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 Good morning,  ladies and gentlemen.  Thank you,  Mr.  chairman,  for  your 
welcome. And thank you al l  for  coming here so early in  the morning for  an 
intense per iod of l istening to lectures by three of us.  
 Welcome, my fel low speakers.  And later  in the morning I  apologize to  
you that  I  have to leave to catch a plane for China.  And after  my presentat ion 
I 'm afraid I  wil l  have to leave.  But I 'm sure they wil l  have many fascinating 
things to say to you.  
 This is  actually the second t ime in  f ive days that  Mr.  Sakamoto has been 
my host .  As he said,  there has been a  series of important  meetings in Osaka in  
the past  few days.  And on Saturday morning he was the host  at  a  symposium 
preceding the start  of  the International  Energy Forum, that  is ,  the dialogue 
between oil  producing and consuming states.  
 I ' l l  say more about  that  i f  there is  t ime at  the end of my presentat ion.  
And I 'm sure we might hear more about i t  from our subsequent speakers later  in 
the morning.  
 I t  was a very successful  occasion,  both the symposium and the 
International  Energy Forum meeting.  That  Forum has reached a  new maturi ty.  
The dialogue between oil  producing and consuming states is  now on a much 
more sol id basis  than i t  was even eight  years ago,  when I  came to  my posit ion in 
the Internat ional  Energy Agency.  
 And this t ime there were some concrete results  from that  meeting,  
part icularly in  relat ion to improved data about what  is  going on in  the oil  market ,  
some really concrete  achievements,  a  commitment  globally to  improve the 
quali ty and the t imeliness of  the data  which is  collected and made avai lable  to  
operators in the market  about what  is  happening there.  
 We should not  deceive ourselves.  Of course there are  st i l l  important  
differences of  opinion between producers and consumers.  Dialogue doesn 't  mean 
that  al l  the difficult ies melt  away.  But  the fact  that  there can be such a  frank 
exchange is ,  I  think,  extremely important  to  the securi ty of oi l  supply,  securi ty 
of  supply for those of  us who are importers ,  and indeed securi ty of  demand for 
those who are exporters.  
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 But today I  have a different  purpose. I t 's  not  that  immediate quest ion of  
what  is  going on today between producers and consumers,  what  is  going on 
today in the market .  I t 's  a  much longer-term question,  about how the energy 
scene might develop over the next  30 years.  
 I  think many of you wil l  know that  the International  Energy Agency 
produces a forward look,  a scenario for  the future,  updating i t  every two years,  
looking at  global  demand and supply and other quest ions.  
 And this  year we were due to produce the latest  version of that .  On an  
extended t ime scale,  our last  version ( in  the year 2000) looked forward 20 years.  
This t ime we have t ried to look forward 30 years,  to al low for some of those 
new technologies which are l ikely to  emerge in a  more signif icant  way after  or 
around the year 2020.  
 That  new addit ion was due to come out  in  November,  actually.  But the 
Japanese government part icularly requested us to,  i f  possible,  bring i t  forward 
and to make i t  available for the Osaka meeting.  
 And we were able  to  do that .  So this  large volume, a  500- page analysis  
of  the future,  was publ ished in Osaka last  Saturday.  
 My purpose,  therefore,  is  to  introduce to you some of the more 
important  features of our analysis.  To t ry to help you,  I  have placed outside 
some copies of the press communique that  we released in  Osaka,  which has some 
summary information about out  f indings.  
 We have also produced a much sl immer book,  which is  just  the  
highlights  of  that  analysis .  And some copies of  that  are  available to the Inst i tute,  
and could be distr ibuted.  
 And of course,  we would be delighted,  for  those of you who would l ike 
to actually buy our ful l  volume. I  gave Mr.  Sakamoto the f irs t  copy to  be given 
to any recipient  in  Japan last  Friday.  
 So I  need to expound some our f indings to  you.  That ,  I 'm afraid,  is  
going to demand some concentrat ion.  I  apologize for that .  What I  wil l  not  do,  
though,  is  go in detai l  into the underlying assumptions,  the analyt ical  process.  
