
"REAKING฀THE฀DEADLOCK�฀)RAN�S฀NUCLEAR฀PROGRAMME฀IN
CONTEXT฀

&EATURE฀!RTICLES

3'2฀.EWSLETTER฀฀s฀฀!UTUMN฀����฀฀s฀฀ )SSUE฀��

+EITH฀ "ARNHAM฀ SUGGESTS฀ RENEWABLE฀ ENERGY
TECHNOLOGIES฀ CAN฀ PLAY฀ A฀ KEY฀ ROLE฀ IN฀ ARRESTING
THE฀ SPREAD฀ OF฀ NUCLEAR฀ WEAPONS฀ IN฀ THE฀ -IDDLE
%AST฀AND฀ELSEWHERE�

4HE฀ DISASTROUS฀ CONSEQUENCES฀ OF฀ POSSIBLE฀ MILITARY
INTERVENTION฀IN฀)RAN฀WERE฀DESCRIBED฀IN฀A฀RECENT฀3'2

AUTHORED฀ ARTICLE�� 0RESIDENT฀ /BAMA฀WILL฀ BE฀ KEEN฀ TO
PREVENT฀ANY฀PRECIPITATE฀ACTION฀BY฀)SRAEL฀IN฀THE฀RUN
UP
TO฀ .OVEMBER�S฀ PRESIDENTIAL฀ ELECTION�฀ )฀ SUGGESTED฀ A
NEW฀INITIATIVE฀TO฀BREAK฀THE฀DEADLOCK฀IN฀A฀LETTER฀THAT฀THE
,ONDON฀'UARDIAN฀PUBLISHED฀�IN฀AN฀ABRIDGED฀FORM	฀ON
��
�
���฀

h9OUR฀ LEADER฀ �h3TRAINING฀ AT฀ THE฀ LEASHv�฀ �
�
��	
URGES฀ THE฀ 53฀ TO฀ CREATE฀ hINCENTIVES฀ FOR฀ )RAN฀ TO
CHANGE฀COURSE฀ON฀ENRICHING฀URANIUMv�฀(ERE฀IS฀A
SUGGESTION�฀)N฀RETURN฀FOR฀STOPPING฀ALL฀ENRICHMENT
ACTIVITY�฀THE฀53฀OFFERS฀TO฀BUILD฀A฀SOLAR฀CELL฀FACTORY
AND฀A฀WIND฀TURBINE฀FACTORY฀IN฀)RAN�฀EACH฀CAPABLE
OF฀MANUFACTURING฀SYSTEMS฀PRODUCING฀ONE฀'7฀OF
ELECTRICAL฀POWER฀A฀YEAR�฀4HIS฀WOULD฀COST฀LESS฀THAN
A฀NEW฀NUCLEAR฀REACTOR�฀7ITHIN฀��฀YEARS฀)RAN฀COULD
HAVE฀AROUND฀��฀'7฀OF฀NEW฀ELECTRICITY฀CAPACITY�
MUCH฀ MORE฀ THAN฀ ITS฀ NUCLEAR฀ PROGRAMME฀ WILL
PRODUCE฀IN฀THAT฀TIME�฀3UCH฀DISTRIBUTED฀ELECTRICITY
GENERATION฀IS฀ALSO฀MORE฀SECURE฀AGAINST฀DISRUPTION
BY฀EARTHQUAKES฀AND฀HOSTILE฀NEIGHBOURS�v

4HIS฀ ARTICLE฀ WILL฀ DISCUSS฀ THE฀ BACKGROUND฀ TO฀ THIS
PROPOSAL�฀ WEAKNESSES฀ IN฀ THE฀ .UCLEAR฀ .ON

0ROLIFERATION฀ 4REATY฀ �.04	฀ AND฀ WAYS฀ RENEWABLE
TECHNOLOGY฀ COULD฀ HELP฀ ECONOMIC฀ AND฀ POLITICAL
PROGRESS฀IN฀THE฀DEVELOPING฀WORLD�฀

.UCLEAR฀AND฀RENEWABLE฀ENERGY฀COSTS฀
4HE฀COST฀OF฀SOLAR฀PHOTOVOLTAIC฀ �06	฀POWER฀HAS฀ FALLEN
SHARPLY฀ AS฀ FACTORIES฀MANUFACTURING฀ OVER฀ �฀ GIGAWATT
�'7	฀ PER฀ YEAR฀ HAVE฀ COME฀ ON฀ STREAM�฀ MOSTLY฀ IN
#HINA��

4HE฀ +OMBIKRAFTWERK PROJECT฀ HAS฀ USED฀ REAL
TIME
OUTPUT฀OF฀RENEWABLE฀GENERATORS฀TO฀SHOW฀THAT฀���฀OF
THE฀'ERMAN฀ELECTRICITY฀DEMAND฀CAN฀BE฀SUPPLIED฀BY฀06
AND฀ WIND฀ POWER฀ WITH฀ BACK
UP฀ FROM฀ BIOGAS�� 7ITH
COLLEAGUES฀)฀HAVE฀RECENTLY฀SHOWN฀THAT฀PEAK฀ELECTRICITY
PRICES฀ON฀THE฀'ERMAN฀AND฀)TALIAN฀GRIDS฀ARE฀FALLING฀AS
THE฀06฀CONTRIBUTION฀HAS฀RISEN฀AND฀THE฀'ERMAN฀GRID฀IS
COPING฀WITH฀WIND฀AND฀06฀CONTRIBUTIONS฀ABOVE฀�����

7E฀CONCLUDE฀THAT฀THE฀FASTEST฀AND฀CHEAPEST฀ROUTE฀TO฀A
LOW฀CARBON฀ELECTRICITY฀SUPPLY฀WOULD฀BE฀A฀MORATORIUM
ON฀ ALL฀ NEW฀ ELECTRICITY฀ GENERATORS฀ OTHER฀ THAN฀ THE
RENEWABLES�฀

2ENEWABLE฀ ELECTRICITY฀ IS฀ PARTICULARLY฀ APPROPRIATE฀ FOR
)RAN�
�	 )N฀MUCH฀OF฀)RAN฀�฀-7฀OF฀06฀WILL฀PRODUCE฀TWICE฀THE
ENERGY฀�-7H	฀AS฀THE฀SAME฀�฀-7฀SYSTEM฀IN฀MUCH
OF฀'ERMANY��

�	 4HE฀WIND฀RESOURCE฀IN฀)RAN฀IS฀COMPARABLE฀TO฀THAT฀IN
'ERMANY�� WHICH฀HAS฀ALREADY฀INSTALLED฀��฀'7฀OF
WIND฀POWER��

�	 7IND฀AND฀06฀CAN฀SUPPLY฀THOSE฀REGIONS฀OF฀)RAN฀NOT
CONNECTED฀TO฀THE฀NATIONAL฀GRID�฀

�	 4HE฀ RENEWABLES฀ REQUIRE฀ NO฀ FUEL฀ AND฀ SO฀ PROVIDE
MORE฀ SECURITY฀ OF฀ ELECTRICITY฀ SUPPLY฀ THAN฀ NUCLEAR
POWER�฀

4HE฀COSTS฀OF฀MY฀PROPOSAL฀ARE฀PRESENTED฀IN฀"OX฀��฀)N
SHORT�฀CONSTRUCTION฀COSTS฀FOR฀A฀SECOND฀NUCLEAR฀POWER

STATION฀ARE฀AROUND฀����฀BILLION�฀WHEREAS฀MY฀ESTIMATE
FOR฀ WIND฀ TURBINE฀ PLUS฀ 06฀ FACTORIES฀ IS฀ AROUND฀ ����
BILLION�� )RAN฀MAY฀GO฀FOR฀A฀CHEAPER฀MODEL฀FROM฀2USSIA
OR฀3OUTH฀+OREA฀FOR฀ITS฀SECOND฀REACTOR�฀(OWEVER�฀MUCH
OF฀THE฀INCREASED฀COST฀IN฀MY฀ESTIMATE฀IS฀DUE฀TO฀POST

&UKUSHIMA฀ SAFETY฀ ENHANCEMENTS�฀ 'IVEN฀ )RAN�S
EARTHQUAKE฀HISTORY�฀IT฀WOULD฀BE฀UNWISE฀TO฀ECONOMISE
ON฀SAFETY�฀

4HE฀CAPACITIES฀THAT฀COULD฀BE฀ INSTALLED฀ IN฀THE฀NEXT฀ TEN
YEARS฀FOR฀EACH฀OF฀THE฀TWO฀OPTIONS฀ARE฀COMPARED฀IN฀"OX
��฀7ITH฀��฀'7฀OF฀ RENEWABLE฀ POWER�฀ THE฀ RENEWABLES
OPTION฀IS฀FAR฀SUPERIOR฀TO฀THE฀���฀'7฀OF฀NUCLEAR฀POWER�

4HE฀ EXPERIENCE฀ OF฀'ERMANY฀ HAS฀ BEEN฀ THAT฀ IT฀ IS฀ THE
POWER฀�'7	฀THAT฀MATTERS฀RATHER฀THAN฀ENERGY฀�'7H	฀IN

"OX฀�฀n฀#OST฀COMPARISON฀OF฀NUCLEAR฀AND฀RENEWABLES
.UCLEAR
4HE฀LATEST฀FIGURE฀FOR฀THE฀���฀'7฀%UROPEAN฀0OWER฀2EACTOR฀IS฀AROUND฀a�BN�� )RAN�S฀SECOND฀REACTOR฀IS฀EXPECTED
TO฀BE฀�����฀'7฀�SEE฀"OX฀�	฀WHICH฀ ฀���฀��a฀GIVES฀
.EW฀REACTOR฀CONSTRUCTION฀COST฀�฀����BN�

2ENEWABLES฀n฀TECHNOLOGY฀COSTS
7IND�฀4HE฀CONSTRUCTION฀COST฀OF฀ONSHORE฀WIND฀POWER฀IS฀����฀n฀���	฀��7฀AND฀FALLING���

0HOTOVOLTAICS�฀4HE฀AVERAGE฀RETAIL฀PRICE฀A฀SOLAR฀CELL฀MODULE฀HAS฀FALLEN฀FROM฀���฀��7฀IN฀*ANUARY฀����฀TO฀����
��7฀IN฀-ARCH฀������� (OWEVER�฀THE฀RETAIL฀MARKET฀HAS฀YET฀TO฀SEE฀THE฀FULL฀BENEFIT฀OF฀THE฀FALL�฀4HE฀AVERAGE฀SPOT
PRICE฀OF฀A฀06฀MODULE฀WAS฀�����฀��7฀ON฀�
�
�������

2ENEWABLES฀n฀FACTORY฀COSTS
#OMMERCIAL฀SENSITIVITIES฀MEAN฀FACTORY฀COSTS฀ARE฀NOT฀ALWAYS฀EASY฀TO฀FIND�฀

7IND฀4URBINE฀ &ACTORY�฀ )฀ OBTAINED฀ AN฀ INFORMAL฀ ESTIMATE฀ FROM฀ AN฀ INVESTMENT฀ ANALYST฀ OF฀ ����฀MILLION฀ FOR฀ A
FACTORY฀PRODUCING฀�฀'7฀OF฀WIND฀TURBINES฀PER฀YEAR�฀4HIS฀IS฀CONSISTENT฀WITH฀MY฀ESTIMATE฀OF฀����M฀BASED฀ON
FIGURES฀FROM฀A฀NEWSPAPER฀REPORT�� OF฀THE฀TURBINE฀PLANT฀�EXCLUDING฀PORT฀INFRASTRUCTURE	฀THAT฀3IEMENS฀IS฀BUILDING
IN฀(ULL�฀�3IEMENS฀HAS฀NOT฀RESPONDED฀TO฀MY฀REQUESTS฀FOR฀INFORMATION฀ON฀PLANT฀CAPACITY�฀(OWEVER�฀IT฀MUST฀BE฀AT
LEAST฀�฀'7�Y฀TO฀MAKE฀AN฀IMPACT฀ON฀THE฀5+฀#ROWN฀%STATE�S฀��฀'7฀TARGET฀FOR฀THE฀.ORTH฀3EA฀IN฀�������	฀)฀TOOK
THE฀ LOWER฀ ESTIMATE฀ AS฀ )RAN฀WILL฀ PROBABLY฀WANT฀ SMALLER฀ TURBINES฀ THAN฀ THE฀ LARGE฀ OFFSHORE฀ UNITS฀ PLANNED฀ BY
3IEMENS�
#OST฀OF฀A฀WIND฀TURBINE฀FACTORY฀PRODUCING฀�฀'7�Y฀�฀����BN�

3OLAR฀#ELL฀&ACTORY�฀!฀����BN฀INVESTMENT฀HAS฀BEEN฀MADE฀FOR฀NEW฀06฀PLANTS฀TOTALLING฀���฀'7�Y฀IN฀*APAN���

����BN฀FOR฀A฀�฀'7�Y฀PLANT฀ IS฀CONSISTENT฀WITH฀THE฀RULE฀OF฀THUMB฀FROM฀THE฀INVESTMENT฀ANALYST฀MENTIONED
ABOVE฀THAT฀THE฀CAPITAL฀COST฀OF฀A฀06฀PLANT฀SHOULD฀BE฀RECOUPED฀IN฀THE฀FIRST฀TWO฀YEARS฀OF฀OPERATION�฀4HIS
MEANS฀����BN฀FOR฀THE฀CAPITAL฀COST฀ASSUMING฀THE฀SPOT฀PRICE฀OF฀06฀MODULES฀IS฀�฀��7�฀฀
#OST฀OF฀A฀FACTORY฀PRODUCING฀�฀'7�Y฀OF฀THIN
FILM฀06฀MODULES฀�฀����BN�

2ENEWABLES฀n฀INSTALLATION฀AND฀BALANCE฀OF฀SYSTEM฀COSTS
7IND�฀ 4HE฀ TURBINE฀ COST฀ IS฀ A฀ SMALL฀ PART฀ OF฀ THE฀ CONSTRUCTION฀ COSTS฀ PRESENTED฀ ABOVE�฀ )NSTALLATION฀ AND฀ CIVIL
ENGINEERING฀ COSTS฀ DOMINATE�฀ (ENCE฀ AN฀ )RANIAN฀ PURCHASER฀ IS฀ NOT฀ GOING฀ TO฀ SEE฀MUCH฀ ADVANTAGE฀ FROM฀ THE
DONATION฀OF฀THE฀FACTORY฀UNLESS฀SOME฀INSTALLATION฀SUBSIDY฀IS฀AGREED฀AS฀PART฀OF฀THE฀DEAL฀WITH฀THE฀53�฀
0HOTOVOLTAICS�฀"ALANCE฀OF฀SYSTEMS฀COSTS฀OF฀06฀�INSTALLATION�฀AREA฀RELATED฀COSTS�฀GRID฀CONNECTION	฀ARE฀GENERALLY
APPROXIMATELY฀EQUAL฀TO฀THE฀��7฀MODULE฀COSTS�฀/NE฀ASSUMES฀THESE฀WILL฀BE฀PAID฀BY฀THE฀PURCHASER�฀4HE฀CELL
COST฀TO฀THE฀PURCHASER฀WILL฀BE฀LOWER฀BECAUSE฀THE฀FACTORY฀WILL฀NOT฀HAVE฀TO฀RECOUP฀THE฀CAPITAL฀COST�฀!฀SMALLER
SUBSIDY฀THAN฀FOR฀WIND฀COULD฀BE฀AGREED฀AS฀PART฀OF฀THE฀DEAL฀WITH฀THE฀53�฀

