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The “Self-Limiting” Future
of Nuclear Power

B enjam in Frank lin once wrote that “ the great ad v antage of being a

reasonable creature is that y ou can find  a reason for whatev er y ou d o.” T he

nuclear p ower ind ustry  p ossesses no shortage of argum ents in fav or of a

nuclear renaissance, m any  of them  reasonable at first glance. Y et, the

central p rem ise of this book  is that a global nuclear renaissance would

bring im m ense technical, econom ic, env ironm ental, p olitical, and  social

costs. Nuclear p ower generators cannot be m ass- p rod uced . A s T able 1

sum m ariz es, they  tak e m uch longer to build , and  are therefore ex p osed  to

escalating interest rates, inaccurate d em and  forecasts, and  unforeseen

labor conflicts. T heir centraliz ation req uires costly  and  ex p ansiv e trans-

m ission and  d istribution sy stem s. M od ern nuclear reactors are p rone to a

d eteriorating energy  p ay back  ratio for the nuclear fuel cy cle, p rod uce

haz ard ous and  ex trem ely  long- liv ed  waste, hav e large water req uirem ents,

and  p ossess a larger carbon footp rint than energy  efficiency  and  ev ery

form  of renewable electricity .

A ll is not lost, howev er. A s this book  has also shown, renewable p ower

technologies red uce d ep end ence on foreign sources of uranium , and  there-

fore create a m ore secure fuel sup p ly  chain that m inim iz es ex p osure to

econom ic and  p olitical changes abroad . R enewable technologies d ecentral-

iz e electricity  sup p ly , so that an accid ental or intentional outage would
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Tab le 1 : D is ad v antages  of M od ern Nuclear Power Plants

D imens ion C ategory E x p lanation

T echnical S afety  and  accid ents H um an error and  technological failure hav e

resulted  in hund red s of incid ents and  accid ents;

the im p act of a serious accid ent, ev en if the

p robability  is low, would  be catastrop hic

M aterials and  labor A  shortage of k ey  com p onents and  sk illed  labor

could  result in increased  costs for nuclear p ower

p lants and /or slow any  transition to a nuclear

renaissance

Fuel av ailability  and T he energy  intensity  of the nuclear fuel cy cle and

energy  p ay back d eclining reserv es of high- q uality  uranium  result

in a low energy  p ay back  ratio, whereby  p lants

m ust op erate for d ecad es before they  p rod uce

any  net energy

E conom ic Construction and L ong construction lead  tim es for new p lants create

op erating costs substantial risk  of cost ov erruns and  create

ex p ected  high future op erating costs

R ep rocessing costs R ep rocessing of nuclear fuel costs billions of

d ollars and  creates its own security  risk s related

to the av ailability  of p lutonium

W aste storage costs H und red s of m illions of d ollars each y ear m ust be

sp ent on onsite storage, to say  nothing of the

gargantuan cost of build ing p erm anent geologic

rep ositories for sp ent fuel

D ecom m issioning D ecom m issioning costs can som etim es be greater

costs than the costs of build ing a p lant in the first p lace

Fuel costs U ranium  reserv es are consolid ated  am ong a sm all

num ber of countries, and  d ep end ence on foreign

sup p liers runs the risk  of d isrup tion and  p rice

v olatility

S ecurity  costs Nuclear facilities m ust be rigorously  guard ed  and

p rotected

R esearch costs T he nex t generation of nuclear reactors will req uire

billions of d ollars in research fund s and  subsid ies

E nv ironm ental L and  use — U nd erground  m ining, op en- p it m ining, and

uranium  m ining in situ leaching of uranium  create serious

env ironm ental haz ard s and  can contam inate

water sup p lies

(Continued )
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Tab le 1 : ( Continued)

D imens ion C ategory E x p lanation

L and  use — M ore than 10,000 m etric tons of waste are created

waste storage each y ear by  com m ercial nuclear reactors

around  the world ; the waste they  p rod uce is

ex trem ely  haz ard ous and  d ifficult to store

W ater use and E x isting nuclear p ower p lants consum e and

contam ination withd raw v ast q uantities of water need ed  for

op eration; risk  entrainm ent, im p ingem ent, and

therm al d ischarges; and  can contam inate water

sup p lies with tritium  and  other rad ioactiv e

p ollutants

Clim ate change T he carbon footp rint for a ty p ical nuclear reactor

could  be eq uiv alent to that of fossil fuels in the

nex t few d ecad es if high- grad e uranium  ores

continue to be ex hausted , as nuclear reactors

entail consid erable greenhouse gas em issions

from  their lifecy cle (m uch greater than from

renewable energy  resources and  som e other

alternativ es); the heat d ischarges from  nuclear

p ower p lants also ind irectly  contribute to global

warm ing

M ed ical and  health O p erating nuclear reactors hav e been shown to create

risk s health risk s for local com m unities and  work ers

S ociop olitical T ransm ission and Nuclear p ower p lants rely  on a com p lex  d istribution

d istribution sy stem  that is subject to cascad ing failures easily

v ulnerability ind uced  by  sev ere weather, hum an error, sabotage,

or ev en the interference of sm all anim als

Plant and  reactor Nuclear p ower p lants and  research reactors continue

insecurity to be attractiv e targets for terrorists and  crim inals

W eap ons A ll stages of the nuclear fuel cy cle p rod uce fissile

p roliferation m aterial that can be used  to m anufacture

weap ons of m ass d estruction

M ilitary  conflict Nuclear p ower p lants are often bom bed  and

attack ed  d uring m ilitary  cam p aigns

M aritim e and T he m ov em ent of nuclear fuel and  waste is subject

transp ort to accid ents, p iracy , and  theft

security

Com m unity Nuclear facilities are often sited  and  located  in

m arginaliz ation p erip heral areas that m arginaliz e com m unities
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affect a sm aller am ount of cap acity  than an outage at a larger nuclear

facility . R enewable energy  technologies im p rov e the reliability  of p ower

generation by  conserv ing or p rod ucing p ower close to the end - user, and  by

m inim iz ing the need  to p rod uce, transp ort, and  store haz ard ous and

rad ioactiv e fuel. U nlik e generators rely ing on uranium  and  recy cled  p luto-

nium , renewable generators are not subject to the v olatility  of global fuel

m ark ets. T hey  can also resp ond  m ore rap id ly  to sup p ly  and  d em and  fluc-

tuations, im p rov ing the efficiency  of the electricity  m ark et. M ost

significantly , renewable p ower technologies hav e enorm ous env ironm ental

benefits, since their use tend s to av oid  air p ollution and  the d angers and

risk s of ex tracting uranium . T hey  generate electricity  without releasing sig-

nificant q uantities of CO 2 and  other greenhouse gases that contribute to

clim ate change as well as life- end angering nitrogen ox id es, sulfur d iox id es,

p articulate m atter, and  m ercury . T hey  also create p ower without rely ing on

the ex traction of uranium  and  its associated  d igging, d rilling, m ining,

leaching, transp orting, storing, seq uestering, and  p olluting of land .

In the end , nuclear reactors and  renewable p ower generators d o the

sam e thing: they  p rod uce electrical energy  (k W h). W hy  rely  on a nuclear

sy stem  that is subject to highly  uncertain p rojections about uranium

av ailability , centrally  ad m inistered  by  technocratic elites, and  v ulnerable

to the ebb and  flow of international p olitics (req uiring garrison- lik e

security  m easures at m ultip le p oints in the sup p ly  chain), when sup erior

alternativ es ex ist?

