larly high hur dle because of
the myr iad approv als that are required from dif fer ent agen cies. In the end, all these
approv als usu ally lead to a cost of con struc tion that is con sid er ably more than the ini -
tial esti mates. This is of par tic u lar con cern given the high cap i tal costs required to
build a nuclear power plant (ie., bil lions of dol lars in cap i tal and lead times or con -
struc tion times of 10 years or more), yet the ben e fits of such invest ments (reli able, effi -
cient elec tric ity over sev eral decades) are not often taken into con sid er ation by the
reg u la tors.

Where gen er a tion is reg u lated, the often low avail able return on equity may also
be a bar rier to invest ment. On the other hand, where elec tricity gen er a tion has been
dereg u lated but whole sale elec tric ity mar ket con di tions are not com pet i tive, the
prices may not reflect the rev e nue stream that inves tors in new gen er a tion capac ity
expect to real ize. An expec ta tion of uncer tain or highly vol a tile prices may keep wary
investors at bay.

Fur ther, where own er ship of elec tric gen er a tion facil i ties is for the most part
reserved for the state and gen er a tion is reg u lated, as in Mex ico, there is lit tle oppor tu -
nity for pri vate invest ment to expand. More over, the mix of gen er a tion capac ity is
essen tially deter mined with out the ben e fit of deci sions that are based on mar ket sig -
nals. This means that there is vir tu ally no assur ance that, in the long-run, the expan -
sion of elec tric ity sup ply will be achieved at low est cost.

This study rec om mends that policymakers in Can ada, the United States, and
Mex ico elim i nate or reduce bar ri ers to invest ment in elec tric gen er a tion and trans -
mis sion facil i ties with policies that:

4 Reduce the risk to inves tors from unnec es sary or sud den changes to energy pol i cies
and reg u la tions;

4 Reduce envi ron men tal pol icy uncer tain ties such as, for exam ple, those related to
poten tial severe con straints on car bon emis sions, pro vid ing poten tial inves tors with
suf fi cient time and infor ma tion to adjust their busi ness plans;

4 Estab lish ongo ing con sul ta tive processes and mech a nisms to ensure that policymakers
have a sound under stand ing as to how any pro posed changes in energy pol i cies will
affect stake holders;

4 Defuse land access issues with pri vate land own ers and native groups by estab lish ing
pub lic con sul ta tion and dis pute res o lu tion pro cesses that allow suf fi cient time for pro -
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ject devel op ers to inform and edu cate the involved par ties and to resolve dis putes as
quickly as pos si ble;

4 Stream line the reg u la tory approv als pro cesses for new nuclear plants by del e gat ing
one agency to deal with all the nec es sary paper work and reg u la tory approv als wher -
ever prac ti cal, in order to reduce the num ber of fed eral and state or pro vin cial agen cies 
that pro ject pro po nents must liaise with, and thus elim i nate unnec es sary dupli ca tion
and speed up deci sions;

4 Improve the effi ciency of trans mis sion pro ject approval pro cesses where numer ous
juris dic tional lev els and more than one state or prov ince are involved. Estab lish ing
joint approv als pro cesses and pro ce dures would help secure approval for poten tial
inter na tional trans mis sion projects;

4 Require reg u la tory agen cies to stream line their appli ca tion pro cess ing pro ce dures to
reduce the time and cost required for them to make deci sions per tain ing to elec tric
trans mis sion and dis tri bu tion pro ject appli ca tions;

4 Dereg u late the elec tric ity gen er a tion busi ness in Mex ico and in those US states and
Cana dian prov inces where this has not yet been done to allow elec tric ity to be priced
by mar ket forces that pro vide mean ing ful sig nals to poten tial inves tors. With mar -
ket-based sig nals to guide devel op ment, elec tric ity sup ply costs will, in the long run,
reflect the cost and avail abil ity of com pet ing tech nol o gies;

4 Pri vat ize gov ern ment-owned elec tric gen er a tion, trans mis sion, and dis tri bu tion com -
pa nies, includ ing Mex ico’s Comisión Fed eral de Electricidad, if the nec es sary con sti -
tu tional reforms can be achieved;

4 Ensure that invest ment in reg u lated trans mis sion and dis tri bu tion is attrac tive rel a tive to
other juris dic tions and indus tries by review ing the meth od ol o gies for deter min ing allow -
able rates of return on equity to ensure that they result in reg u lated rates of return closely
sim i lar to those that would be real ized with com pet i tive, open mar ket con di tions;

4 Facil i tate invest ment in mer chant trans mis sion facil i ties (lines that are phys i cally
inde pend ent from a reg u lated trans mis sion grid) to inter con nect mar kets and regions
where such ser vices would improve the elec tric ity sup ply options that are avail able to
con sum ers;

4 Estab lish trans par ent rules that deter mine who will pay for the trans mis sion sys tem
expan sions that will be required if pro posed renew able and other elec tric gen er a tion
facil i ties are built.

These rec om men da tions con sti tute impor tant ele ments of the Insti tute’s con ti -
nen tal energy strat egy.
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About the Con ti nen tal Energy
Strat egy initiative

The Fra ser In sti tute’s Con ti nen tal En ergy Strat egy re search pro gram, as it re lates to
elec tric ity, is to lay out pol icy rec om men da tions that will help to en sure that North
Amer ica’s en ergy re sources, such as nat u ral gas, coal, ura nium, and hy dro re sources,
which are used to gen er ate elec tric ity, are de vel oped as ef fi ciently and as ex ten sively as
pos si ble given mar ket re quire ments, sci ence-based en vi ron men tal con cerns, and in -
ter na tional com pe ti tion (Klein and Tobin, 2008). In creased de vel op ment and pro duc -
tion of the con ti nent’s en ergy re sources aris ing from free-mar ket de ci sions, along with 
free en ergy trade with the rest of the world, would gen er ate ex ten sive em ploy ment, la -
bor in come, and eco nomic growth ben e fits, and thereby con trib ute to im prove ments
in the qual ity of life of North Amer i cans. Fur ther de vel op ment of the con ti nent’s en -
ergy re sources un der free mar ket prin ci ples would also bol ster the se cu rity of en ergy
sup ply by in creas ing the range of en ergy sup ply op tions avail able to North Amer ica’s
con sum ers who, ul ti mately, would ben e fit from greater choice and competitive rates.

Because mar ket forces best deter mine the most effi cient allo ca tion of North
Amer ica’s energy resources, devel op ment of a con ti nen tal energy strat egy does not
include iden ti fy ing energy invest ment, pro duc tion, and trade tar gets. Rather, the focus 
is on ensur ing that gov ern ment pol i cies per tain ing to energy resource invest ment,
devel op ment, con sump tion and trade are sta ble, fair, and appro pri ate. Gov ern ment
inter ven tion in energy invest ment deci sions must be avoided as the allo ca tion of
resources is best left to those who are moti vated by free mar ket invest ment oppor tu ni -
ties, have in-depth knowl edge of the advan tages and dis ad van tages of com pet ing
energy pro duc tion tech nol o gies, and are thus pre pared to take the asso ci ated risks
based on their understanding of future energy requirements.

By fos ter ing con di tions that will allow free mar kets to func tion effec tively, pub lic 
pol icy set tings and insti tu tional arrange ments will be con du cive to invest ment in the
expan sion of the con ti nent’s energy sup ply capac ity. In rela tion to a par tic u lar energy
com mod ity, such as elec tric ity, this means that non-mar ket bar ri ers to invest ment in
elec tric gen er a tion, trans mis sion, and dis tri bu tion infra struc ture, such as unnec es sar -
ily com plex reg u la tory approval pro cesses and pro ce dures, must be removed. Pol icy
frame works must also sup port energy mar ket com pe ti tion and inno va tion and, sub -
ject to appro pri ate envi ron men tal restric tions, allow inves tors free dom of choice to
deter mine energy resource and elec tric ity pro duc tion loca tions and to define the
scope of their busi ness plans in accor dance with mar ket con di tions. Fur ther, the con ti -
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nen tal energy strat egy must be sup ported by leg is la tion that ensures that access to the
cap i tal and labor pools required for the financ ing and con struc tion of new energy pro -
duc tion and trans por ta tion facil i ties is not con strained by inef fi cient mar ket reg u la -
tions or dis tor tions.
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Intro duc tion

This third re port in the In sti tute’s Con ti nen tal En ergy Strat egy re search pro gram fo -
cuses on pol icy ini tia tives that would fa cil i tate pri vate ven tures in elec tric power gen -
er a tion and trans mis sion ca pac ity, as well as pro mote whole sale elec tric ity trade by
re mov ing or low er ing in vest ment bar ri ers and reg u la tory hur dles in elec tric ity gen er a -
tion and trans mis sion fa cil i ties. 

Elec tric ity is a very impor tant com po nent of North Amer ica’s energy mosaic.
Hav ing the capac ity to gen er ate suf fi cient elec tric ity to meet power require ments at
prices that are glob ally com pet i tive is impor tant for the con ti nent’s eco nomic pros per -
ity. Growth of elec tric power gen er a tion capac ity, which uses the con ti nent’s vast coal,
nat u ral gas, and ura nium resources, as well as hydro and other renew able energy
sources, together with fur ther strength en ing of elec tric trans mis sion sys tems and dis -
tri bu tion net works, will bring con sid er able employ ment, labor income, and other
economic benefits.

Fur ther, strength en ing the elec tric ity trans mis sion grid by upgrad ing and
extend ing exist ing facil i ties and con struct ing new trans mis sion lines will reduce the
like li hood of a wide spread elec tric power black out, such as that which affected about
50 mil lion peo ple in Ontario and parts of the US North east and Mid west in August
2003 (North east Power Coor di nat ing Coun cil, 2004). The result ing improve ment in
elec tric ity sys tem reli abil ity will, in turn, help to improve the secu rity of con ti nen tal
energy by increas ing the range of sup ply options that are avail able to energy con sum ers.

The first seg ment of this report pro vides an over view of the elec tric gen er a tion
capac ity and elec tric ity con sump tion and out looks for Can ada, the United States, and
Mex ico. The sec ond sec tion pro vides a brief dis cus sion of transmission own er ship
mod els, as well as an over view of the trans mis sion sys tems in the three coun tries and
some indi ca tion as to where those sys tems will need to be expanded. A brief dis cus sion 
of how elec tric ity prices are deter mined in the three coun tries fol lows. The fourth part
exam ines trends in Can ada-US and US-Mex ico elec tric power trade. This is then fol -
lowed by a dis cus sion of the mag ni tude of invest ment in elec tric gen er a tion capac ity
and trans mis sion that will be required from 2010 to 2020. Reg u la tory and other bar ri -
ers which could impede or delay that invest ment are then exam ined. The paper con -
cludes with a num ber of pol icy rec om men da tions aimed at low er ing bar ri ers to
invest ment in the elec tric ity sec tor. If imple mented, these rec om men da tions would
help to ensure that required elec tric ity sec tor invest ment is achieved.

A glos sary at the end of this report fol low ing the “Ref er ences” sec tion explains
some of the terms used in this report. 
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Elec tri c gen er a tion capac ity 
and electricity pro duc tion

Cana dian over view and out look

Fig ure 1 il lus trates the com po si tion of Can ada’s elec tric gen er a tion ca pac ity2 of
129,090 mega watts (MW) as of year-end 2009.

Hydro capac ity accounts for 58 per cent of Can ada’s elec tric gen er a tion capac ity
fol lowed by coal ther mal (13 per cent), nuclear power (10 per cent), and nat u ral gas
ther mal sta tions (9 per cent). Fuel oil and die sel com bus tion units rep re sent about 5
per cent of the total, while wind and tidal power, accounted for 2 per cent and less than
1 per cent, respec tively.3 
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Figure1: Elec tric power gen er a tion capac ity in Can ada (MW), 
by source, 2009
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                   Source: Sta tis tics Can ada, 2010c and 2010d; fig ure by authors.

2 The glos sary dis tin guishes between the con cepts of gen er a tion capac ity and elec tric ity gen er a tion.

3 Accord ing to the Cana dian Wind Energy Asso ci a tion, as of Decem ber 2010, there were 3,549 MW of
installed wind power gen er a tion capac ity in Can ada (Cana dian Wind Energy Asso ci a tion, 2010).



Hydro resources are used to power hydrau lic tur bines, while ura nium is used to
power nuclear steam tur bines. Con ven tional steam tur bines (26,493 MW) are mainly
pow ered by coal (60 per cent) and oil (18 per cent), but also use nat u ral gas (10 per cent)
and other sources of fuel (11 per cent). Com bus tion tur bines (10,333 MW) are mainly
fueled with nat u ral gas (84 per cent) and oil (16 per cent). Tidal power tur bines at Can -
ada’s only tidal power plant in Nova Sco tia, the Annapolis sta tion, account for the
coun try’s tidal power gen er a tion capac ity (Sta tis tics Canada, 2010c and 2010d).

Because new elec tric gen er a tion facil i ties are increas ingly being located fur ther
away from the large con sum ing cen ters than in the past (as, for exam ple, in the case of
the hydro devel op ments under way or in the plan ning stages in Man i toba and Que bec), 
other things being equal, the deliv ered cost of elec tric ity is bound to increase due to
greater trans mis sion costs. Pub lic pol i cies that encour age the devel op ment of renew -
able energy sources, such as wind gen er a tion (gen er ally more costly than elec tric ity
from con ven tional sources, such as gas-fired ther mal plants) will also put upward
pres sure on elec tric ity costs.4 These fac tors under score the need for pol i cies that will
help pri vate inves tors develop elec tric ity pro duc tion capac ity on the basis of their
knowl edge of the available technologies and future market requirements. 

Cana dian elec tricity pro duc tion in Sep tem ber 2010 was 39,860 gigawatt-hours
(GW-h). As fig ure 2 illus trates, 22,320 GW-h, or 56 per cent of the elec tric ity, was pro -
duced by hydro elec tric facil i ties. Pro duc tion from oil, nat u ral gas, and coal com bus -
tion plants (9,739 GW-h or 24 per cent)5 as well as from nuclear power plants (7,551
GW-h or 19 per cent) was also sig nif i cant. Elec tric ity gen er a tion from tidal, wind, and
other renew able energy sources except hydro facil i ties was less than 1 per cent of total
gen er a tion (240 GW-h)(Statistics Canada, 2010b).

Cana dian elec tric gen er a tion capac ity is pro jected to increase by 19,835 MW
from 2010 to 2020 in the National Energy Board’s 2009 Ref er ence Case Sce nario
(National Energy Board, 2009a: chap ter 8 and Appen dix table 5.1).
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4 One indi ca tion of this is a recent anal y sis by Aegent Energy Advis ers Inc. for the Cana dian Man u fac tur ers
and Export ers, which indi cates that the “Feed-in Tar iffs” (FIT) in Ontario, or the guar an teed prices that
are paid to gen er a tors using spe cific renew able energy tech nol o gies such as solar and wind, will sub stan -
tially boost Ontario elec tric ity prices from 2010 to 2015. Alone, the sub sidy amounts (i.e., the dif fer en tials
between the amounts paid for energy from renew able sources that are eli gi ble for the FITs, and the pro -
jected whole sale spot elec tric ity prices) are likely to increase Ontario’s elec tric ity costs by almost $27 per
MW-h (exclud ing the HST); or fully half of the total pro jected increase in costs of $54 per MW-h. Of the
pro jected increase in res i den tial elec tric ity costs, the FIT sub si dies (includ ing the HST) will add about 3 cents/
kW-h to con sum ers’ unit elec tric ity costs. But this is only part of the story. If the incre men tal trans mis sion 
costs result ing from add ing renew able gen er a tion capac ity in remote areas and other renew able energy
costs are included, Ontario’s renew able energy pro gram accounts for nearly 69 per cent of the pro jected
increase in elec tric ity costs from 2010 to 2015 (Aegent Energy Advi sors Inc. 2010). (For fur ther dis cus sion
of this and related issues, see Angevine and Murillo, 2011.)

5 Con ven tional steam tur bines (7,814 GW-h) + com bus tion tur bines (1,864 GW-h) + inter nal com bus tion
tur bines (62 GW-h) = 9,739 GW-h.



The National Energy Board’s capac ity pro jec tions reflect gov ern ment announce -
ments as well as plans announced by inves tors before the Ref er ence Case fore cast was
final ized in 2009. The antic i pated impacts of the Board's energy price assumptions on
the choice of gen er a tion capac ity tech nol o gies are also cap tured in the Ref er ence Case.

Gen er a tion capac ity decom mis sions and retire ments over the 10-year period are 
expected to total 6,958 MW, with 78 per cent (5,437 MW) expected to come from the
decom mis sion ing of coal-fired power plants, mainly in Ontario (4,055 MW) and
Alberta (909 MW). Decreases in gen er a tion capac ity from oil-fired and nat u ral
gas-fired steam tur bines accounts for 22 per cent of over all decom mis sions and retire -
ments. Oil-fired steam tur bines (490 MW) are assumed to be replaced with more effi -
cient oil-fired com bined cycle tur bines (540 MW), mainly in Atlan tic Can ada as well
as in remote loca tions. Nat u ral gas-fuelled steam tur bines (1,031 MW) are assumed to
be replaced with gas-fired com bined-cycle tur bines mainly in British Columbia and
Alberta.

Fig ure 3 illus trates the pro jected changes in Cana dian elec tric gen er a tion capac -
ity by type of tech nol ogy from 2010 to 2020.

Gross elec tric gen er a tion capac ity addi tions (that is gen er a tion capac ity addi -
tions, with out deduct ing esti mated plant and unit retire ments), are pro jected to total
26,793 MW over the 10-year period. Over 42 per cent of that increase is indi cated as
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Figure 2: Electric power generation in Canada (GW-h), by plant type,
September 2010
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                   Source: Sta tis tics Can ada, 2010b; fig ure by authors.



com ing from wind power capac ity.6 In fact, the NEB assumed that some 11,279 MW of 
wind capac ity would be added by 2020, with the larg est addi tions occur ring in Que bec
(5,000 MW or 44 per cent), Ontario (2,600 MW or 23 per cent), Alberta (1,200 MW or
11 per cent), and Man i toba (1,000 MW or 9 per cent). This reflects a push by gov ern -
ments to be seen as green, with lit tle if any regard to the cost of displacing fossil fuels. 

Evi dence of this is dem on strated by the pol icy ini tia tives (e.g., calls for bids) that
have been launched in Brit ish Colum bia, Ontario, and Que bec to attract invest ment in 
elec tric gen er a tion facil i ties that rely only renew able energy sources, such as wind, in
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Figure 3: Net changes in electric generation capacity in Canada (MW) from 2010 to 2020
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6 This increase in wind power gen er a tion capac ity in turn accounts for 57 per cent of the 19,835 MW net
increase in over all gen er a tion capac ity over the 10-year period.



spite of the fact that less costly non-renew able gen er a tion options are avail able which,
in many cases, can be located close to exist ing trans mis sion facil i ties thus avoid ing the
expense of build ing new trans mis sion capac ity.7

In its 2009 Ref er ence Case Sce nario, the National Energy Board assumed that
there would be exten sive devel op ment of major hydro pro jects over the 10-year period 
in Que bec (2,441 MW), New found land & Lab ra dor (2,260 MW), and Brit ish Colum bia
(1,865 MW). Together, these account for 92 per cent of the com bined (large and small)
hydropower capac ity addi tions pro jected to occur in Can ada.8

In Brit ish Colum bia, large hydro pro jects include a 500 MW addi tion to the
Revelstoke gen er a tion sta tion, a 465 MW addi tion to the Mica sta tion, and con struc -
tion of a 900 MW facil ity at the Site C Peace River loca tion. In addi tion, the 200 MW
Wuskwatim facil ity in Man i toba,9 and the 2,260 MW Lower Chur chill Falls facil ity in
Lab ra dor (which the gov ern ment of New found land & Lab ra dor has been pro mot ing),
are assumed to be built (Gov ern ment of New found land & Lab ra dor, 2010). Includ ing
all hydro gen er a tion capac ity, a total of 7,366 MW (a 15 per cent increase) of addi tional
hydro capac ity, includ ing 600 MW of small hydro and ocean energy (wave and tidal)
gen er a tion capac ity com bined, are assumed to be installed by 2020 (National Energy
Board, 2009a: 35, and Appen dix table 5.1 and 5.2).

Gen er a tion capac ity from bio mass, solar, and geo ther mal sources com bined is
expected to more than dou ble (by 1,938 MW) from 1,812 MW in 2010 to 3,750 MW in
2020. The authors esti mate that the increase will be com prised as fol lows: 34 per cent
bio mass, 27 per cent solar, and 39 per cent geo ther mal (see Angevine and Murillo, 2011).

The National Energy Board assumed that nuclear plant addi tions would be
located in Alberta (a 1,000 MW plant in 2020) and New Bruns wick (a 680 MW addi -
tion at Point Lepreau). Also, four 540 MW nuclear units (a total of 2,160 MW) at
Pickering Sta tion B in Ontario were assumed to be replaced with two 1,000 MW units,
effec tively reduc ing the plant capac ity by 160 MW. Capac ity added as a result of new
nuclear plant con struc tion was assumed in the Ref er ence Case to total 1,520 MW, as
high lighted in fig ure 3 above (National Energy Board, 2009a: ch 8).10 
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7 This trend and issues per tain ing to the devel op ment of renew able energy in North Amer ica will be
explored in a sep a rate, upcom ing Fra ser Insti tute report.

8 That is, con ven tional (large) hydropower gen er a tion addi tions (6,766 MW) + small hydro/ wave/ tidal
gen er a tion addi tions (600 MW) = 7,366 MW.

9 Con struc tion of the Wuskwatim gen er a tion sta tion is under way. The first phase of exca va tion has been
com pleted and a trans mis sion line con structed (National Energy Board, 2010a).