�
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MEETING฀DEMAND฀ �WHICH฀ IS฀ ALSO฀MEASURED฀ IN฀'7	��

4HE฀ PEAK฀ PRICE฀ OF฀ ELECTRICITY฀ IN฀ 'ERMANY฀ HAS฀ FALLEN
SIGNIFICANTLY฀THANKS฀A฀TYPICAL฀PEAK฀06฀CONTRIBUTION฀OF
���฀OF฀ THE฀GRID฀ SUPPLY฀ IN฀ TERMS฀OF฀POWER�฀BUT฀ONLY
��฀ IN฀ TERMS฀ OF฀ ENERGY�฀ %NERGY฀ COMPARISONS฀ IGNORE
THE฀TIME฀VARIATION฀OF฀06�฀06฀POWER฀PEAKS฀CLOSE฀TO฀THE
TIME฀OF฀PEAK฀DEMAND�����

(OWEVER�฀ EVEN฀ IF฀ ONE฀ COMPARES฀ ENERGY฀ YIELDS�฀ THE
RENEWABLE฀OPTION฀IS฀STILL฀SIGNIFICANTLY฀BETTER�฀!SSUMING
���฀CAPACITY฀ FACTOR฀ FOR฀ NUCLEAR�฀���฀ FOR฀WIND฀AND
���฀FOR฀06�฀
%NERGY฀ GENERATED฀ IN฀ ��TH฀ YEAR�฀ �WIND฀ �฀ SOLAR
06	฀�฀NUCLEAR฀�฀�฀�฀�

7EAKNESSES฀IN฀THE฀.ON
0ROLIFERATION
2EGIME
4HIS฀SUGGESTION฀FOR฀)RAN฀HIGHLIGHTS฀A฀PROBLEM฀WITH฀THE
.04฀FIRST฀NOTED฀BY฀THE฀LATE฀*OSEPH฀2OTBLAT��� !S฀PART
OF฀ THE฀ INCENTIVE฀ FOR฀ NON
NUCLEAR฀ WEAPON฀ STATES฀ TO
SIGN฀ THE฀ .04�฀ !RTICLE฀ )6฀ STATES฀ h0ARTIES฀ TO฀ THE
4REATY�����SHALL฀ ALSO฀ COOPERATE฀ IN�����฀ THE฀ APPLICATIONS
OF฀NUCLEAR฀ENERGY฀FOR฀PEACEFUL฀PURPOSES�฀ESPECIALLY฀IN
THE฀TERRITORIES฀OF฀NON
NUCLEAR฀WEAPON฀STATES฀0ARTY฀TO
THE฀ 4REATY���v฀ 2OTBLAT฀ PROPOSED฀ THE฀ WORDS฀ hNUCLEAR
ENERGYv฀SHOULD฀BE฀REPLACED฀BY฀hTHE฀MOST฀APPROPRIATE
FORM฀OF฀ENERGYv�฀(E฀WAS฀ALSO฀CONCERNED฀THAT฀THE฀)!%!
PURSUES฀ !RTICLE฀ )6฀ ACTIVITIES฀ MORE฀ VIGOROUSLY฀ THAN
OVERSEEING฀SAFEGUARDS�฀4HIS฀IS฀STILL฀THE฀CASE�฀)N฀����
ONLY฀ ���฀ OF฀ THE฀ )!%!�S฀ BUDGET฀ WAS฀ SPENT฀ ON
SAFEGUARDS฀VERIFICATION���

)RAN฀ IS฀ A฀ PRIME฀ EXAMPLE฀ OF฀ AN฀ .04฀ SIGNATORY฀ STATE
WHOSE฀NUCLEAR฀PROGRAMME฀HAS฀DEVELOPED฀ACCORDING
TO฀!RTICLE฀)6�฀4HAT฀WAS฀WITH฀SUPPORT฀FROM฀2USSIA�฀BUT
&RANCE฀ HAS฀ HELPED฀ THE฀ )RANIAN฀ URANIUM฀ ENRICHMENT
PROGRAMME��� 4HE฀ ����฀ .04฀ REVIEW฀ CONFERENCE
SHOULD฀ FINALLY฀ ACCEPT฀ THE฀ WISDOM฀ OF฀ 2OTBLAT�S
ARGUMENT�฀ )NTERNATIONAL฀ ASSISTANCE฀ FOR฀ THE
DEVELOPMENT฀OF฀RENEWABLE฀ENERGY฀SOURCES฀COULD฀ALSO
BE฀ EXPANDED฀ THROUGH฀ MECHANISMS฀ SET฀ UP�฀ FOR
EXAMPLE�฀ UNDER฀ THE฀ 5.฀ &RAMEWORK฀ #ONVENTION฀ ON
#LIMATE฀#HANGE�฀

