
!S฀ WE฀ APPROACH฀ THE฀ ��TH฀ ANNIVERSARY฀ OF฀ THE
#HERNOBYL฀ DISASTER�฀ 3PENCER฀ 7HEATLEY�
"ENJAMIN฀ 3OVACOOL฀ AND฀ $IDIER฀ 3ORNETTE฀ ARGUE
THAT฀ THE฀ RISKS฀ OF฀ ANOTHER฀ MAJOR฀ NUCLEAR
ACCIDENT฀ ARE฀ MUCH฀ GREATER฀ THAN฀ THE฀ INDUSTRY
BELIEVES�฀

7E฀RECENTLY฀PERFORMED฀A฀STATISTICAL฀STUDY฀OF฀THE฀RISK
OF฀ ACCIDENTS฀ AND฀ INCIDENTS฀ �EVENTS	฀ OCCURRING฀ IN
NUCLEAR฀POWER฀PLANTS฀ACROSS฀THE฀WORLD���� (ERE฀SOME
OF฀THE฀FINDINGS฀OF฀THIS฀STUDY�฀AS฀WELL฀AS฀REFERENCES฀THAT
IT฀ CONTAINS�฀ ARE฀ DISCUSSED฀ AS฀ THEY฀ PERTAIN฀ TO฀ THE
CURRENT฀AND฀NEAR
TERM฀RISKS�฀

'ATHERING฀NUCLEAR฀ACCIDENT฀DATA฀
4HE฀ ACCIDENT฀ AT฀ &UKUSHIMA฀ IN฀ ����฀ n฀ WHICH฀ IS
EXPECTED฀ TO฀ COST฀ AT฀ LEAST฀ ���฀ "ILLION฀ 53฀ $OLLARS฀ n
BROUGHT฀ AGAIN฀ THE฀ ISSUE฀ OF฀ THE฀ SAFETY฀ OF฀ NUCLEAR
POWER฀ GENERATION฀ TO฀ THE฀ ATTENTION฀ OF฀ THE฀ PUBLIC�
5NSATISFIED฀WITH฀ THE฀ PERCEIVED฀ OVERLY฀ OPTIMISTIC฀ RISK
ASSESSMENTS฀ PROVIDED฀ BY฀ THE฀ INDUSTRY�฀ BOTH
ACADEMIA฀AND฀THE฀MEDIA฀ATTEMPTED฀TO฀PROVIDE฀SOME
KIND฀OF฀ASSESSMENT�฀!฀MAIN฀OBSTACLE฀IN฀SUCH฀STUDIES
IS฀ THE฀ FACT฀ THAT฀ THE฀ INDUSTRY฀ REGULATOR฀ �THE
)NTERNATIONAL฀!TOMIC฀ %NERGY฀!GENCY�฀ )!%!	฀ DOES฀ NOT
PUBLISH฀DATA฀ABOUT฀HISTORICAL฀ACCIDENTS�฀

&URTHER�฀WHEN฀THE฀)!%!฀DOES฀PUBLISH฀A฀MEASURE฀OF฀THE
SIZE฀ OF฀ AN฀ EVENT�฀ IT฀ DOES฀ SO฀ WITH฀ THE฀ CRUDE
)NTERNATIONAL฀ .UCLEAR฀ %VENT฀ 3CALE฀ �).%3	�฀ A฀ DISCRETE
SEVEN฀POINT฀SCALE�฀4O฀OVERCOME฀THIS�฀WE฀SCOURED฀THE
ACADEMIC฀LITERATURE�฀NEWS�฀AND฀INDUSTRY฀PUBLICATIONS
TO฀ COMPILE฀ A฀ DATASET฀ OF฀ ���฀ EVENTS฀ �FROM฀ ����฀ TO
����	฀WITH฀SEVERITY฀DEFINED฀AS฀THE฀TOTAL฀RESULTING฀LOSS
IN฀ INFLATION
ADJUSTED฀ 53฀ $OLLARS�฀ 4HIS฀ MEASURE
ENABLES฀ THE฀ HOLISTIC฀ COMPARISON฀ OF฀ A฀ VARIETY฀ OF
DIFFERENT฀ TYPES฀ OF฀ EVENTS�฀ 4O฀ ENABLE฀ ROBUST฀ FUTURE
STUDIES฀OF฀THE฀RISK฀OF฀NUCLEAR฀POWER฀THE฀DATASET฀HAS
BEEN฀PUBLISHED฀ONLINE฀WITH฀THE฀PUBLIC฀ENCOURAGED฀TO
REVIEW฀AND฀RECOMMEND฀IMPROVEMENTS��฀