10 Since the National Energy Board’s 2009 pro jec tions were pub lished, the out look for nuclear power capac -
ity addi tions has become clouded for three rea sons. First, the Cana dian gov ern ment has decided to sell the 
Atomic Energy of Can ada Lim ited’s CANDU reac tor divi sion. Sec ond, the Ontario gov ern ment has put



The National Energy Board also assumed that about 4,150 MW of new nat u ral
gas-fired elec tric gen er a tion capac ity would be put in place by 2020, com prised of
1,821 MW of com bined cycle facil i ties,11 and 2,329 MW of com bus tion tur bine and
cogeneration com bined heat and power units12 (National Energy Board, 2009a).

In terms of coal-fired capac ity, the only new coal-fired facil i ties that are assumed
will be built are the 450 MW Keephills 3 plant and a 270 MW inte grated gasi fi ca tion
com bined cycle pilot plant in Alberta (National Energy Board, 2009a: 36-37). 

If the capac ity mix were to change accord ing to the National Energy Board’s July
2009 pro jec tions, the hydro power share of total capac ity would fall from 56 per cent in
2010 to 53 per cent by 2020, and the coal share, from 11 per cent to 6 per cent. How ever,
the share of wind and other non-hydro renewables in the capac ity mix would increase
to 13 per cent from 5 per cent. The nuclear share would remain at about 11 per cent,
while the capac ity share of nat u ral gas and oil-fired power plants com bined would fall
from 17 per cent to 16 per cent (National Energy Board, 2009a: Appen dix table 5.2) 

Pre cisely how the com po si tion of Cana dian elec tric gen er a tion capac ity evolves
will, how ever, depend on how the rel a tive costs and effi cien cies of the com pet ing tech -
nol o gies change. It will also depend on whether and to what extent the pro vin cial gov -
ern ments, which have been dic tat ing the energy sup ply mix (except for Alberta), opt to 
let pri vate inves tors (respond ing to mar ket sig nals) deter mine how the elec tric gen er a -
tion capac ity mix will evolve. 

Accord ing to the National Energy Board’s Ref er ence Case Scenario, the share of
Can ada’s elec tric gen er a tion capac ity rep re sented by all renewables, includ ing hydro,
is pro jected to increase from 61 to 67 per cent by 2020. If con trols are placed on green -
house gas emis sions, Can ada will be in an envi able posi tion rel a tive to the United
States (as will be observed in the fol low ing sec tion), because of Can ada’s much greater
reli ance on, and avail abil ity of, hydro elec tric power. None the less, the sharp reduc tion
in low cost coal-fired capac ity, lit tle increase in the extent of reli ance on rel a tively
inex pen sive nat u ral gas fueled gen er a tion capac ity that is assumed, and much greater
reli ance on expen sive wind and other renew able energy sources, point to ris ing elec -
tric ity costs in Can ada.
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on hold plans to have new nuclear power facil i ties built in the prov ince. And third, the recent prob lems
with radi a tion at Jap a nese nuclear plants affected by the major earth quake and result ing tsu nami.

11 Accord ing to the National Energy Board, com bined cycle gen er a tion is the pro duc tion of elec tric ity using
com bus tion tur bine and steam tur bine gen er a tion units simul ta neously (see the Glos sary of Terms at the
end of this study).

12 Accord ing to the National Energy Board, a cogeneration facil ity pro duces elec tric ity and another form of
use ful ther mal energy, such as heat or steam as a by-prod uct of gen er a tion (see the Glos sary of Terms at
the end of this study).



The National Energy Board pro jects Cana dian elec tric ity pro duc tion to reach
705 terawatt hours (TW-h) in 2020, or 96 TW-h (16 per cent) greater than in 2010 (608 
TW-h) (National Energy Board, 2009a: Appen dix table 5.3). The share of power gen er -
a tion from renew able energy sources (exclud ing hydro) as a per cent age of over all gen -
er a tion is fore cast to increase from 4 per cent in 2010 (22 TW-h) to 8 per cent in 2020
(55 TW-h). Cana dian elec tric ity demand (as mea sured by elec tric ity pro duc tion
minus net exports) is pro jected to increase by 10 per cent (57 TW-h) from 572 TW-h in 
2010 to 631 TW-h in 2020.

Net elec tric ity exports to the US are fore cast by the National Energy Board to
more than dou ble from nearly 36 TW-h in 2010 to more than 73 TW-h in 2020.13 Net
exports from Que bec and Man i toba are pro jected to increase by 19 TW-h and 8 TW-h 
from 2010 to 2020, respec tively. Com bined, net power exports to US mar kets from
Brit ish Colum bia, Ontario, and New Bruns wick are fore cast to be about 11 TW-h
greater in 2020 than in 2010 (National Energy Board, 2009a: table 5.5). If real ized,
these trade devel op ments will be of con sid er able eco nomic ben e fit to the source
regions because of the employ ment and income that they will gen er ate. For their part,
the import ing regions will ben e fit from the lower cost of imported power as well as
greater sys tem reli abil ity result ing from a more diverse sup ply mix.

US elec tri c gen er a tion capac ity and 
pro duc tion over view and out look

As ta ble 1 in di cates, at only 8 per cent, hy dro elec tric gen er a tion ca pac ity con sti tutes a
much smaller share of gen er a tion ca pac ity in the United States (US) than the 58 per -
cent share it has in Can ada. On the other hand, nat u ral gas (39 per cent) and coal-fired
gen er a tion (31 per cent) rep re sent much larger shares of to tal ca pac ity in the US than
in Can ada, ac count ing for 70 per cent of ca pac ity on a com bined ba sis, com pared with
only 20 per cent in Can ada. The nu clear share, in the vi cin ity of 10 per cent, is about the
same in both coun tries, as is the nearly 6 per cent share of pe tro leum-fired (oil, die sel,
pe tro leum coke, and other oil de rived fu els) gen er a tion ca pac ity. In fact, 85 per cent of
the ex ist ing gen er a tion ca pac ity in the US is pow ered by non-re new able en ergy
sources such as coal, crude oil, nat u ral gas, and ura nium com bined, com pared to 37
per cent in Can ada.

Fra ser Insti tute   4   www.fraserinstitute.org

North Amer i can Elec tric ity: Es ca lating Prices Possible   4   May 2011   4   19

13 Cana dian elec tric ity exports and imports are illus trated in fig ure 12 in the “Elec tric ity Trade” sec tion.
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Table 1: Electric power generation capacity in the United States (MW) by 
source, 2009

Source MW % of Total

Natural gas 401,244 39%

Coal 314,294 31%

Nuclear 101,004 10%

Hydro 78,518 8%

Petroleum 56,781 6%

Wind 34,296 3%

Pumped storage 22,160 2%

Wood and wood-derived fuels 6,939 0.7%

Other biomass 4,317 0.4%

Geothermal 2,409 0.2%

Other gases 1,932 0.2%

Other 888 0.1%

Solar (thermal and PV) 619 0.1%

Total 1,025,401 100%

Source: Energy Infor ma tion Admin is tra tion, 2010e and 2010f; table by authors.

Figure 4: Electric power generation in the United States (GW-h), 
by source, September 2010
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The 5 per cent share of non-hydro renewables gen er a tion capac ity (wind, bio mass,
etc.) in the US is also sim i lar to that in Can ada, but total elec tric gen er a tion capac ity is
close to 8 times that in Can ada (Energy Infor ma tion Admin is tra tion, 2010f).

Turn ing to elec tric ity gen er a tion or pro duc tion (as opposed to the capac ity to
gen er ate power), US elec tric ity gen er a tion from all domes tic sources, includ ing com -
mer cial and indus trial oper a tors as well as elec tric util i ties and inde pend ent power
pro duc ers, totaled 345,065 GW-h (or 345.1 TW-h) in Sep tem ber 2010, close to 9 times 
the vol ume of elec tric ity gen er ated in Can ada in the same month (Energy Information
Administration 2010e). 

As indi cated in fig ure 4, 43 per cent (148,667 GW-h) of US elec tric ity gen er a tion
in Sep tem ber 2010 came from coal-fired elec tric gen er a tion facil i ties. Nat u ral gas
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Figure 5: Net changes in electric generation capacity in the United States (MW) from 
2010 to 2020
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com bus tion (93,476 GW-h) and nuclear plants (69,371 GW-h) gen er ated 27 per cent
and 20 per cent of the total, respec tively. Com bined, elec tric ity gen er a tion from fos sil
fuels (coal, oil, and nat u ral gas) and nuclear pow ered gen er a tors accounted for 314,331 
GW-h or 91 per cent of total electricity production in that month.

Unlike Can ada, where it plays a much more sig nif i cant role in the power sup ply
pic ture, hydro was the source of only 5 per cent of the elec tric ity gen er ated. Other
renewables (pre dom i nantly wind gen er a tion) were the source of about 4 per cent of the 
power that was gen er ated in the United States dur ing Sep tem ber 2010 (Energy Infor -
ma tion Admin is tra tion, 2010e).

In its 2011 Annual Energy Out look, the US Energy Infor ma tion Admin is tra tion
(EIA) pro jects that US elec tricity sec tor gen er a tion capac ity will increase by 18,442
MW, or 2 per cent from 2010 to 2020 (Energy Infor ma tion Admin is tra tion, 2010a).14 

How ever, because of pro jected unit retire ments amount ing to 31,733 MW—
mainly from oil and nat u ral gas steam tur bines, com bus tion tur bines or die sel gen er -
a tors, as well as coal-fired plants—52,175 MW of new capac ity will be required from
2010 to 2020. That would cor re spond to approx i mately 5,217 MW of gross capac ity
addi tions per year from 2010 to 2020 (Energy Infor ma tion Admin is tra tion, 2010a:
tables 9 and 16).

Fig ure 5 illus trates the changes in fuel and plant type pref er ences that cor re -
spond to the expected changes in gen er a tion capac ity from 2010 to 2020 in the United
States. The pat tern is sim i lar to that seen in Can ada, which shows a shift from coal and
older oil- and nat u ral gas-fired tech nol o gies toward cleaner com bus tion and steam
tech nol o gies, such as nat u ral gas com bined cycle and nuclear power, but also, to a
greater extent, a push towards renew able energy sources for elec tric power pro duc tion 
(wind in par tic u lar). 

In the Energy Infor ma tion Admin is tra tion’s out look for electric gen er a tion
capac ity up to the year 2020, hydro and other renew able energy sources rep re sent 32
per cent of the 52,175 MW of gross addi tions, and oil- and nat u ral gas-fired tech nol o -
gies almost 34 per cent. Coal facil i ties are pro jected to account for 15 per cent of gross
capac ity addi tions, while new and expanded nuclear facil i ties will add about 19 per -
cent (Energy Infor ma tion Admin is tra tion, 2020a: tables 9 and 16).

The pro jected 16,654 MW net gain in renew able energy elec tric gen er a tion
capac ity from 2010 to 2020 is led by new onshore wind gen er a tion facil i ties which will
account for 86 per cent of the increase. The EIA assumes that nearly all of the increase
in wind capac ity will be in place by 2013 because of cur rent gov ern ment incen tive pro -
grams. As a con se quence, a remark able 90 per cent (14,902 MW) of the total increase
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14 Excludes electricgeneration by plants in the com mer cial and indus trial sec tors and small, on-site gen er at -
ing sys tems in the res i den tial, com mer cial, and indus trial sec tors which are used pri mar ily for own-use
gen er a tion, but which may also sell some power to the grid.



in renew able energy capac ity that is pro jected to take place by the end of 2020 is fore -
cast to occur before 2014. Solar energy capac ity (ther mal and pho to vol taic com bined)
is pro jected to account for close to 5 per cent of the increase in renew able energy
capac ity, and both geo ther mal energy and con ven tional hydro close to 4 per cent
(Energy Infor ma tion Admin is tra tion, 2010a: table 16).

The Energy Infor ma tion Admin is tra tion pro jects elec tric sec tor power gen er a -
tion to increase by 218 TW-h (or 6 per cent) from 3,965 TW-h in 2010 to 4,182 TW-h
in 2020. This implies a com pound annual growth rate of 0.5 per cent over the 10-year
period (Energy Infor ma tion Admin is tra tion, 2010a).

The EIA pro jects the elec tric ity gen er a tion or pro duc tion mix to change some -
what from 2010 to 2020. Most impor tantly, gen er a tion from renewables (includ ing
hydro) is expected to increase by 48 per cent from 2010 to 2020,15 and the renewables
share of over all gen er a tion by over 4 per cent age points from 10.5 per cent in 2010 to
14.6 per cent in 2020. Wind power accounts for 32 per cent of the increase, fol lowed
by hydro (31 per cent) and bio mass (28 per cent). Among the non-renew able energy
tech nol o gies, only nuclear power’s share of gen er a tion is pro jected to increase (by
0.8 per cent age points) from 2010 to 2020 (Energy Infor ma tion Admin is tra tion,
2010a: table 85).

Mex i can elec tri c gen er a tion capac ity and
pro duc tion over view and out look

As fig ure 6 shows, as of Sep tem ber 2010 the Comisión Fed eral de Electricidad (CFE)
(Mex ico’s na tional elec tric pub lic util ity) had a to tal in stalled gen er a tion ca pac ity of
51,571 MW,16 in clud ing 11,907 MW of nat u ral gas or fuel oil (ther mal)17 gen er a tion
ca pac ity from in de pend ent power pro duc ers (IPPs) un der con tract to the CFE
(Comisión Fed eral de Electricidad, 2010).
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15 Power gen er a tion from renewables accounts for 91 per cent of the total increase in power gen er a tion from
all sources over the period.

16 The Comisión Fed eral de Electricidad pro vides elec tric energy and ser vice to most of Mex ico. Luz y
Fuerza del Centro (LyFC), the fed eral dis trict’s util ity, was dis solved by pres i den tial decree on Octo ber 11,
2009 (Diario Offi cial de la Federación, 2009). Respon si bil ity for the com pany’s elec tric gen er a tion, trans -
mis sion, and dis tri bu tion ser vices was assigned to the CFE.

17 For the pur pose of this sec tion on Mex ico, the ther mal cat e gory is used in the case of the capac ity of or
out put from nat u ral gas- and fuel oil-fired power plants  com bined. Coal plant capac ity and out put are
reported sep a rately.
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Figure 7: Electric power generation in Mexico, by source (GW-h),
January to September 2010
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Figure 6: Electric power generation capacity in Mexico, by source (MW),
September 2010



About 46 per cent of the gen er a tion capac ity of the CFE, includ ing the capac ity
which LyFC owned, relies on nat u ral gas or fuel oil com bus tion (ther mal capac ity).
Hydro elec tric facil i ties con sti tute about 22 per cent of the CFE’s total gen er a tion
capac ity and coal-fired gen er a tion plants about 5 per cent. Nuclear power (1,365 MW)
rep re sents less than 3 per cent of the CFE’s total gen er a tion capac ity. Mex ico’s one
nuclear plant, Laguna Verde, has two units, each with capac ity of 682.4 MW.
Non-hydro renew able gen er a tion facil i ties, mainly wind and geo ther mal, con sti tute
only about 2 per cent of over all capac ity (Comisión Fed eral de Electricidad, 2010).

Dur ing the first nine months of 2010, close to 73 per cent of Mex ico’s pub lic sec -
tor power pro duc tion of 181,680 GW-h came from nat u ral gas and fuel oil com bus tion 
(both from the CFE assets and inde pend ent power pro duc ers com bined), fol lowed by
hydro (14 per cent), coal (7 per cent), and nuclear (3 per cent), while geo ther mal and
wind power com bined accounted for only 3 per cent (see figure 7).

Based on infor ma tion from the CFE and the 15-year plan from Mex ico’s Energy
Sec re tar iat (SENER), elec tric gen er a tion capac ity is pro jected to reach 68,136 MW by
2020. The 32 per cent gain from 2010 lev els implies a com pound annual growth rate of
2.8 per cent (Comisión Fed eral de Electricidad, 2009, Secretaria de Energía, 2009).
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Figure 8: Net changes in electric generation capacity in Mexico (MW) from 2010 to 2020
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Given that a num ber of plant retire ments are planned between 2010 and 2020
(6,758 MW in total), the CFE has indi cated that gross pub lic sec tor capac ity addi tions
of 23,323 MW, the equiv a lent of about half (or a 45 per cent increase) of the CFE’s cur -
rent gen er a tion capac ity (51,571 MW), will need to be put in place dur ing that period
(Comisión Fed eral de Electricidad 2009, Secretaria de Energía, 2009). 

The larg est share (67 per cent) of the net addi tion to elec tric gen er a tion capac ity
is fore cast to occur from new nat u ral gas- and oil-fired ther mal power plants, where a
shift is fore cast to occur from nat u ral gas- and oil-fired com bus tion tur bine power
plants to nat u ral gas com bined cycle power plants. Thirty-three per cent of total net
oil- and gas-fired gen er a tion capac ity addi tions are assumed to come from inde pend -
ent power pro duc ers (IPPs). This high lights the grow ing impor tance of smaller play ers 
in elec tric power gen er a tion dur ing the com ing decade (see fig ure 8).

Net addi tions to hydro elec tric gen er a tion capac ity (19 per cent of the total) are
also pro jected, as well as addi tions from coal-fired power plants (11 per cent). But gen -
er a tion capac ity addi tions from other non-hydro renew able energy sources and
nuclear power plants com bined are assumed to increase only slightly. 

In terms of elec tric power gen er a tion, the com mence ment of gas imports at the
Manzanillo Liq ue fied Nat u ral Gas (LNG) facil ity and the con struc tion of a gas pipe line 
from there to Guadalajara will facil i tate the replace ment of oil as an elec tric ity source
on Mex ico’s west coast. In total, the share of elec tric ity pro duced from fuel oil com -
bus tion is pro jected to decrease and the nat u ral gas-fired gen er a tion share to increase
more or less cor re spond ingly. The CFE fore casts that improved effi cien cies in nat u ral
gas com bined cycle com bus tion tech nol ogy will result in net reduc tions in hydro car -
bon usage, in spite of increased reli ance on coal for elec tric ity gen er a tion (Comisión
Fed eral de Electricidad, 2009).

North Amer i can gen er a tion capac ity 
gross addi tions out look

Over all, 102,291 MW of (gross) new elec tric gen er a tion ca pac ity is pro jected to be
added in the 3 coun tries from 2010 to 2020, im ply ing an av er age ad di tion of 10,229 MW
of ca pac ity per year over the 10-year pe riod. Of the to tal amount, about 26 per cent is
pro jected to be added in Can ada, 51 per cent in the United States, and 23 per cent in
Mex ico (see ta ble 2).

Based on the pro jec tions that have been dis cussed, 41 per cent of over all gross
addi tions in elec tric gen er a tion capac ity would be met by renew able energy tech nol o -
gies. In fact, 25 per cent of total gross gen er a tion capac ity addi tions (or 62 per cent of
the addi tions from renewables) are pro jected to come from wind energy (mainly in the
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United States and Can ada), with the major ity being onshore wind tur bine facil i ties
rather than offshore installations.

Hydro elec tric pro jects are expected to make sig nif i cant con tri bu tions to the
increase in gen er a tion capac ity, espe cially in Can ada and Mex ico. Nat u ral gas and oil
fueled power plants, with the major ity being nat u ral gas com bus tion tur bines and
com bined cycle plants, are pro jected to com pose 37 per cent of the total increase in
new elec tric generation facilities.

New nuclear power plant capac ity is an impor tant ele ment of the out look in both 
the United States and Can ada. Coal-pow ered elec tric gen er a tion sta tions are expected
to con sti tute a por tion of the gross capac ity addi tions in the United States and Mexico.
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Table 2: Gross generation capacity additions in North America, by fuel
type (MW) from 2010 to 2020

Canada United
States

Mexico North
America

% of
Total

    Wind 11,279 14,461 232 25,972 25%

    Hydro 7,366 785 4,330 12,482 12%

    Geothermal 750 640 378 1,768 2%

    Solar 535 818 — 1,353 1%

    Biomass 653 — — 653 1%

Renewables 20,583 16,704 4,941 42,227 41%

Natural gas and oil 4,690 17,627 15,700 38,017 37%

Nuclear 1,520 10,000 266 11,786 12%

Coal — 7,844 2,416 10,261 10%

Total 26,793 52,175 23,323 102,291 100%

Sources: National Energy Board, 2009a: chap ter 8 and Appen dix table 5.1; Energy Infor ma tion
Admin is tra tion, 2010a: tables 9 and 16; Comisión Fed eral de Electricidad, 2009; Secretaria de Energía,
2009; table by authors.



Elec tric ity trans mis sion

Un der stand ing the North Amer i can out look for elec tric gen er a tion ca pac ity and elec -
tric ity pro duc tion is help ful for un der stand ing the chal lenges the elec tric ity sec tor
faces. How ever, to fully un der stand the ex tent of these chal lenges, one also needs to
con sider the in vest ment in elec tric ity trans mis sion in fra struc ture that will be re -
quired. 

Trans mis sion own er ship mod els

Elec tricity trans mis sion lines are gen er ally re garded as nat u ral mo nop o lies since the
unit cost of transmission drops as the ca pac ity of a trans mis sion line in creases such
that it is gen er ally not eco nomic to in stall mul ti ple con nec tors. For this rea son, trans -
mis sion lines are usu ally only built if the reg u la tor de ter mines that they are needed and 
the trans mis sion tar iffs are reg u lated. In this re gard, reg u la tors strive to en sure that al -
lowed rates of re turn (on in vest ment) ap prox i mate those that would be re al ized un der
com pet i tive mar ket con di tions. This is the case whether the reg u lated trans mis sion
ser vice pro vider is pub lic or privately owned.

Tra di tion ally, reg u la tors in Can ada and the United States have employed two
basic approaches when deter min ing allow able rates of return on equity (ROE) for reg -
u lated util i ties. The “yield plus growth,” or dis counted cash flow approach, involves
exam in ing how the com pany’s div i dend is expected to per form in rela tion to the price
of its stock (i.e., the div i dend yield) and how the com pany is expected to grow as mea -
sured by ana lysts’ expec ta tions of its share price. In the “yield plus growth,” case, the
ROE is cal cu lated by sim ply dis count ing the antic i pated stream of future div i dends.