!N฀IMPORTANT฀DIFFERENCE฀FROM฀THE฀NUCLEAR
CASE฀IS฀THAT฀EXPORTS฀TO฀DEVELOPING฀COUNTRIES

SHOULD฀BE฀OF฀WIND฀AND฀06฀ FACTORIES�฀4HIS฀MAKES
PARTICULAR฀SENSE฀FOR฀DONOR฀STATES฀AT฀THE฀PRESENT฀TIME�
4HE฀RISE฀OF฀THE฀LARGE฀06฀FACTORIES฀IN฀#HINA฀HAS฀LED฀TO
SMALLER฀ 06฀ PRODUCTION฀ LINES฀ BEING฀ MOTHBALLED฀ OR
CLOSED฀AROUND฀THE฀WORLD�฀

7IND฀ TURBINE฀ AND฀ SOLAR฀ PANEL฀ FACTORIES฀ ARE฀ MUCH
SIMPLER฀ TO฀ REPLICATE฀ THAN฀ A฀ NUCLEAR฀ REACTOR�฀ )F
DEVELOPING฀COUNTRIES฀REPLICATE฀THE฀FIRST฀FACTORIES�฀THEY

CAN฀ EXPAND฀ RENEWABLE฀ ELECTRICITY฀ GENERATION฀ AT฀ AN
EVEN฀ FASTER฀ RATE�฀ )DEALLY�฀ REPLICA฀ FACTORIES฀ SHOULD฀ BE
WIND฀AND฀06฀POWERED�฀

)฀ CAN฀ REPORT฀ SOME฀ ENCOURAGING฀ NEWS�฀ !FTER
DISCUSSING฀06฀AT฀A฀RECENT฀CONFERENCE฀IN฀A฀DEVELOPING
COUNTRY�฀ )฀ WAS฀ INVITED฀ TO฀ THEIR฀ RENEWABLE฀ ENERGY
MINISTRY�฀ 4HERE฀ )฀ WAS฀ INFORMED�฀ IN฀ CONFIDENCE�฀ THAT
DISCUSSIONS฀WITH฀A฀CERTAIN฀COUNTRY฀ON฀THE฀SUPPLY฀OF฀A
06฀FACTORY฀WERE฀ALREADY฀UNDERWAY�

0OLITICAL฀AND฀ECONOMIC฀ADVANTAGES฀OF
RENEWABLE฀TECHNOLOGY฀IN฀THE
DEVELOPING฀WORLD฀
#OULD฀06฀AND฀WIND฀POWER฀BECOME฀A฀FORCE฀FOR฀POLITICAL
AND฀ECONOMIC฀ADVANCE฀IN฀THE฀DEVELOPING฀WORLD�

/NE฀ OF฀ THE฀ FIRST฀ SCHEMES฀ TO฀ BE฀ IMPLEMENTED�฀ THE
$%3%24%#฀PROJECT��� PLANS฀TO฀COVER฀LARGE฀AREAS฀OF฀THE
.ORTH฀!FRICAN฀DESERT฀WITH฀06฀AND฀SOLAR฀THERMAL฀PLANTS
AND฀BRING฀THE฀POWER฀TO฀%UROPE฀BY฀HIGH
VOLTAGE฀DIRECT
CURRENT฀TRANSMISSION�฀)฀DO฀NOT฀LIKE฀CRITICISING฀ANY฀SOLAR
PROJECT฀THAT฀HAS฀MANAGED฀THE฀DIFFICULT฀TASK฀OF฀RAISING
SIGNIFICANT฀FUNDING�฀BUT฀ )฀AM฀CONCERNED฀ABOUT฀SOME
ASPECTS฀OF฀THIS฀SCHEME�฀

�� #LEARLY�฀ IMPROVED฀ NATIONAL฀ AND฀ INTERNATIONAL฀ GRID
CONNECTIONS฀ WOULD฀ MEAN฀ THE฀ RENEWABLES฀ COULD
BE฀BETTER฀EXPLOITED�฀!฀GOOD฀EXAMPLE฀IS฀)TALY฀WHERE
MOST฀OF฀THE฀HYDROPOWER฀STORAGE฀IS฀IN฀THE฀!LPS฀IN
THE฀ FAR฀NORTH฀AND฀ THE฀BEST฀06฀RESOURCE฀ IS฀ IN฀ THE
SOUTH�฀!S฀)฀HAVE฀POINTED฀OUT฀ELSEWHERE�฀THANKS฀TO
06�฀THE฀COST฀OF฀ELECTRICITY฀ON฀THE฀SOUTHERN฀)TALY฀GRID
FELL฀ TO฀ZERO฀ IN฀ THE฀EARLY฀AFTERNOON฀OF฀�
�
������

(OWEVER�฀GOVERNMENTS฀THAT฀ARE฀ANTI
฀RENEWABLES
HAVE฀USED฀THE฀NEED฀FOR฀GRID฀UPGRADES฀AND฀STORAGE
AND฀ EVEN฀ THE฀ PROMISE฀ OF฀ 06฀ ELECTRICITY฀ FROM
$%3%24%#�฀ AS฀ REASONS฀ TO฀ CUT฀ DOMESTIC฀ 06
INCENTIVES�฀