(OW฀LIKELY฀IS฀ANOTHER฀#HERNOBYL฀OR
&UKUSHIMA�
7E฀ PERFORMED฀ A฀ STATISTICAL฀ ANALYSIS฀ OF฀ THIS฀ DATA
�NAMELY฀ THE฀ EVENTS฀ WITH฀ SEVERITY฀ IN฀ EXCESS฀ OF฀ ��
MILLION฀53฀$OLLARS	�฀WHICH฀IS฀SUMMARIZED฀WITHIN฀FIGURE
�฀�SEE฀REFERENCE฀�฀FOR฀THE฀FULL฀ACCOUNT	�฀4HE฀LEFT฀PANEL
OF฀ THE฀ FIGURE฀ CONCERNS฀ THE฀ FREQUENCY฀ OF฀ EVENTS฀ PER
REACTOR฀PER฀YEAR�฀&OR฀THIS�฀THE฀OBSERVED฀RATE฀OF฀EVENTS
WAS฀CALCULATED฀BOTH฀RUNNING฀BACKWARDS฀AND฀FORWARDS
FROM฀ THE฀ #HERNOBYL฀ ACCIDENT฀ IN฀ �����฀ 4HE฀ MAIN
OBSERVATION฀ HERE฀ IS฀ THAT฀ THE฀ FREQUENCY฀ OF฀ ACCIDENTS
DROPPED฀ SUBSTANTIALLY฀ AFTER฀ #HERNOBYL�฀ AND฀ HAS

REMAINED฀ RELATIVELY฀ CONSTANT฀ SINCE�� 4HIS฀ DROP฀ WAS
LIKELY฀ DUE฀ TO฀ IMPROVEMENTS฀ IN฀ BOTH฀ TECHNOLOGY฀ AND
PRACTICES�฀4HE฀RIGHT฀PANEL฀OF฀THE฀FIGURE฀CONCERNS฀THE
SEVERITY฀ OF฀ EVENTS�฀ -ORE฀ SPECIFICALLY�฀ THE฀ SAMPLE฀ OF
EVENTS฀IN฀EXCESS฀OF฀��฀MILLION฀53฀$OLLARS฀�53$	฀BOTH
BEFORE฀ AND฀ AFTER฀ THE฀ ACCIDENT฀ AT฀ 4HREE฀ -ILE฀ )SLAND
�4-)	฀ IN฀ �����฀ ARE฀ PLOTTED฀ ACCORDING฀ TO฀ THEIR
COMPLEMENTARY฀ CUMULATIVE฀ DISTRIBUTION฀ FUNCTION
�##$&	฀ n฀ A฀ FUNCTION฀ THAT฀ HELPS฀ DETERMINE฀ THE
PROBABILITY฀THAT฀AN฀EVENT฀IS฀IN฀EXCESS฀OF฀A฀GIVEN฀SIZE�฀
4HE฀MAIN฀OBSERVATION฀IS฀THAT�฀SINCE฀4-)�฀MODERATE฀TO
LARGE฀EVENTS฀ HAVE฀BEEN฀ LESS฀ COMMON�฀4HIS฀ IS฀ GOOD
NEWS�฀ BUT฀ NOT฀ AN฀ ADEQUATE฀ IMPROVEMENT�฀ THE฀ POST

4-)฀DISTRIBUTION฀IS฀SO฀HEAVY฀TAILED฀THAT฀THE฀EXPECTED
SEVERITY฀IS฀MATHEMATICALLY฀INFINITE�฀4HIS฀IS฀REFLECTED฀BY
THE฀FACT฀THAT฀THE฀SEVERITY฀OF฀&UKUSHIMA฀IS฀LARGER฀THAN
THE฀SUM฀OF฀ALL฀REMAINING฀EVENTS�฀4HIS฀POINT฀CANNOT฀BE
EMPHASIZED฀ENOUGH�฀AS฀ IT฀ IMPLIES฀THAT�฀ IF฀ONE฀WANTS
TO฀REDUCE฀THE฀TOTAL฀RISK฀LEVEL�฀ONE฀NEEDS฀TO฀EFFECTIVELY
EXCLUDE฀ THE฀ POSSIBILITY฀ OF฀ THE฀MOST฀ EXTREME฀ EVENTS�
0UT฀ SIMPLY�฀ WE฀ NEED฀ TO฀ MOVE฀ TO฀ A฀ SITUATION฀ WHERE
MAJOR฀NUCLEAR฀ACCIDENTS฀ARE฀VIRTUALLY฀IMPOSSIBLE�

'IVEN฀THE฀STATISTICAL฀ANALYSIS฀OF฀THE฀HISTORICAL฀DATA�฀WE
PROVIDE฀A฀CHARACTERIZATION฀OF฀ THE฀CURRENT฀ �AND฀NEAR

TERM	฀RISK฀LEVEL฀THAT฀IS฀VALID฀AS฀LONG฀AS฀THE฀OPERATIONAL
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3TATISTICALLY฀ASSESSING฀OF฀THE฀RISKS฀OF฀COMMERCIAL
NUCLEAR฀ENERGY
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&IGURE฀��฀,EFT฀PANEL�฀THE฀RATE฀OF฀EVENTS฀PER฀REACTOR฀PER฀YEAR�฀WHERE฀THE฀ESTIMATES฀WERE฀TAKEN฀RUNNING฀FORWARD฀AND฀BACKWARD฀FROM฀#HERNOBYL฀AND฀ARE
BOUNDED฀BY฀ONE฀0OISSON฀STANDARD฀ERROR�฀2IGHT฀PANEL�฀4HE฀DAMAGE�CONSEQUENCES฀IN฀THE฀PRE฀AND฀POST฀4HREE฀-ILE฀)SLAND฀PERIODS฀�LIGHT฀AND฀DARK�฀RESPECTIVELY	
PLOTTED฀ACCORDING฀TO฀THEIR฀COMPLEMENTARY฀CUMULATIVE฀DISTRIBUTION฀FUNCTIONS฀�##$&	�฀



FLEET฀ OF฀ REACTORS฀ IS฀ WELL฀ REPRESENTED฀ BY฀ THE฀ CURRENT
FLEET�฀/UR฀FIRST฀RESULT฀IS฀THAT฀ONE฀SHOULD฀EXPECT฀ABOUT
ONE฀EVENT฀PER฀YEAR฀CAUSING฀DAMAGE฀IN฀EXCESS฀OF฀��
-ILLION฀ 53$�฀ .EXT�฀ TO฀ COMPUTE฀ EXPECTED฀ ANNUAL
LOSSES�฀WE฀MUST฀ASSUME฀A฀FINITE฀MAXIMUM฀LOSS�฀)F฀WE
ACCEPT฀ THAT฀ THE฀ &UKUSHIMA฀ EVENT฀ REPRESENTS฀ THE
LARGEST฀POSSIBLE฀DAMAGE�฀THEN฀THE฀MEAN฀YEARLY฀LOSS฀IS
APPROXIMATELY฀���฀"ILLION฀53$฀WITH฀A฀STANDARD฀ERROR
OF฀�฀"ILLION฀53$�฀4HIS฀BRACKETS฀THE฀CONSTRUCTION฀COST
OF฀ A฀ LARGE฀NUCLEAR฀PLANT�฀ SUGGESTING฀ THAT฀ ABOUT฀ ONE
FULL฀EQUIVALENT฀NUCLEAR฀POWER฀PLANT฀VALUE฀COULD฀BE฀LOST
EACH฀YEAR฀ON฀AVERAGE�฀