The “equity risk pre mium” approach involves esti mat ing the extra risk asso ci -
ated with hold ing equity in the com pany in ques tion, com pared with hold ing a
risk-free (i.e., long-term gov ern ment) bond. Using this approach, the ROE is cal cu -
lated by add ing that risk-free rate and the rela tion ship that the com pany’s stock price
bears to the stock mar ket as a whole (or to an index of stock prices of sim i lar com pa -
nies), mul ti plied by the “mar ket rate of return.” Reg u la tors exam in ing a par tic u lar
com pany gen er ally use both approaches before deter min ing the rate of return to be
allowed dur ing the period in ques tion (National Eco nomic Research Asso ci ates, Inc.,
2008).
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Reg u lated trans mis sion com pa nies

Nearly all of the reg u lated elec tricity trans mis sion com pa nies in North Amer ica are
ver ti cally in te grated com pa nies which are also in volved in elec tric ity gen er a tion and
dis tri bu tion ac tiv i ties. One ex cep tion is the Amer i can Trans mis sion Com pany that
was formed in 2001 as the first multi-state, trans mis sion-only util ity in the United
States. The com pany owns and op er ates the elec tricity trans mis sion sys tem in por -
tions of Wis con sin, Mich i gan, Min ne sota, and Il li nois. Un like most reg u lated elec -
tricity trans mis sion util i ties, the com pany has a sin gle fo cus: trans mis sion. The
Amer i can Trans mis sion Com pany is owned by mu nic i pal i ties, mu nic i pal elec tric
com pa nies, and elec tric co op er a tives in the region.

A Cana dian exam ple of a pri vately owned trans mis sion-only reg u lated util ity is
AltaLink, which was formed in 2002 when TransAlta Util i ties decided to vacate the
trans mis sion busi ness. AltaLink owns and oper ates about 60 per cent of the Alberta
elec tricity trans mis sion sys tem. The com pany is a part ner ship between SNC Lavalin
and the Macquarrie Essen tial Assets Partnership.

There is a pos si bil ity that this model will be expanded in Can ada, as the Ontario
Energy Board is cur rently striv ing to develop a pol icy that will allow some degree of
com pe ti tion in trans mis sion, allow ing increased par tic i pa tion from pri vate inves tors.
The board’s ini tia tive is driven by the desire to min i mize the cost of expand ing the
trans mis sion grid to accom mo date the con nec tion of new-gen er a tion facil i ties being
planned for remote loca tions (see Ontario Energy Board, 2010).18 An open-bid pro cess 
to deter mine which com pa nies secure the right to build and own new trans mis sion
facil i ties would help to ensure that the cap i tal costs of the facilities reflect market con -
di tions.

Mer chant trans mis sion model

An al ter na tive to hav ing trans mis sion charges de ter mined by a reg u la tor is to al low a
trans mis sion line pro po nent to of fer to sell ca pac ity on the line to mar ket ers, dis trib -
u tors, and other po ten tial us ers of the pro posed ser vice. The so-called “mer chant
trans mis sion” model, in which trans mis sion tar iffs are es sen tially mar ket-de ter -
mined, fits best where elec tric ity mar kets have been de reg u lated such that mar ket ers 
and dis trib u tors have an in cen tive to se cure ca pac ity to move elec tric ity from one
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area to an other. For this rea son, mer chant lines are some times re ferred to as “mar ket 
con nec tors.”

For the mer chant model to work, there has to be a will ing inves tor or group of
inves tors to ini ti ate and secure financ ing for the pro ject. Fur ther, there must be suf fi -
cient inter est (usu ally deter mined by an “open sea son” call on pro spec tive users) to
ensure that a large enough pro por tion of the trans mis sion capac ity will be used to per -
mit the inves tor(s) to real ize a return that is suf fi cient to make the invest ment attrac -
tive. The line’s users nego ti ate and pay for the cost of the trans mis sion ser vice.19 

Instead of pay ing reg u lated trans mis sion tar iffs on the energy that is shipped
through a mer chant line, elec tric ity con sum ers pay for the cost of that trans mis sion
ser vice as nego ti ated by their dis tri bu tion ser vice pro vider or local dis tri bu tion com -
pany. Given that mer chant trans mis sion lines are sub ject to free mar ket con di tions,
com pe ti tion from devel op ers will result in the most effi cient and low est cost addi tions
to the power grid, thus cascading lower rates to end-users.

Elec tricity gen er a tion and whole sale mar kets have only been dereg u lated in two
Cana dian prov inces (Alberta and Ontario), and are con trolled by the gov ern ment in
Mex ico. Thus, North Amer i can oppor tu ni ties for mer chant trans mis sion are mostly
in regions of the US where there is a high con cen tra tion of state juris dic tions with
dereg u lated elec tric ity mar kets, as in the New Eng land region as well as the States of
New York, Penn syl va nia, New Jersey, and Maryland. 

The only Cana dian mer chant trans mis sion line is the Alberta-Montana Tie Line, 
a 345-kilo me ter (216 mile), 230-kilo volt mer chant trans mis sion line that is being built
between Lethbridge, Alberta, and Great Falls, Montana. The Alberta-Montana Tie
Line is expected to lead to the devel op ment of wind power and other gen er a tion facil i -
ties on both sides of the Can ada-US bor der and facil i tate elec tric ity exports and
imports. The line was approved by the National Energy Board, the Fed eral Energy Reg -
u la tory Com mis sion (FERC), and pro vin cial and state reg u la tory bodies in both
countries.

Sev eral mer chant trans mis sion pro jects oper ate in the United States. These
include the Cross-Sound Cable from Long Island, New York, to New Haven, Con nect -
i cut, the Nep tune Regional Trans mis sion Sys tem (RTS) line from Sayreville, New Jer -
sey, to New bridge, New York, and Path 15 in Cal i for nia. The Cross-Sound Cable
Com pany owns a 24-mile sub ma rine elec tric ity trans mis sion cable bur ied in Long
Island Sound which has a capac ity of 330 MW. The cable con nects New Eng land’s
elec tric trans mis sion grids to the dis tri bu tion sys tem on Long Island, NY.
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The Nep tune RTS is a 65-mile under sea and high volt age direct cur rent (HVDC)
trans mis sion line that pro vides for 660 MW of elec tric power trans mis sion capac ity
from New Jer sey to Long Island. Nep tune RTS, LLC, oper ates under a long-term
agree ment with the Long Island Power Author ity (LIPA) which selected the com pany
to build and oper ate the pro ject in a com pet i tive bid ding pro cess in 2004. At the time
when the deci sion was made, LIPA deter mined that it was more eco nom i cal to import
power via the new line than to build addi tional power plants on Long Island. Nep tune
RTS pro vides LIPA with access to the PJM (Penn syl va nia, New Jer sey, and Mary land)
dereg u lated power mar ket, which has more than 160,000 MW of diver si fied power
gen er a tion capac ity.

The Path 15 Pro ject is an 84-mile, 500-kilo volt trans mis sion line upgrade in cen -
tral Cal i for nia that was built 7 years ago to alle vi ate north-south trans mis sion con ges -
tion. In Sep tem ber 2006, a Cana dian com pany, Atlan tic Power, acquired the com pany
that owned 72 per cent of the trans mis sion ser vice rights asso ci ated with the Path 15
upgrade. Those rights were then assigned to the Cal i for nia Inde pend ent Sys tem Oper -
a tor in exchange for a reg u lated rate of return based on tar iffs reg u lated and approved
by the Fed eral Energy Regulatory Commission. 

The Path 15 con nec tor is a sort of hybrid, hav ing been con structed as a mer chant 
line but now oper at ing as a reg u lated entity. There are also Aus tra lian exam ples of
mer chant con nec tors being built to meet a need rec og nized by mar ket par tic i pants but 
later con verted to reg u lated util i ties. One is Terra nora (for merly DirectLink) con nect -
ing Queensland and New South Wales. Another is the Murraylink con nec tor which
joins Vic to ria and South Aus tra lia. The only remain ing mer chant line in Australia is
the Basslink.

Basslink is a 500 MW plus HVDC link cross ing the Bass Strait. It con nects the
Loy Yang Power Sta tion in Vic to ria on the Aus tra lian main land to the George Town
sub sta tion in north ern Tas ma nia. Basslink con sists of a 60.8 km over head power line
to the Vic to rian coast; a 6.6 km under ground cable in Vic to ria; a 290 kilo metre sub ma -
rine power cable from Vic to ria to Tas ma nia; an 11 km over head line sec tion to the
Tasmanian coast; and a 1.7 km under ground cable in Tas ma nia. The sys tem was con -
structed between 2003 and 2005 by National Grid Aus tra lia Pty Ltd. Since 2007, it has
been owned by City Spring Infrastructure Trust.

Coor di na tion of gen er a tion capac ity,
and trans mis sion and dis tri bu tion facil ity expan sion

Where elec tric ity gen er a tion con tin ues to be reg u lated and the Crown-owned gen er a -
tor or the lo cal in ves tor-owned-util ity is also re spon si ble for build ing and op er at ing
trans mis sion and dis tri bu tion fa cil i ties, pro pos als to ex pand the elec tric trans mis sion
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sys tem are gen er ally put be fore the reg u la tor in con junc tion with pro pos als to add to
gen er a tion ca pac ity. In such cases, it is un likely that the trans mis sion sys tem will be
un der-built and that elec tric ity con sum ers will be con fronted with power sup ply
short ages on ac count of trans mis sion ca pac ity con straints. This is be cause the reg u la -
tor will be in a po si tion to de ter mine whether the gen er a tion and ex pan sion plans are
rea son able and con sis tent. If elec tric ity gen er a tion is reg u lated but the gen er a tion and
trans mis sion fa cil i ties have dif fer ent own ers, the reg u la tor is still in a po si tion to co or -
di nate gen er a tion and trans mis sion ca pac ity de vel op ment. How ever, co or di na tion
can be come chal leng ing when gen er a tion has been de reg u lated such that the lo ca tion
and size of ad di tions to gen er a tion ca pac ity are es sen tially left to the in ves tor, sub ject
to com pli ance with en vi ron men tal reg u la tions and lo cal by-laws.

In Alberta, the pro vin cial gov ern ment has sought to ensure that would-be inves -
tors in new-gen er a tion capac ity are not con fronted with inad e quate trans mis sion
capac ity by requir ing that trans mis sion capac ity in the prov ince be upgraded and
expanded suf fi ciently to pre vent con ges tion from occur ring under nor mal cir cum -
stances. How ever, as exam ined in a recent Fra ser insti tute study, a con ges tion-avoid -
ance trans mis sion pol icy such as Alberta’s, which depends on wire-only solu tions (i.e.,
expan sion of the trans mis sion sys tem), may be costly to elec tric ity con sum ers if less
expen sive solu tions, such as locat ing new-gen er a tion capac ity in regions where costly
trans mis sion sys tem upgrades can be avoided, are available (Angevine and Boik, 2009).

Elec tric ity trans mis sion in Can ada

Most of Can ada’s prov inces and ter ri to ries are joined in an in ter con nected elec tricity
trans mis sion sys tem that crosses in ter na tional and pro vin cial bor ders.20 There are im -
por tant in ter pro vin cial trans mis sion ties, such as those be tween Al berta and Brit ish
Co lum bia, On tario and both Que bec and Man i toba, and Lab ra dor and Que bec. Hy -
dro-Que bec’s sys tem ex tends more than 1,100 ki lo me ters from Chur chill Falls in Lab -
ra dor to Mon treal, and from James Bay to south ern mar kets, in clud ing the US. In
Man i toba, a large 500 kilo volt Di rect Cur rent (DC) sys tem brings hydropower from
the Nel son River to cus tom ers in the Win ni peg area. In On tario and Brit ish Co lum bia,
ma jor 500 kilo volt sys tems bring elec tric power from north ern gen er at ing sites to
mar kets in the south. Brit ish Co lum bia, Man i toba, On tario, Que bec, and New Bruns -
wick each have high-volt age (345 kV or greater) trans mis sion interties with sys tems in
the United States (In dus try Canada, 2001).
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The devel op ment of new elec tric gen er a tion facil i ties located at con sid er able
dis tances from main elec tric ity con sump tion cen ters, as with the var i ous site-spe cific
hydro pro jects that are being dis cussed in Brit ish Colum bia, Man i toba, Que bec and
Lab ra dor, will require exten sions to the trans mis sion net work. Sim i larly, devel op ment 
of wind power gen er a tion sites in remote areas of Ontario, Que bec, and south ern
Alberta, as well as the loca tion of a nuclear power sta tion in north ern Alberta or Sas -
katch e wan would require expan sion of regional trans mis sion sys tems. Devel op ment
of stron ger east-west inter con nec tions between Que bec, Ontario, and Man i toba, with
pos si ble con nec tions into Alberta, has also been under con sid er ation by the gov ern -
ment-owned elec tric utilities in Manitoba, Ontario, and Quebec for several years. 

Addi tions to trans mis sion sys tems will also be required to lower con ges tion that
could pre vent demand from being sat is fied in spite of ade quate elec tric gen er a tion
capac ity in a region. The Alberta Elec tric Sys tem Oper a tor, for exam ple, has pro posed
the con struc tion of new, high-volt age con nec tions from the coal-fired gen er at ing sta -
tions con cen trated near Edmon ton south to Cal gary because of con ges tion on the
exist ing north-south lines (Alberta Electric System Operator, 2009).

Within Can ada, east-west trans mis sion is less com mon than north-south trans -
mis sion. More over, most of the inter pro vin cial power trans fers to date have occurred
in East ern Can ada because of the agree ment between New found land & Lab ra dor and
Que bec with respect to energy from the large Chur chill Falls hydro elec tric facil ity, and 
Que bec exports to Ontario.

The National Energy Board autho rizes the con struc tion and oper a tion of the
Cana dian por tions of inter na tional power lines and of inter pro vin cial power lines if
the prov inces through which the lines pass decide to have them reg u lated by the NEB.
Accord ing to a National Energy Board report, no inter pro vin cial power lines cur rently
fall under its’ scru tiny (National Energy Board, 2009b; 29). While power is being trans -
mit ted across pro vin cial bound aries, each prov ince reg u lates the trans mis sion lines
oper at ing within its bound aries up to the points on its bor ders where they inter con -
nect with lines in adjacent province(s). 

In a recent report, the National Energy Board iden ti fied var i ous major (>100kV
capac ity) inter na tional power line pro pos als from 2010 to 2020 (National Energy
Board, 2009b). The list of pro jects high lights the impor tance that Cana dian util i ties
are giv ing to expand ing access to elec tric ity mar kets in the United States and indi cates
that the empha sis on north-south elec tric ity will continue.

A long-term reli abil ity assess ment by the North Amer i can Elec tric Reli abil ity
Cor po ra tion (NERC),21 indi cates that from 2010 to 2020, an aver age of 458 trans mis -
sion miles (>100kV) will need to be added across Can ada annu ally. This is equiv a lent
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to about 4,586 miles of trans mis sion lines over the decade, and will increase by 6 per -
cent the trans mis sion capac ity from an esti mated 79,541 miles of trans mis sion lines in
2010 (North Amer i can Elec tric Reli abil ity Corporation, 2010b). 

Fig ure 9 illus trates the eight spe cific regional trans mis sion enti ties22 and four
major mar ket inter con nec tions in North Amer ica as estab lished by NERC. Fig ure 10
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Figure 9: Regional transmission entities and North Amer i can Elec tric Reli abil ity
Cor po ra tion interconnections

Source: North Amer i can Elec tric Reli abil ity Cor po ra tion, 2010a. Reprinted with per mis sion.

22 From west to east: West ern Elec tric ity Coor di nat ing Coun cil (WECC), Mid west Reli abil ity Orga ni za tion
(MRO), South west Power Pool (SPP), Texas Reli abil ity Entity (TRE), North east Power Coor di nat ing
Coun cil (NPCC), Reli abil ity First Cor po ra tion (RFC), SERC Reli abil ity Cor po ra tion (SERC), and Florida
Reli abil ity Coor di nat ing Coun cil (FRCC).



shows the par tic u lar regional enti ties with their respec tive major trans mis sion con -
nec tions and the cor re spond ing bal anc ing or trad ing author i ties in each region.

Together, these fig ures illus trate the mas sive scope and com plex ity of the inte -
grated North Amer i can elec tric ity mar ket and its trans mis sion net work.

All of the Cana dian prov inces  except New found land & Lab ra dor (but not the
ter ri to ries) are included within the NERC’s plan ning regions. In the United States,
only Hawaii and Alaska are not part of a regional entity. Con nec tions to Mex ico’s elec -
tric ity grid are avail able through the TRE region (Texas) and the WECC region (Cal i -
for nia).
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Figure 10: North Amer i can Elec tric Reli abil ity Cor po ra tion regions and 
balancing authorities

Source: North Amer i can Elec tric Reli abil ity Cor po ra tion, 2010a. Reprinted with per mis sion.



Elec tric ity trans mis sion in the United States

The United States has three large re gional trans mis sion in ter con nec tion sys tems: 1)
The West ern In ter con nec tion com posed of the 14 states that be long to the West ern
Elec tric ity Co or di nat ing Coun cil, rang ing from Wash ing ton to Cal i for nia, New Mex -
ico, and Montana; 2) The East ern In ter con nec tion com posed of the states that be long
to the North east Power Co or di nat ing Coun cil, Re li abil ity First Cor po ra tion, the Mid -
west Re li abil ity Or ga ni za tion, the South west Power Pool, the South east Re li abil ity
Coun cil, and the Florida Re li abil ity Co or di nat ing Coun cil; and 3) The Elec tric Re li -
abil ity Coun cil of Texas (ERCOT) In ter con nec tion. 

The US Energy Pol icy Act of 2005 amended the Fed eral Power Act by add ing a
sec tion that requires the sec re tary of energy to con duct a nation wide study of elec -
tricity trans mis sion con ges tion and con straints within the East ern and West ern Inter -
con nec tions, every three years start ing in 2006. The Amer i can Rein vest ment and
Recov ery Act of 2009 fur ther directed the sec re tary to include an anal y sis of poten tial
sources of renew able energy that are con strained by lack of ade quate trans mis sion
capac ity. The 2009 report, on the find ings of the sec ond study, iden ti fied a num ber of
areas within both the East ern Inter con nec tion and the West ern Inter con nec tion
where trans mis sion invest ment is most likely to be required, either because of exist ing
con straints or con straints that are expected to develop as addi tional gen er at ing capac -
ity is put in place (US Depart ment of Energy, 2009).

In the 2009 study, increased path ways into the Atlan tic coastal areas from Met -
ro pol i tan New York south ward through North ern Vir ginia con tin ued to be seen as
crit i cal con ges tion areas for the East ern Inter con nec tion, as iden ti fied orig i nally in the
2006 ver sion of the study (US Depart ment of Energy, 2009: 66). As in the 2006 study,
for the West ern Inter con nec tion the lat est con ges tion study iden ti fies the need for
increased trans mis sion capac ity into South ern Cal i for nia to serve the Los Angeles,
Riv er side, and San Diego elec tric ity con sump tion cen ters. This area has been iden ti -
fied as a crit i cal con ges tion area. Also, trans mis sion con straints in two other areas
were iden ti fied as being of con sid er able con cern: Seat tle-Port land and San Fran cisco.
The trans mis sion capac ity in each of these areas will require expan sion or upgrading
before long (US Department of Energy, 2009: 98).

The 2009 national elec tricity trans mis sion con ges tion study also pointed out
that trans mis sion capac ity will need to be expanded or upgraded in regions where
large-scale new renew able gen er a tion, nuclear power, and coal-fired elec tric gen er a -
tion are expected to be devel oped. These include: the South east (nuclear); Illi nois,
Indi ana and Upper Appa la chia (coal); Montana and Wyo ming (coal and wind); the
Dako tas and Min ne sota (wind); and Kan sas and Oklahoma (wind).
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A more recent report iden ti fied a num ber of major trans mis sion pro jects that
were being con sid ered to trans port elec tric ity from new or pro posed renew able energy 
pro jects (Dem o cratic Pol icy Com mit tee 2009). These include:

4 A 1,900 km, 765 kV line run ning from Texas, through Oklahoma, to Kan sas that
would tie approx i mately 14,000 mega watts of new wind capac ity into the South west
Power Pool;

4 A 4,800 km, 765 kV trans mis sion line that would deliver elec tric ity from renew able
energy gen er at ing sta tions in the Dako tas, Min ne sota, Iowa, Wis con sin, Illi nois, and
Indi ana with an aggre gate capac ity of some 12,000 mega watts to high pop u la tion cen -
ters in the Mid west, such as Chi cago and Min ne ap o lis;

4 A 2,000 km, 500 kV trans mis sion line in Wyo ming, Col o rado, New Mex ico, and Ari -
zona that would facil i tate sev eral things, namely, the pro duc tion of renew able energy
in Ari zona and imports of energy from renew able sources in other states; the abil ity of
Col o rado and New Mex ico to fur ther develop in-state renew able energy pro duc tion
and exports; and Wyo ming’s capa bil ity to export wind power to Col o rado and New
Mex ico.

4 An 8,046 km, 765 kV expan sion of the Mid west Trans mis sion Sys tem from the Dako -
tas to the New York/New Jer sey region.

The North Amer i can Elec tric Reli abil ity Cor po ra tion’s long-term reli abil ity
assess ment indi cates that on aver age, 3,486 miles of new trans mis sion lines (>100kV)
will need to be added annu ally over the next decade in the United States. This esti mate
is close to 8 times greater than that for Can ada and the total addi tion dur ing the
10-year period from 2010 to 2020 (34,862 miles) would rep re sent a 9 per cent increase
from the 375,000 miles of elec tric trans mis sion lines in the United States in 2010
(North Amer ica Elec tric Reli abil ity Cor po ra tion, 2010b). 