�� /NE฀ OF฀ THE฀ FASTEST฀ GROWING฀ CONTRIBUTIONS฀ TO
ELECTRICITY฀ DEMAND�฀ PARTICULARLY฀ IN฀ SOUTHERN
%UROPE�฀IS฀THE฀USE฀OF฀AIR฀CONDITIONERS฀IN฀DOMESTIC
AND฀ OFFICE฀ BUILDINGS�฀ $%3%24%#฀ WILL฀ BRING
ELECTRICITY฀GENERATED฀BY฀THE฀SUN฀����฀KM฀OR฀SO฀TO
SATISFY฀ A฀ RISING฀ DEMAND฀ CAUSED฀ BY฀ THE฀ SUN
BEATING฀ DOWN฀ ON฀ THE฀ ROOFS฀ OF฀ THE฀ BUILDINGS
CREATING฀THE฀DEMAND�฀4HE฀MONEY฀COULD฀BE฀BETTER
USED฀TO฀BUILD฀06฀FACTORIES฀IN฀.ORTH฀!FRICA฀AND฀FOR
DEVELOPING฀ @3MART฀ 7INDOWS�฀ WHICH฀ GENERATE
ELECTRICITY฀ AS฀ WELL฀ AS฀ REDUCING AIR฀ CONDITIONING
DEMAND��� )฀DESCRIBED฀THE฀LATTER฀AT฀THE฀3'2฀!'-
IN฀�����฀3ADLY�฀IT฀HAS฀BEEN฀VERY฀DIFFICULT฀TO฀OBTAIN
FUNDING฀ FOR฀ THIS฀ TECHNOLOGY�฀ 3MART฀ WINDOWS
REDUCE฀ AIR฀ CONDITIONING฀ DEMAND฀ BY฀ PREVENTING
DIRECT฀SUNLIGHT฀FROM฀ENTERING฀THE฀BUILDING�฀)NSTEAD�
IT฀IS฀DIVERTED฀ONTO฀1UANTA3OL�S฀���฀EFFICIENT฀SOLAR
CELLS��� 4HE฀ CELLS฀ GENERATE฀ ELECTRICITY฀ THAT฀ CAN
POWER฀THE฀AIR฀CONDITIONING฀WHEN฀IT฀IS฀NEEDED฀AND
WHERE฀IT฀IS฀NEEDED�฀

�� 0OLITICALLY�฀HOW฀WILL฀THE฀LOCAL฀POPULATION�฀WHICH฀HAS
SEEN฀THE฀OIL฀ RESOURCES฀ IN฀NEIGHBOURING฀COUNTRIES
EXPLOITED฀BY฀AND฀FOR฀%UROPEANS�฀VIEW฀$%3%24%#
COVERING฀ THEIR฀ LAND฀ WITH฀ DEVICES฀ TO฀ EXPLOIT฀ THEIR
SOLAR฀ RESOURCE�฀"ETTER฀ TO฀ FUND฀ THE฀ FACTORIES฀ THAT
PROVIDE฀ THE฀WIND฀ TURBINES฀ AND฀ SOLAR฀ PANELS฀ THAT
CAN฀POWER฀OFF
GRID฀VILLAGES�฀IRRIGATE฀THE฀DESERT฀AND
POWER฀ SELF
SUSTAINING฀ GREENHOUSES�฀ 4HE฀ LATTER
CAN฀EXTRACT฀MOISTURE฀FROM฀THE฀DESERT฀AIR฀TO฀ENABLE
THE฀ CROPS฀ INSIDE฀ TO฀ GROW฀ ON฀ A฀ SELF
SUSTAINING
WATER฀CYCLE���

'IVEN฀THAT฀WIND฀AND฀06฀COSTS฀ARE฀ FALLING฀WELL฀BELOW
THE฀RISING฀NUCLEAR฀COST฀�"OX฀�	�฀THE฀MOTIVATIONS฀OF฀ANY
SUNNY�฀ OIL
RICH฀ STATE฀ THAT฀ OPTS฀ FOR฀ A฀ NUCLEAR
PROGRAMME฀DESERVES฀CLOSE฀SCRUTINY�฀!BU฀$HABI฀HAS
RECENTLY฀ SIGNED฀ AN฀ AGREEMENT฀WITH฀ A฀ 3OUTH฀+OREAN
COMPANY฀ FOR฀ FOUR฀ NUCLEAR฀ STATIONS�฀ THE฀ FIRST฀ IN฀ THE

�

"OX฀�฀n฀"UILD฀TIME฀AND฀POWER฀CAPACITY฀COMPARISON฀FOR฀NUCLEAR฀AND
RENEWABLES
4HE฀(ULL฀TURBINE฀FACTORY฀IS฀EXPECTED฀TO฀TAKE฀�฀YEARS฀TO฀BUILD��� )RAN฀HAS฀EXPERIENCE฀OF฀MANUFACTURING฀TURBINES
ON฀LICENSE��� &IRST฀3OLAR�S฀�฀'7�Y฀THIN
FILM฀FACTORY฀IN฀-ALAYSIA฀TOOK฀���฀YEARS฀TO฀BUILD���

!SSUME฀���฀YEARS฀FOR฀EACH฀FACTORY�฀SO฀���฀YEARS฀OF฀ACTIVE฀PRODUCTION฀EACH฀AT฀�฀'7�Y฀
4OTAL฀WIND฀AND฀06฀POWER฀INSTALLED฀AFTER฀��฀YEARS฀�฀��฀'7฀

4HE฀)NTERNATIONAL฀!TOMIC฀%NERGY฀!GENCY฀�)!%!	฀SAYS฀)RAN฀IS฀PLANNING฀THREE฀MORE฀REACTORS฀TOTALLING฀����฀'7
TO฀START฀IN฀�����฀����฀AND฀������� !LL฀THREE฀ARE฀OF฀A฀DIFFERENT฀TYPE฀TO฀THE฀EXISTING฀2USSIAN
BUILT฀"USHEHR
�
�CAPACITY฀OF฀�����฀'7	฀WHICH฀TOOK฀��฀YEARS฀TO฀BUILD�� 4HE฀)RANIANS฀COULD฀HAVE฀ANOTHER฀�����฀'7฀REACTOR
OPERATIONAL฀BY฀�����฀THOUGH฀A฀SUPPLIER฀HAS฀YET฀TO฀BE฀NAMED���

4OTAL฀NUCLEAR฀POWER฀LIKELY฀AFTER฀��฀YEARS฀�฀���฀'7
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5NITED฀!RAB฀%MIRATES��� 3AUDI฀!RABIA฀HAS฀ANNOUNCED
A฀ ��
REACTOR฀ PROGRAMME�฀ WITH฀ THE฀ #HINESE฀ AS
POSSIBLE฀SUPPLIERS��� )N฀ THE฀ LATTER฀CASE฀THE฀WEAPONS
OPTION฀ HAS฀ BEEN฀ ADMITTED�฀!฀MEMBER฀ OF฀ THE฀ 3AUDI
ROYAL฀FAMILY฀HAS฀LET฀SLIP฀THAT฀THAT฀THE฀KINGDOM฀MIGHT
CONSIDER฀ DEVELOPING฀ NUCLEAR฀ WEAPONS�฀ GIVEN฀ THAT
)SRAEL฀HAS฀THEM฀AND฀)RAN฀MAY฀BE฀DEVELOPING฀THEM���

)฀ SUGGEST฀ THAT฀ SUCH฀ COUNTRIES฀ COULD฀ SPEND฀ THEIR
MASSIVE฀OIL฀REVENUES฀ON฀SUPPORTING฀2�$฀ON฀THE฀SOLAR
APPLICATIONS฀SUGGESTED฀AS฀ALTERNATIVES฀TO฀$%3%24%#�
!LSO฀ THEY฀ SHOULD฀ JOIN฀ WITH฀ EXISTING฀ GROUPS
RESEARCHING฀ HOW฀ 06฀ AND฀ WIND฀ CAN฀ EFFICIENTLY
GENERATE฀SOLAR฀ FUELS฀SUCH฀AS฀HYDROGEN฀ �FROM฀WATER	
AND฀METHANOL฀�FROM฀ATMOSPHERIC฀#/�	�

�� 3OLAR฀FUELS
PRODUCE฀A฀ LOT฀ LESS฀ CARBON฀ THAN฀BIOFUELS฀ AND฀DO฀NOT
COMPETE฀WITH฀ FOOD฀CROPS�฀4HEY฀MUST�฀ SOONER฀ RATHER
THAN฀ LATER�฀START฀ REPLACING฀ THESE฀STATES�฀DEPLETING฀OIL
RESOURCES�฀ )฀ AM฀ NOT฀ A฀ CHEMIST฀ AND฀ CANNOT฀ GUESS
WHICH฀ OF฀ THE฀ MANY฀ APPROACHES฀ TO฀ SOLAR฀ FUEL
GENERATION฀WILL฀ WIN�฀ (OWEVER�฀ THE฀ FACT฀ THAT฀WE฀ NOW
HAVE฀ @TRIPLE
JUNCTION�฀ 06฀ CELLS฀ BEING฀ MANUFACTURED
WITH฀ A฀ SUNLIGHT
TO
ELECTRICITY฀ EFFICIENCY฀ GREATER฀ THAN
����� MUST฀ BOOST฀ THE฀ PRACTICABILITY฀ OF฀ SOLAR฀ FUEL
GENERATION฀BASED฀ON฀06�฀

