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This  paper do cuments  the fact that dis tributed po wer is  a rapidly expanding and quickly evo lving market with impo rtant implicatio ns
fo r Japanese and glo bal energy futures . It also  sho ws  that Japan has  an excellent o ppo rtunity to  gro w a ro bus t and sus tainable
bus iness  area that includes  primary, seco ndary and tertiary indus tries . Dis tributed po wer can impro ve equity, lo cal res ilience, and
build a mo re co mpetitive expo rt secto r. But Japan may be handicapped by Galapago s  features  as  well as  the capacity o f ves ted
interes ts  to  blo ck pro gress  in po wer deregulatio n and o ther aspects  that favo ur the diffus io n o f dis tributed po wer and efficiency.
These handicaps  may beco me even mo re pro no unced after the December 16  general electio n, which is  shaping up to  be – at leas t in
part – a co ntes t o ver whether to  s tick with centralized po wer in the hands  o f Tepco  and o ther giant utilities  o r accelerate the
dis tributio n o f o ppo rtunities . The electio n seems  likely to  bring o n even wo rse po litical co nfus io n and gridlo ck than Japan endures
at present, which will almo s t certainly advantage the s tatus  quo .

Dis tributed Versus  Centralized Po wer

Firs t, let me define dis tributed po wer. As  we see fro m Figure 1, dis tributed po wer is  the alternative to  the centralized mo no po lized
s tructure that currently do minates  Japanese po wer markets  and co ncentrates  eco no mic o ppo rtunity in mo no po lized utilities .
Dis tributed po wer features  smart grids , micro -grids  and o ther advanced interactive techno lo gies  deplo yed o n a lo cal s cale to
netwo rk dis tributed renewable po wer generatio n. As  “dis tributed po wer” implies , it dis tributes  po wer-generatio n o ppo rtunities  – via
so lar, wind, geo thermal, bio mass , and o ther means  – to  ho useho lds , farmers , small bus inesses , lo cal co mmunities , and o ther
interes ts .

The ro le o f bio mass  is  no t co nfined to  dis tributed po wer. Bio mass  has  an increas ing ro le in dis tributed energy, as  we see in the
pro ductio n o f sus tainable bio fuels . It is  also  finding an increas ingly impo rtant ro le in the so -called “bio eco no my” in general. This
co ntributio n to  sus tainability is  evident fo r example in the subs titutio n o f co nventio nal hydro carbo n (i.e., co al, o il and natural gas )

with bio -reso urces .1

Let us , ho wever, fo cus  o n po wer. Centralized po wer generatio n, as  in the fleet o f nuclear reacto rs  and the mo no po lized utilities ,
features  very large-scale, co nventio nal po wer generatio n infras tructure and a relatively lo w-tech, inflexible grid netwo rk. So me
benefits  accrue to  lo cal co mmunities  that ho s t large-scale po wer generatio n plants , but these direct benefits  are fo r the mo s t part
res tricted to  the utilities , their suppliers , and their wo rk fo rces .

As  fo r the s ize o f the dis tributed po wer market, we see in
Figure 2 that its  cumulative value to  2030  was  assessed as
¥3100  trillio n by Nikkei BP. This  assessment, co mpiled in early
2010, was  based o n extrapo latio ns  fro m a survey o f 100  o f
300-400  smart city pro jects  then underway. The assessment
centres  o n the energy s to rage o ppo rtunities  that are a critical
element o f balancing supply and demand in po wer sys tems .
Given the spread o f smart and dis tributed po wer to  a wider
range o f co mmunities  than was  the case jus t two  years  ago ,
the assessment is  quite likely to  be a s ignificant
underes timate.