T he sim p le fact that energy  efficiency  p rogram s and  renewable p ower

technologies are better than nuclear p ower p lants has not been ad v anced

by  this book  alone. Ind eed , consid er these following stud ies, all of which

reach a sim ilar conclusion:

• “ T he lim ited  p rosp ects for nuclear p ower tod ay  are attributable,

ultim ately , by  four unresolv ed  p roblem s: high relativ e costs; p erceiv ed

ad v erse safety , env ironm ental, and  health effects; p otential security

risk s stem m ing from  p roliferation; and  unresolv ed  challenges in 

long- term  m anagem ent of nuclear wastes” 1;

• “ B ecause of hasty  com m ercializ ation, safety  concerns, and  unresolv ed

long- term  storage of its wastes, the first nuclear era has been a p eculiarly

successful failure” 2;
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• “ T he econom ics are p rofound ly  unfav orable and  are getting worse. A

significant ex p ansion of nuclear energy  world wid e to 2030 faces con-

straints that … are lik ely  to outweigh the d riv ers of nuclear energy ” 3;

• “ T he failure of the U .S . nuclear p ower p rogram  rank s as the largest

m anagerial d isaster in business history , a d isaster on a m onum ental

scale. . . . [ O ] nly  the blind , or the biased , can now think  that the m oney

has been well sp ent. I t is a d efeat for the U .S . consum er and  for the

com p etitiv eness of U .S . ind ustry , for the utilities that und ertook  the

p rogram  and  for the p riv ate enterp rise sy stem  that m ad e it p ossible” 4;

• “ T here is no conv incing case for build ing new nuclear p ower p lants

any where in the world  for the sak e of business. Nor is there a con-

v incing case for up d ating or rehabilitating ex isting p lants, esp ecially  in

light of the lim ited  av ailability  of useful fissile m aterial, consid erable

risk s inv olv ed  at all stages of p rod uction, v ery  high legacy  costs,

im p osed  on thousand s of future generations, absence of secure long-

term  waste storage, and  ad d itional risk s and  wastes resulting from

rep rocessing” 5;

• “ No other energy  technology  sp read s d o- it- y ourself k its and  innocent

d isguises for m ak ing weap ons of m ass d estruction, nor creates terror-

ist targets or p otential for m ishap s that can d ev astate a region, nor

creates wastes so haz ard ous, nor is unable to restart for d ay s after an

unex p ected  shutd own” 6;

• “ T he accum ulated  ex p erience of the p ast six  d ecad es p rov id es am p le

ev id ence of ad v erse health effects in work ers in the nuclear fuel cy cle,

the p otential for d isastrous accid ents that lead  to wid esp read  env iron-

m ental contam ination, the unresolv ed  p roblem s of p erm anent and

secure storage of high- lev el rad ioactiv e wastes, and  the ex traord inarily

high costs of build ing ad d itional nuclear p ower generation facilities. . . .

G iv en the av ailability  of alternativ e carbon- free and  low- carbon

op tions and  the p otential to d ev elop  m ore efficient renewable tech-

nologies, it seem s ev id ent that p ublic health would  be better serv ed  in

the long term  by  these alternativ es than by  increasing the num ber of

nuclear p ower p lants” 7; and

• “ W e m ay  not need  any  [ new nuclear p ower p lants,]  ev er. . . . R enewables

lik e wind , solar, and  biom ass will p rov id e enough energy  to m eet

baseload  cap acity  and  future d em and s.” 8
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W ho has m ad e such claim s?  T he sources are, in ord er, an interd iscip li-

nary  team  from  the M assachusetts Institute of T echnology , the historian

and  energy  analy st V aclav  S m il, an ind ep end ent stud y  from  the Centre for

International G ov ernance Innov ation, Forb es M agaz ine, a recent 2010

d ialogue on the future of nuclear energy , the p hy sicist A m ory  L ov ins, a

p hy sician writing in E nv ironm ental H ealth Persp ectiv es, and  Fed eral E nergy

R egulatory  Com m ission Chairm an D av id  W ellinghoff. T he fact that these

q uotes com e from  a v ariety  of sources (acad em ic journals, m agaz ines, and

rep orts) across the p olitical sp ectrum  (includ ing business, science, civ il

society , and  m ed icine) and  from  d ifferent d iscip lines (p hy sics, econom ics,

ep id em iology , and  p olitics) suggests that there is a consensus am ong a

broad  base of ind ep end ent, nonp artisan ex p erts that nuclear p ower p lants

are a p oor choice for p rod ucing electricity .

S o why , then, d oes nuclear p ower p ersist?  O ne stud y  sup p osed  that it is

the sup erficially  attractiv e narrativ e associated  with nuclear energy  that

conflates it with national p rogress and  p rid e, alongsid e an im m ensely

p owerful and  effectiv e lobby , a new generation that has either forgotten or

nev er k nown why  it failed  p rev iously , d eep ly  rooted  habits that fav or giant

p ower stations, and  laz y  rep orting by  a cred ulous p ress.9 T his chap ter

argues that three p rim ary  culp rits ex ist: the true costs of nuclear energy  are

not borne by  those benefiting from  it, resulting in what econom ists call

“ m ark et failure” ; m any  of the costs and  risk s inv olv ed  with nuclear elec-

tricity  are p assed  d irectly  onto ratep ay ers; and  nuclear p ower has, since its

incep tion, been associated  with com p lex  notions of p rogress and  m od er-

nity  that m ak e it sed uctiv e, d esp ite all of its intractable challenges. T ak en

together, these three culp rits —  m ark et failure and  ex ternalities, the social-

iz ation of risk , and  hubris and  technological fantasy  —  largely  ex p lain why

nuclear p ower p lants flourish. W hen these cond itions change (i.e. when the

full costs of nuclear energy  becom e ap p arent or can no longer be socializ ed ,

or when the allure of nuclear fission fad es), the d riv e toward s nuclear

energy  stalls. In short, if nuclear energy  is to hav e any  future at all, it will be

what Josep h R om m  has called  a “ self- lim iting” one.10

M ark et Failure and  E x ternalities

A s alm ost any  sm art und ergrad uate stud ent of econom ics k nows, free

m ark ets for any thing —  from  tom atoes to T om ahawk  m issiles —  need

2 5 0 Contesting the Future of Nuclear Power
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m ultip le criteria to function p rop erly . O ne of them  is that all costs m ust be

fully  internaliz ed  in the p rice of a giv en good  or com m od ity ; if one p erson

is able to shift the costs to som eone else while still reap ing the benefits,

then the m ark et has failed  to d istribute benefits eq ually  and  eq uitably ,

creating what is k nown as m ark et failure. A t the heart of the m ark et

failure d iscussion is the concep t of an ex ternality .

D efined  as costs and  benefits resulting from  an activ ity  that d o not

accrue to the p arties inv olv ed  in the activ ity , ex ternalities hav e won atten-

tion in recent d ecad es as an im p ortant (albeit often ignored ) asp ect of

energy  p rod uction and  use.11 E x ternalities are p art of the “ ov erall social

cost of p rod ucing energy  . . . includ ing the v alue of any  d am ages to the

env ironm ent, hum an health, or infrastructure.” 12 A nother d efinition of

ex ternalities is “ inad v ertent and  unaccounted  for effects of one or m ore

p arties on the welfare of another.” 13

T ak e the classic ex am p le of unregulated  p ollution from  a sm ok estack .