Elec tric ity trans mis sion in Mex ico

Mex ico has an ex ten sive na tional elec tric ity trans mis sion sys tem that stretches north
and south from one end of the coun try to the other, as well as down the Baja Pen in sula. 
As of Sep tem ber 2010, the trans mis sion net work was 30,764 miles long (Comisión
Fed eral de Electricidad, 2010). The sys tem has been ex panded by close to 8,000 miles
or 354 per cent since 2001. 

The Comisión Fed eral de Electricidad (CFE) is plan ning to expand the trans mis -
sion sys tem by 13,415 miles from 2010 to 2020 in order to meet an esti mated annual
aver age growth in elec tric ity con sump tion of 3.6 per cent. As the Com mis sion’s 2010,
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14-year plan out lines, trans mis sion sys tem expan sions, exten sions, and upgrades
(includ ing mod ern iza tion of many sub sta tions), are planned through out Mex ico
(Comisión Fed eral de Electricidad, 2009: 4-3, table 4.1). By the end of 2020, the entire
sys tem is antic i pated to stretch 44,179 miles, about 44 per cent greater than in Sep tem -
ber 2010, effec tively grow ing at a com pound annual growth rate of 3.7 per cent from
2010 to 2020.

Based on long-term reli abil ity assess ment esti mates from the North Amer i can
Elec tric Reli abil ity Cor po ra tion, Mex i can elec tric power lines that are con nected to
the NERC’s regional enti ties in the United States (TRE and WECC), will be expanded
by 18 per cent (254 miles) from an esti mated 1,402 miles in 2010, to 1,656 miles by 2020 
(North Amer i can Elec tric Reli abil ity Cor po ra tion, 2010b).
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Elec tric ity price and rate
deter mi na tion

The rates paid for de liv ered elec tric ity gen er ally re flect the costs of build ing and fi nanc -
ing power plants and the re quired elec tric ity trans mis sion and dis tri bu tion systems, as
well as the costs of op er at ing and main tain ing those fa cil i ties, in clud ing fuel costs.

Gen er ally, elec tric ity rates are higher for res i den tial and com mer cial con sum ers
due to the higher costs needed to dis trib ute elec tric ity to them. Large indus trial con -
sum ers, on the other hand, tend to con sume greater vol umes of elec tric ity than other
con sum ers. Also, as pointed out above, they are often able to accept higher-volt age
deliv er ies, thus avoid ing dis tri bu tion costs. For these rea sons, where gen er a tion is reg -
u lated, indus trial con sum ers ben e fit from power rates that are closer to the cost of
elec tric gen er a tion, includ ing the reg u lated returns on debt and equity related to the
gen er a tion and the trans mis sion and dis tri bu tion facil i ties. Where the elec tric ity mar -
ket has been restruc tured or opened to allow for com pe ti tion, the cost of elec tric ity to
indus trial con sum ers is the whole sale mar ket price of electricity plus the regulated
transmission and distribution tariffs.

The cost of gen er at ing elec tric ity changes min ute by min ute as elec tric ity in vir -
tu ally all cases can not be stored and must be pro duced in a frac tion of a sec ond when
needed. There fore, in open mar kets, whole sale elec tric ity prices at the point of deliv -
ery to the trans mis sion grid are highly respon sive to sup ply and demand fac tors at the
time of deliv ery. Prices are gen er ally high est dur ing those (peak-load) hours when con -
sump tion is great est.

Elec tric ity prices not only vary over time, but also by region accord ing to local
sup ply and demand con di tions, the char ac ter is tics of the avail able infra struc ture, and
related fuel require ments (Energy Infor ma tion Admin is tra tion, 2010c). 

Price dif fer en tials are impor tant for under stand ing inter re gional and inter na -
tional elec tric ity trade, which is dis cussed in the fol low ing sec tion. Accord ing to the
National Energy Board, inter-pro vin cial and inter na tional trade has greater influ ence
in deter min ing local prices in a re-struc tured (unbundled)23 mar ket, than in the tra di -
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(retail), mak ing more choices avail able to con sum ers (National Energy Board, 2010b).



tional mar ket struc ture (ver ti cally inte grated nat u ral monop oly), because, with
restruc tur ing, regions with rel a tively high costs are more likely to have access to
lower-cost elec tric ity from other regions. Increased trade and the ben e fits that it
brings to con sum ers are facil i tated by open access to trans mis sion sys tems (National
Energy Board, 2010b). Free-mar ket elec tric ity also brings the advan tages of increased
com pe ti tion and cus tomer choice as iden ti fied in an ear lier Fra ser Insti tute report
(Mul lins, 2004).

Pric ing struc tures, rates, and reg u la tions are key deter mi nants of addi tions to
gen er a tion capac ity (i.e., the loca tion, num ber, and type of new plants) as well as
expan sions and upgrades to the trans mis sion and dis tri bu tion sys tems. The exist ing
reg u la tory frame work indi cates the reg u la tory hur dles that must be cleared by inves -
tors while the mar ket-deter mined or reg u lated prices, as the case may be, pro vide an
indi ca tion as to whether inves tors may be able to earn an accept able return on their
planned invest ments.24 The National Energy Board acknowl edges that in regions with
restruc tured mar kets, prices could turn out to be higher or lower; the result largely
depends on whether inves tors’ responses to price sig nals leads to suf fi cient new elec -
tric gen er a tion and trans mis sion capac ity being put in place in time to meet the incre -
men tal demand (National Energy Board, 2010b).

Can ada

In Can ada, the pro vin cial or ter ri to rial au thor i ties reg u late elec tric ity prices (ex cept in
Al berta and On tario, where mar ket re struc tur ing has oc curred to dif fer ent de grees),
as well as elec tric trans mis sion and dis tri bu tion rates. The Na tional En ergy Board au -
tho rizes the con struc tion and op er a tion of in ter na tional power lines as well as those
in ter pro vin cial lines that fall un der fed eral ju ris dic tion. The board is also in charge of
ad min is ter ing elec tric ity ex port per mits (Na tional En ergy Board, 2010a).

Elec tric ity pric ing var ies by prov ince or ter ri tory accord ing to the avail abil ity and 
sources of gen er a tion, and whether prices are set in a mar ket-based or reg u lated envi -
ron ment. Alberta and Ontario are the only prov inces that have taken steps towards
mar ket-based sys tems. In all other prov inces and ter ri to ries (and still to some degree
in Alberta and Ontario at the retail level), prices are reg u lated by a quasi-judi cial board
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of return. This rate is usu ally set by the local reg u la tory board or com mis sion. How ever, if the rate is not
reflec tive of mar ket con di tions, it may fail to pro vide an appro pri ate sig nal to inves tors to encour age them
to invest.



or com mis sion (National Energy Board, 2010b). In all of the prov inces and ter ri to ries,
the trans mis sion and dis tri bu tion tar iffs are reg u lated on a cost-of-ser vice basis. This
approach allows for trans port ers and devel op ers to cover oper at ing costs, plus earn a
rea son able rate of return on their invest ments. 

In Alberta, whole sale elec tric ity prices are deter mined by mar ket forces. In fact,
the National Energy Board con cedes that, of all the prov inces and ter ri to ries, Alberta
has moved the fur thest in restruc tur ing its elec tric ity mar ket (National Energy Board,
2010b). At the retail level, Alberta elec tric ity con sum ers can either con tract for
electricity with a mar keter (retailer), or opt for a regulated rate option.

 Ontario has cho sen to par tially restruc ture its elec tric ity mar ket by adopt ing a
hybrid struc ture that com bines ele ments of reg u la tion (retail) and com pet i tive mar -
kets (wholesale). 

Brit ish Colum bia, Que bec, and New Bruns wick allow access to whole sale elec -
tric ity sup plies pro duced in their juris dic tions by would-be import ers in nearby prov -
inces and US States, as well as lim ited access to retail sup plies. Man i toba and
Sas katch e wan also allow whole sale access (National Energy Board, 2010b).

Can ada has some of the low est prices for elec tric ity in the world. This is largely
because of the coun try’s large nat u ral resource endow ment. Readily avail able com pet i -
tively-priced sup plies of hydro, ura nium, coal, and nat u ral gas are a clear advan tage in
the pro duc tion of low-cost elec tric ity.25 The low est elec tric ity prices in Can ada are
found in Brit ish Colum bia, Man i toba, and Que bec, which pro duce large vol umes of
power at large-scale hydro elec tric sites that have rel a tively low unit costs. 

There are sev eral rea sons why the cost of elec tri cal energy per se and the deliv -
ered (all-in) cost of elec tric ity vary so much from one part of the coun try to another. A
fun da men tal rea son is that in all of the prov inces and ter ri to ries except Alberta,  where 
con sum ers can opt for a mar ket-based price, the retail price of elec tric ity is reg u lated
and the reg u lated prices reflect the unique char ac ter is tics (e.g., type and effi ciency) of
the elec tric gen er a tion facil i ties in each juris dic tion. Sim i larly, the unit costs of elec -
tric ity trans mis sion and dis tri bu tion are dif fer ent in each juris dic tion because of
unique char ac ter is tics of the trans por ta tion infra struc ture, espe cially vol ume, and dis -
tance fac tors. 

Elec tric ity trad ing amongst prov inces does not lead to much equal iza tion of elec -
tric ity prices across Can ada. Oppor tu ni ties for inter pro vin cial elec tric ity trade are
lim ited because of the lim ited capac ity of the trans mis sion interties between the prov -
inces. Also, in most of the prov inces, all or most of the elec tric ity infra struc ture,
includ ing gen er a tion, is gov ern ment owned, and the own ers’ main objec tive is to
ensure that their con stit u ents’ elec tric ity require ments can be met with a high degree
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of reli abil ity. Through the years the crown-owned util i ties have pre ferred to accom -
plish this using their own, pro vin cial energy resources, while obtain ing as little power
as possible from their neighbors. 

On the other hand, prov inces with large amounts of low-cost gen er a tion capac -
ity (espe cially hydro elec tric resources, but also nuclear power) such as Brit ish Colum -
bia, Man i toba, Que bec, and New Bruns wick have focused on devel op ing strong
trans mis sion interties with adja cent US regions, such as the US north east and the
Pacific North west. The main rea son that US mar kets have been tar geted is that they
have rel a tively large pop u la tions and are in close prox im ity to the Cana dian bor der,
which makes elec tric ity exports attrac tive.26 Trans mis sion link ages with mar kets to
the south have also been fos tered to some extent by the advan tages of so-called “sea -
sonal diver sity inter change,” which accom mo dates the export of power from Can ada
dur ing the sum mer months when peak load is great est in mar kets such as Cal i for nia
and New York, and imports, if required, dur ing the winter when Canadian electricity
demand is great est. 

United States

In the United States, state pub lic util ity com mis sions reg u late elec tric ity mar kets,
rates (where re struc tur ing has n’t oc curred), ap prov als of gen er a tion fa cil i ties, as well
as ac tiv i ties of mu nic i pal power sys tems, power mar ket ing agen cies, and most ru ral
elec tric co op er a tives. On the other hand, the Fed eral En ergy Reg u la tory Com mis sion
(FERC) reg u lates the trans mis sion and whole sale sales of elec tric ity in in ter state com -
merce, and in some cases re views sit ing ap pli ca tions for elec tricity trans mis sion pro -
jects. FERC also li censes and in spects pri vate, mu nic i pal, and state-owned
hy dro elec tric pro jects and re lated en vi ron men tal mat ters (Fed eral En ergy Reg u la tory
Commission, 2010). 

The man ner in which elec tric ity prices are reg u lated var ies across states. For this
rea son and dif fer ent under ly ing sup ply and demand char ac ter is tics and cir cum -
stances, retail prices vary widely. In open mar kets, elec tric ity prices are deter mined by
real-time mar ket forces. There fore, at times of high (peak-load) demand, the price of
elec tric ity is gen er ally set by the cost per MW-h of pro duc tion cor re spond ing to the
last gen er a tor brought on line. Typ i cally that gen er a tor is a rel a tively high-cost pro -
ducer, because the low-cost or base-load gen er a tors, such hydro elec tric, coal-fired,
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and nuclear plants, are usu ally brought on sooner. Con se quently, nat u ral gas prices
typically affect elec tric ity prices more in US states and Cana dian prov inces where
mar ket restruc tur ing has occurred, than in other states (Energy Infor ma tion Admin -
is tra tion, 2010c).

The Energy Infor ma tion Admin is tra tion (EIA) keeps track of restruc tur ing or
mar ket dereg u la tion activ ity across the United States. Cur rently, restruc tur ing is
active in 16 juris dic tions: Ore gon, Texas, Illi nois, Mich i gan, Ohio, Penn syl va nia,
Mary land, Del a ware, New Jer sey, New York, Con nect i cut, Rhode Island, Mas sa chu -
setts, New Hamp shire, Maine, and the Dis trict of Colum bia. Restruc tur ing has been
sus pended in 7 states: Cal i for nia, Nevada, Montana, Ari zona, New Mex ico, Arkan -
sas, and Vir ginia. Mar ket restruc tur ing is inac tive in the remain ing 28 juris dic tions
(Energy Infor ma tion Admin is tra tion, 2010h).

From Jan u ary to Octo ber 2010, the aver age retail res i den tial price of elec tric ity in 
the US was 11.6 cents per kW-h. Accord ing to the Energy Infor ma tion Admin is tra -
tion, 7.9 cents per kW-h of that cor re sponded to the price or rate for elec tric energy
(gen er a tion costs); 0.8 cents per kW-h to the trans mis sion cost; and 2.8 cents per
kW-h to the cost of dis tri bu tion. The three States with the high est res i den tial price of
elec tric ity in 2010 (from Jan u ary to Octo ber) were Hawaii (27.91 cents per kW-h),
Con nect i cut (19.33 cents per kW-h), and New York (18.70 cents per kW-h). The 3
States with the low est res i den tial prices in 2010 were North Dakota (8.15 cents per
kW-h), Idaho (8.00 cents per kW-h), and Wash ing ton State (7.95 cents per kW-h)
(Energy Infor ma tion Admin is tra tion, 2010c).27

Mex ico

Ar ti cle 1 of Mex ico’s Elec tric En ergy Pub lic Ser vice Law es tab lishes that it is the ex clu -
sive re spon si bil ity of the state to gen er ate, trans mit, and dis trib ute elec tric ity for pub -
lic ser vice, through the Comisión Fed eral de Electricidad (CFE),28 as es tab lished by the
Mex i can Con sti tu tion.

Elec tric ity rates must be filed or pro posed by the CFE, and are sub ject to approval 
by the depart ment of finance and trea sury, which in turn makes final deci sions based
on con sul ta tions with the depart ment of energy, mines, and state indus try, as well as
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States and Can ada, see Hydro-Que bec, 2009.

28 Luz y Fuerza del Centro (LyFC), the pub lic util ity that sup plied the fed eral dis trict region, was also
included in this law. How ever, the com pany was dis solved in 2009, and its assets and func tions were trans -
ferred to CFE.



the depart ment of com merce and indus trial devel op ment.29 Accord ing to the law,
elec tric ity rates must be deter mined in a man ner that allows the CFE to ade quately
meet its finan cial require ments, tak ing into account nec es sary addi tions to the
national elec tric sys tem. Through this pro cess, the depart ment of finance and trea sury 
is able to deter mine prices for both peak-load, and low demand (off-peak) peri ods
(Cámara de Diputados, 1993).

The Elec tric Energy Pub lic Ser vice Law was last amended in 1992, at which point
greater pri vate inves tor par tic i pa tion was allowed, yet restricted to gen er a tion only,
and only for activ i ties that are not clas si fied as for the pro vi sion of pub lic ser vice
(Comisión Reguladora de Energía, 2010b). Such activ i ties include: self-sup ply gen er a -
tion, small scale gen er a tion, or cogeneration, as well as gen er a tion for sale to CFE by
pri vately owned and oper ated inde pend ent power pro duc ers, gen er a tion for the pur -
pose of export (from cogeneration or small-scale pro duc tion only), imports (for the
pur poses of self-sup ply only), and elec tric ity nec es sary for sup ply ing the grid dur ing
black outs or sim i lar emer gency cir cum stances (Cámara de Diputados, 1993). All of
these non-pub lic ser vice pro vi sion activ i ties are in turn reg u lated by the Comisión
Reguladora de Energía (CRE), Mex ico’s Energy Regulatory Commission, which was
created in 1995. 

The CRE grants per mits and licenses for pri vate imports and exports of elec tric -
ity.30 It not only reg u lates gen er a tion from the small mar ket seg ment of pri -
vately-owned par tic i pants, but also the rela tion ship between these power sup pli ers
and the CFE, by set ting the prices, terms, and con di tions of CFE’s pur chases of elec -
tric ity for pub lic ser vice use. By doing this, CRE ensures that elec tric ity is pur chased at
the min i mum pos si ble cost while guar an tee ing sta bil ity, qual ity, and safety in the pro -
vi sion of elec tric ity to the pub lic.

Since there is min i mum par tic i pa tion from pri vate enti ties in the Mex i can elec -
tric ity mar ket, the CRE under takes bal anc ing and ancil lary ser vices require ments,
such as volt age-level main te nance to pre vent sys tem col lapse. The Comisión also has 
the author ity to approve guide lines and meth od ol o gies for fees paid to the CFE by
state gov ern ments, munic i pal i ties, and other ben e fi cia ries of the pub lic elec tric sys -
tem, for the con struc tion, expan sion, or mod i fi ca tion of trans mis sion and dis tri bu -
tion facil i ties when needed (Comisión Reguladora de Energía, 2009).

Accord ing to the Inter na tional Energy Agency, in 2009, the aver age indus trial
elec tric ity rate in Mex ico was 8.46 cents per kW-h, while the res i den tial rate was 7.86
cents per kW-h (Inter na tional Energy Agency, 2010b). That report pro vides elec tric ity 
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29 While the Comisión Reguladora de Energía (CRE), Mex ico’s energy reg u la tory com mis sion, is also involved
in this pro cess, it only makes rec om men da tions based on its assess ments, as opposed to mak ing any final
deci sions.

30 For a break down of per mits granted by the CRE since 1994, by cat e gory, see table 3.



rates for 32 OECD coun tries. The fact that Mex ico is the only coun try of the 32 in
which res i den tial elec tric ity rates are lower than those of indus trial end-users sug gests
that the res i den tial rates are being cross-sub si dized by the indus trial electricity
consumers. 

Accord ing to a review by the Mex i can depart ment of energy, at the time of writ -
ing there were 17 dif fer ent rates for res i den tial, farm, and pub lic util ity con sum ers in
dif fer ent parts of the coun try; 11 dif fer ent indus trial and com mer cial end-user rates,
and 9 mis cel la neous rates, for a total of at least 37 dif fer ent rates. The review high -
lighted var i ous issues rang ing from sub si dized rates, inef fi cien cies, and com plex i ties
within the cur rent rate sys tem and rec om mended the need for a thor ough exam i na -
tion of the rate-set ting and approval pro cess in Mex ico (Secretaría de Energía, 2008).
As a result, the CRE has com mis sioned a study, to be released in 2011, that is to rec om -
mend rate-deter mi na tion pro cesses that will allow for improved transparency and
accountability.
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Elec tric ity trade

Ben e fits of elec tric ity trade

Whether in ter re gional or in ter na tional in scope, elec tric ity trade should ul ti mately
ben e fit elec tric ity con sum ers through lower prices than oth er wise. This is be cause
trade re sults in lower elec tric ity pro duc tion costs for a num ber a rea sons, such as re -
duced use of the higher cost gen er a tion units in the con nected sys tem and lower re -
serve re quire ments. Trade also en hances sys tem re li abil ity in the re gions involved.

Oppor tu ni ties for power trade are gen er ally greater with respect to large hydro -
elec tric facil i ties than with ther mal power plants. One rea son for this is that when a
major new hydro plant comes on stream, a large new block of capac ity is sud denly
made avail able that is often greater than the incre men tal capac ity imme di ately
required in the region where the plant is located. Also, gas-fired power plants can be
built on either side of an inter na tional bound ary and the cost of fuel is gen er ally much
the same on either side as nat u ral gas mar kets (and thus prices) are regional in scope. 

Water flows are typ i cally greater dur ing the spring and sum mer, pro vid ing
cross-bor der elec tric ity sales oppor tu ni ties, espe cially if the capac ity of upstream stor -
age res er voirs is lim ited. This can facil i tate what is often referred to as sea sonal diver -
sity inter change. For exam ple, a US state requir ing more elec tric ity dur ing the
sum mer months than in the win ter because of air con di tion ing require ments may be
able to ben e fit from import ing power from a Cana dian prov ince that has sur plus
power gen er a tion capac ity dur ing the sum mer, and export ing power to that prov ince
dur ing the win ter. In this way, the amount of elec tric gen er a tion capac ity required in
the two juris dic tions com bined could be less than what would otherwise be the case.

Fig ure 11 shows the major (>345 kV capac ity) North Amer i can elec tric ity trans -
mis sion inter con nec tions that facil i tate elec tric ity trade between Can ada and the
United States, and between the United States and Mex ico. Expand ing the trans mis -
sion grid would pro vide greater elec tric ity sup ply options to North Amer i can power
con sum ers and improve the secu rity of elec tric ity sup ply in var i ous regions of the con -
ti nent.
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Can ada-United States elec tric ity trade

As fig ure 12 il lus trates, since 1991 Can ada has been a sub stan tial net ex porter of elec -
tricity to the United States. Ca na dian power ex ports mainly flow south ward from Brit -
ish Co lum bia, Man i toba, On tario, Que bec, and New Bruns wick to elec tric ity
con sump tion cen ters in the United States. Im ports flow through the same path ways.
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Figure 11: The Integrated North American transmission grid

Source: Cana dian Elec tric ity Asso ci a tion, 2009. Reprinted with per mis sion.