4HE฀ AMBIGUITY฀ SURROUNDING฀ 3AUDI฀ !RABIA�S฀ NUCLEAR
PROGRAMME฀SUGGESTS฀THEY฀MAY฀BE฀LOSING฀CONFIDENCE
IN฀THE฀.04฀REGIME�฀4HIS฀IS฀NOT฀UNEXPECTED�฀GIVEN฀THE
RECENT฀ REPORT฀ IN฀ $ER฀ 3PIEGEL THAT฀ 'ERMANY฀ IS
SUPPLYING฀ )SRAEL฀ WITH฀ SUBMARINES฀ THAT฀ CAN฀ CARRY
NUCLEAR฀MISSILES��� 4HE฀ FIRST฀ THREE฀ SUBMARINES฀WERE
CONSTRUCTED฀IN฀THE฀5+�฀THOUGH฀IT฀IS฀NOT฀CLEAR฀IF฀THESE
ARE฀ALSO฀NUCLEAR฀COMPATIBLE�฀"Y฀SIGNING฀!RTICLE฀)฀OF฀THE
.04�฀'ERMANY฀AND฀ THE฀5+฀HAVE฀BOTH฀AGREED฀NOT฀ TO
TRANSFER฀ hCONTROL฀ OVER฀ SUCH฀ WEAPONS�����DIRECTLY฀ OR
INDIRECTLYv฀ TO฀ hANY฀ RECIPIENT฀ WHATSOEVERv�฀7HATEVER
SOPHISTRY฀ THE฀ 'ERMAN฀ AND฀ 5+฀ GOVERNMENTS฀ USE฀ TO
ARGUE฀THAT฀THE฀SUBMARINES฀DO฀NOT฀GIVE฀)SRAEL฀hCONTROLv
OVER฀THEIR฀NUCLEAR฀WEAPONS฀IS฀BESIDE฀THE฀POINT�฀7HAT
MATTERS฀IS฀THAT฀)RAN฀AND฀3AUDI฀!RABIA฀ARE฀AWARE฀THAT

THE฀COUNTRIES฀PRESSING฀THEM฀TO฀ADHERE฀TO฀THE฀.04฀ARE
VIOLATING฀ THE฀ SPIRIT�฀ IF฀ NOT฀ THE฀ LETTER�฀ OF฀ THE฀ TREATY฀ IN
ENHANCING฀ )SRAEL�S฀ NUCLEAR฀ CAPABILITY�฀4HESE฀ ARE฀ THE
WEAPONS฀ THAT฀ ARE฀ LEADING฀ )RAN฀ AND฀ 3AUDI฀!RABIA฀ TO
CONSIDER฀THE฀NUCLEAR฀OPTION฀THEMSELVES�฀

#AN฀RENEWABLE฀POWER฀HELP฀SOLVE฀THE฀)SRAELI
0ALESTINE
CONFLICT฀ THAT฀ IS฀ AT฀ THE฀ ROOT฀ OF฀ THIS฀ PARTICULAR฀ NUCLEAR
INSTABILITY�฀ (OPEFULLY�฀ THE฀ PEACE฀ PROCESS฀ WILL฀ BE
REVIVED฀ SHOULD฀/BAMA฀BE฀ RE
ELECTED�฀4HE฀53฀ COULD
OFFER฀TO฀PROVIDE฀WIND฀AND฀06฀FACTORIES฀AS฀PART฀OF฀THE
PEACE฀DEAL�฀4HESE฀WOULD฀FUEL฀ECONOMIC฀DEVELOPMENT
IN฀ )SRAEL�฀ 'AZA฀ AND฀ THE฀7EST฀ "ANK�฀ 4HE฀ LATTER฀ TWO
WOULD฀ NO฀ LONGER฀ BE฀ DEPENDENT฀ ON฀ )SRAEL฀ FOR฀ THEIR
ELECTRICITY�฀&URTHERMORE�฀THIS฀DISPUTE฀IS฀FUNDAMENTALLY
ABOUT฀THE฀OWNERSHIP฀OF฀LAND�฀"UT฀WHO฀OWNS฀THE฀WIND
AND฀ SUNLIGHT฀ ABOVE฀ THE฀ GROUND�฀ 3OLUTIONS฀ TO
DISAGREEMENTS฀ OVER฀ THE฀ MOST฀ PROBLEMATIC฀ OF฀ THE
DISPUTED฀AREAS฀COULD฀BE฀FACILITATED฀BY฀INTERNATIONALLY
SUPPORTED฀ AGREEMENTS฀ THAT฀ THE฀ WIND฀ AND฀ 06฀ FROM
THESE฀REGIONS฀COULD฀SUPPLY฀ELECTRICITY฀ �AND฀WATER	฀ TO
BOTH฀)SRAEL฀AND฀0ALESTINE�

4HE฀MESSAGE฀FOR฀OUR฀POLITICAL฀LEADERS฀IS฀THAT฀'ERMAN
EXPERIENCE฀ HAS฀ SHOWN฀ THAT฀ THE฀ RENEWABLES฀ CAN
SUPPLY฀ ALL฀ OUR฀ ELECTRICITY฀ NEEDS�฀ &URTHERMORE�
RENEWABLES฀ARE฀NOW฀THE฀CHEAPEST�฀QUICKEST฀TO฀INSTALL
AND฀LOWEST฀CARBON฀OPTIONS�฀$ONOR฀COUNTRIES฀SEEKING
POLITICAL฀ AND฀ ECONOMIC฀ INFLUENCE฀ IN฀ DEVELOPING
COUNTRIES฀ NEED฀ TO฀ REALISE฀ THAT฀ RENEWABLES฀ ARE฀ FAR
MORE฀ USEFUL฀ THAN฀ NUCLEAR฀ TO฀ A฀ DEVELOPING฀ COUNTRY�
AND฀FAR฀SAFER฀TECHNOLOGIES�฀
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