A  factory  p rod uces item s that are p riced  by  tak ing into account the

d em and  for the p rod ucts as well as labor, cap ital, and  other costs, but the

d am ages from  the factory ’s p ollution —  health and  other effects —  are

true costs borne by  society  that are unaccounted  for in the p rice of the

factory ’s p rod uct. T hese latter costs are com m only  referred  to as “ ex ter-

nalities” because p eop le tend  to consum e them  as by p rod ucts of other

activ ities that are ex ternal to m ark et transactions and , therefore, unp riced .

T his m eans that the factory  p rod uces a v olum e of item s that is less than

“ socially  op tim al,” resulting in a net welfare loss to society  in the form  of

m orbid ity , m ortality , and  red uced  p rod uctiv ity .

Nuclear p ower p lants hav e a p lethora of these ty p es of ex ternalities

that m ost p rod ucers and  users of nuclear energy  d o not hav e to p ay  for.

A p artial list would  at least includ e:

• Catastrop hic risk s such as nuclear m eltd owns and  accid ents;

• A n increased  p robability  of wars d ue to rap id  uranium  ex traction,

the boom  and  bust cy cles of uranium  m ining com m unities, or the

inability  to secure fissile m aterials associated  with the nuclear fuel

cy cle;

• Public health issues such as chronic ex p osure to rad iation and  its con-

seq uent ad v anced  m orbid ity  and  m ortality , as well as work er ex p osure

to tox ic substances and  occup ational accid ents and  haz ard s;

T he “ S elf- L im iting” Future of Nuclear Power 2 5 1
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• D irect land  use by  p ower p lants, uranium  m ines, enrichm ent stations,

and  storage facilities;

• T he d estruction of land  by  uranium  m ining and  leaching, includ ing

acid  d rainage and  resettlem ent;

• T he effects of water p ollution on fisheries and  freshwater ecosy stem s,

which are sensitiv e to water chem istry , as well as the release of rad ionu-

clid es into water sources;

• Consum p tiv e water use, with conseq uent im p acts on agriculture and

ecosy stem s where water is scarce;

• Continual m aintenance of caches of sp ent nuclear fuel;

• Changes to the local and  regional econom ic structure through the loss

of labor and  jobs, transfer of wealth, and  red uctions in gross d om estic

p rod uct; and

• Incid ence of noise and  red uced  am enity , lower p rop erty  v alues near

nuclear p lants, and  aesthetic objections.

E v en though this list is incom p lete, one stud y  analy z ed  132 ex ternality

estim ates associated  with electricity  generation in a v ariety  of countries

with an assortm ent of d ifferent energy  sy stem s.14 T he stud y  found  that net

social costs for nuclear p ower ranged  from  a low of less than 1 cent p er k W h

to a high of alm ost 65 cents p er k W h, with a m ean of 8.6 cents p er k W h.

A s T able 2 d ocum ents, the ex ternal costs for nuclear p ower were twice

as high as that of hy d roelectric sy stem s, m ore than 12 tim es higher

than that of solar p ower, and  alm ost 30 tim es higher than that of wind

p ower. T he am ount of 8.6 cents p er k W h m ay  not sound  lik e m uch; but if

correct, it m eans that, since nuclear units p rod uced  2,601 billion k W h of

2 5 2 Contesting the Future of Nuclear Power

Tab le 2 : Negativ e E x ternalities  A s s ociated  with Nuclear and  R enewab le Sources  of

E lectricity  ( cents / k W h, in 1 9 9 8  U SD )

Nuclear B iomas s H y d roelectric Solar W ind

M inimum 0.0003 0 0.02 0 0

M ax imum 64.45 22.09 26.26 1.69 0.80

M ean 8.63 5.20 3.84 0.69 0.29

Stand ard  d ev iation 18.62 6.11 8.40 0.57 0.20
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energy  in 2008, they  also generated  U S $ 223.7 billion in global social and

env ironm ental d am ages.

In other word s, nuclear p ower generation created  U S $ 223.7 billion of

ad d itional costs that are not assum ed  in trad itional estim ates of nuclear

p ower’s p rice. M any  of these costs are “ hid d en” because neither nuclear

p rod ucers nor consum ers hav e to p ay  for these ad d itional ex p enses.

Instead , the ex ternal costs of nuclear energy  are shifted  to society  at large.

W hat is interesting is that —  when one tak es the negativ e ex ternalities

associated  with nuclear p ower, fossil fuels, and  renewable sources of elec-

tricity , and  ad d s them  on top  of ex isting p rod uction costs —  Figure 1

shows that wind , geotherm al, hy d roelectric, and  biom ass p lants are

alread y  cheap er than ex isting nuclear units. Put sim p ly , if the true cost of

nuclear energy  m atched  its p rice, nuclear energy  would  nev er be com p et-

itiv e with renewable energy  (or energy  efficiency ) in any  free m ark et.

Sub s id ies  and  the Socializ ation of R is k

B ecause of their cap ital intensity  and  financial risk , nuclear p ower p lants

are only  cost- com p etitiv e when they  are und erwritten with gargantuan

p ublic subsid ies. Put in other term s, absent an enorm ous d iv ersion of tax -

p ay er fund ing, no rational inv estor would  ev er finance a nuclear p ower

p lant. A s one econom ist p ut it, inv esting in nuclear p ower without the

p rov ision of gov ernm ent subsid ies is about as useful as “ watching a m ov ie

with the sound  turned  off.” 15 O ne 2009 assessm ent of the global nuclear

ind ustry  id entified  no less than ten ty p es of subsid ies giv en to nuclear

p ower p lant op erators around  the world , as p resented  in T able 3.

Consid er the U S , where one would  think  that the electricity  m ark et

op erated  freely  and  with little d istortion from  subsid ies. In fact, the U S

electricity  sector is heav ily  subsid iz ed , and  m ost subsid ies hav e gone to

nuclear p ower p lants. From  1947 to 1999, fed eral subsid ies for nuclear

p ower in the U S  totaled  U S $ 145.4 billion (in 1999 U S D ). E v en in fiscal

y ear 1979, when subsid ies for renewable energy  p eak ed  in the U S  at

U S $ 1.5 billion, the D ep artm ent of E nergy  (D O E ) d ev oted  m ore than 58%

of its research bud get to nuclear p ower.

T he E nergy  Policy  A ct of 1992 p rom ised  U S $ 100 m illion in new fund ing

for reactor d esigns, set lim its on utility  p ay m ents for d ecom m issioning,

T he “ S elf- L im iting” Future of Nuclear Power 2 5 3
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and d elegated  the authority  to set waste d isp osal stand ard s to the National

A cad em y  of S cience rather than p ublic p articip ation. H owev er, it failed  to

incentiv iz e any one to build  a new nuclear p ower p lant.17 T he E nergy  Policy

A ct of 2005 only  worsened  the d isp arity  by  lav ishing the nuclear ind ustry

with U S $ 13 billion worth of loan guarantees, U S $ 3 billion in research,

U S $ 2 billion in p ublic insurance against d elay s, U S $ 1.3 billion in tax
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Tab le 3 : Sub s id ies  C ommon to Nuclear Power Plants  A round  the W orld 16