Can ada’s larg est power exports are to the New Eng land states, New York State,
the Mid west, the Pacific North west and Cal i for nia. Except for elec tric ity gen er ated at
the Chur chill Falls devel op ment in Lab ra dor and per haps the more recent devel op -
ment of hydro elec tric facil i ties in Que bec (e.g. James Bay), Can ada’s favor able posi tion 
in elec tric ity trade is largely a con se quence of the over build ing of capac ity, as in Brit ish 
Colum bia (hydro), in antic i pa tion of future domes tic con sump tion growth, rather
than the targeting of export markets.

Econ o mies of scale gen er ally favor con struc tion of larger hydro facil i ties than are 
needed at the time of con struc tion. Con se quently, dur ing the ini tial years of oper a tion
of such facil i ties, the avail able capac ity is often greater than pro vin cial require ments.
In Can ada’s case, much of the pro jected increase in Cana dian hydro capac ity from
2015-2020 that is embed ded in the National Energy Board’s 2009 Ref er ence Case pro -
jec tion appears to be aimed at the export mar ket (National Energy Board, 2009a).
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Figure 12: Canada-US electricity trade (GW-h), 1989 to 2010 and outlook for the period
from 2010 to 2020 

Sources: Sta tis tics Can ada, Energy Sta tis tics Hand book Third Quar ter, 2010a (for 1989-2008); National Energy Board,
2009a: Appen dix table 5.4 (for 2009-2020); National Energy Board, 2010c. Fig ure by authors.
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Cana dian net elec tric ity exports (exports minus imports) to the US in 2009 were
32,821 GW-h (National Energy Board, 2010c). Fig ure 13 illus trates Can ada-US and
inter pro vin cial trade in elec tric ity in 2009, mea sured in GW-h.

In the National Energy Board’s most recent pro jec tions, net exports mostly fluc -
tu ate in the 30,000 to 35,000 GW-h range until 2015, when they jump to 57,184 GW-h
and then grad u ally rise fur ther, reach ing 73,418 GW-h by 2020, or close to a three-fold
increase com pared to the most recent (2010) esti mate of about 23,000 GW-h of net
exports (National Energy Board, 2009a: Appen dix table 5.5; National Energy Board,
2010c).

   The pro jected increase in Cana dian power exports after 2014 and the reduc tion 
in imports is a result of the new hydro capac ity that the National Energy Board pro jects 
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Figure 13: Can ada-United States and inter pro vin cial elec tric ity trade (GW-h), 2009

Source: National Energy Board, 2010a.



will be added in Brit ish Colum bia, Man i toba, and Que bec, plus the addi tion of another 
unit at the Point Lepreau nuclear instal la tion in New Bruns wick.31

Accord ing to the US Energy Infor ma tion Admin is tra tion’s 2011 Annual Energy
Out look, US net elec tric ity imports from Can ada and Mex ico com bined were about
34,300 GW-h in 2009 (Energy Infor ma tion Admin is tra tion, 2010a: table 10).32 Net
power imports to the US are pro jected to decrease by 21 per cent (7,100 GW-h) from
2010 (34,300 GW-h) to 2020 (27,400 GW-h) at a com pound annual reduc tion rate of
2.3 per cent. Given that net US power imports from Mex ico were only 434 GW-h in
2009 (less than 1 per cent), and that the EIA does not pro ject these to change much,
this implies a marked reduc tion in US power imports from Can ada. This is very dif fer -
ent from the out look for increased power exports to the US con tained in the National
Energy Board’s 2009 Ref er ence Case (National Energy Board, 2009a). The main rea son
for this appears to be that the Energy Infor ma tion Admin is tra tion’s pro jec tions do not
reflect the sig nif i cant addi tions to Cana dian hydropower capac ity that the National
Energy Board has pro jected.

United States-Mex ico elec tric ity trade

Most of the elec tric ity trade across the US-Mex ico bor der is be tween the State of Cal i -
for nia and Baja Cal i for nia, and be tween Texas and north east Mex ico. 

As fig ure 14 shows, in north west Mex ico, 230 kV alter nat ing cur rent inter con -
nec tions allow bi-direc tional com mer cial trans ac tions of up to 800 MW via the
interties between Miguel and Tijuana, and between Impe rial Val ley and La Rosita.
Two 115 kV lines between Ciudad Juarez and El Paso offer a capac ity of 200 MW. In
the north east, three 138 kV lines that con nect points at Eagle Pass, Fal con, and
Brownsville, in Texas, to the Mex i can com mu ni ties of Piedras Negras, Nuevo Laredo,
and Matamoros, can accom mo date trans fers of 191 MW. The inter con nec tions
between Eagle Pass and McAllen are both direct cur rent (DC) con nec tions (Puga,
2007; Flores Quiroga, 2007; Secretaría de Energía, 2009).
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31 The addi tion of the Point Lepreau nuclear sta tion appears prob lem atic for two rea sons. First, the nuclear
reac tor busi ness of Atomic Energy of Can ada Lim ited has been put up for sale by the Cana dian gov ern -
ment and NB Power will find it more dif fi cult to reach an agree ment for a sec ond unit with an owner that
is not moved by claims that another unit would con trib ute to eco nomic devel op ment in the Maritimes.
Sec ond, the avail abil ity of low-cost nat u ral gas as the result of shale gas devel op ment will make it more dif -
fi cult for nuclear power to com pete in the Maritimes and New Eng land mar kets.

32 An esti mate final ized in the fall of 2010 places com bined net imports from Can ada and Mex ico in 2009
slightly lower at 34,033 GW-h (Energy Infor ma tion Admin is tra tion, 2010d).



Trade vol umes across the US-Mex ico bor der, sim i lar to those between Can ada
and the US, will gen er ally be a func tion of price dif fer ences and capac ity. For exam ple,
favor able spreads between rel a tively low elec tric ity power prices in Texas and higher
indus trial on-peak prices in Mex ico make it attrac tive for north east Mex i can indus -
trial con sum ers to import elec tric ity. On the other hand, excess elec tric gen er a tion
capac ity on the Mex i can side of the bor der that drives prices lower there makes
imports attrac tive to US consumers (Puga, 2007).

Mex ico exported 1,082 GW-h of elec tric ity to the US in 2009, while import ing
647 GW-h, for net exports of approx i mately 434 GW-h. Dur ing the pre ced ing five
years, Mex i can net exports to the US aver aged close to that amount, although there
was con sid er able fluc tu a tion from one year to the next. Mex ico became a net exporter
of elec tric ity to the United States in 2003, with a peak in net exports of over 1,100
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Fig ure 14: United States-Mex ico inter na tional elec tric power lines

Source: Secretaría de Energía, 2009; Flores Quiroga, 2007. Reprinted with per mis sion.



GW-h in 2005. Since then, net exports have been in the 200 to 700 GW-h range
(Energy Infor ma tion Admin is tra tion, 2010d).

Because the US Energy Infor ma tion Admin is tra tion’s Annual Energy Out look
pro jects US elec tric ity imports and exports on an aggre gate basis (from Can ada and
Mex ico com bined), there is no indi ca tion of the por tion of net US imports attrib ut able
spe cif i cally to either Can ada or Mex ico. How ever, given the antic i pated rapid growth
rate in Mex i can elec tric ity con sump tion, Mex i can net exports to the US are unlikely to 
increase in the long term.
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Required elec tric ity infra struc ture
invest ment in North Amer ica

Invest ment in gen er a tion capac ity

As in di cated ear lier in ta ble 2, the Na tional En ergy Board, the US En ergy In for ma tion
Ad min is tra tion, and the Comisión Fed eral de Electricidad, along with Mex ico’s en -
ergy sec re tar iat, are pro ject ing that 102,291 MW of new elec tric gen er a tion ca pac ity
will be added in North Amer ica from 2010 to 2020 (Na tional En ergy Board, 2009a, En -
ergy In for ma tion Ad min is tra tion, 2010a; Comisión Fed eral de Electricidad, 2009;
Secretaria de Energía, 2009). An es ti mate for the in vest ment re quire ments for these
ad di tions is de vel oped in this sec tion.

In Novem ber 2010, the Energy Infor ma tion Admin is tra tion released updated
esti mates of the over night cap i tal cost of new elec tric power plants in the United States 
(Energy Infor ma tion Admin is tra tion, 2010i). These costs are indic a tive of those faced
by inves tors in new power plants, includ ing turn key (engi neer ing, pro cure ment, and
con struc tion) costs, as well as land, infra struc ture, site works, licenses, admin is tra tion, 
and related costs (but exclud ing the costs of financ ing and pos si ble cost esca la tion
because of increases in labor, cap i tal, or mate rial costs dur ing con struc tion). The esti -
mates are pro vided on a dol lar per MW basis and for power plants using var i ous tech -
nol o gies and fuels.33

Based on the Energy Infor ma tion Admin is tra tion’s break down of capac ity addi -
tions by tech nol ogy type and cost esti mates, it is esti mated that the weighted aver age
cost of the pro jected addi tions to elec tric gen er a tion capac ity, based on median costs
by fuel type, will be approx i mately US$3.2 mil lion per MW (2010 dol lars)34 (Energy
Infor ma tion Admin is tra tion, 2010a and 2010i).35 This com pares with the gen eral rule
that had been used for many years for esti mat ing the cap i tal cost of new capac ity at
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33 The same infor ma tion was used in the mod el ing pro cess employed to esti mate addi tions to US elec tric gen -
er a tion capac ity in the Energy Infor ma tion Admin is tra tion’s 2011 Annual Energy Out look.

34 Unless oth er wise stated, all esti mates in this sec tion are pro vided in 2010 US dol lars.

35 We used median costs by fuel type for these cal cu la tions. For a par tic u lar kind of fuel, such as nat u ral gas,
the cost esti mate used is the median of the costs pro vided by the EIA across dif fer ent types of plants such
as, in the case of nat u ral gas, gas tur bines, com bined cycle, and steam tur bines. Types of power plants that
were not iden ti fied as con trib ut ing to the addi tion of gen er a tion capac ity from 2010 to 2020, such as nat u -
ral gas fuel cells or hydro elec tric pumped stor age, were excluded.



about $1 mil lion per MW and reflects the ever-increas ing costs that inves tors face in
elec tric power generation.

Given the pro jected capac ity addi tions and their weighted aver age cost per
mega watt, we esti mate that the invest ment required for new gen er a tion facil i ties in
the United States from 2010 to 2020 will total around US$169 bil lion (2010 dol lars).36

Assum ing an aver age annual infla tion rate of 2.5 per cent, this trans lates into an elec -
tric gen er a tion facil ity invest ment require ment of approx i mately US$189 bil lion nom -
i nal or “as spent” dollars.

The over night cap i tal cost (OCC) esti mates devel oped by the Energy Infor ma -
tion Admin is tra tion are very sim i lar to esti mates the Inter na tional Energy Agency has
devel oped for new power plants in North Amer ica (Inter na tional Energy Agency,
2010c). For this rea son, we also relied on the EIA’s OCC infor ma tion to esti mate Cana -
dian and Mex i can elec tric gen er a tion facil ity invest ment require ments dur ing the
period from 2010 to 2020.

Using the EIA’s median cost by fuel type esti mates, the 26,793 MW of new elec -
tric gen er at ing capac ity that is pro jected to be built in Can ada from 2010 to 2020 has a
weighted aver age cost of about $3.5 mil lion per MW. This implies that approx i mately
US$93 bil lion (2010 dol lars) of elec tric gen er a tion facil ity invest ment will be required,
or US$104 bil lion (“as spent” dol lars) by 2020, assum ing an aver age infla tion rate of 2.5
per cent over the forecast period. 

In Mex ico, the 23,323 MW of gen er a tion capac ity that is pro jected to be added
over the 10-year period has an esti mated weighted aver age cost of close to $1.8 mil lion
per MW. The lower unit cost than in the US or Can ada reflects the fact that a larger
pro por tion of ther mal power capac ity is pro jected to be added in Mex ico and a smaller
pro por tion of renew able energy than in Can ada and the United States. On this basis,
the required invest ment in new elec tric gen er a tion capac ity in Mex ico dur ing the
period is esti mated to be about US$42 bil lion (in con stant 2010 dol lars), or close to
US$49 bil lion nom i nal dol lars by 2020, assum ing an aver age infla tion rate in Mex ico of 
3.5 per cent.37
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36 This esti mate is sim ply the prod uct of the indi cated 52,175 MW of new capac ity and the indi cated cost per 
MW of $3.2 mil lion.

37 With a higher infla tion rate in Mex ico than in the US, one might argue that the Mex i can peso will depre ci -
ate and a dif fer ent exchange rate should be used to con vert esti mated Mex i can invest ment to US cur rency. 
How ever, the US dol lar is likely to be under con sid er able down ward pres sure because of mount ing US for -
eign debt. Fur ther, fore cast ing the Mex i can peso-US dol lar exchange rate is beyond the scope of this
study.



As indi cated ear lier, the oppor tu ni ties for pri vate invest ment in elec tricity gen -
er a tion in Mex ico are very lim ited.38 In fact, pri vate invest ment in inde pend ent power
pro duc tion is gen er ally not fea si ble unless the inves tor can suc ceed in obtain ing a
long-term sales con tract with the CFE for the energy that is produced.

Table 3 indi cates the elec tric gen er a tion capac ity that was added in Mex ico from
1994 to 2010 through pri vate invest ment, by type, accord ing to infor ma tion from the
Comisión Reguladora de Energía (CRE), Mex ico’s energy reg u la tory agency.

Self-sup ply and inde pend ent power pro duc tion (IPP) pro jects in response to bid
calls issued by the Comision Fed eral de Electricidad accounted for over half of the
increase (52 per cent). Much of that invest ment was under taken by for eign com pa nies.

Accord ing to data for per mits issued by the CRE, all of the IPP pro jects have been 
built and placed in ser vice since 2000 (Comisión Reguladora de Energía, 2010a). For -
eign com pa nies account for $11.4 bil lion of the invest ment in gen er a tion capac ity over
the past 11 years, or about $1.04 bil lion per year. If that pace were to con tinue, the
amount of pri vate invest ment in IPP gen er a tion pro jects from 2010 to 2020 would be
approx i mately $12 bil lion (“as spent” dol lars). By way of com par i son, the Comisión
Fed eral de Electricidad’s 15-year plan contains only $7.8 bil lion in IPP invest ment
from 2010 to 2024, or the equiv a lent of $5.7 bil lion from 2010 to 2020 (Comisión Fed -
eral de Electricidad, 2010).
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Table 3: Private investment in electric generation capacity in Mexico,
1994-2010

Category Number of
Permits

Authorized
Generation

Capacity (MW)

Investment
($ Billions)

IPPs 27 13,760 $12.9

Self-Supply 507 6,453 $9.2

Co-generation 60 3,321 $3.3

Exports 6 2,780 $2.8 

Imports 36 228 $0.0 

Small scale 3 19 $0.0 

Total 639 26,562 $28.3

Source: Comisión Reguladora de Energía, 2010.

38 Trans mis sion and dis tri bu tion facil i ties in Mex ico are con trolled by the Comisión Fed eral de Electricidad
(CFE). Pri vate invest ment in gen er a tion is only allowed under cer tain arrange ments dic tated by the law.



Clearly, pri vate invest ment could pro vide much of the cap i tal needed to expand
Mex ico’s elec tric sec tor, includ ing trans mis sion and dis tri bu tion facil i ties as well as
elec tric gen er a tion capac ity. How ever, greater pri vate sec tor par tic i pa tion in elec tric -
ity gen er a tion and pri vate inves tor involve ment in expan sion of the trans mis sion and
dis tri bu tion sys tem would require sig nif i cant legal reforms.

Our esti mate of the North Amer i can invest ment required for the addi tions to
the elec tric gen er a tion capac ity pro jected by offi cial sources in the three coun tries
from 2010 to 2020 is US$343 bil lion (cur rent or “as spent” dol lars). How ever, the
required invest ment will, among other fac tors, be deter mined by the tech no log i cal
com po si tion of the capac ity that is added. This, of course, is because of the marked dif -
fer ences in the median OCC esti mates across the elec tric gen er a tion tech nol o gies.
Clearly, changes in the com po si tion of pro jected gen er a tion capac ity would change
the amount of invest ment required. For exam ple, if the pro por tion of renew able
energy capac ity were lower, the total invest ment needed would also be lower since the
cost per MW of non-renew able capac ity is gen er ally much lower than that for renew -
able energy elec tric gen er a tion facil i ties.39

Trans mis sion invest ment

Based on pro jec tions by the North Amer i can Elec tric Re li abil ity Cor po ra tion (NERC)
to 2019 for Can ada and the United States, and pro jec tions to 2024 de vel oped by Mex -
ico’s CFE, it is es ti mated that be tween 2010 and 2020, an ad di tional 52,864 miles of
high volt age (>200 kV) trans mis sion lines will be re quired in North Amer ica (North
Amer i can Elec tric Re li abil ity Cor po ra tion, 2010b; Comisión Fed eral de Electricidad,
2009). This cor re sponds to an av er age of about half a mile (0.51 miles) of trans mis sion
line ca pac ity per MW of added elec tric gen er a tion ca pac ity. 

A study under taken by the Brat tle Group (a con sul tancy) for the Edi son Foun da -
tion esti mates that for every GW of renew able energy added to the United States elec -
tric sys tem, an addi tional 10 miles per year of trans mis sion lines will be required to
con nect such pro jects to the trans mis sion grid. The new trans mis sion lines will be
nec es sary because renew able energy pro jects are site-spe cific and, increas ingly, will be
located at fur ther dis tances from exist ing trans mis sion facil i ties (Brat tle Group, 2008).

Fra ser Insti tute   4  www.fraserinstitute.org

56   4   North Amer i can Elec tric ity: Es ca lating Prices Possible   4   May 2011

39 For North Amer ica as a whole, we esti mate that the weighted aver age cost for the pro jected new
non-renew able elec tric gen er a tion capac ity is $2.3 mil lion per MW. This com pares to $3.9 mil lion per
MW for the renew able com po nent of total new-gen er a tion capac ity.



For the pur pose of this report, this means that for every MW of addi tional gen er -
a tion capac ity aris ing from renew able energy pro jects, an addi tional 0.1 miles40 of new
trans mis sion lines will be required to con nect renew able energy pro jects intro duced
from 2010 to 2020. Thus, over all, on top of the esti mated 52,864 miles of trans mis sion
lines required (as men tioned above), renew able energy pro jects (42,227 MW) will
require an addi tional 4,223 miles of trans mis sion lines. This sug gests that a total of
57,087 miles of new trans mis sion line capac ity will be required over the 2010-2020
period.

The Brat tle Group esti mates that required invest ment in US trans mis sion lines
from 2010 to 2030 will cost about US$298 bil lion (“as spent” dol lars) (Brat tle Group,
2008). Using the group’s assumed 1.9 per cent infla tion rate over the period, the total
invest ment in trans mis sion assets in the United States in con stant 2010 dol lars will be
about US$200 bil lion. Since this esti mate is cal cu lated for a 20-year period (2010 to
2030), the aver age annual invest ment in trans mis sion in the United States is equiv a -
lent to about $10 bil lion. On this basis, over the 10-year period (2010 to 2020), the esti -
mated invest ment required is US$100 bil lion in 2010 dol lars, or about US$112 bil lion 
(cur rent or “as spent” dol lars), assum ing a 2.5 per cent aver age infla tion rate dur ing the
2010 to 2020 period. 

Based on the NERC’s pro jec tions, we esti mate that 34,862 miles of new trans mis -
sion lines will need to be added in the United States from 2010 to 2020 inclu sive,
before adjust ing for the fact that many of the renew able gen er a tion facil i ties that will
need to be con nected to load cen ters will be located fur ther from them than con ven -
tional gen er a tion facil i ties. Using the Brat tle Group’s assump tion that 0.1 extra trans -
mis sion miles will be required for every mega watt of new renew able energy capac ity
that is installed increases the esti mated new trans mis sion line require ment to 36,533
miles (Brat tle Group, 2008). Given that the weighted aver age cost per mile of added
trans mis sion capac ity is approx i mately US$3 mil lion (con stant 2010 dol lars), the
invest ment require ment would there fore be about US$105 bil lion (con stant 2010 dol -
lars).41 Assum ing an infla tion rate of 2.5 per cent, this would be the equiv a lent of
US$118 billion (current or “as spent” dollars).

Can ada will also require con sid er able invest ment in new and improved trans -
mis sion and dis tri bu tion facil i ties dur ing the 2010 to 2020 period. Because of the scope 
of some of the pro posed new pro jects, such as the 1,200 kilo me ter Lab ra dor-Island
Trans mis sion Link, the Que bec-Ontario Inter con nec tion Pro ject, the Bipole III
Trans mis sion Pro ject in Man i toba, and plans for new trans mis sion con struc tion in
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40 Ten miles per year for 10 years = 100 miles divided by 1,000 in order to con vert to MW from GW.

41 This esti mate is likely a bit con ser va tive given that the median cost per mile for high volt age power lines
(230 kV, 345 kV, 500 kV, and 765 kV) is about US$3.4 mil lion (2010 dol lars). (Esti mated using infor ma tion
from NERC data pre sented in the Brat tle Group study, 2008).



Alberta, Brit ish Colum bia, and other prov inces, required invest ment in trans mis sion
sys tem expan sion and upgrad ing in this period will be substantial.

The $3 mil lion weighted aver age cost per mile esti mate devel oped from NERC
and Brat tle Group data, and the esti mated require ment for an addi tional 4,586 trans -
mis sion line miles between 2010 and 2020 inclu sive (see North Amer i can Elec tric Reli -
abil ity Cor po ra tion, 2010b: Trans mis sion sec tion) were used to develop an esti mate of
Cana dian trans mis sion invest ment require ments. First, though, the esti mated trans -
mis sion mile require ment was increased to reflect the pro jected 20,583 MW of renew -
able gen er a tion capac ity that would need to be con nected (National Energy Board,
2009a). Using the same adjust ment fac tor as for the US (0.1 miles per MW of added
renewables capac ity), we esti mated the addi tional amount of trans mis sion mile
require ments on this account to be 2,058 miles. This raised esti mated trans mis sion
mile require ments dur ing the 10-year period to a total of 6,644 miles. On this basis, we
esti mate that about US$19 bil lion (con stant 2010 dol lars) of invest ment in elec tric
trans mis sion facil ity assets will be required in Can ada from 2010 to 2020, or the equiv -
a lent of US$21 bil lion (“as spent” dollars), assuming a 2.5 percent inflation rate.