That ,  of course,  is  described in the ful l  book.  But there simply is  not  t ime to go 
into that  in  a short  presentat ion this morning.  
 So I ' l l  concentrate  on the results ,  on the lessons,  the issues which 
demand at tention and act ion,  indeed,  from governments and from others who 
operate in  the energy market .  
 So le t 's  s tart .  Here is  the increase which we expect  to take place in total  
primary energy demand over the next  30 years,  comparing the 30 years of  
1970-2000 with the period 2000-2030(Increase in  World Primary Energy 
Demand by Fuel) .  And i t  shows the increase in demand for each of the main 
fuels(World Primary Energy Demand).  
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 This is  our so-cal led reference scenario,  our central  case on central  
assumptions,  which are spel led out  in  the analysis.  And the resul ts  show that  
overal l  we expect  world energy demand to grow at  a  rate of  1.7% each year over 
this 30-year period.  And the sl ide shows how that  increase is  expected to  be  
distr ibuted among the fuels.  
 The key message here is  that  in 30 years '  t ime we shall  be using 
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two-thirds as much fuel  again as  we are today.  This rate  of  growth is  sl ightly 
lower than the rate of growth of the last  30 years.  That  is  part icularly because of  
technological  advances that  enable us to get  more energy service out  of less 
input ,  and also part ly because of the maturing of the economies in some parts  of  
the world,  which makes them less energy intensive.  
 Here is  another way of looking at  this .  I t  shows the expected share of  
each fuel  in total  demand over this period.  Fossi l  fuels ,  you wil l  see,  remain 
overwhelmingly dominant .  They are expected to  meet  over 90% of the increase  
in demand for  energy in this  30-year period.  
 Oil  remains the single most  important  energy source at  the end of the  
period,  with almost  three-quarters  of  the increase in oi l  demand going to  the 
transportat ion sector.  
 Overall ,  th is  means that  the demand for oil  wil l  r ise  from 75 mil l ion  
barrels  a  day at  the start  of the period to  something l ike 120 mill ion barrels  a  
day in 30 years '  t ime.  
 The demand for  natural  gas grows more strongly than does the demand 
for any other fossi l  fuel .  Gas use,  therefore,  doubles between now and 2030.  
And nearly two-thirds  of that  increase in demand wil l  be dedicated to power 
generat ion.  
 As for  coal ,  consumption is  also growing in absolute  terms,  but  more 
slowly than gas.  I t 's  s ignif icant  that  China and India account for  two-thirds of  
the increase in demand for coal .  And the increase,  in this  case again,  is  
concentrated in power generat ion,  where coal  remains the dominant fuel  for  
power generation,  even at  the end of the period.  
 As for nuclear power,  this is  more  difficult .  The whole basis  of this  
reference case is  the extension into the future of a scenario which assumes 
current  policies wil l  continue.  Of course,  that 's  a  false  assumption.  But i t 's  a lso 
false to  make a different  assumption about what  governments might  do in the 
future.  
 So this  is  part icularly relevant  to nuclear  power.  We have to take the 
present  posit ions of governments toward nuclear power.  And, as you know, many,  
l ike Germany for example,  have a policy of phasing out  nuclear  power.  And this  
is  reflected in  the pale-green l ine here,  which shows nuclear-power output 
peaking in  2010 and then slowly declining after  that ,  as  a  result  of some 
nuclear-power s tat ions coming to the end of their  l ives,  and a rather  slow 
addit ion to  the stock of  nuclear-power stat ions in  those few countries ,  including 
Japan of course and Korea,  where there is  a  policy of expanding or maintaining 
the nuclear component of  supply.  
 Renewable energy,  in terms of  i ts  ra te of  growth,  grows faster than any 
other type of energy.  But i t  s tarts  from such a low base that  i t  i s  s t i l l  not  a very 
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signif icant  part  of  supply,  even at  the end of this  period.  
 I t 's  very important  to face up to this  reali ty.  Renewable energy 
commands support  in every country of the International  Energy Agency.  Every 
government  is  intervening in one way or another to  increase the proport ion of 
energy coming from renewable sources,  but  even so we can 't  expect  anything 
dramatical ly more than this.  