In any event, to  get an appreciatio n o f the scale o f tho se
gro wth numbers , co ns ider that the Japanese eco no my’s  annual
GDP is  ro ughly ¥500  trillio n. That means  the cumulative smart
market, as  pro jected by Nikkei BP, is  at leas t s ix times  the
eco no mic s ize o f Japan. To  es tablish a s ignificant presence in
that market means  no t jus t jo bs  fo r technicians , big firms , and
the usual suspects , but rather a widely dis tributed array o f
interes ts . We have already seen this  dis tributio n o f

o ppo rtunity unfo ld in Germany, Denmark, and o ther lo cales .2

The Nikkei BP analys ts  themselves  reco gnize the limitatio ns  o f
their survey in a rapidly evo lving co ntext. They add that the o verall market is  expected to  increase to  a cumulative ¥5000  trillio n by
2030, “if markets  in the related fields  are included in the calculatio n, such as  water infras tructure, smart ho us ing, smart ho me
appliances , o peratio n and maintenance o f the smart city equipment and devices , and services  to  visualize po wer co nsumptio n. The
indus tries  invo lved will be extens ive, fro m manufacturing indus tries , such as  electricity, electro nics , and auto mo biles , to  IT and

co mmunicatio ns , co ns tructio n, and services , no t to  mentio n electricity and infras tructure.”3

This  assessment, then, tells  us  that the smart and dis tributed po wer market enco mpasses  the full range o f indus tries , including
primary, seco ndary and tertiary secto rs .

 

Fuji Keizai also  repo rted o n No vember 22 o f this  year that it pro jects  smart city markets  in Japan to  gro w fro m 2011's  ¥1.1 trillio n

yen to  ¥1.47trillio n in 2012 (a 33.6% jump) and to  ¥3.80  trillio n by 2020  (the latter, a 340% expans io n fro m 2011).4

Why No w?

There are a lo t o f reaso ns  dis tributed po wer and smart infras tructure is  gaining in attractiveness . Smart dis tributed po wer can
reduce greenho use gas  emiss io ns , po wer lo ss  thro ugh lo ng-range transmiss io n (which is  implicit in centralized po wer), accelerate
techno lo gical develo pment, and s timulate the gro wth o f entire new indus tries  and jo bs  in a secto r that is  melding energy, IT and
bio tech (ro ughly 20% o f the average indus trialized eco no my). Ano ther reaso n fo r the spread o f dis tributed po wer is  that the
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Fig 2. Pro ject ed Siz e o f  Japan’s Dist ribut ed Po wer
Market  t o  20 30
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dis tributio n o f po wer netwo rks  enhances  the res ilience o f lo cal
co mmunities  in the face o f natural disas ters  that literally put their
lights  o ut. When centralized po wer assets  run into  tro uble, as  they
do  much mo re frequently than many peo ple imagine, a very large
amo unt o f generatio n capacity go es  o ff-line. We saw this  thro ugh
the meltdo wn (o r “melt-thro ugh”) o f nuclear-reacto r assets  in
Fukushima, in the wake o f the March 11,2011 disas ter and in New
Yo rk City’s  Sandy disas ter o f Octo ber 27, 2012.

Japan has  s ignificant effo rts  o ngo ing in gro wing dis tributed po wer.
In January o f this  year, its  cutting edge eco -mo del cities , such as
Kitakyushu and Yo ko hama, were selected fo r a new pro gram o f
"enviro nmental future city" initiatives . The future city effo rt balances
the bes t o f the eco -mo del cities  with the devas tated To ho ku cities

and smaller co mmunities , as  we see in the chart belo w.5 These
pro jects  are majo r, central-s tate spo nso red initiatives  to  deplo y the
infras tructure o f dis tributed po wer.

But

there are many o ther initiatives . Fo r example, Metro po litan To kyo  is  ins talling dis tributed po wer in o rder to  bo ls ter its  o wn
res ilience in the face o f disas ters . This  po wer generatio n and grid netwo rk, which is  being supplemented with renewable generatio n
as  well, is  aimed at maintaining essential transpo rt and o ther functio ns  in the event o f a repeat o f las t year's  large-scale po wer
o utages . It is  also  aimed at “blo wing a ho le” in To kyo  Electric's  bus iness  mo del, which is  o f co urse centralized and mo no po lized

po wer generatio n and dis tributio n.6  Kawasaki City and a s lew o f o ther urban centres  are taking s imilar initiatives .