)F฀WE฀ARE฀LESS฀OPTIMISTIC฀AND฀ASSUME฀THAT฀THE฀LARGEST
POSSIBLE฀ DAMAGE฀ IS฀ ABOUT฀ ��฀ TIMES฀ THAT฀ OF฀ THE
ESTIMATED฀ DAMAGE฀ OF฀ &UKUSHIMA�฀ THEN฀ THE฀ AVERAGE
YEARLY฀LOSS฀IS฀ABOUT฀���฀"ILLION฀53$฀WITH฀A฀VERY฀LARGE
DISPERSION฀ OF฀ ��฀ "ILLION฀ 53$�฀ #ONCERNING฀ THE
PROBABILITY฀ OF฀ THE฀MOST฀ EXTREME฀ACCIDENTS�฀WE฀HAVE
COMPUTED฀ THE฀ ���฀ PROBABILITY฀ RETURN฀ PERIODS฀ FOR
SUCH฀ EVENTS�� (ENCE฀ WE฀ ESTIMATE฀ THAT฀ THERE฀ IS฀ AT
LEAST฀ A฀ ���฀ PROBABILITY฀ OF฀ A฀ #HERNOBYL
TYPE฀ EVENT
�CAUSING฀ ABOUT฀ ��฀ "ILLION฀ 53$฀ IN฀ DAMAGE฀ COSTS	
HAPPENING฀ IN฀ THE฀ NEXT฀ ��
��฀ YEARS�฀ 7E฀ FURTHER
ESTIMATE฀THAT฀THERE฀IS฀AT฀LEAST฀A฀���฀PROBABILITY฀OF฀A
&UKUSHIMA
TYPE฀EVENT฀����฀"ILLION฀53$	฀HAPPENING฀IN
THE฀NEXT฀��
���฀YEARS�� (AVING฀A฀STANDARD฀ERROR฀OF
ABOUT฀����฀THESE฀ESTIMATES฀ARE฀HIGHLY฀UNCERTAIN�฀BUT
WHAT฀IS฀CERTAIN฀IS฀THAT฀THEY฀ARE฀MUCH฀LARGER฀THAN฀WHAT
INDUSTRY฀ESTIMATES฀WOULD฀SUGGEST�฀

2EDUCING฀THE฀RISKS
'IVEN฀ THE฀ HIGH฀ RISK฀ LEVEL�฀ AND฀ THE฀ INSUFFICIENT
EFFECTIVENESS฀OF฀PAST฀IMPROVEMENTS�฀CHANGES฀THAT฀WILL
EFFECTIVELY฀ TRUNCATE฀ THE฀ RISK฀ OF฀ EXTREME฀ EVENTS฀ ARE
NECESSARY�฀2ESPONSES฀FOLLOWING฀THE฀&UKUSHIMA฀EVENT
MAY฀HAVE฀SOME฀IMPACT�฀BUT฀THIS฀REMAINS฀TO฀BE฀SEEN�
&URTHER�฀ THE฀ IMPLEMENTATION฀ OF฀ PASSIVE฀ SAFETY
SYSTEMS฀ IS฀ CERTAINLY฀ A฀ STEP฀ IN฀ THE฀ RIGHT฀ DIRECTION�
(OWEVER�฀GIVEN฀THE฀CURRENT฀RISK฀LEVEL�฀THE฀IMPORTANCE
OF฀ LOW
CARBON฀ ENERGY฀ SOURCES�฀ AND฀ THAT฀ WE฀ ARE
ALREADY฀ COMMITTED฀ TO฀ THE฀ STEWARDSHIP฀ OF฀ FIVE
DECADES�฀WORTH฀OF฀SLOWLY฀DECAYING฀NUCLEAR฀WASTE�฀ IT
IS฀CLEAR฀THAT฀A฀SIGNIFICANTLY฀INCREASED฀EFFORT฀IS฀NEEDED
TO฀IMPROVE฀THE฀STATE฀OF฀NUCLEAR฀TECHNOLOGY�� &URTHER�
THE฀AUTHORS฀STRONGLY฀SUGGEST฀THAT฀THE฀INDUSTRY฀PUBLISH
A฀PUBLIC฀DATASET฀OF฀NUCLEAR฀ACCIDENTS฀USING฀A฀VARIETY
OF฀PRECISE฀AND฀OBJECTIVE฀SCIENTIFIC฀MEASURES฀SUCH฀AS
RADIATION฀RELEASED฀AND฀PROPERTY฀DAMAGE฀CAUSED�฀4HIS
WOULD฀ ENABLE฀ THE฀ BEST฀ POSSIBLE฀ ASSESSMENT฀ OF฀ THE
RISK�฀ AND฀ BETTER฀ INFORMED฀ AND฀ MORE฀ CONFIDENT
DECISION
MAKING฀ABOUT฀ENERGY฀POLICY�฀