Ty p e Sub s id y E x p lanation E x amp les

Cap ital costs S ubsid iz ed  access Policies that d ram atically  red uce the cost of cap ital for D irect gov ernm ent loans

to cred it nuclear p lants by  enabling them  to obtain d ebt at G ov ernm ent guaranteed  loans

the gov ernm ent’s cost of borrowing, and  to use high D irect gov ernm ent inv estm ent in nuclear- related

lev els of this inex p ensiv e d ebt rather than m uch infrastructure

m ore ex p ensiv e eq uity

R ate- basing of in- Policies that allow recov ery  of p lant inv estm ent p rior W ork - in- p rocess allowance for fund s used  d uring

p rocess p lants to com m encing op erations, and  that shift p erform ance construction

and  inv estm ent risk s from  owners to ratep ay ers

S ubsid iz ed Policies that red uce the after- tax  cost of cap ital good s A ccelerated  d ep reciation

cap ital good s d ep loy ed  in the nuclear sector; in the case of R & D , R esearch and  d ev elop m ent

the internal cost to d ev elop  new p rod uct lines or Inv estm ent tax  or p rod uction tax  cred its

m od ify  old  ones is red uced Cap ital write- offs transferred  to tax p ay er

O p erating Fuel and Policies that socializ e the risk s of build ing, op erating, G ov ernm ent- owned  or gov ernm ent- subsid iz ed

costs enrichm ent and  rem ed iating fuel chain facilities, and  that red uce enrichm ent facilities

the cost of fuel inp uts to reactors S ubsid iz ed  access to uranium  ore

A ccid ent and Policies that red uce insurance costs for all p articip ants of Cap s on m and ated  liability  cov erage

attack  risk s the nuclear fuel chain, and  that shift accid ent risk s from

inv estors to the surround ing p op ulation and  tax p ay ers

Ind ustry  ov ersight S ubsid ies that d isad v antage less ov ersight- intensiv e G ov ernm ent ov ersight of d om estic ind ustry

com p etitors, if not fully  fund ed  by  user fees International ov ersight through I A E A

E m issions W ind fall grants of carbon cred its that can be im m ed iately Priv ileges und er carbon constraints

resold , and  earm ark ed  fund s
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Tab le 3 : ( Continued)

Ty p e Sub s id y E x p lanation E x amp les

W aste Nuclear waste Policies that conv ert this v ery  high- risk , cap ital- intensiv e, G ov ernm ent- run long- term  m anagem ent of

m anagem ent, m anagem ent fix ed - cost end eav or into som ething the reactors reactor waste

p lant closure (and  inv estors) no longer hav e to worry  m uch about Pay m ents to ex isting reactors to store waste onsite

Plant Policies that red uce the break - ev en charges need ed T ax - ad v antaged  accrual of d ecom m issioning fund s

d ecom m issioning, for nuclear op erations; for fuel chain facilities, G ov ernm ent- p rov id ed  d ecom m issioning sup p ort

rem ed iation v ery  large p ublic liabilities result

M ark et p rice M ark et onuses and Policies that enable nuclear p lants to earn higher rev enues Inclusion of nuclear p ower in renewable

sup p ort incentiv es on p ower sales than they  would  be able to in a energy  p ortfolios or feed - in tariffs

com p etitiv e m ark et T ransfer of cap ital costs to ratep ay ers v ia strand ed

cost rules, or sim ilar transfer of cost recov ery
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break s, an ex tra 1.8 cents/ k W h in op erating subsid ies, and  lim ited  liability

for accid ents. Y et ev en this was not enough, d esp ite the fact that these

subsid ies cov ered  80%  of the costs of a new nuclear p lant.18

T hese subsid ies are in ad d ition to num erous other benefits the nuclear

ind ustry  alread y  enjoy s: free offsite security , no substantiv e p ublic p artici-

p ation or jud icial rev iew of licensing, and  p ay m ents to op erators to store

waste. T he subsid y  established  by  the Price– A nd erson A ct, which ironically

charges tax p ay ers for liability  insurance against nuclear accid ents that

could  k ill them , alone is p ossibly  estim ated  to be worth m ore than twice

the entire research bud get of the U S  D O E .19 A ccord ing to one estim ate,

nuclear p ower op erators would  be resp onsible for only  2%  of the cost of a

worst- case accid ent, with tax p ay ers p ick ing up  the rest of the tab.20

Interestingly , this v ery  issue of lim ited  liability  for nuclear p lants could

d erail the recent “ 123 d eal” m ad e between the U S  and  Ind ia. For the d eal

to go through, Ind ian legislation m ust cap  nuclear liability ; but when law-

m ak ers p ut forth a Civ il Nuclear L iability  B ill that lim ited  d am ages at

U S $ 450 m illion in the ev ent of a nuclear accid ent, the Ind ian S up rem e

Court argued  that it v iolated  A rticle 21 of the Ind ian Constitution. T he

p resid ing jud ge in the case stated  that the m ain lesson from  the B hop al

d isaster was that foreign haz ard ous ind ustries m ust be m ad e absolutely

liable for any  d am age caused  from  their facilities.21

O ne interesting com p arison is to look  at subsid ies for wind , solar, and

nuclear p ower for their resp ectiv e first 15 y ears of op eration. Nuclear

p ower in the U S  receiv ed  subsid ies worth U S $ 15.30 p er k W h between

1947 and  1961, com p ared  to subsid ies worth only  U S $ 7.19 p er k W h for

solar p ower and  46 cents p er k W h for wind  p ower between 1975 and  1989.

D uring the first 15 y ears, nuclear and  wind  p ower p rod uced  about the

sam e am ount of energy : 2.6 billion k W h for nuclear p ower, and  1.9 billion

k W h for wind  p ower. B ut, nuclear subsid ies outweighed  wind  subsid ies by

m ore than a factor of 40, receiv ing U S $ 39.4 billion com p ared  to wind ’s

U S $ 900 m illion ov er the 15- y ear p eriod .22

T he trend  of grossly  subsid iz ing nuclear energy  hold s true globally , as

nuclear p ower has receiv ed  m ore p ublic research fund ing than any  other

source since the 1970s.23 T his is esp ecially  true for m any  other ind ustrial-

iz ed  countries, includ ing Canad a, France, G erm any , Jap an, S wed en, and

the U K  (illustrated  in Figure 2). A s the num bers show, nuclear energy  has
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R enew ab les

F ossil F u els

Energ y  Effic ienc y

1 9 7 4 – 2 0 0 7 1 9 9 8 – 2 0 0 7

C umulativ e % C umulativ e %

G roup Total Share Total Share

E nergy  efficiency 38,422 8.9 14,893 14.2

Fossil fuels 55,027 12.8 11,114 10.6

R enewable energy 37,333 8.7 10,709 10.2

Nuclear fission and  fusion 236,328 54.8 43,667 41.5

H y d rogen and  fuel cells 2,824 0.7 2,824 2.7

T ransm ission and  storage 15,717 3.6 5,388 5.1

O ther 45,204 10.5 16,599 15.8

Total 430,855 100 105,194 100

Nuclear Share of Country Total (%)

Canad a 39.0 28.8

France 81.4 72.5

G erm any 67.0 41.0

Jap an 72.7 67.2

S wed en 15.2 6.7

U nited  K ingd om 69.0 32.7

U nited  S tates 38.1 13.2

Figure 2 : G ov ernment-Fund ed  Sub s id ies  for Nuclear Fis s ion and  Fus ion W ithin

I nternational E nergy  A gency  C ountries , 1 9 7 4 – 2 0 0 7  ( in millions  of 2 0 0 7  U SD )
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receiv ed  54.8%  of all research subsid ies am ong International E nergy

A gency  (I E A ) countries, com p ared  to only  8.7%  for renewables and  8.9%

for energy  efficiency .