The Fukushima dis ruptio n to  po wer supplies  and the threat o f co ntinued ins tability indeed led mo s t lo cal go vernments  and the
central agencies  that wo rk with them to  ramp up their spending o n renewable energy, efficiency, s to rage in o ther means  o f
pro ducing, reducing, and retaining energy and po wer. The fis cal 2012 budgets  fo r the central agencies  as  well as  fo r the prefectures
and the des ignated cities  (such as  Sendai with po pulatio ns  o f 500 ,000  o r mo re) sho w the scale o f this  spending. Expenditures  o n
renewables , efficiency, s to rage, next-generatio n vehicle suppo rt, and related items  to taled ¥202 billio n fo r central agencies  and

¥88.7 billio n fo r the prefectures  and des ignated cities .7

These numbers  do  no t capture the to tal o f lo cal effo rts . One reaso n is  the lo cals  have s ince implemented supplementary budgets .
The lo cals  and their central-agency spo nso rs  are also  o rganiz ing special f inance packages  fo r small and medium-s ize enterprises
as  well as  o ther lo cal acto rs  (farmers , ho useho lds ) so  they can benefit fro m ins talling renewable energy as  well as  energy
efficiency. These finance packages  include special lo w-interes t lo ans  and o ther fo rms  o f enco uragement. They also  o ffer tax
exemptio ns  and o ther special measures  to  attract renewable inves tment, enco urage its  diffus io n amo ng lo cal res idents , and the
like.

These dis tributed po wer initiatives  were greatly amplif ied by the July 1 intro ductio n o f the feed-in tariff, o r FIT. As  we see in the figure
belo w, the feed-in tariff is  a mechanism whereby the extra co s t o f pro ducing renewable po wer is  paid by cus to mers  o f the utilities . It
is  impo rtant to  emphas ize that (except in a very few cases , such as  the no w defunct Ko rean feed-in tariff) the public secto r do es  no t

trans fer mo ney to  renewable pro ducers . Even many experts  misunders tand this  fact.8  Rather, the public secto r sets  a premium price
fo r renewable po wer depending o n the generatio n type, assumed co s ts , and o ther facto rs . The go vernment theno bliges  the utility
to purchase renewable po wer fro m pro perly des ignated renewable pro ducers , including ho useho lds , and mandates  the utility to  pass
the extra co s t o n to  co nsumers  thro ugh their electricity bill.

At present, Japan has  so me o f the highes t renewable tariffs  in the wo rld, especially fo r so lar pro jects . These prices  are guaranteed
fo r 20  years  fo r megaso lar, wind and small-hydro , and fo r 10  to  15 years  fo r o ther pro jects  such as  ho useho ld so lar and

geo thermal.9  What this  feed-in tariff s tructure do es  is  guarantee a s table market and a s table price fo r what is , in general, currently
mo re expens ive po wer than co nventio nal fo rms  o f po wer generatio n.

Naturally, there has  been a flo o d o f rheto ric fro m ves ted po wer interes ts  and their allies  in the bus iness  co mmunity abo ut the co s ts
o f this  feed-in tariff. But Japan’s  Agency fo r Natural Reso urces  calculates  the additio nal co s ts  as  likely to  be ¥70  to  ¥100  per mo nth

fo r the average ho useho ld.10

The feed-in tariff no t o nly enco urages  the diffus io n o f renewable po wer capacity thro ugh guaranteed markets  and prices . A pro perly
des igned feed-in tariff also  includes  scheduled declines  in tariff prices , called degress io n rates . These are meant to  enco urage
reductio ns  in co s t, and they wo rk as  we see fro m the fo llo wing co mpariso n o f so lar co s ts  and diffus io n in German, Japan and the
US.

Tho ugh so me o bservers  express  do ubts  abo ut the wisdo m o f deplo ying the feed-in tariff, it has  incentivized the German po wer
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Fig 5. Inst alled pho t o vo lt aic capacit y [Cumulat ed
at  year-end in GW] x Year

eco no my to  mo ve fro m jus t under 8% renewables  in 2002 to  o ver
25.97% in the firs t half o f this  year. The co untry’s  current targets  fo r

renewable po wer are 35% by 2020  and 80% by 2050.11

Japan had a feed-in tariff, limited to  so lar, prio r to  the July 1
intro ductio n o f the new tariff that includes  wind, small hydro ,
bio mass , and geo thermal as  well. Until Fukushima, the Japanese
po wer co mmunity had so ught to  use the feed-in tariff fo r their o wn
purpo ses , to  help supplant so me reliance o n fo ss il fuels  while
mo ving the co re o f the po wer eco no my to wards  50% reliance o n
nuclear. This  was  a pro vis io nal co mpro mise wo rked o ut in the pre-
Fukushima co llus ive energy po licymaking circles .