In Mex ico, an esti mated 13,415 miles of required trans mis sion line addi tions will 
cost US$39 bil lion (2010 dol lars) of invest ment, with out adjust ing for the 494 “extra”
miles on account of the pro jected 4,941 MW of gen er a tion capac ity addi tions from
renew able energy pro jects. With that adjust ment, the price tag comes close to US$40
bil lion (2010 dol lars), or US$47 bil lion (“as spent” dol lars), assum ing a 3.5 per cent
inflation rate.

In North Amer ica over all, 57,086 miles of trans mis sion assets will be required
over the 2010 to 2020 period, includ ing 4,223 miles needed to accom mo date 42,227
MW of renew able energy pro jects. The required invest ment will be close to US$164
bil lion (2010 dol lars), or about US$186 bil lion (“as spent” dol lars).

Dis tri bu tion invest ment

In vest ment re quire ments in the dis tri bu tion seg ment of the elec tric ity sec tor will be
sub stan tial dur ing the cur rent de cade as lo cal dis tri bu tion com pa nies in crease the ca -
pac ity to de liver elec tric ity to end us ers in re sponse to pop u la tion and eco nomic
growth and de mand spring ing from new tech nol o gies, such as cel lu lar com mu ni ca -
tion de vices and elec tric ve hi cles. In ad di tion, re quire ments will be buoyed by spend -
ing on new tech nol o gies such as “smart” (time of use) me ters, aimed at im prov ing
en ergy ef fi ciency and re duc ing en ergy use. The Brat tle Group es ti mates, based on a 0.8 
per cent av er age an nual growth of real US in vest ment in dis tri bu tion fa cil i ties dur ing
the 1998 to 2007 pe riod, sug gest that be tween 2010 and 2030, close to US$400 bil lion
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(con stant dol lars) of in vest ment in dis tri bu tion lines and re lated fa cil i ties (about
US$20 bil lion a year) will be re quired (Brat tle Group, 2008). At that rate, dur ing the
2010 to 2020 pe riod, dis tri bu tion sec tor in vest ment to tal ing US$200 bil lion (2010 dol -
lars) will be re quired in the United States. This is equiv a lent to close to US$224 bil lion
“as spent” dol lars, as sum ing a 2.5 percent inflation rate.

For the United States, the esti mated US$200 bil lion (con stant dol lars) of elec tric
dis tri bu tion facil ity invest ment required dur ing the 2010 to 2020 period rel a tive to the
pro jected 52,175 MW in elec tric gen er a tion capac ity addi tions implies a weighted
aver age cost of dis tri bu tion addi tions per MW of added gen er a tion capac ity of about
$3.8 mil lion per MW. We used this rela tion ship to esti mate the amount of dis tri bu tion 
invest ment that will be required dur ing this period in Canada and Mexico.42

For Can ada, this approach yielded an esti mate of US$102 bil lion (con stant dol -
lars) of dis tri bu tion facil ity invest ment from 2010 to 2020 inclu sive, or about US$114
bil lion (“as spent” dol lars). For Mex ico, the equiv a lent amounts are US$89 bil lion
(con stant dol lars), and close to US$104 bil lion (“as spent” dol lars). Over all, invest ment 
in dis tri bu tion lines and facil i ties in North Amer ica dur ing the 10-year period is esti -
mated to total about US$391 bil lion (con stant 2010 dol lars), or about US 443 bil lion
“as spent” dol lars.43

Over all elec tric ity infra struc ture invest ment
require ments

Ta ble 4 sum ma rizes our es ti mate of the elec tric ity in fra struc ture in vest ment that will
be re quired in North Amer ica dur ing the 10 years from 2010 to 2020.The to tal in vest -
ment re quired is close to US$858 bil lion (in 2010 con stant dol lars). As sum ing a 2.5
per cent an nual in fla tion rate in the US and Can ada, and a 3.5 per cent rate in Mex ico,
this amount is equiv a lent to nearly a tril lion cur rent or as spent dol lars. By way of com -
par i son, in its 2010 World En ergy Out look, the In ter na tional En ergy Agency pro jects
that in vest ment in elec tric ity in fra struc ture in North Amer ica (in clud ing gen er a tion,
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42 The authors rec og nize that this approach could, in fact, over es ti mate the required invest ment in dis tri bu -
tion. A more pre cise approach would have been to review all of the local dis tri bu tion com pa nies’ invest -
ment plans, but that was beyond the scope of the study. Dis tri bu tion invest ment will be driven by
pop u la tion growth, con struc tion of new hous ing, and the need to replace and upgrade dis tri bu tion net -
works as dis tri bu tion com pa nies intro duce smart grid tech nol o gies in their operations.

43 Note that these esti mates were derived on the assump tion that dis tri bu tion invest ment is not sen si tive to
the pro por tion of new elec tric gen er a tion capac ity that will involve renew able energy pro jects (i.e., that no
adjust ment is required to account for the renew able energy com po nent).



trans mis sion, and dis tri bu tion) from 2010 to 2020 in clu sive will be in the or der of
US$1.1 tril lion (2010 con stant dol lars) (In ter na tional En ergy Agency, 2010d). 

In North Amer ica over all, the esti mated cost of the 102,291 MW of gen er a tion
capac ity that is pro jected to be added by 2020 is about US$303 bil lion (2010 dol lars). 

Accord ing to the esti mates sum ma rized in table 4, invest ment in addi tional gen -
er a tion capac ity com prises about 35 per cent of total North Amer i can elec tric ity infra -
struc ture invest ment from 2010 to 2020 inclu sive. Gen er a tion capac ity invest ment
require ments are affected by the high pro por tion of pro jected pro jects with high over -
night cap i tal costs. Most note wor thy is the mag ni tude of invest ment in renew able
energy pro jects, which con sti tute 41 per cent of pro jected elec tric gen er a tion capac ity
addi tions, yet rep re sent 55 per cent of the invest ment required in gen er a tion capac ity
of all types. Wind power pro jects, in par tic u lar, account for a greater share of the gen -
er a tion invest ment require ments (at 36 per cent) than their share of pro jected capac ity
addi tions (at 25 per cent).

Next to wind, nuclear energy pro jects rep re sent the sec ond larg est com po nent of 
the elec tric gen er a tion invest ment require ment at about 21 per cent of the total,
although their con tri bu tion to the added gen er a tion capac ity is pro jected to be only
about 12 per cent.

Nat u ral gas and oil pow ered pro jects (the vast major ity being gas) will con trib ute
about 37 per cent of the total addi tions to gen er a tion capac ity over the 10-year period,
yet only require approx i mately 12 per cent of gen er a tion invest ment. This under scores 
the fact that the cap i tal cost of gas-fired power plants is much lower and more effi -
cient, on a per-unit of capac ity basis, than that of wind, nuclear, and a num ber of other
alter na tives, including coal. 
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Table 4: Required North American electricity infrastructure investment
(billions of 2010 $US) from 2010 to 2020

Canada United
States

Mexico North
America

Generation $93 $169 $42 $303

Transmission $19 $105 $40 $164

Distribution $102 $200 $89 $391

Total $214 $473 $171 $858

Sources: National Energy Board, 2009; Energy Information Administration, 2010a and 2010i; Comisión
Federal de Electricidad, 2009; Secretaria de Energía, 2009; The Brattle Group, 2008; North American
Electric Reliability Corporation, 2010b; table and calculations by authors.



Coal-fired power plants are pro jected to account for 10 per cent of total gen er a -
tion capac ity addi tions in North Amer ica (mostly in Mex ico), but rep re sent close to 12
per cent of gen er a tion invest ment, about the same as hydro elec tric power pro jects and
nuclear power plants. 

Invest ment in trans mis sion assets is esti mated to account for about 19 per cent
(more than US$164 bil lion) of the total elec tric ity infra struc ture invest ment require -
ment in North Amer ica from 2010 to 2020. This includes an adjust ment for the extra
trans mis sion miles esti mated to be required for con nec tions to antic i pated renew able
energy projects. 

Required invest ment in elec tric dis tri bu tion facil i ties in North Amer ica from
2010 through 2020 is esti mated to be about US$391 bil lion, con sti tut ing about 46 per -
cent of required elec tric ity infra struc ture invest ment.

The esti mated $858 bil lion of invest ment in elec tric ity infra struc ture that will be
required from 2010 to 2020 is based on spe cific pro jec tions of new-gen er a tion capac ity 
addi tions and on the esti mated invest ment require ments for trans mis sion and dis tri -
bu tion facil ity upgrades, exten sions, and addi tions. For the United States and Can ada,
the renew able energy share of the pro jected addi tions to gen er a tion capac ity is sub -
stan tial. If the renewables share of added gen er a tion capac ity in North Amer ica were
low ered from 42 per cent to 25 per cent, we esti mate that the total required invest ment
could be low ered by about $56 bil lion (or 7 per cent), assum ing that the non-
renewables share is increased accord ingly and the non-renewables mix is the same as
in the pro jec tions exam ined ear lier in this report. Sim i larly, if gov ern ments extend
and/or increase their com mit ment to renew able energy beyond the pro grams that are
pres ently in place, the over all invest ment require ment could be larger than esti mated
because of the higher cap i tal cost of renewables.

Regard less of the com po si tion of increased gen er a tion capac ity, the elec tric ity
infra struc ture invest ment that will be needed from 2010 through 2020 is very large. It
is impor tant, there fore, that non-mar ket bar ri ers, such as those dis cussed in the fol -
low ing sec tion, which threaten to pre vent the required invest ment from being real ized 
in a timely and effi cient man ner, be removed or low ered. Con straints that pre vent the
capac ity to gen er ate and deliver elec tric ity from grow ing in step with increas ing
demand will push elec tric ity prices higher, threaten the reli abil ity of the elec tric sys -
tem, and increase the risk of elec tric ity sup ply short ages.
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Bar ri ers to invest ment

As in di cated, con sid er able elec tric ity in fra struc ture in vest ment will be re quired in
Can ada, the US, and Mex ico in com ing years. Gen er a tion ca pac ity will need to be
added not just to meet grow ing elec tric ity con sump tion, but also to re place ag ing, in ef -
fi cient gen er a tion fa cil i ties. More over, elec tric ity pro duc tion and con sump tion
growth will re quire ex panded, more ef fi cient trans mis sion and dis tri bu tion net works.
Fail ure to build new fa cil i ties as they are needed will lead to un planned gen er a tion out -
ages, ser vice in ter rup tions, and con ges tion, and pre vent the full ben e fits of elec tric ity
trade from be ing achieved. The end re sult will be higher than nec es sary elec tric ity
costs and slower em ploy ment, la bor in come, and economic growth.

Unfor tu nately, a num ber of non-mar ket bar ri ers threaten to slow the required
pace of elec tric gen er a tion, trans mis sion, and dis tri bu tion invest ment. Such obsta cles
include but are not lim ited to the fol low ing fac tors:44

a.   Energy pol icy risk 
Pro spec tive in ves tors in par tic u lar gen er a tion types, such as coal com bus tion and nu -
clear power, will not move ahead if ap pli ca tions to con struct new-gen er a tion fa cil i ties
are likely to be de nied for po lit i cal rea sons. A case in point is On tario, where coal-fired
power gen er a tion is be ing phased out, a limit has been es tab lished on the per mis si ble
amount of nu clear power elec tric gen er a tion ca pac ity, and a hold has been placed on
the ap proval of any new nu clear power plants.

Inves tors will also turn away from any sit u a tion where there is a like li hood of
re-reg u lat ing an already dereg u lated elec tric ity mar ket.45 Pro spec tive pol icy changes
that would require gen er a tors to assume respon si bil ity for a greater por tion of the cost
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44 Reg u la tors are likely aware of the bar ri ers to invest ment dis cussed here, and may strive to fac tor into their
deci sions the impacts of reg u la tory and other obsta cles on the time that it takes to have new elec tric gen er -
a tion or trans mis sion facil i ties built and com mis sioned. How ever, the fact remains that such bar ri ers tend
to delay the devel op ment of elec tric ity sup ply infra struc ture and cause inves tors in new pro jects to grav i -
tate to juris dic tions with fewer obsta cles and lower risks. Reduc tion in invest ment bar ri ers of the kind dis -
cussed here often require changes in gov ern ment pol icy or leg is la tion. How ever, in some sit u a tions, as
with unnec es sar ily com plex reg u la tory pro cesses and pro ce dures, a reg u la tory tri bu nal or com mis sion
may have room to intro duce reforms under exist ing leg is la tion.

45 In dereg u lated elec tric ity mar kets, the trans mis sion and dis tri bu tion func tions gen er ally remain reg u -
lated, but the amount, types, and size of gen er a tion facil i ties, and the prices of elec tric ity are deter mined
by free mar ket forces. (See the short and infor ma tive explo ra tion of elec tric ity dereg u la tion issues by Mark 
Mul lins, 2004.)



of trans mis sion sys tem upgrades and expan sions could also serve to dis cour age invest -
ment in elec tric gen er a tion pro jects if the return on invest ment is unat trac tive rel a tive
to other oppor tu ni ties when the additional cost is factored in.

Where elec tricity gen er a tion is reg u lated and there is uncer tainty about key
deter mi nants of invest ment deci sions, inves tors may delay or cut back invest ment
plans. For example: 

4 Uncer tainty about the allow able rate of return on equity because of a pend ing or likely
review by the pub lic util ity com mis sion; 

4 Antic i pated changes in appli ca ble laws or reg u la tions; or 

4 An announce ment by the reg u la tor that a for mula, meth od ol ogy, or pro ce dure will be
changed at some future date with no indi ca tion as to pre cisely how or when.

b.  Uncer tain impacts of likely envi ron men tal pol icy change
Po ten tial in ves tors in new elec tric gen er a tion fa cil i ties are likely to hes i tate, scale back, 
or post pone their in vest ment plans due to an tic i pated but as yet un known in creases in
the cost of reg u la tory com pli ance from pend ing changes to air pol lut ant emis sion
stan dards, green house gas emis sions, and other en vi ron men tal pol i cies, in clud ing but
not lim ited to car bon cap ture and stor age re quire ments. En vi ron men tal pol icy
changes that ma te ri ally add to pro ject costs also in crease pro ject risk, and drive up re -
quired rates of re turn and hur dle rates. There fore, the pace of de vel op ment will likely
be slowed un til the tim ing, na ture, and ex tent of an tic i pated en vi ron men tal pol icy
changes are known with cer tainty, and their im pacts on the rel a tive eco nom ics of
com pet ing elec tricity gen er a tion tech nol o gies can be es ti mated with some de gree of
ac cu racy.

c.   Land access and land owner com pen sa tion obsta cles
Lo cal res i dents of ten op pose the lo ca tion of wind, nu clear, and other power plants
close to their prop er ties, even if the en vi ron men tal haz ards and risks are rel a tively
small. Sim i larly, farm ers and other land own ers may op pose the erec tion of trans mis -
sion tow ers on their lands ei ther be cause of the amount of com pen sa tion be ing of fered 
or for some other rea son.

Pro po nents of new elec tric ity gen er a tion or trans mis sion infra struc ture must
over come “not in my back yard” atti tudes, which can be costly since delays gen er ally
trans late into higher cap i tal costs. In the case of delays in trans mis sion invest ment the
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addi tional costs ulti mately lead to higher elec tric ity costs because of increased deliv ery 
charges.46 

d.   Native land claims
De mands from na tive groups for com pen sa tion for al low ing land ac cess and use can
also de lay the time re quired to ob tain the ap prov als for elec tric ity gen er a tion, trans -
mis sion, and dis tri bu tion pro jects from the re spon si ble agen cies. If such de lays el e vate
pro ject costs, the would-be de vel op ers may de cide to aban don the pro ject in ques tion,
or even to post pone it in def i nitely. If they do even tu ally pro ceed, the costs to con sum -
ers will prob a bly be greater than planned be cause of in fla tion dur ing the in ter ven ing
pe riod and costs in curred be cause of the need for ad di tional con sul ta tion and ne go ti a -
tion.

e.   Need for trans mis sion sys tem con nec tions
If un de vel oped hy dro, wind power, or other re new able re sources are lo cated at con sid -
er able dis tance from elec tric ity con sump tion or “load” cen ters, the higher cost of con -
nect ing pro posed generation fa cil i ties to the trans mis sion grid (be cause of the dis tance 
and, in some cases, the ter rain that must be crossed) can be a deal breaker. In fact, the
de vel oper(s) may have sec ond thoughts about pro ceed ing if the reg u la tor de ter mines
that it would be in ap pro pri ate to sad dle con sum ers in the state, prov ince, or re gion in
ques tion with the cost of ex pand ing or up grad ing the trans mis sion sys tem to ac com -
mo date gen er a tion ca pac ity ad di tion in re mote ar eas. In ves tors in pro posed gen er a -
tion de vel op ments will be un will ing, at the very least, to com mit to mov ing ahead un til
they know when the re quired trans mis sion fa cil i ties will be in place and whether they
will have to bear a por tion of the cost, and if so, how much.47 
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46 Cost over runs might occur due to infla tion dur ing lon ger than planned pro ject approval and con struc tion
peri ods. This likely event will have lit tle impact on the owner-oper a tors of new reg u lated gen er a tion and
trans mis sion facil i ties since their rev e nues will be adjusted through appli ca tion of the approved rates of
return to the larger, infla tion-adjusted rate base. How ever, elec tric ity con sum ers will not be so for tu nate,
as the reg u lated prices will need to be higher to meet the expanded rev e nue require ments from gen er a tion 
or trans mis sion util i ties. Where elec tric ity gen er a tion is dereg u lated, the increased costs incurred because 
of pro ject delays may lead the facil ity own ers to increase the prices at which they pre pared to offer sup ply
to the mar ket. Whether and to what extent elec tric ity prices are pushed upwards as a result will depend on 
mar ket con di tions, espe cially the extent of com pe ti tion.

47 In rela tion to this issue, in its 2008 Long-term Reli abil ity Assess ment, the North Amer i can Elec tric Reli -
abil ity Cor po ra tion rec om mended that reg u la tors and pol icy mak ers sup port the devel op ment of guide -
lines for the allo ca tion of the costs of expand ing elec tric trans mis sion sys tems in order to accom mo date
deliv ery of energy from renew able energy gen er a tion sources to con sum ing cen ters (where such resources 
or ser vices are deemed nec es sary and ben e fi cial) (NERC, 2008).



While some may believe that it does n’t mat ter whether elec tric ity gen er a tors or
con sum ers pay for trans mis sion sys tem expan sion in the first instance since con sum -
ers must always pay for such costs in the end, it does mat ter. If gen er a tors have to pay
for the cost of the incre men tal trans mis sion facil i ties, and are unable (as in a dereg u -
lated, com pet i tive mar ket) to influ ence the price of the elec tric ity, they may look for
gen er a tion pro jects in other juris dic tions that are located closer to the trans mis sion
grid or where the reg u la tor does not require that they con trib ute to the trans mis sion
costs. If this deci sion results in less gen er a tion capac ity being added in the affected
juris dic tion, higher elec tric energy costs will be the result. Hence, it may be pref er a ble
to have con sum ers pay for the cost of the incre men tal trans mis sion facil i ties directly
so that the addi tional gen er a tion gets built and con sum ers have greater and more
diverse sup plies to draw on, improved sys tem reli abil ity, and other asso ci ated ben e fits.

Whether or not the required trans mis sion expan sion is under taken, the end
result will likely be higher elec tric ity costs. If the expan sion is car ried out, con sum ers
will face higher deliv ery charges. If it is not, con sum ers may be con fronted with
increased elec tric ity prices due to mar ket pres sures caused by lim ited local power sup -
plies or the need to import more expen sive power from other prov inces, states, or
regions.

f.    Nuclear plant approval issues
Com plex, over lap ping, and lengthy reg u la tory pro ce dures and pro cesses are re quired
to ob tain per mis sion to con struct new nu clear power plants and are a bar rier to such
in vest ment in all three coun tries. While spe cial, de tailed pro cesses are nec es sary to en -
sure the safety and wellbeing of per son nel work ing at nu clear power plants dur ing the
con struc tion, test ing, and op er a tions phases, over lap ping na tional and state or pro vin -
cial reg u la tions of ten re sult in long and costly ap proval pro cesses. In Can ada, ap prov -
als must be ob tained from the Ca na dian Nu clear Safety Com mis sion and var i ous other 
fed eral and pro vin cial gov ern ment agen cies. In the United States, the Nu clear Reg u la -
tory Com mis sion has pri mary re spon si bil ity for is su ing con struc tion ap prov als on be -
half of the fed eral gov ern ment, but nu mer ous other fed eral and state agen cies are also
involved.

Cum ber some, lengthy, and over lap ping approval pro ce dures for new nuclear
power facil i ties will ulti mately lead to higher power rates for elec tric ity con sum ers.
The main rea son for this will usu ally be an increase in pro ject cap i tal costs due to
price infla tion dur ing the “extra” time required to com ply with com plex reg u la tory
pro cesses as well as addi tional reg u la tory com pli ance costs.
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g.   Inad e quate returns on equity
Al low able rates of re turn on pro posed reg u lated elec tric ity trans mis sion and dis tri bu -
tion pro jects will not at tract re quired in vest ment un less the pro jects are com pet i tive 
in re la tion to sim i lar or com pet ing pro jects in other prov inces, states, or in dus tries.
Cer tainly, if reg u lated cost-of-ser vice based rates in a given ju ris dic tion fail to re flect
the eco nomic value of the pro posed fa cil i ties, de vel op ment is un likely to pro ceed.