I t m ay  com e as no surp rise that the only  way  for utilities to em brace

new nuclear units is to receiv e large subsid ies or raise electricity  p rices for

consum ers. S om e states now allow utilities to increase electricity  rates to

finance new p lants y ears before construction ev en begins.24 In G eorgia,

these rate increases will am ount to a “ subsid y ” of U S $ 14 billion on top  of

an ad d itional U S $ 8.3 billion of fed eral loan guarantees giv en by  the

O bam a ad m inistration.25 In L ev y  County , Florid a, resid ential custom ers

will begin p ay ing U S $ 100 p er y ear in higher bills from  2009 to 2016 to help

Progress E nergy  fund  a new nuclear unit. S outh Carolina had  to p ass a

37%  rate hik e before it could  consid er financing a new reactor.26

H ow d oes the nuclear ind ustry  get such sweet subsid ies?  Part of the

ex p lanation m ay  lie in lobby ing. In the U S , the Inv estigativ e R ep orting

W ork shop  at A m erican U niv ersity  found  that the nuclear ind ustry  sp ent

m ore than U S $ 600 m illion on lobby ing and  U S $ 63 m illion on cam p aign

contributions from  1999 to 2009.27 In m any  way s, the nuclear p ower

ind ustry ’s efforts to win sup p ort are a tex tbook  case of how the influence

gam e is p lay ed  in W ashington. B esid es the m oney  sp ent on lobby ing and

cam p aign contributions, the ind ustry  —  led  by  the Nuclear E nergy

Institute (NE I ) —  has created  a network  of allies who giv e sp eeches, q uote

one another ap p rov ingly , and  showcase one another on their websites. T he

effect is an echo cham ber of sup p ort for nuclear p ower.

H ub ris  and  Technological Fantas y

O ne final factor p ushing nuclear p ower is its association with p rogress,

com p lex ity , and  m od ernity . E arly  ad v ocates p rom ised  not only  a future of

electricity  too cheap  to m eter, but an age of p eace and  p lenty  (without

high p rices or shortages) in which atom ic energy  would  p rov id e the p ower

need ed  to d esalinate water for the thirsty , irrigate d eserts for the hungry ,

and  fuel interstellar trav el d eep  into outer sp ace. O ther ex citing op p ortu-

nities includ ed  atom ic golf balls that could  alway s be found  and  a

nuclear- p owered  airp lane, which the U S  fed eral gov ernm ent ev en sp ent

U S $ 1.5 billion researching between 1946 and  1961.28
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T his section suggests that one ex p lanation for the attractiv eness of

nuclear energy  could  be its association with national v isions of p rogress.

W hile these v isions v ary  by  country  and  ov er tim e, John B y rne and  S tev en

H offm an p rop ose that the single m ost consistent p red ictor of whether a

society  will em brace nuclear energy  is their ability  to think  in the “ future

tense.” T hat is, p lanners and  p rom oters becom e enthralled  by  the p ossible

benefits of nuclear energy  in the future, and  are willing to accep t the costs

in the p resent to realiz e them . Put another way , they  tend  to ov erestim ate

the ad v antages of nuclear energy  and  d iscount its future costs in the

absence of k nowled ge about current econom ic or technical com p atibility ;

the reality  of p resent risk s and  costs is d iscounted  by  the unrealiz ed  p os-

sibilities of future gain.29 Ind eed , the energy  historian M artin M elosi has

noted  that “ it’s am az ing that com m ercializ ation of nuclear p ower

occurred  at all. . . . T he energy  m ark et had  little to d o with this im p ortant

ev ent, since there was no p ressing need  for a new source of p ower in the

U nited  S tates. T here was, howev er, strong interest in enhancing A m erican

p restige.” 30 A lthough these p sy chological benefits are intangible, they  are

often believ ed  to be real. A  cursory  look  at the genesis of nuclear p ro-

gram s in eight countries —  China, France, Ind ia, Jap an, the form er S ov iet

U nion, the U S , S p ain, and  Canad a —  rev eals that, in each case, op tim ism

in the technology  and  an ov erarching v ision of what nuclear energy  could

d eliv er in the future p lay ed  a role in trum p ing concerns about p resent

costs.

Ch ina , 1 9 5 3 – 1 9 9 2

T he p rosp ect of d ev elop ing nuclear p ower was first broached  in China’s

first Fiv e- Y ear Plan in 1953, which em p hasiz ed  the need  for a centraliz ed

nuclear d ev elop m ent p rogram  m anaged  by  the gov ernm ent and  state

enterp rises. China’s com m ercial nuclear p rogram  form ally  began in 1972,

when the central gov ernm ent ap p rov ed  the first nuclear p rogram  —

k nown as the 728 Project —  to d ev elop  subm arine reactors. Nuclear

energy  q uick ly  becam e attached  to asp irations of Chinese econom ic p ower

and  the legitim atiz ation of China as a sup erp ower.

T hroughout the 1970s and  1980s, China ex p erienced  m assiv e d eficits

in electricity  sup p ly , with annual d em and  for electricity  surp assing sup p ly

2 6 0 Contesting the Future of Nuclear Power
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by  as m uch as 70 billion k W h. T he gov ernm ent had  to rep lace m ore than

100,000 boilers at conv entional p ower p lants between 1972 and  1978, and

rolling black outs hit ev ery  m ajor p rov ince within China at least twice a

y ear for m uch of the two d ecad es. Nuclear p ower was seen as instrum ental

in ov ercom ing the energy  sup p ly  d eficits, im p rov ing Chinese econom ic

com p etitiv eness, “ catching up ” with T aiwan and  other ind ustrializ ed  coun-

tries, and  enhancing national p restige. Chinese officials ev en toy ed  with

the id ea of ex p orting both nuclear technology  and  electricity  to the rest of

A sia; and  built one facility , the Y ibin Fuel Com p onent Factory  in S ichuan,

to m anufacture p refabricated  com p onents of nuclear p ower p lants for

ex p ort. T hey  sold  one set of com p onents to Pak istan in 1989, and  p lanned

to earn billions of d ollars of foreign ex change ex p orting sim ilar p ack ages

to A frica and  the rest of the d ev elop ing world .31

F r a nc e, 1 9 4 5 – 1 9 7 0

L eft in the d ev astation caused  by  the G erm an occup ation and  fighting of

1944– 1945, French technical and  scientific ex p erts link ed  nuclear p ower to

French “ rad iance” and  id entity .32 Nuclear energy  was central to this cam -

p aign of French econom ic m od erniz ation; and  research, d ev elop m ent, and

construction were d om inated  by  the gov ernm ent. T he Com m issariat à

l’é nergie atom iq ue (CE A ), form ed  in 1945, had  a close association with the

bureaucracy  in Paris and  the m ilitary , and  was charged  with d ev elop ing

ind igenous French reactors.33

Nuclear energy  was seen as a tool to not only  p rov id e m uch- need ed

electricity  to France, but also rev italiz e the national econom y . Nuclear

reactors offered  the chance for French p lanners to rebuild  infrastructure,

p rom ote ind ustry , and  augm ent p olitical influence sim ultaneously . O ne

k ey  com p onent of this p ush was the notion of d irigism e, or the id ea that

gov ernm ent- led  interv ention and  p lanning was the best way  to resp ond  to

social p roblem s. A nother com p onent was the notion of French “ national

cham p ions,” or the id ea that k ey  sectors of the econom y  (such as the state-

owned  nuclear m anufacturer Fram atom e) d eserv ed  sp ecial p rotection and

sup p ort from  the gov ernm ent.34 A fter the creation and  d em onstration of

the atom ic bom b, “ nuclear technology  becam e a q uintessential sy m bol of

m od ernity  and  national p ower.” 35
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I ndia , 1 9 4 5 – 1 9 8 0

T he Ind ian gov ernm ent began inv estigating nuclear energy  in 1945, when

they  form ed  the T ata Institute of Fund am ental R esearch and  ap p ointed  a

p rom inent p hy sicist, H om i B habha, as its d irector.36 In 1948, Jawaharlal

Nehru, Ind ia’s first Prim e M inister, m ad e an im p assioned  sp eech to the

G eneral A ssem bly  of Ind ia ad v ocating nuclear energy ; later that y ear, an

ad v isory  board  (the A tom ic E nergy  Com m ission) was established  und er

the Ind ian M inistry  of Natural R esources and  S cientific R esearch to

further stud y  the issue.37 B y  A ugust 1956, the first research reactor was

op erational, d esp ite the accid ental d eath of B habha.