3PENCER฀7HEATLEY฀IS฀A฀0H$฀STUDENT�฀AND฀0ROF�
$IDIER฀3ORNETTE฀HIS฀SUPERVISOR฀AND฀0ROFESSOR

OF฀THE฀#HAIR฀OF฀%NTREPRENEURIAL฀2ISKS฀AT฀THE
$EPARTMENT฀OF฀-ANAGEMENT�฀4ECHNOLOGY฀AND

%CONOMICS�฀%4(฀:URICH�฀3WITZERLAND�฀
0ROF�฀"ENJAMIN฀+�฀3OVACOOL฀IS฀0ROFESSOR฀OF

"USINESS฀AND฀3OCIAL฀3CIENCES฀AT฀!ARHUS
5NIVERSITY�฀$ENMARK�฀AS฀WELL฀AS฀0ROFESSOR฀OF
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!MID฀ GREAT฀ FANFARE฀ ON฀ ��TH฀ $ECEMBER฀ �����
DELEGATES฀ FROM฀ ���฀ COUNTRIES฀ ADOPTED฀ THE฀ 0ARIS
!GREEMENT฀ ON฀ CLIMATE฀ CHANGE�� )TS฀ THREE฀ MAIN
AIMS฀ARE�
�� 4O฀ KEEP฀ THE฀ GLOBAL฀ TEMPERATURE฀ INCREASE฀ TO
hWELL฀BELOW฀�ª#v฀AND฀TO฀hPURSUE฀EFFORTS฀TO฀LIMIT
THE฀TEMPERATURE฀INCREASE฀TO฀���ª#v�

�� 4O฀INCREASE฀THE฀ABILITY฀TO฀ADAPT฀TO฀THE฀ADVERSE
IMPACTS฀OF฀CLIMATE฀CHANGE�฀AND฀

�� 4O฀ CREATE฀ THE฀ FINANCIAL฀ FLOWS฀ NECESSARY฀ TO
ACHIEVE฀��	฀AND฀��	�฀

4HE฀!GREEMENT฀INCLUDES฀A฀NUMBER฀OF฀PROVISIONS฀FOR
ACHIEVING฀ THESE฀ AIMS�฀ SOME฀ OVERARCHING฀ ONES
WHICH฀ARE฀LEGALLY฀BINDING�฀AND฀SOME฀MORE฀SPECIFIC
ONES฀ WHICH฀ ARE฀ VOLUNTARY�฀ +EY฀ AMONG฀ THESE
PROVISIONS฀ARE�฀
s 4HE฀AIM฀ FOR฀A฀hGLOBAL฀PEAKING฀OF฀GREENHOUSE
GAS฀EMISSIONS฀AS฀SOON฀AS฀POSSIBLEv�฀MOVING฀TO

A฀hBALANCEv฀BETWEEN฀EMISSION฀SOURCES฀AND฀SINKS
hIN฀THE฀SECOND฀HALF฀OF฀THIS฀CENTURYv�

s 6OLUNTARY฀ TARGET฀ LEVELS฀ FOR฀ NATIONAL฀ EMISSIONS
�CALLED฀ hNATIONALLY฀ DETERMINED฀ CONTRIBUTIONSv	฀ n
AND฀THE฀POLICIES฀AND฀PLANS฀TO฀SUPPORT฀THEM฀n฀THAT
ARE฀TO฀BE฀REVIEWED฀AND฀UPDATED฀EVERY฀FIVE฀YEARS
�STARTING฀IN฀����	�฀AND฀WITH฀EACH฀SET฀OF฀TARGETS฀TO
BE฀MORE฀STRINGENT฀THAN฀THE฀PREVIOUS฀ONES�฀

s .ATIONAL฀ PLANS฀ FOR฀ ADAPTATION฀ TO฀ THE฀ IMPACTS฀ OF
CLIMATE฀CHANGE�

s 0ROCESSES฀ TO฀ SUPPORT฀ TRANSPARENCY฀ IN฀ NATIONAL
REPORTING�฀

s !฀ MECHANISM฀ FOR฀ DEALING฀ WITH฀ hLOSS฀ AND
DAMAGEv฀ARISING฀FROM฀CLIMATE฀CHANGE�฀AND

s ,EGAL฀ OBLIGATIONS฀ ON฀ INDUSTRIALISED฀ COUNTRIES฀ TO
PROVIDE฀ FINANCIAL฀ ASSISTANCE฀ TO฀ DEVELOPING
COUNTRIES฀FOR฀MITIGATING฀EMISSIONS฀AND฀ADAPTING
TO฀ IMPACTS�฀ WITH฀ A฀ VOLUNTARY฀ COLLECTIVE฀ TARGET
REACHING฀ ����฀ BILLION฀ PER฀ YEAR฀ BY฀ �����฀ AND
CONTINUING฀ABOVE฀THAT฀LEVEL฀UNTIL฀AT฀LEAST฀�����

%NERGY฀0OLICY฀AT฀THE฀3CIENCE฀0OLICY฀2ESEARCH
5NIT฀�3025	฀AT฀THE฀5NIVERSITY฀OF฀3USSEX�฀5NITED

+INGDOM�
E
MAILS�฀SWHEATLEY ETHZ�CH�฀"ENJAMIN3O HIH�AU�DK
AND฀DSORNETTE ETHZ�CH

.OTES฀AND฀REFERENCES

�� 7HEATLEY฀3�฀3OVACOOL฀"�฀3ORNETTE฀$฀�����	�฀/F฀$ISASTERS฀AND

$RAGON฀+INGS�฀!฀3TATISTICAL฀!NALYSIS฀OF฀.UCLEAR฀0OWER฀)NCIDENTS

AND฀!CCIDENTS�฀AR8IV฀PREPRINT฀AR8IV�����������

�� 7HEATLEY฀3�฀3OVACOOL฀"�฀3ORNETTE฀$฀�����	�฀/F฀$ISASTERS฀AND

$RAGON฀+INGS�฀!฀3TATISTICAL฀!NALYSIS฀OF฀.UCLEAR฀0OWER฀)NCIDENTS

AND฀!CCIDENTS�฀2ISK฀!NALYSIS฀�IN฀PRESS	�

�� $ATA฀PUBLISHED฀AT�

HTTPS���TASMANIA�ETHZ�CH�INDEX�PHP�.UCLEAR?EVENTS?DATABASE�

�� .OT฀VISIBLE฀HERE฀IS฀THAT฀THE฀RATE฀DROPPED฀FROM฀THE฀����S฀UNTIL

#HERNOBYL�฀4HE฀HIGH฀OBSERVED฀FREQUENCY฀IN฀THE฀����S฀AND

����S฀FOR฀THE฀SMALL฀NUMBER฀OF฀OPERATING฀REACTORS฀HAS฀LITTLE

INFLUENCE฀ON฀THE฀CUMULATIVE฀ESTIMATE�

�� 4HE฀TIME฀PERIOD฀SUCH฀THAT฀THE฀PROBABILITY฀OF฀OBSERVING฀AT฀LEAST

ONE฀EVENT฀IN฀EXCESS฀OF฀THE฀GIVEN฀SIZE฀IS฀����

�� 4HE฀RANGE฀OF฀ESTIMATES฀IS฀GIVEN฀FOR฀PARAMETER฀VALUES฀RANGING

FROM฀MODERATELY฀CONSERVATIVE฀TO฀OPTIMISTIC�฀

�� 3ORNETTE฀$฀�����	�฀!฀CIVIL฀SUPER
!POLLO฀PROJECT฀IN฀NUCLEAR

RESEARCH฀FOR฀A฀SAFER฀AND฀PROSPEROUS฀WORLD�฀%NERGY฀2ESEARCH

AND฀3OCIAL฀3CIENCE�฀VOL���฀PP���
���

4HE฀0ARIS฀!GREEMENT�฀KEY฀POINTS
)S฀ THIS฀ ENOUGH฀ TO฀ PREVENT฀ hDANGEROUS฀ CLIMATE
CHANGEv�฀ #URRENT฀ VOLUNTARY฀ NATIONAL฀ TARGETS฀ ARE
PUTTING฀US฀ON฀COURSE฀TO฀ABOUT฀���ª#฀OF฀WARMING��

4HE฀PROVISIONS฀IN฀THE฀!GREEMENT฀HAVE฀THE฀POTENTIAL
TO฀ HELP฀ SHIFT฀ THE฀ WORLD฀ ON฀ TO฀ A฀ COURSE฀ FOR฀ hWELL
BELOW฀ �ª#v฀ n฀ BUT฀ IT฀ WILL฀ TAKE฀ CONSIDERABLY฀MORE
EFFORT฀BY฀GOVERNMENTS�฀BUSINESSES฀AND฀CIVIL฀SOCIETY
FOR฀THAT฀GOAL฀TO฀BE฀REACHED�฀

$R฀3TUART฀0ARKINSON฀IS฀%XECUTIVE฀$IRECTOR฀OF
3'2฀AND฀HAS฀WRITTEN฀WIDELY฀ON฀ENERGY

AND฀CLIMATE฀ISSUES�

2EFERENCES
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