Large utilities  that rely o n centralized generatio n tend to  dis like
renewable energy because it is  dis tributed. It s imply do es  no t fit into
their bus iness  mo del. They and their inves to rs  want s tability, in o rder

to  maintain their inco me s treams  fro m assets  who se lifetimes  are measured in decades . The mo re renewable po wer there is ,
dis tributed o n ho useho ld ro o fs  and unused farmland, the smaller the market fo r the big utilities  and the to ugher their challenge in
managing the grid and maintaining nuclear po wer facilities . This  has  been a po litical and techno lo gical challenge almo s t everywhere,

especially in Germany and particularly at present.12

Redef ining Po wer Opt io ns in Po st -Fukushima Japan

In the wake o f Fukushima, Japan’s  renewable feed-in tariff was  redefined in the po litical debate. The feed-in tariff went fro m a means
o f reducing reliance o n fo ss il fuels  to  include displacing reliance o n nuclear po wer. This  expans io n o f the purpo se o f the feed-in
tariff was  s tro ngly shaped by the effo rts  o f So ftbank's  CEO So nMasayo shi as  well as  fo rmer prime minis ter Kan Nao to . Kan go t the
FIT passed by the Diet o n Augus t 26  o f las t year. Kan and So n were key acto rs  in diffus ing awareness  o f the feed-in tariff as  well as
altering its  purpo se. Their initiatives  have helped enco urage an extrao rdinary level o f mo bilizatio n at the lo cal level and thro ugho ut
the co untry. Fo r example, So ftbank CEO So n co ntributed to  this  mo bilizatio n by s tarting his  Natural Energy Co uncil las t May. It no w
includes  39  o f 47 prefectures  as  well as  18  o f 20  des ignated cities . The co uncils  also  include 208  private firms .

This  deliberate o rganizatio n to  fo s ter the diffus io n o f renewable energy o ppo rtunities  co ntinues  to  be replicated thro ugho ut the
co untry at the subnatio nal level. There are a ho s t o f new co uncils , agencies , s tudy gro ups  and the like that fo cus  o n specific
renewables  o r extend acro ss  the vario us  types  o f renewables . Spatially, so me o f them s tretch acro ss  prefectures , uniting entire
regio ns , while o thers  wo rk within prefectures  o r within lo cal co mmunities . So me o f them extend amo ng lo cal co mmunities  while
o thers  gro up vario us  catego ries  o f res ident such as  citizens , farmers , small bus iness , and the like. The rapid pro liferatio n in the
number o f these renewable-energy asso ciatio ns  came in tandem with the po s t-Fukushima multiplicatio n o f lo cal o rganizatio ns  to
fo s ter res ilience as  well as  exchanges  o f perso nnel amo ng lo cal co mmunities .

This  is  the go o d news . Japan is  in the mids t o f a dis tributed po wer revo lutio n. The revo lutio n is  bo nding inno vative capital with
SMEs , farmers , ho useho lds , finance and o ther secto rs . It o ffers  a ro bus t and sus tainable gro wth o ptio n to  a co untry that is
o therwise greatly disadvantaged by ageing, a shrinking eco no my, wo eful pro spects  fo r mo s t wo men and yo unger wo rkers , a s carcity
o f dis ruptive agency in an eco no my do minated by co mparatively o ss ified interes ts , and o ther fundamental pro blems .

And No w fo r the Bad News

There is , at the same time, a great deal o f bad news . One item is  the likely fruits  o f the electio n o n December 16 , which seems
almo s t certain to  bring mo re po litical co nfus io n and allo w the mo no po ly utilities  and their allies  in go vernment and the bureaucracy
to  revive the pre-Fukushima energy plan. This  plan, which aimed at o ver 50% nuclear in the po wer mix by 2030, actually remains  the
de jure law.