T he fled gling nuclear energy  p rogram  was seam lessly  connected  to a

v ision of a p rosp erous and  technologically  ad v anced  Ind ian society .

U p on attaining ind ep end ence, the Ind ian econom y  was d om inated  by  the

agrarian sector while the ind ustrial sector was in a p rim itiv e state. From  the

outset, p lanners conceiv ed  of the national nuclear p rogram  as k ey  to con-

firm ing the country ’s stand ing in the m od ern era, thus intersecting with the

wid ely  held  belief that energy  abund ance und erp inned  social p rogress.

Nehru argued  in 1948 that Ind ia had  failed  to cap italiz e on the first

Ind ustrial R ev olution d ue to lack  of technical sk ill, and  believ ed  that success

in the ongoing second  Ind ustrial R ev olution was p red icated  on engineering

p rowess, ty p ified  by  nuclear p ower. L ater in the 1970s, Prim e M inister Ind ira

G and hi reiterated  Nehru’s p osition that nuclear p ower was an essential tech-

nology  for rescuing d ev elop ing econom ies such as Ind ia’s from  “ p ov erty  and

ignorance.” S he was conv inced  that a bold  d isp lay  of scientific and  techno-

logical m ight could  im p ress the p op ulace enough to win her re- election.38

J a p a n, 1 9 5 5 – 1 9 9 0

Following d efeat in W orld  W ar I I , m uch lik e France, Jap an was in ruins.

M ore than 30%  of the Jap anese p op ulation was hom eless, com m unication

and  transp ort network s were in sham bles, and  ind ustrial cap acity  had

been bom bed  into insignificance.39 W ith the sup p ort of O ccup ation fund -

ing, Jap an em bark ed  on a m od erniz ation p rogram  that would  achiev e

unp reced ented  econom ic success. T he p rom ise of generating cheap  energy

through ap p lied  nuclear technology  m eshed  p erfectly  with gov ernm ent
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asp irations to enhance the international com p etitiv eness of ind ustry .

Jap an’s nuclear p ower p rogram  was officially  launched  when the gov ern-

m ent p assed  the A tom ic E nergy  B asic L aw in 1955, which set out the

criteria und er which p eaceful d ev elop m ent of nuclear technology  was to

be und ertak en. G ov ernm ent d ev elop m ent fund ing, which com m enced

that y ear, led  to the inauguration of Jap an’s first nuclear energy  p lant, the

T ok ai Nuclear Power Plant, in 1966.

Jap an’s nuclear energy  p rogram  was an offsp ring of asp irations for

enhanced  national energy  security . National p lanners cam e to see nuclear

technology  as an im p ortant ex p ort p rod uct —  a tool to not only  free the

nation from  energy  d ep end ence, but also ex tend  its econom ic reach into

the Pacific and  the world  at large. T he sheer lack  of ind igenous energy

resources justified  a m assiv e ex p ansion of the nuclear p rogram , includ ing

com m itm ent to p lutonium - fueled  fast breed er reactors. Jap anese officials

believ ed  that a greater national risk  was p osed  by  d ep end ence on im p orted

energy  than by  a network  of nuclear p ower p lants.

S ov iet U nion, 1 9 5 4 – 1 9 8 6

T he form er S ov iet U nion was hom e to the first nuclear p ower p lant in the

world , a 5- M W  grap hite- m od erated  reactor at O bninsk  that was built in

1954 and  sim ilar to the later d esign which failed  at Chernoby l in 1986.

A tom ic energy  was link ed  to v isions of a rad iant com m unist future.

T he one- p arty  Com m unist sy stem , its control ov er the m ed ia, and  the

sup p ression of d oubts about science and  technology  p rov id ed  an id eal

env ironm ent for nuclear ex p ansion.

Nuclear energy  was q uick ly  attached  to the infallibility  of S ov iet science

and  technology , as well as the id ea of a p rogressiv e com m unist regim e free

from  energy  shortages and  wants. A s a central slogan of the S ov iet nuclear

ind ustry  p ut it, “ L et the atom  be a work er, not a sold ier.” 40 A tom ic energy

cam e to rep resent not only  a source of electricity  sup p ly  for gov ernm ent

p lanners, but also a p athway  toward s d ev elop ing breed er reactors that

would  m eet all of the country ’s energy  need s, a first step  toward s p erfecting

nuclear- p owered  engines for aircraft and  autom obiles, a sy stem  for p ro-

d ucing rad iation to p reserv e food , a source of k nowled ge about nuclear

technology  that could  help  the S ov iet U nion build  ad v anced  weap ons, and
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a m echanism  of p olitical control whereby  p lanners d isp ersed  nuclear reac-

tors to the rep ublics to strengthen ties and  p olitical ad herence.41 I t also

went hand - in- hand  with an agend a to conv ert an agrarian and  p easant 

society  into a “ well oiled  m achine of work ers” tirelessly  com m itted  to

com m unism .42

E arly  successes in nuclear research were seen as p ositiv e p roof of the

legitim acy  of the entire way  of S ov iet think ing, and  the p rom ise of nuclear

energy  also reassured  S ov iet lead ers about the concentration of the em p ire’s

energy  reserv es in S iberia and  the Casp ian S ea. S ov iet engineers q uick ly

becam e caught up  in the fantasy  of a nuclear S ov iet U nion, and  sp ok e p ub-

licly  about the ap p lications of gam m a ray  m ineral p rosp ecting and  oil

surv ey ing, the use of rad iation for ind ustrial m onitoring and  q uality

control, the creation of atom ic fertiliz ers and  v iruses, and  the irrad iation of

food  and  other item s to p rolong their shelf life. S ov iet nuclear energy  was

“ the instruction of nature at its finest” ; and  it was believ ed  that wid esp read

use would  p rod uce the energy  need ed  to fill d eserts with water, build

canals, ex cav ate waste sites, and  accelerate ind ustry . O ne p lan ev en

called for the m elting and  d iv ersion of S iberian riv ers so that the heav ily

p op ulated  U k raine and  V olga B asin regions could  be irrigated .43

Nuclear p ower in the S ov iet U nion therefore fused  together faith in

S ov iet science and  technology , secrecy , d efense, and  gigantism .44 R ussian

p lanners were cap tiv ated  by  science and  technology , and  becam e fasci-

nated  with the technology  on d isp lay . K hrushchev  encouraged  S ov iet

scientists to “ accelerate the construction of com m unism ” by  im itating

W estern m ethod s of scientific ex p erim ent and  m anagem ent, culm inating

in the belief that atom ic energy  was alm ost a m agical sort of alchem y .