There is indi ca tion that rates of return on elec tricity trans mis sion and sim i lar
util ity invest ments (e.g., oil and gas pipe lines) have become more attrac tive in the
United States than in Can ada dur ing the past 10 to 15 years (Con cen tric Energy Advi -
sors, 2009). This is mainly because, in an effort to stream line the ROE deter mi na tion
pro cess, the National Energy Board, the Alberta Util i ties Com mis sion (for merly part
of the Alberta Energy and Util i ties Board), the Ontario Energy Board, the Brit ish
Colum bia Util i ties Com mis sion, and other Cana dian reg u la tory bod ies began to adopt 
a for mula approach based on the yields expected on long-term gov ern ment bonds.
How ever, in the United States, ROEs con tin ued to be deter mined on a case-by-case
basis using the yield plus growth, and the equity pre mium meth od ol o gies out lined
above. As a con se quence of Can ada’s sim pli fied blan ket approach, and the drop in gov -
ern ment bond yields, allow able rates of return on the equity of Canadian inves tor-
owned utilities suffered. 

Other things being equal, uncom pet i tive ROEs for Cana dian-reg u lated util i ties
rel a tive to sim i lar util i ties in the US make it more dif fi cult to attract invest ment in this
coun try. Fur ther, attempts to pri vat ize gov ern ment-owned util i ties in Can ada will
pre sum ably suf fer because there will likely be fewer poten tial buy ers inter ested if more 
attrac tive ROEs can be secured else where. At the very least, pro ceeds from sales of
gov ern ment-owned util i ties in Can ada can be expected to be lower than oth er wise
since pre-sale val u a tions will be lower. In addi tion, the extent of re-invest ment by the
reg u lated com pa nies here will be affected by lower earn ings as a result of lower ROEs.
Finally, with lower earn ings, gov ern ment-owned util i ties want ing to expand will have
to look to other sources for the required fund ing and tax pay ers may be faced with
higher prop erty or income taxes as a result (Concentric Energy Advisers, 2008). 

If rates of return on invest ment in Can ada are lower than in the US, fewer com -
pa nies are likely to sub mit bids to con struct reg u lated trans mis sion facil i ties here.
With out much or any com pe ti tion, there is a risk that the cap i tal costs of new trans -
mis sion facil i ties built in Can ada will be greater than oth er wise. Ulti mately, Cana dian
elec tric ity con sum ers will be penal ized by hav ing to pay higher elec tric trans mis sion
tar iffs.
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h.   The time, cost, and uncer tainty of reg u la tory pro cesses
Pro spec tive in ves tors in elec tricity gen er a tion and trans mis sion fa cil i ties are re luc tant
to un der take elec tric gen er a tion ca pac ity and trans mis sion pro jects in ju ris dic tions
where ap proval pro cesses are more pro tracted and ex pen sive than in other lo ca tions.
In fact, the length and un cer tainty of reg u la tory pro cesses may lead power plant in ves -
tors to plan for mul ti ple pro jects in their plan ning and de vel op ment bud gets even
though, ul ti mately, they in tend to pro ceed with only one or a small num ber of pro jects. 
As more in for ma tion co mes to hand, the less at trac tive pro jects are dropped se quen -
tially un til only those that will be com pleted re main in the bud get (Walls, Rusco, and
Ludwigson, 2007). In other words, un cer tainty about reg u la tory out comes may
increase the cost of pro jects that are ac tu ally de vel oped when the soft de vel op ment costs
of pro jects that are con sid ered only up to a cer tain point, and then dropped, are added in.

Seg mented chains of reg u la tory respon si bil ity along pro posed trans mis sion path 
routes can cre ate costly and time-con sum ing dupli ca tion of effort by a pro ject pro po -
nent as well as by the var i ous gov ern ment depart ments and agencies involved. 

Respon si bil ity for trans mis sion in the US has become a patch work requir ing, in
some cases, local, state, and fed eral gov ern ment involve ment. Gen er ally the states
have exclu sive juris dic tion over the plan ning for and loca tion of pro posed trans mis -
sion lines in their juris dic tions, and for the allo ca tion of costs. Would-be devel op ers of
inter state trans mis sion lines have to apply to dif fer ent reg u la tory bod ies and
stickhandle through dif fer ent reg u la tory hur dles in each state, which is a major deter -
rent to such invest ment. Undoubt edly this is one rea son why only 14 inter state trans -
mis sion lines with a total of only 668 miles of 230 kV capac ity or higher have been built
in the US since 2000 (Democratic Policy Committee, 2009).

The US is mak ing an effort to over come the obsta cle to trans mis sion line invest -
ment that arises when inves tors must seek approval from reg u la tors in a num ber of
states, each of which may hold views as to where a new line should be located. For
exam ple, S. 368 of the Energy Pol icy Act of 2005 requires US fed eral agen cies to coor di -
nate trans mis sion sit ing deci sions into their plans for land use and resource man age -
ment. Fur ther, S. 1221(a) requires the energy sec re tary to study elec tric ity trans mis sion
con ges tion at three-year inter vals.48

More impor tantly, it gives the sec re tary of energy the author ity to des ig nate geo -
graphic areas expe ri enc ing elec tric energy trans mis sion capac ity con straints or con -
ges tion as “national inter est elec tricity trans mis sion cor ri dors.” This gives the Fed eral
Energy Reg u la tory Com mis sion the author ity to over ride state deci sions on the place -
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48 And due to pro vi sions in the Amer i can Rein vest ment and Recov ery Act of 2009, the sec re tary of energy has
included, in the 2009 ver sion of the study, an anal y sis of sig nif i cant poten tial sources of renew able energy
that are con strained by lack of ade quate trans mis sion capac ity. This ini tia tive empha sizes the will ing ness
of the US Fed eral gov ern ment to focus on renew able energy devel op ment.



ment of trans mis sion lines and, in cer tain cases, issue sit ing permits for new
transmission lines. 

In Can ada, the National Energy Board must approve the Cana dian por tion of any 
trans mis sion line that crosses the Can ada-US bound ary. The fed eral and pro vin cial
envi ron ment and related depart ments or min is tries are also typ i cally involved, as well
as any munic i pal i ties through which a new facil ity will pass. The NEB also has juris dic -
tion over trans mis sion lines that pass from one prov ince to an adja cent one, if the
prov inces involved agree to have the Board assume reg u la tory respon si bil ity. (Oth er -
wise, each prov ince reg u lates the por tion of the line that falls within its own
jurisdiction.)

Where elec tric ity pro duc tion is to come from a renew able energy source, the
poten tial sup plier may have to get over a num ber of hur dles in the “recip i ent” juris dic -
tion in order to gain cer tif i ca tion as a sup plier of energy under a renew able energy pro -
gram (e.g., Renew able Port fo lio Stan dards (RPS) cer tif i ca tion, as in Cal i for nia). The
level of “reg u la tory risk” is greater in such cases since would-be devel op ers face pos si -
ble changes to laws and reg u la tions in more than a sin gle state or prov ince. Also, the
sup plier may need to “re-qual ify” as an eligible supplier on a regular basis.

In short, the pres ence of mul ti ple author i ties with respon si bil i ties for approv ing
and pro vid ing over sight to the sit ing and con struc tion of new and expanded facil i ties
is a major bar rier to trans mis sion invest ment. Because a pro posed elec tric gen er a tion
facil ity will be located in sin gle state or prov ince, approval to con struct and oper ate a
new facil ity is gen er ally the respon si bil ity of the gov ern ment of the state or prov ince in
which the facil ity will be located. How ever, the mul ti ple juris dic tional respon si bil i ties
involved (e.g., munic i pal, county, state or pro vin cial, and fed eral) can greatly increase
the cost and time required to gain approval of a pro posed new or expanded gen er a tion
facil ity. Sim i larly, there fre quently are over lap ping respon si bil i ties among and
between state or pro vin cial and fed eral offi cials, since the respon si ble gov ern ment
depart ments in each juris dic tion must be sat is fied that the reg u la tions that they over -
see are met. In Can ada, for exam ple, both the pro vin cial and fed eral envi ron men tal
depart ments are typ i cally involved with appli ca tions to con struct new facil i ties, as is
the federal department of fisheries and oceans where rivers, lakes, or oceans are
involved.

The time for and costs of reg u la tory com pli ance often mean that it takes many
months for elec tricity gen er a tion and trans mis sion pro ject pro po nents to receive the
nec es sary approv als to begin con struc tion. In some cases, dis putes between over lap -
ping juris dic tions with regard to sit ing may pre vent a pro ject from ever going ahead.
Such delays and dis putes are not with out costs to elec tric ity con sum ers. Trans mis sion
pro jects that are approved months or years after the need has been iden ti fied may
mean the trans mis sion sys tem remains con gested for a long period of time, result ing
in much higher elec tric ity mar ket prices than would oth er wise have been the case.
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Fur ther, delays get ting pro jects approved may lead to higher cap i tal costs than oth er -
wise on account of infla tion, and, ulti mately this leads to higher transmission tariffs.

The uncer tain dura tion of approv als pro ce dures, and the pos si bil ity that any one
of a num ber of reg u la tory agen cies could cre ate unex pected and even insur mount able
road blocks, cre ate the risk that even well struc tured appli ca tions may be rejected or
have to be aban doned. Since many mil lions of dol lars are required to pre pare pro pos -
als for major trans mis sion and other elec tric ity infra struc ture pro jects, includ ing engi -
neer ing and design costs, and to shep herd them through the approval pro cess, it is
likely that appli ca tions for some pro jects are never made and that appli ca tions often
are only filed for the poten tially most prof it able ven tures. This sug gests that because of 
reg u la tion, the amount of elec tric sys tem infra struc ture in place at any one time will
tend to be some what less than it would oth er wise be.49

i.    Addi tional hur dles in the case of inter na tional power lines
Where a pro posed trans mis sion fa cil ity is to be built across in ter na tional bound aries,
the fa cil ity de vel oper will have an even more dif fi cult task than that de scribed above.
This, of course, is be cause of the need to clear some what dif fer ent reg u la tory re quire -
ments not only be tween the Ca na dian prov ince(s) and the US state(s) in volved, but
also the need to sat isfy the sev eral lay ers of fed eral reg u la tions on both sides of the in -
ter na tional bor der. As ev i denced by the pro tracted ap prov als pro cess that the first
mer chant trans mis sion line be tween Can ada and the United States, the Montana-Al -
berta Tie Line, re quired, this can be a lengthy, costly and frus trat ing ex pe ri ence. From
the pro ject’s in cep tion in 2004, it took 5 years to get the nec es sary reg u la tory ap prov als 
in place. 

Per mits obtained in Alberta expired while issues were still being thrashed out
with land own ers in Montana. This required the devel oper to re-file every appli ca tion
that it had filed with the Alberta Sur face Rights Board. Four renew als had to be filed
with the National Energy Board, and the devel oper had to file twice with the US
Department of Energy for the required per mit. The lengthy period required for the
approv als pro cess meant that mate ri als had to be re-priced, the pro ject cap i tal costs
re-esti mated, and the financ ing rene go ti ated. As a result of the frus tra tions he expe ri -
enced, Johan Van’t Hof, the CEO of pro ject owner Tonbridge Power Inc., stated, “I will 
never build a trans-bor der line again” (O’Meara, 2010).
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 j.   Reg u lated elec tric ity gen er a tion
Where elec tricity gen er a tion is reg u lated, the reg u lated rates of re turn may not be suf -
fi cient, com pared with other ju ris dic tions and in dus tries, to at tract po ten tial in ves -
tors. Elec tric ity prices em a nat ing from free, whole sale mar kets must be al lowed to
de ter mine the type and quan tity of elec tric gen er a tion units that are added, in stead of
reg u lated rates of re turn on in vest ment, or gov ern ment decree. 

That is, com pet ing inves tors with inti mate knowl edge of the attrib utes of com -
pet ing tech nol o gies who are pre pared to take risks on behalf of their share hold ers
should deter mine the path of elec tric ity sup ply expan sion, includ ing the com po si tion
of elec tric gen er a tion capac ity that is added. Only in this way are long-run sup ply costs
likely to be minimized. For this rea son, dereg u lat ing elec tric ity mar kets and adopt ing
free-mar ket prin ci ples is clearly desir able.

Deregulating (or restruc tur ing) elec tricity gen er a tion will enable whole sale elec -
tric ity prices to be deter mined through the inter ac tion of the forces of sup ply and
demand in com pet i tive mar kets. It will also let inves tors deter mine the type and loca -
tion of added (and retired) elec tric gen er a tion capac ity. There are strong the o ret i cal
argu ments to sup port this. With reg u la tion, there is a ten dency for gen er a tors to add
to capac ity to a greater extent than nec es sary (i.e., to over build) since their rev e nue is
based on the amount of their invested cap i tal or rate base. In turn, this leads to oper a -
tional inef fi cien cies and power rates that are gen er ally higher than in a com pet i tive
mar ket (Averch and Johnston, 1962). When dereg u la tion occurs, com pe ti tion among
the exist ing gen er a tors, new entrants, and import ers forces elec tric ity pro duc ers to
shed inef fi cien cies and to seek inno va tions in order to increase pro duc tiv ity (Clif ford,
1998). Fur ther, com pet i tive mar kets give price sig nals that lead inves tors to deter mine
the mix of elec tric gen er a tion capac ity based on their knowl edge of the rel a tive effi -
cien cies of com pet ing tech nol o gies and mar ket con di tions—some thing that reg u la -
tors can not do. In the long run, the efficiencies resulting from competition will lead to
better price results for consumers (Stoft, 2002).

Empir i cal anal y sis of expe ri ence in the United States with respect to dereg u la -
tion pro vides evi dence that restruc tur ing in the elec tric ity sec tor to allow mar ket com -
pe ti tion has, in fact, led to lower res i den tial and indus trial elec tric ity prices (Joskow,
2006). How ever, with out suf fi cient com pe ti tion, the full ben e fits of dereg u la tion (i.e.,
lower prices) are unlikely to be real ized since one or more of the larger sup pli ers may
fre quently be able to cause the mar ket to clear at higher price lev els than would be the
case with a truly com pet i tive mar ket envi ron ment. For this rea son, it is impor tant that
juris dic tions that have or are about to dereg u late their elec tric ity mar ket ensure that
insti tu tional arrange ments are in place to mon i tor mar ket con di tions and to adjust the 
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rules that gov ern how elec tric ity is offered to and bid for by mar ket par tic i pants, as
appro pri ate, in order to fos ter com pe ti tion.50 

Empir i cal evi dence fur ther sup ports the the o ret i cal argu ments for dereg u la tion
sum ma rized above. For exam ple, a 2005 study by the Inter na tional Energy Agency
con cluded that dereg u la tion trig gered timely, ade quate invest ment and com pe ti tion
in the United King dom, the Nordic elec tric ity mar ket, Aus tra lia, and the Penn syl va -
nia, New Jer sey, Mary land (PJM) mar ket (Inter na tional Energy Agency, 2005).
Another report by a for mer exec u tive direc tor of the Fra ser Insti tute found that dereg -
u la tion of elec tric ity mar kets led to both greater, more diver si fied gen er a tion capac ity
and lower elec tric ity prices (Mul lins, 2004). 

The Alberta evi dence, where dereg u la tion of the elec tricity gen er a tion sec tor
was com pleted at the begin ning of Jan u ary 2001, also indi cates that dereg u la tion can
bring forth more mar ket par tic i pants, increase over all capac ity, and lead to com pet i -
tive prices.51 Elec tric gen er a tion capac ity has grown from 9,580 MW at the end of 2000 
to approx i mately 12,834 MW at time of writ ing. The 3,254 MW net gain has occurred
in spite of the retire ment of 1,424 MW of capac ity. In other words, new units with a
com bined capac ity of 4,678 MW have been put in place since 2000. The new facil i ties
have mainly been gas-fired plants, espe cially cogeneration facil i ties built in con junc -
tion with oil sands pro jects requir ing both pro cess heat and elec tric ity. How ever, sig -
nif i cant amounts of new coal-fired gen er a tion capac ity and wind power capac ity have
also been built in the prov ince.52
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50 Before the Alberta whole sale elec tric ity mar ket was opened to com pe ti tion in 2001, rights to offer elec tric -
ity pro duced by the three for merly reg u lated gen er a tors into the mar ket with terms of up to 20 years were
pack aged in the form of “power pur chase arrange ments” and sold at auc tions in order to increase the
num ber of mar ket par tic i pants and help ensure that com pet i tive con di tions would exist. Since then, addi -
tional elec tric gen er a tors have entered the mar ket, gen er ally improv ing com pet i tive con di tions.

51 Although the Alberta whole sale mar ket began to oper ate in 1996, the power pur chase arrange ments that
trans ferred respon si bil ity for mar ket ing most of the elec tric ity pro duced by the three for merly reg u lated
gen er a tors to new mar ket par tic i pants did not take effect until Jan u ary 1, 2001. From then on, the num ber
of mar ket par tic i pants has steadily increased.

52 The extent of invest ment in wind gen er a tion in Alberta dur ing the past decade, in spite of the fact that
wind facil i ties are not com pletely depend able because of fluc tu at ing wind veloc i ties, is the result of num -
ber of fac tors. These include fed eral tax incen tives, antic i pa tion that coal-fired and gas-fired elec tric ity
would become less com pet i tive as a result of car bon cap ture and stor age (CCS) require ments and high
nat u ral gas prices, and the desire by green house gas emit ters to posi tion them selves to have ready access
to car bon “cred its” in antic i pa tion that Can ada would impose car bon emis sions lim its that would fos ter
the devel op ment of car bon emis sions trad ing. Fur ther, con struc tion of the Montana-Alberta Tie Line is
expected to increase elec tric ity trade with north ern Montana and the hydro facil i ties there are seen as
com pat i ble with the devel op ment of wind capac ity in south ern Alberta for two rea sons. First, the pres ence 
of hydro capac ity pro vides needed back up to wind capac ity. Sec ond, dur ing the fall and early win ter
months when aver age wind veloc i ties are great est, hydro capac ity tends to be lower than dur ing the sum -
mer, which pro vides sea sonal oppor tu ni ties for Alberta-Montana elec tric ity inter change.



As Fig ure 15 illus trates, whole sale elec tric ity prices have not risen dra mat i cally
dur ing the past 10 years as pre dicted by dereg u la tion naysayers. In fact, in spite of a 31
per cent increase in aver age annual elec tric ity con sump tion since 2000 (shown as “sys -
tem demand” in fig ure 15), Alberta elec tric ity prices are sig nif i cantly lower today than
they were prior to dereg u la tion.

Reg u lated elec tric ity gen er a tion is of par tic u lar con cern in Mex ico where the
gov ern ment, through the Comisión Fed eral de Electricidad (CFE), owns most of the
coun try’s elec tricity gen er a tion facil i ties and for the most part arbi trarily deter mines
what gen er a tion facil i ties to add in order to meet elec tric ity demand growth. But this is 
also a sig nif i cant prob lem where there is con sid er able pri vate own er ship of gen er a tion
facil i ties, yet the pro vin cial or state gov ern ment sees fit to decree how elec tric ity sup -
ply growth is to be met instead of leav ing the com po si tion of gen er a tion capac ity to
inves tors’ deci sions based on their knowl edge of the rel a tive advan tages of competing
technologies and market require ments.

To dic tate the future com po si tion of elec tric gen er a tion capac ity accord ing to
the type of fuel, as the Ontario gov ern ment is doing (e.g. zero coal, ceil ing on nuclear;
nat u ral gas only for peak ing; and increased depend ence on renewables), would sad dle
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Figure 15: Alberta electric system average annual power pool price ($/MW-h) 
and system demand (MW), 2001 to 2010 
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elec tric ity con sum ers with higher power costs for gen er a tions. As in Ontario, the pen -
alty that con sum ers will ulti mately have to pay will not be lim ited to higher power pro -
duc tion costs. For exam ple, if some of the “cho sen” elec tri cal gen er a tion units are in
remote loca tions, large invest ments in trans mis sion sys tem expan sion will be
required, the costs of which will ulti mately show up on consumers’ bills (Angevine,
2008). 

k.   Low fidel ity price sig nals
Where elec tricity gen er a tion has been de reg u lated but the whole sale elec tric ity mar -
ket is not com pet i tive be cause of cer tain con di tions, such as too few mar ket par tic i -
pants, prices may be greater than what in ves tors in new-gen er a tion ca pac ity could
rea son ably ex pect to re al ize. Also, an un cer tain or highly vol a tile price out look based
on re cent price per for mance may keep wary in ves tors out of the market.

In a com pet i tive mar ket, the clear ing price (or mar ket price) should gen er ally
reflect the mar ket par tic i pants’ expec ta tions about elec tric ity price fun da men tals,
such as demand, nat u ral gas prices or other fuel costs, con di tions in neigh bor ing mar -
kets, and expected out ages of gen er a tion facil i ties for main te nance. Under such
conditions, the result ing “high fidel ity” com pet i tive price sig nals will guide inves tors in 
new-gen er a tion infra struc ture and con sum ers to make ratio nal choices. Alter nately,
where mar ket prices have only a weak con nec tion to the under ly ing deter mi nants of
prices and price expec ta tions, but yet a strong con nec tion to the deliv ery or pric ing
strat e gies of par tic u lar par tic i pants (or even worse, the strat egy of a sin gle par tic i pant), 
then the prices will send inac cu rate, “low fidel ity” price sig nals to inves tors and con -
sum ers. “Low fidel ity” price out comes of this kind, where the price appeared to be dis -
con nected from the fun da men tal driv ers, were of appar ent con cern to for mer Alberta
Mar ket Sur veil lance Admin is tra tor Martin Merritt, as when he made a pre sen ta tion on
the state of com pe ti tion in the Alberta whole sale mar ket to the Van Horne Insti tute in
2006 (Merritt, 2006).

l.    Obsta cles to wider appli ca tion of the mer chant
  trans mis sion model

Reg u lated trans mis sion com pa nies may ob ject to mer chant lines be ing lo cated in their 
fran chise ar eas. How ever, if in ves tors are will ing to put cap i tal at risk by putt ing a mar -
ket interconnector in place to sat isfy a per ceived need, po lit i cal lob by ing by in cum -
bents should not be al lowed to stand in the way.