It is  impo ss ible to  pro ject what will happen in the wake o f the electio n. As  o f this  writing, it even remains  unclear ho w many parties
will co ntes t it, as  the o fficial s tart o f the campaign is  no t until December 4. But it do es  no t appear that Japan will f ind itself with a
majo rity go vernment, particularly a go vernment willing to  take o n ves ted interes ts  in the po wer secto r as  the three leading parties
have all backtracked fro m earlier plans  fo r clo s ing the nuclear po wer secto r. Quite the co ntrary. Yet Japan desperately needs  go o d
go vernance to , amo ng o ther items  related to  dis tributed po wer, decide o n feed-in tariff digress io n rates  as  well as  deregulatio n o f
the po wer secto r. It seems  unlikely to  get it.

Other bad news  is  the patent fact o f accelerating climate change and its  vario us  effects .13 This  sho uld ramp up the demand fo r
dis tributed po wer because res ilience, o r adaptatio n, is  being added to  the need fo r mitigatio n. One salient example: When hurricane
Sandy hit New Yo rk las t mo nth, it wreaked havo c o n the centralized grid. Specialis ts  quickly no ted that co o ps  and o ther ins titutio ns

with dis tributed po wer maintained lighting and heating functio ns .14 This  fact, in the regio n that is  the co re o f co ntempo rary
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capitalism, has  made dis tributed po wer even mo re an item o f interes t than it was  prio r to  the sho ck.

It is  useful, in this  respect, to  keep in mind that America is  already very advantaged by a military co mmitted to  dis tributed po wer. The

US Navy aims  at 50% renewables  by 2020, and the Defence Department o verall at 25% by 2025.15 On No vember 28  o f 2012, the
military success fully fo ught o ff Senate advo cates  fo r ves ted energy interes ts , co ntinuing its  ro bus t pro grammes  fo r sus tainable

bio fuels , such as  algal-derived fuel.16  It also  uses  feed-in tariff-like po licy (lo ng-term co ntracts  but no t higher prices ) to  attract

private inves tment in wind, so lar and o ther renewable energy fo r its  bases .17 The military rejects  pressures  fro m co nventio nal energy

interes ts , including nuclear,18  because – in its  o wn warped way - it has  co me to  unders tand the co s ts  o f unsus tainability. Amo ng a
range o f green initiatives  and agencies , that defy the denialis t mentality s till prevalent amo ng much o f the US po litical class , the US

Navy has  fo r several years  had an activis t o ffice o f “Energy, Enviro nment and Climate Change.” 19  The Navy, and the o ther services  o f

the US military, is  also  explicitly co mmitted to  leading an energy revo lutio n.20

The po int is  no t to  to ut the US military. But its  emphas is  o n dis tributed po wer may pro vide a better indicato r o f where we are go ing,
in the po wer eco no my, than the assessments  o f the Internatio nal Energy Agency (IEA) and o ther internatio nal bo dies  o r

asso ciatio ns  that represent co nventio nal energy.21 These agencies  draw up detailed repo rts  that have to  balance co ntending
interes ts  in the co ntext o f multiple crises  and an indus trial revo lutio n. The results  are o ften merely a snapsho t o f the prevailing
co mmo n sense at a particular time rather than a so und, unbiased assessment o f actual energy o ptio ns .

Fo r example, the IEA, the wo rld’s  premier energy agency, relegated renewable energy to  a marginal ro le until early this  year. 22 This
shift in the IEA’s  po s itio n o n renewable energy fo llo wed years  o f absurdly minimalis t pro jectio ns  o f per annum gro wth in wind and

o ther renewable generatio n when o bservable reality sho wed levels  many multiples  higher.23 One reaso n fo r the shift was  that, fro m

2006, the Energy Watch Gro up,24 a co alitio n o f s cientis ts  and parliamentarians , began a sus tained critique o f the IEA and o ther
agencies ’ analyses . The bias  in the IEA, to wards  the o il, gas  and nuclear indus tries , was  so  o bvio us  that the critique was  akin to

sho o ting fish in a barrel.25 In the wake o f that episo de as  well as  the emergence o f the co mpeting Internatio nal Renewable Energy

Agency (IRENA) o n January 26  o f 2009 , the IEA began adding s taff with specializatio n in renewables .26