R ad ioisotop es were believ ed  to help  grow food  q uick er and  cure d iseases.

T his reaffirm ed  p olitical control to an inner elite of p arty  m em bers, and

created  p ressure for scientists to av oid  d elay s in nuclear p rojects that could

result in their arrest, d ism issal, im p risonm ent, or ev en d eath. Nuclear

energy  was also p ursued  on security  ground s to ensure p arity  with

W estern m ilitary  m ight and  secure R ussian bord ers from  inv asion or inter-

ference; S ov iet m ilitary  p lanners sp ent billions of d ollars researching

nuclear- p owered  rock ets, jets, ship s, and  satellites.
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U nited S ta tes , 1 9 4 2 – 1 9 7 9

W hile the S ov iet U nion ex hibited  grand  v isions for nuclear energy ,

p erhap s they  p aled  in com p arison to those in the U S , where the atom ic age

began in D ecem ber 1942 with an ex p erim ent at the U niv ersity  of Chicago

and  culm inated  in the com p letion of the M anhattan Project. B y  the end  of

W orld  W ar I I , p lanners were look ing for civ ilian ap p lications of the atom ,

and  its p ossibilities were seen as end less. S carcely  one y ear after the W ar

end ed , Congress established  the A tom ic E nergy  Com m ission (A E C),

which believ ed  that atom ic energy  should  not only  enhance d efense but

also “ p rom ote world  p eace, im p rov e the p ublic welfare, and  strengthen

free com p etition in p riv ate enterp rise.” 45 T he A E C was established  as an

ex ecutiv e agency  with com p lete control ov er nuclear d ev elop m ent and

ex clusiv e ownership  of fissionable m aterials and  all facilities. T he creation

of the A E C gav e the fed eral gov ernm ent control and  authority  ov er all

asp ects of the technology . Put another way , the A E C was giv en “ m onop oly

lik e p owers p rotected  by  the cov er of national security .” 46 (T his em p hasis

on p eace is a bit ironic, giv en that, when the U S  A ir Force d iscov ered  that

the S ov iet U nion had  d etonated  a nuclear d ev ice in S ep tem ber 1949, the

civ ilian reactor p rogram  was intertwined  with m ilitary  efforts; generals

hop ed  that civ ilian reactors could  p rod uce a “ q uantum  jum p ” to d ev elop  a

therm onuclear weap on.47)

A s one ex am p le of the hy p e surround ing nuclear energy , the sam e

m onth the atom ic bom bs were d rop p ed  on H iroshim a and  Nagasak i, the

p ock et book  T he A tom ic A ge O p ens was p ublished  and  wid ely  read . T he

book  d ep icted  a future world  in which coal and  p etroleum  would  go

unused , and  ex isting hy d roelectric facilities would  be aband oned  and  as

“ obsolete as the stagecoach” was in 1945. T o giv e the general p ublic som e

feeling for the v ast am ounts of energy  soon to be theirs, the authors cal-

culated  the atom ic p ower of ord inary  things: one p ound  of water had

enough energy  to heat 100 m illion tons of water, a hand ful of snow could

p ower an entire city , and  the energy  in a sm all p ap er railway  tick et was

sufficient to p ower a heav y  p assenger train sev eral tim es around  the

earth.48 R obert M . H utchins, Presid ent of the U niv ersity  of Chicago, stated

in 1946 that nuclear p ower would  m ak e “ heat so p lentiful that it will ev en

be used  to m elt snow as it falls.” H utchins went on to suggest that “ a v ery
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few ind iv id uals work ing a few hours a d ay  at v ery  easy  task s in the central

atom ic p ower p lant will p rov id e all the heat, light, and  p ower req uired  by

the com m unity  and  these utilities will be so cheap  that their cost can

hard ly  be reck oned .” 49

Nuclear energy  p rom otion also reinforced  national v alues and  id eas

about technology  and  nature. T he anthrop ologist G ary  D owney  argues

that ad v anced  technology  has alway s been correlated  with p rogress in the

U S , and  was initially  used  to d istinguish the A m erican colonies from  their

E nglish counterp arts. T hus, nuclear energy  was seen as p olitically  neces-

sary  to av oid  the risk s of com m unism , and  was k ey  to a p ostwar id entity

shap ed  in d efiance to M arx ism  and  Com m unism . M ilitary  p lanners

believ ed  that d em onstrating the civ ilian ap p lications of the atom  would

also affirm  the A m erican sy stem  of p riv ate enterp rise, showcase the

ex p ertise of scientists, increase p ersonal liv ing stand ard s, and  d efend  the

d em ocratic lifesty le against Com m unist intrusion.50

L ess than ten y ears after H utchins’ statem ent, the U S  gov ernm ent fully

em braced  nuclear p ower and  p assed  the A tom ic E nergy  A ct of 1954 —  the

sam e y ear that Presid ent D wight E isenhower p led ged  to “ strip  the atom ’s

m ilitary  casing and  ad ap t it to the art of p eace.” 51 T he central them e

behind  the “ A tom s for Peace” p roject was to show that the p ower of the

atom  could  be conv erted  from  a terrify ing m ilitary  force to a benign

com m od ity . T he role of the gov ernm ent was to be a custod ian of atom s.52

L ewis S trauss, Chairp erson of the A E C, rem ark ed  that atom ic p ower

would  usher in an age where:

It is not too m uch to ex p ect that our child ren will enjoy  in their hom es

electrical energy  too cheap  to m eter, will k now of great p eriod ic regional

fam ines in the world  only  as m atters of history , will trav el effortlessly  ov er

the seas and  und er them  and  through the air with a m inim um  of d anger

and  at great sp eed s, and  will ex p erience a lifesp an far longer than ours as

d isease y ield s and  m an com es to und erstand  what causes him  to age.53

Partially  cap tiv ated  by  such op tim ism , E isenhower’s “ A tom s for Peace”

p rogram  granted  U S $ 475 m illion in fund s to p rom ote nuclear p ower

abroad  and  W alt D isney  ev en p rod uced  a telev ision show entitled  “ O ur

Friend , the A tom .”
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O ne of the d riv ers behind  atom ic energy  in the U S  was com p etition

with the S ov iet U nion. D ev elop m ents outsid e the nuclear ind ustry  d uring

the 1940s and  1950s —  such as the A lger H iss case, the p ro- S ov iet coup  in

Cz echoslov ak ia, the S ov iet block ad e of W est G erm any , the Chinese

R ev olution, as well as S ov iet p rogress in d ev elop ing atom  bom bs, hy d rogen

bom bs, and  nuclear reactors —  conv inced  m any  A m erican p lanners that

they  were in a “ race to sav e the world  from  com m unism .” Nuclear p ower was

one k ey  com p onent of winning this race. It is illustrativ e that the first

nuclear p lant built by  the A E C in S hip p ingp ort, Pennsy lv ania, started  in

1953 d irectly  after the S ov iet U nion ex p lod ed  its H - bom b, and  that the rea-

son for choosing to go forward  was not to p rod uce a “ cost- com p etitiv e”

p lant but to show the world  that the U S  could  d esign and  op erate a reactor.54