Nei ther is refus ing to allow a mer chant line from being built jus ti fied on the
grounds that the end-user ben e fi cia ries can not be iden ti fied clearly enough to deter -
mine an appro pri ate means for allo cat ing the cap i tal and oper at ing costs. If mar ket ers
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or dis trib u tors indi cate in response to a call for indi ca tions of expres sions of inter est
(i.e., a so-called “open sea son”) that they are will ing to pay for reserve capac ity on a
pro posed mer chant trans mis sion facil ity, and to use the facil ity, that indi cates that
there is a real mar ket need. The nego ti ated tar iffs on the mer chant line would end up
being passed on to con sum ers as part of their dis tri bu tion ser vice charges.

Nor should the tra di tional view that all trans mis sion lines should be reg u lated
because they are nat u ral monop o lies be used to pre vent the author i ties from at least
care fully con sid er ing the ben e fits and costs of mer chant trans mis sion pro pos als. If it is 
clear from mar ket con di tions and sig nals (e.g., trans mis sion con ges tion, the need for
an alter na tive trans mis sion path such as across a sound or bay, and will ing ness of
inves tors to risk cap i tal) that addi tional trans mis sion capac ity is required, and a mer -
chant facil ity would allow that need to be met more effi ciently, then a mer chant line
may be the appropriate solution. 
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Pol icy rec om men da tions

The pol icy rec om men da tions out lined be low are pred i cated on the need to re duce
bar ri ers to timely in vest ment in re quired elec tric ity in fra struc ture, such as those iden -
ti fied in the pre ced ing sec tion. For the most part, the rec om men da tions are de scribed
in gen eral terms and do not pro vide im ple men ta tion guide lines or blue prints. This is
be cause the spe cific mea sures, ac tions, and steps that would need to be un der taken in
a par tic u lar ju ris dic tion would de pend on the spe cific le gal and in sti tu tional frame -
work there as well as the com po si tion and struc ture of its elec tricity sec tor, which is
be yond the scope of this study.

1.   Reduce energy pol icy uncer tain ties and risks
In ves tors re quire both clar ity and sta bil ity about the le gal and reg u la tory frame work
within which they will op er ate. For this rea son, fed eral, state, and pro vin cial au thor i -
ties need to pro vide clear and trans par ent pol icy po si tions and rules. They must also
com mit not to in tro duce changes to laws and reg u la tions un less they are needed to im -
prove elec tric ity mar ket and trans mis sion sys tem ef fi cien cies.

2.   Reduce envi ron men tal pol icy uncer tain ties
The pro tracted de lay and un cer tainty re gard ing whether and to what ex tent car bon
emis sions will be re stricted needs to be set tled as soon as pos si ble. If car bon emis sions
are to be curbed, spe cific car bon emis sion lim its and car bon cap ture and stor age re -
quire ments must be in tro duced with suf fi cient lead time and in suf fi cient de tail to en -
sure that the af fected stake holders have ad e quate time to ad just  their busi ness plans.

3.   Estab lish con sul ta tive pro cesses and mech a nisms
Con sul ta tive pro cesses and mech a nisms should be es tab lished to en sure that pol icy
mak ers clearly un der stand how any pro posed changes on en ergy pol i cies will af fect the 
dif fer ent par ties. Spe cif i cally, elec tricity in dus try ad vi sory coun cils should be es tab -
lished (as was the case in Al berta when de reg u la tion was be ing im ple mented) to en -
sure that gov ern ment of fi cials and in ves tors dis cuss en ergy policy matters.

When pol icy uncer tain ties and risks are gone, inves tors who have been “on the
fence” can make com mit ments. This will help to ensure that new-gen er a tion facil i ties
and new or upgraded trans mis sion sys tems are built in a timely man ner. Elec tric ity con -
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sum ers should ben e fit from lower cap i tal costs than if con struc tion pro jects are delayed
and, con se quently, lower power costs and trans mis sion and dis tri bu tion charges.

4.   Defuse land access issues
Where elec tric sys tem op er a tors and land own ers find it dif fi cult to reach an agree -
ment about land ac cess, as in Al berta where the ef fort to win ap proval for a new
north-south line has met with con sid er able re sis tance; plan ners and de vel op ers must
con sult, in form, and ed u cate the pub lic and other af fected par ties. 

Where required access can not be nego ti ated with land own ers, appro pri ate insti -
tu tional arrange ments must be avail able that will allow oppo nents’ argu ments to be
heard and dis cussed and fair and appro pri ate set tle ments to be awarded with out
undue delay (although sub ject to appeal). Sim i lar pro cesses must be in place in sit u a -
tions where native land claims threaten to pre vent access to land required for elec tric -
ity infra struc ture. In other words, pro ject plan ners and devel op ers must imple ment
con flict and dis pute pre ven tion and resolution initiatives. 

Pre vent ing land access dis putes and, when they do occur, resolv ing them more
quickly, will help to ensure that trans mis sion and gen er a tion facil i ties are built in a
timely fash ion, thereby keep ing cap i tal costs lower than would oth er wise be the case.
In turn, this will give elec tric ity con sum ers the ben e fit of lower prices, whether or not
the elec tric ity mar ket has have been opened to competition.

5.   Stream line reg u la tory approval pro cesses for
  nuclear plants

Quicker, more ef fi cient ap prov als pro cesses for new nu clear power plants are nec es -
sary, and fed eral and state or pro vin cial agen cies must work to gether closely to achieve 
this goal. Clearly, joint one-win dow ap prov als pro cesses (whereby a pro ject pro po nent 
can deal with one agency rather than many for all the nec es sary per mits, ap prov als, fil -
ings, etc.) would elim i nate un nec es sary du pli ca tion, cre ate or ga ni za tional ef fi cien cies,
and speed up de ci sions. Cost sav ings will be the di rect re sult of speed ier reg u la tory
pro cesses be cause pro ject de vel op ers can pro cure the goods and ser vices needed for
ma jor con struc tion much sooner than oth er wise. Again, the ul ti mate ben e fi cia ries will 
be elec tric ity con sum ers. Reg u la tors must, of course, con tinue to abide by the high
stan dards that are re quired in per mit ting and reg u la tory pro cesses.53
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6.   Improve effi ciency of approv als for multi-juris dic tional,
  inter na tional cross-bor der pro jects

Be cause trans mis sion lines will likely be needed in the fu ture that, for eco nomic rea -
sons, cross in ter na tional bound aries, joint in ter na tional ap proval pro cesses and pro -
ce dures should be es tab lished be fore the need arises to fa cil i tate the ap prov als pro cess. 
As the re cent Montana-Al berta Tie line ex pe ri ence il lus trates, pol i cies need to be in
place to en sure more ef fi cient han dling of multi-na tional ap pli ca tions as through a sin -
gle-win dow (pos si bly joint panel) ap proach.

 Elec tric ity con sum ers on both sides of the bor der will be the ben e fi cia ries, as will 
those who are employed, directly or indi rectly, to build and oper ate the trans mis sion
lines and to develop and oper ate the elec tric gen er a tion facil i ties served by the new
trans mis sion lines.

7.   Stream line reg u la tory pro cesses for elec tric ity
  trans mis sion and dis tri bu tion

More gen er ally, fed eral and state or pro vin cial gov ern ments need to stream line their
reg u la tory pro cesses and pro ce dures for ap pli ca tions for ap proval to con struct, op er -
ate, and main tain elec tric ity trans mis sion and dis tri bu tion sys tems.54 Es sen tially, the
time and cost of the reg u la tory pro cess needs to be re duced as much as pos si ble to help 
en sure that ap prov als are not de layed un nec es sar ily and that the cost of reg u la tion is
not ex ces sive. This will ben e fit tax pay ers, rate pay ers, and share hold ers.

8.   Dereg u late the elec tric ity gen er a tion sec tor
Mex ico, where the Comisión Fed eral de Electricidad owns most of the elec tric gen er a -
tion fa cil i ties and the gov ern ment de ter mines elec tric ity prices, as well US states and
Ca na dian prov inces that have not de reg u lated elec tric ity gen er a tion, should do so. De -
reg u la tion will en sure that the whole sale price of elec tric ity is de ter mined through of -
fers by gen er a tors and im port ers to sup ply en ergy and bids by do mes tic mar ket ers and
ex port ers to pur chase it. This pro cess will help make cer tain that mean ing ful and clear
mar ket price sig nals are avail able to po ten tial in ves tors in elec tric gen er a tion fa cil i ties,
help ing them to make better de ci sions as to the size and type of elec tric gen er a tion fa -
cil i ties to con sider.
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To achieve mean ing ful price sig nals, gov ern ments will need to do two things.
First, by study ing the expe ri ences of other “open” mar kets and by rely ing on their own
expe ri ences dur ing the ini tial months of oper a tion, they must make sure that the mar -
ket func tions effec tively and that suf fi cient com pe ti tion is avail able to pre vent one or
only a few com pa nies from deter min ing prices on a fre quent basis. Sec ond, they must
estab lish an inde pend ent mar ket sur veil lance agency with the power to take appro pri -
ate cor rec tive action if the per for mance of the mar ket appears to be inef fi cient because 
of insuf fi cient com pe ti tion, col lu sion, or other rea sons.

9.   Pri vat ize gov ern ment-owned elec tri city gen er a tion
  and trans mis sion facil i ties

Where gov ern ments still own elec tricity gen er a tion units and elec tric power trans mis -
sion and dis tri bu tion sys tems, as is the case in most Ca na dian prov inces (e.g., Hy dro-
Que bec and Man i toba Hy dro) and Mex ico (the Comisión Fed eral de Electricidad),
they must ask them selves why. Such busi nesses should be pri vat ized, even if they are
reg u lated. Per for mance and op er a tional in cen tives in a pri vately-owned busi ness en vi -
ron ment are clearly dif fer ent than at the bu reau cratic level. Man age ment on be half of
share hold ers will be more ef fec tive than man age ment by gov ern ment-ap pointed di -
rec tors of a state-owned cor po ra tion. Sim ply put, this is be cause the busi ness then op -
er ates to eco nomic im per a tives rather than po lit i cal ones and share hold ers with a
di rect in ter est in pri vate firms are more likely to dis miss man age ment teams that are
in ef fec tive, than are gov ern ments. More ef fi cient elec tric ity gen er a tion, and trans mis -
sion op er a tion and main te nance will re duce costs and, ul ti mately, ben e fit elec tric ity
con sum ers via lower en ergy prices, and lower trans mis sion and dis tri bu tion tar iffs.55

10.   Ensure that invest ment in reg u lated trans por ta tion
     infra struc ture is attrac tive

As dis cussed, Ca na dian reg u lated elec tric ity trans mis sion com pa nies are at a dis ad -
van tage com pared to their US coun ter parts, which gen er ally en joy higher rates of re -
turn. The same ap plies to elec tric ity dis tri bu tion com pa nies. Reg u la tors over see ing
trans mis sion and dis tri bu tion com pa nies in all ju ris dic tions need to en sure that timely 
in vest ment in such ac tiv i ties is suf fi ciently at trac tive com pared to com pet ing op por tu -
ni ties at home and abroad. 
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Wher ever required, mar ket reg u la tors should change for mu las, rules, and
approaches for deter min ing allow able rates of return on equity for reg u lated trans mis -
sion and dis tri bu tion com pa nies to ensure that invest ment in such pro jects is com pet i -
tive both with other indus tries and with other juris dic tions.56 This will ben e fit
elec tric ity con sum ers by ensur ing that gen er a tion facil ity invest ment is not con -
strained by insuf fi cient trans mis sion capac ity. It will also enhance elec tric sys tem reli -
abil ity and the abil ity to sup ply elec tric ity when and where it is required. 

11.   Facil i tate invest ment in mer chant trans mis sion facil i ties
“Mer chant” trans mis sion lines can help ship power from one mar ket re gion or ju ris -
dic tion to an other, and there fore en hance sys tem re li abil ity. As dem on strated by the
Montana- Al berta Tie Line, which is cur rently un der con struc tion, mer chant lines can 
also fa cil i tate the ex pan sion and fur ther in te gra tion of the con ti nen tal trans mis sion
grid and thereby in crease op por tu ni ties for cross-bor der elec tric ity trade. 

The ben e fits to elec tric ity con sum ers of more mer chant trans mis sion arrange -
ments include improved sys tem reli abil ity and greater pro duc tion diver sity. Where
elec tric ity mar kets are dereg u lated, elec tric ity prices are likely to be less volatile as a
result.

12.    Estab lish clear rules for the shar ing of trans mis sion
      sys tem expan sion costs

Au thor i ties must be clear about the re spon si bil ity for the cost of re quired trans mis sion 
sys tem ex pan sion so that po ten tial in ves tors can de ter mine how com pet i tive new elec -
tric ity gen er a tion fa cil i ties that are to be sited in re mote ar eas are likely to be. This
knowl edge will give pro spec tive in ves tors in new-gen er a tion fa cil i ties a clear pic ture of 
their share of the cost of trans mis sion sys tem ex pan sion and pave the way for de vel op -
ment. Elec tric ity con sum ers will ben e fit from im proved sys tem re li abil ity. Fur ther, in -
creased di ver si fi ca tion of elec tric ity sources will help to sta bi lize the prices that
con sum ers ul ti mately pay for elec tric ity.
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Appen dix: Glos sary of terms

Al ter nat ing current (AC)/direct current (DC) – un der AC, the elec tric charge con -
tin u ally re verses di rec tion, as op posed to DC in which the elec tric ity flow is in one di -
rec tion. AC is the more com mon.

Cap and trade – a mar ket-based ap proach that some ju ris dic tions use to re duce air -
borne emis sions of var i ous kinds. A cap is placed on firms’ emis sions lev els. A com -
pany may sell (pur chase) cred its if its emis sions are be low (above) the limit. This
mech a nism al lows com pa nies with ex cess emis sions to pur chase emis sions cred its if
that is a more cost ef fec tive means for meet ing their emis sions lim its than pur chas ing
and in stall ing equip ment and/or mak ing mod i fi ca tions to their ex ist ing plants. 

Car bon capture and storage (or se ques tra tion) – the term used to de scribe the cap -
ture and stor age of car bon di ox ide (CO2) so it won't be re leased into the at mo sphere.
Cap tured CO2 is com pressed and trans ported by pipe line or tanker to stor age fa cil i ties
such as un der ground cav erns or de pleted pe tro leum res er voirs. It may also be in jected
into oil res er voirs to stim u late crude oil pro duc tion. 

Cogeneration – re fers to the si mul ta neous pro duc tion of elec tric ity and steam.

Com bined cycle – the pro duc tion of elec tric ity us ing com bus tion tur bine and steam
tur bine gen er a tion units in the same sys tem (see Combustion tur bine and Steam tur -
bine).

Com bus tion turbine – a ro tary en gine (sim i lar to a jet en gine) that gen er ates elec tric -
ity from the flow of gases from the com bus tion of nat u ral gas or low-sul fur fuel oil. 

Comisión Fed eral de Electricidad [CFE] – the fed eral elec tric ity com mis sion in
Mex ico. A state-owned elec tric mo nop oly es tab lished un der the con sti tu tion to pro -
duce and pro vide elec tric ity. 

Comisión Reguladora de Energía [CRE] – Mex ico’s en ergy reg u la tory com mis sion.
The com mis sion is charged with the eco nomic reg u la tion of the coun try’s elec tric ity
and gas sec tor.
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De reg u lated electricity generation – when the pur chase and sale of elec tric ity is ad -
min is tered through an open mar ket that op er ates ac cord ing to es tab lished rules. In a
de reg u lated elec tric ity gen er a tion en vi ron ment, pri vate in ves tors are en cour aged to
build, main tain, own, and op er ate elec tric gen er a tion fa cil i ties. 

Elec tric ity distribution – also known as low volt age elec tric trans mis sion, is the last
(sec ond) stage in the de liv ery of elec tric ity to end-us ers. Dis tri bu tion fa cil i ties trans -
port elec tric ity from the trans mis sion sys tem and de liver it to in dus trial, busi ness, and
res i den tial con sum ers af ter it has been trans formed down from high trans mis sion
volt age lev els. 

Elec tric gen er a tion capacity – re fers to the amount of in stalled ca pac ity needed to
gen er ate elec tric ity at a spe cific site or in a spe cific area, prov ince, state or coun try,
gen er ally ex pressed in ki lo watts, mega watts, or gigawatts.

Elec tric ity generation – re fers to the amount of elec tric ity pro duced (usu ally mea -
sured in mega watt hours (MW-h), or gigawatt hours (GW-h)), which is then di rected
and de liv ered to the trans mis sion sys tem. 

Elec tric ity transmission – also known as high volt age elec tric trans mis sion, is the
first stage in the de liv ery of elec tricity to end us ers. Elec tric ity trans mis sion in volves
the trans fer of elec tric en ergy that is gen er ated from elec tric ity dis tri bu tion fa cil i ties.
When con nected to gether, trans mis sion lines com prise the elec tricity trans mis sion
sys tem or grid. 

En ergy In for ma tion Ad min is tra tion (EIA) – the sta tis ti cal and an a lyt i cal unit within
the United States de part ment of en ergy. 

In ter na tional En ergy Agency (IEA) – the Paris-based agency within the Or ga ni za tion 
for Eco nomic Co op er a tion and De vel op ment (OECD) that com piles in ter na tional en -
ergy data and in for ma tion in clud ing en ergy sup ply and de mand, as well as price stud -
ies, fore casts, and en ergy pol icy rec om men da tions.

Liq ue fied natural gas (LNG) – nat u ral gas in liq uid form achieved by cool ing and
pres sur iz ing nat u ral gas, thus re duc ing the gas vol ume by about 600 times, which al -
lows for trans por ta tion by spe cially equipped tank ers.

Mer chant transmission line – a trans mis sion line that is to be phys i cally in de pend ent 
from a reg u lated trans mis sion grid, and for which tolls and tar iffs (sim i lar to those
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used in the oil and gas pipe line in dus try) are ne go ti ated be tween ship pers, mer chants,
mar ket ers, and the trans mis sion line owner.

Na tional En ergy Board (NEB) – the Ca na dian gov ern ment agency charged with reg -
u lat ing com pa nies in volved in ship ping oil, nat u ral gas, elec tric ity, and other en ergy
com mod i ties across in ter pro vin cial bound aries, or ex port ing or im port ing en ergy
com mod i ties. 

Nu clear energy – or nu clear power, pro duced by con trolled nu clear re ac tions (mainly
fis sion) us ing ura nium to pro duce en ergy, which gen er ates steam used to gen er ate
elec tric ity.

Pumped storage – the stor age of hy dro elec tric power gen er a tion ca pac ity by pump ing 
wa ter to a res er voir from a lower level res er voir. 

Sys tem reliability –  the ex tent to which an elec tric ity sys tem can be de pended upon
to de liver elec tric ity to end-us ers within ac cept able stan dards and in the amount
needed. This is of ten mea sured by look ing at the fre quency, du ra tion, or mag ni tude of
pos si ble dis rup tion to the sup ply of elec tric ity.

Re new able energy resources – are those re placed by nat u ral pro cesses at a rate com -
pa ra ble or faster than their rate of con sump tion by hu man be ings, and can be used as
fu els for elec tric ity gen er a tion. For the pur pose of this re port, re new able en ergy re -
sources in clude wind (wind en ergy), so lar ra di a tion (pho to vol taic and so lar en ergy),
tides (wave and tidal en ergy), and geo ther mal heat (for geo ther mal en ergy), as well as
other re sources that should be man aged care fully so that they are har vested in a sus -
tain able man ner, such as fresh wa ter (for hy dro elec tric ity) and tim ber (for biomass en -
ergy).

Stake holders –the par ties in volved in and af fected by the de vel op ment and op er a tion
of a spe cific pro ject or de vel op ment and pro duc tion ac tiv i ties in a spe cific sec tor or in -
dus try. These in clude land own ers, in ves tors, de vel op ers, pro duc ers, reg u la tory agen -
cies, and cit i zens at large.

Steam turbine – a me chan i cal de vice that ex tracts ther mal en ergy from high-pres sure 
steam and con verts it into a ro tary mo tion, which in turn is used to gen er ate elec tric ity.

Ther mal energy generation – gen er ally, a pro cess of en ergy con ver sion in which a
fos sil fuel such as nat u ral gas, fuel oil, or coal is burned to gen er ate heat en ergy, which
is con verted into me chan i cal en ergy (e.g., steam), and fi nally to elec tri cal en ergy.
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Volt – a unit of elec tro mo tive force or elec tric pres sure. 1 kilo volt (kV) = 1,000 volts. In 
this re port, volts are the mea sure for the elec tric pres sure in trans mis sion lines.

Watt – a de rived unit of power (elec tricity en ergy flow) that mea sures the rate of en -
ergy con ver sion. In this re port, watts are used in the con text of elec tric gen er a tion and
transmission ca pac ity, or the po ten tial for pro duc ing or trans port ing given watts of
elec tric power; 1 ki lo watt (kW) = 1,000 watts; 1 mega watt (MW) = 1,000 kW; 1
gigawatt (GW) = 1,000 MW; 1 terawatt (TW) = 1,000 GW.

Watt-hour – the mul ti pli ca tion of power in watts and time in hours. It is the most
com mon bill ing unit for con sum ers by elec tric util i ties. 1 MW-hr is the equiv a lent of
1,000 ki lo watts of power pro duced or used for one hour. In this re port, this unit is used
when re port ing elec tric ity gen er a tion or con sump tion. (The same con ver sion rates as
above ap ply.)

Whole sale electricity market – a mar ket in which elec tric ity pro duc ers and im port -
ers of fer to sell elec tric ity, and elec tric ity mar ket ers, dis trib u tors, ex port ers, and large
elec tric ity con sum ers of fer to pur chase elec tric ity.
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