Even so , the IEA’s  numbers  remain suspect. Its  “Wo rld Energy Outlo o k 2012,” released o n No vember 12, 2012, co ntains  a number o f
suspect pro jectio ns  o n o il pro ductio n, the ro le o f techno lo gy in so lving escalating water-energy pro blems , expectatio ns  fo r carbo n

capture and s to rage, and the like.27

Here, I highlight the US military because o f its  spearhead ro le in dis tributed po wer and energy. In the pro tracted fight o ver

sus tainable bio fuels  with ves ted interes ts  in Washingto n, it perfo rmed a critical po litical ro le in driving trans fo rmatio n.28  But
perhaps  it is  also  impo rtant to  sugges t that when the military are mo re respo ns ive to  eco no mic and enviro nmental reality than the
po litical class  and glo bal energy analys ts , we wo uld appear to  be in deep tro uble indeed.

Res ilience as  Adaptatio n

In sho rt, I am sugges ting that there is  an accelerating interes t in dis tributed po wer and smart grids  because o f the increas ing
awareness  o f vulnerability and an expanding paradigm o f res ilience, and no t jus t in Japan, as  o ppo sed to  the assumed efficiency o f
large-scale, centralized po wer generatio n.

The speed at which this  awareness  is  gro wing is  diff icult to  capture empirically. But o ne indicato r is  the increas ing capacity to

measure the water-energy nexus , which is  illus trated in the figure belo w.29

The figure illus trates  that the water-energy nexus  is  a very co mplex
pheno meno n. But fo r o ur purpo ses  here the co llis io n between water
and energy has  beco me particularly manifes t in the reliance o n
thermal po wer, which includes  nuclear as  well as  gas  and co al, o n
water fo r a variety o f functio ns  and especially fo r co o ling. Due to
climate change and o ther facto rs , it is  beco ming increas ingly diff icult
to  use co nventio nal po wer in many areas . As  early as  2003, in the
Euro pean heat wave that killed tens  o f tho usands , French nuclear
reacto rs  that relied o n river-water fo r co o ling functio ns  had to  be
shut do wn even as  demand fo r electricity increased. They had to  be
shut do wn because the flo w o f water decreased and its  temperature
increased making it impo ss ible to  use it fo r co o ling witho ut
damaging the river as  an eco sys tem o nce the ho t water was  released
into  the rivers . This  pheno meno n is  beco ming increas ingly co mmo n,
and in summer 2012 at the Mills to ne reacto r in Co nnecticut, o n the
Atlantic Co as t, seawater was  to o  warm to  pro vide the level o f
co o ling required, so  the reacto r had to  be shut do wn fo r 12 days . By
co ntras t with nuclear and o ther centralized generatio n techno lo gy,
renewables  and o ther dis tributed-po wer techno lo gies  have minimal
demand fo r water. The figure belo w co mpares  the vario us  generatio n

types ’ reliance o n water in terms  o f US gallo ns  per megawatt o f po wer generated.30

In Augus t o f this  year, the Swedish Enviro nmental Ins titute (SEI) released its  co mbined LEAP (LEAP: Lo ng range Energy Alternatives
Planning Sys tem) and WEAP (Water Evaluatio n And Planning Sys tem) so ftware, in a new vers io n WEAP 3.3. As  is  evident fro m the
screensho t o f the so ftware in the figure belo w, it is  the ultimate in geekishness . But it is  also  a po werful to o l, used in o ver 190
co untries  by tho usands  o f o rganizatio ns , which will no w allo w lo cal, regio nal and natio nal managers  to  see the linkage between
energy and water. As  the SEI describes  it, WEAP 3.3 adds  “the ability to  link seamless ly with SEI's  energy and climate mitigatio n
planning so ftware, LEAP, fo r integrated analys is  o f water-energy trade-o ffs  (the "nexus"). Used to gether, the two  sys tems  can mo del

evo lving co nditio ns  in bo th water and energy sys tems  and sho w the cro ss -secto ral impacts  o f different po licy cho ices .”31 This
empirical demo ns tratio n o f an increas ingly co ns training facto r, fo r which there is  no  subs titute, is  almo s t certain to  further drive
markets  in the directio n o f dis tributed po wer.