S p a in, 1 9 5 1 – 1 9 8 0

S p ain p ursued  a p ath of nuclear p ower p artly  because of its technocratic

gov ernm ent, im p erialist am bitions, utop ian think ing, and  Cold  W ar rela-

tionship s. Its q uest for nuclear energy  began in the early  1940s. A fter the

atom  bom bs were d rop p ed  on Jap an, S p anish lead ers were conv inced  that

m ilitary  m ight lay  in nuclear weap ons, not in sold iers or ship s. T he country

also hap p ened  to be sitting on what was believ ed  to be one- sev enth of the

world ’s recov erable uranium  d ep osits. Planners there established  the Junta

d e E nergía Nuclear (Nuclear E nergy  B oard , or J E N) in 1951, and  p rom oted

nuclear p ower on the ground s that S p ain had  to be inv olv ed  with im p ortant

d ev elop m ents in science. A s a conseq uence of its d ictatorship  and  its collab-

oration with the T hird  R eich d uring W orld  W ar I I , S p ain was ex clud ed  from

international forum s until 1955 and  d id  not receiv e econom ic aid  und er the

M arshall Plan. I m p ov erished  by  war, S p anish p lanners therefore saw nuclear

energy  as an inex haustible source of energy  necessary  to p ower S p ain’s

national reconstruction, d ev elop m ent, and  ind ustrializ ation.55

Ca na da , 1 9 4 2 – 1 9 9 4

Canad a’s nuclear p ower ind ustry  can be traced  back  to uranium  m ining,

which was initially  und er p riv ate control d uring W orld  W ar I I  and

op erated  to m eet the need s of B ritish and  U S  m ilitary  research. U nd er
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the 1943 Q uebec A greem ent, Canad a funneled  high- q uality  uranium  to the

M anhattan Project and  cland estine B ritish weap ons p rogram s; but when

the war end ed , the gov ernm ent d eclared  all “ work s, und ertak ings, and

substances relating to atom ic energy  to be for the general ad v antage of

Canad a.” O ne y ear later, in 1944, construction began on an ex p erim ental

research reactor. Canad a later p assed  the A tom ic E nergy  Control A ct of

1946, which gav e the gov ernm ent com p lete control ov er nuclear energy ,

ex p rop riated  all p riv ate uranium  com p anies, established  a Crown corp o-

ration (E ld orad o M ining and  R efining L im ited ), and  p rohibited  all other

actors from  selling uranium  in Canad a to any one other than this entity

until 1959. A lso, in 1952, A tom ic E nergy  of Canad a L im ited  was established

as a gov ernm ent agency  to coord inate research and  regulate the ex p ort of

nuclear m aterials and  eq uip m ent.56 T he belief at the tim e was that Canad a

would  be well p ositioned  to sup p ly  the world  fleet of reactors with ura-

nium , m ak ing the country  a d e facto p ower brok er in the transition to a

global atom ic econom y .

C onclus ion

In each of the abov e historical cases, p lanners p ursued  nuclear p ower not

solely  based  on its costs and  benefits in the p resent, but with hop e about

p otential future gains, national v isions, and  technological op tim ism .

A s T able 4 shows, these v isions d iffered  by  country  and  ov er tim e. Y et

d esp ite such d ifferences, each of them  p ainted  nuclear energy  as lead ing to

national “ rad iance,” econom ic rev italiz ation, p rogress, and  the p ossibility

of a better future of som e ty p e. T heir p rev alence rem ind s us that energy

p olicy m ak ing is not alway s guid ed  by  cold ly  rational think ing alone, and

that energy  sy stem s can p lay  a forceful role in shap ing norm s and  id eals

about what the future m ay  hold . H owev er, it also illustrates that nuclear

p ower was nev er initially  d esigned  or intend ed  to be a cost- com p etitiv e

source of electricity  sup p ly .

In the end , the choice between nuclear p ower and  its cleaner alterna-

tiv es boils d own to a sim p le q uestion: D o we want a nuclear econom y ,

which is centrally  ad m inistered  by  technical sp ecialists, com p letely  reliant

on gov ernm ent subsid ies, d ep end ent on future break throughs in research,

and  sure to p rom ote international p roliferation and  worsen ineq uity
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and v ulnerability , that req uires d raconian security  m easures, wastefully

generates and  d istributes electricity , rem ains based  on highly  uncertain

p rojections about theoretical nuclear d esigns and  av ailable fuel, fouls

water and  the land , and  trashes the p lanet for m any  future generations?

O r, d o we want a sm all- to- m ed ium - scale d ecentraliz ed  electricity  sy stem ,

which is m ore efficient, ind ep end ent from  gov ernm ent fund ing, and

encom p assing com m ercially  av ailable technologies, that op erates with

m inim al harm  to the env ironm ent, rem ains resilient to d isrup tions and

terrorist assaults, is eq ually  av ailable to all future generations, and  is highly

beneficial to all incom e group s?
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Tab le 4 : V is ions  A s s ociated  with Nuclear Power D uring the Formativ e Y ears  of E ight

National Programs

C ountry Period National V is ion

China 1953– 1992 “ Catching up ” with other ind ustrializ ed  countries (includ ing 

T aiwan), and  creating lucrativ e op p ortunities for Chinese

ex p orts and  econom ic lead ership

France 1945– 1970 R ecov ering from  W orld  W ar I I  and  rev italiz ing the national

econom y  through high- technology  “ national cham p ions”

that would  legitim ate France as a v ital sup erp ower 

Ind ia 1945– 1980 Creating a p rosp erous and  technologically  sop histicated

Ind ian society  in which social p roblem s (such as hunger

and  p ov erty ) would  be elim inated

Jap an 1955– 1990 U sing technological p rowess and  nuclear energy  to rebuild

the national econom y , and  to offset the risk s of energy

shortages and  d ep end ence on energy  im p orts

S ov iet 1954– 1986 V alid ating the Com m unist sy stem  and  the S ov iet ap p roach

U nion to science, and  achiev ing a utop ian future without

scarcities of water, food , heat, or energy

U nited 1942– 1979 H arnessing the p ower of the atom  for p eaceful p urp oses,

S tates legitim iz ing the M anhattan Project, and  creating a future

in which electricity  would  be “ too cheap  to m eter”

S p ain 1951– 1980 R ev italiz ing the S p anish econom y  after W orld  W ar I I  and

p articip ating in “ im p ortant” scientific research inv olv ing

fission

Canad a 1942– 1994 Cultiv ating global d em and  for Canad ian uranium  and

creating a lucrativ e ex p ort m ark et for Canad ian reactors
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W hen the true costs of nuclear energy  are com p ared  to the true benefits

of renewable technologies, the answer is alm ost too obv ious. In a carbon-

constrained  world , continued  inv estm ent in nuclear technologies still

on the d rawing board  m ak es little sense, esp ecially  as such technologies

rely  on d im inishing stock s of usable uranium  that will req uire m ore and

m ore energy  inp uts in ord er to be enriched  to fuel- grad e status. W hy

inv est in nuclear energy  as a solution to global clim ate change when, by  the

tim e such sy stem s com e online, enriching the fuel for them  will req uire

em itting as m uch carbon as tod ay ’s fossil fuel sy stem s?

A ny  rational inv estor, regulator, and  citiz en would  choose instead  to

inv est in the d ep loy m ent of technologies that req uire little to no energy

inp uts so as to harness free and  clean fuels wid ely  throughout the world .

Policy m ak ers should  p eek  bey ond  the sm ok e- and - m irrors K abuk i d ance

used  to obscure the obv ious ad v antages of renewable technologies and  the

obv ious costs of nuclear sy stem s. A ny  effectiv e resp onse to electricity  d em and

in a world  facing clim ate change inv olv es enorm ous ex p ansion in our use of

renewable technologies and  a stead y  aband onm ent of nuclear p ower.
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