Mo re bad news  is  seen in the co mpetitive handicaps  o f the Japanese dis tributed po wer, smart market, especially the tendency
to wards  Galapago s . This  pro blem has  been s tudied intens ively by Mizuho  Gro up, Fujitsu and o thers . They no te that there is  a
relative s carcity o f lo w-co s t pro ducts  and o f pro ducts  with a s tro ng po s itio n in glo bal markets . Mo reo ver, they sugges t it is  a

challenge to  fit Japanese firms ’ o therwise quite go o d techno lo gy with the needs  o f As ian and o ther cus to mers .32

No w insert the water-energy nexus . Japan do es  no t have a s ignificant water-sho rtage pro blem fo r co o ling its  nuclear and o ther
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large-scale generatio n capacity. But a lo t o f its  cus tumers  and co mpetito rs  do , and these pro blems  appear to  be wo rsening. The
co mpetito rs  are thus  getting po werfully incentivized to  inno vate.

That hardly means  that Japan is  o ut o f the running. The co untry enjo ys  a s ignificant co mmitment to  research and develo pment, as

sho wn in the chart belo w.33

But in the increas ingly critical area o f energy research, Japan seems  s ignificantly handicapped by the weight o f ves ted interes ts . As
we see fro m the figure belo w, fully 55% o f Japan's  2010  Energy RD&D budget is  lo cked up by the po werful co mmitment to
centralized and large-scale nuclear po wer. This  very high number co mpares  unfavo urably with a 33% nuclear share in France, 31% in
Germany, 19% in the US, and 17% in Braz il. Japan is  clearly devo ting far to o  much o f its  reso urces  to  an energy o ptio n that seems
unlikely to  be the wave o f the future. In the wake o f Fukushima the “nuclear renais sance” everywhere has  lo s t mo mentum– save at
the level o f rheto ric – in the face o f s tiff co mpetitio n fro m renewable and gas -fired po wer that is  dis tributed. Nearly half o f the
nuclear build that is  being undertaken in the wo rld is  go ing o n in China, and, in part fo r po litical reaso ns , Japan seems  very po o rly
placed to  enjo y a s ignificant ro le in that bus iness .

There are a ho s t o f nuclear safety and o ther is sues  in Japan, o f co urse. But o ne additio nal co ncern in this  regard is  that centralized
nuclear capacity may undermine incentives  to  develo p and deplo y dis tributed po wer. That certainly seems  to  be o ne reaso n that
Japan has  so  little renewable po wer ins talled (abo ut 3% o f po wer, co mpared to  Germany’s  26%), even tho ugh it was  o nce a
renewable leader and has  no  s ignificant endo wments  o f co nventio nal reso urces . Japan risks  lo s ing yet mo re gro und in glo bal
markets  to  co mpetito rs  who  are mo re respo ns ive to  price and o ther s ignals . In sho rt, there is  a patent risk o f beco ming even mo re
o f a galapago s  s tuck in a centralized, nuclear-centred po wer eco no my while dis tributed and renewable-centred po wer is  where
nature's  s ignals  appear to  be po inting.

This  paper has  taken a critical lo o k at the centralized versus  dis tributed po wer paradigms  and ho w they relate to  po s t-Fukushima
Japan’s  o ppo rtunities . As  we have seen, Japan has  a fair amo unt o f dis tributed po wer inves tment underway, accelerated by the feed-
in tariff. Less  clear is  weather the co untry will co ntinue pursuing this  o ptio n as  rapidly and avidly as  it’s  the gro wing number o f
co mpetito rs . Centralized, large-scale po wer generatio n wo uld appear to  have peaked as  a paradigm, due to  techno lo gical and
market develo pments  that increas ingly undermine its  20 th century eco no my o f s cale advantage. It is  also  challenged by the water-
energy nexus , the need fo r res ilience, and the o ther advantages  o f dis tributed po wer. Japan’s  mo no po lized utilities  and its  big

po wer-unit makers , like Hitachi and To shiba, appear desperate to  igno re this  trend.34 One wo nders  if, in the Japanese case,
so mething is  go ing o n that is  co mparable to  GM's  in-ho use fight between SUV and hybrid/electric engineers  during the 1990s , when

the fo rmer wo n o ut and nearly wrecked the co mpany.35
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