 There are al ternative scenarios that  show a somewhat  greater  rate of  
growth,  but  we are st i l l  going to  be a fossi l -fuel-energy economy. Therefore,  in 
thinking about the issues in energy,  we have to deal  wi th the fossi l-fuel  
component,  as  well  as  giving support  to  renewable energy.  
 There is  going to  be a  major geographical  shif t  in  the center  of  energy 
demand.  Indeed,  i t  is  already happening.  You see over t ime here how the 
proport ion of total  energy taken by the countries of  the OECD is  diminishing 
(Regional  Shares in  World Primary Energy Demand).  And the proport ion taken 
by the transi t ion economies,  or  the developing economies,  is  growing.  In fact ,  
over 60% of the growth in demand comes from the developing world.  
 The share of those countries in total  demand will  r ise from 30% in the 
year 2000 to some 43% by the end of the period.  
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 I  thought that  i t  would be appropriate here,  in this  part  of  the world,  to 
give prominence part icularly to China (Slide:  China:  Share of World Incremental  
Energy Demand,  2000-2023),  which is  of  course a very,  very major component  
of  world demand and very,  very important  in terms of i ts  share of  demand 
growth.  
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 China is  already the second largest  consumer of energy in the world.  
And the sl ide shows China 's  share of  the increase in  demand for  energy over  this  
period for each of  the three main fossi l  fuels  and overall .  For example,  nearly 
half  of  the global  increase in demand for coal  wil l  be absorbed in  China.  

China: Share of World Incremental China: Share of World Incremental 
Energy Demand, 2000Energy Demand, 2000--20302030

China accounts for a fifth of the increase in world energy 
use & half of the increase in coal use over the next 3 decades
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 So where is  al l  this addit ional  supply going to come from? This is  what  
I  depict  here (Slide:  Increase in World Primary Energy Production).  I t  shows the 
geographical  source of the addit ional  supplies among three regional  categories ,  
as I  used before:  the OECD, the t ransi t ion economies,  and the developing world.  
 This signif icance is  that  almost  al l  the increase in supply over this  
30-year period is  going to come from the developing world,  and not  from within 
the OECD. That  f igure for the past  30 years was something l ike 60%. So there is  
a significant  geographical  shift  in the source of energy,  as wel l  as in  the demand 
for energy.  
 Most  of the increase in  supply of oi l  and gas wil l  come from the Middle 
East  or from the countries  of  the former Soviet  Union (Slide:  World Oil  
Production).  OPEC Middle East  countries wil l  account for  most  of  the increase 
in oi l  supply after  the year 2010.  
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 So that  has given you a very brief  picture of  the resul ts  by fuel  over this 
period.  In  the book we look at  the global  picture.  We then look at  the 
applicat ion of these f igures by fuel .  And then we develop the analysis  in several  
important  regions of  the world.  
 I  want to draw some key policy implications from what I  have said.  First ,  
there is  going to be an enormous increase in the international  t rade in energy.  
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Trade,  especial ly in fossi l  fuels,  is  going to grow dramatically,  as  shown 
here(Slide:  Share of  t rade in world fossi l  fuel  production) 
 Trade between regions,  by which I  mean among the regions of  the OECD 
and between the OECD and other major regions of  the world,  is  going to  more  
than double in 30 years.  
 All  import ing regions,  including all  three regions of  the OECD, are  
going to  import  more oi l .  And al l  the main gas markets,  part icularly those of 
North America,  of Europe,  and of the Pacific Rim, are  going to become much 
more import-  dependent for  gas (Slide:  Oil  Import  Dependence).  
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 Here is  another way of  i l lustrat ing that  growth in import  dependence in  
the case of  oi l .  I t 's  bound to  increase our concern for  securi ty-of-supply issues.  
I ' l l  say a  bi t  more about that  at  the end.  
 That  issue,  though,  is  already back at  the top of the agenda.  I t 's  a  
sensi t ive matter  for the oil  producers that  we in the consuming countries place 
such emphasis  on our concern about securi ty.  They feel  that  we do not  hear their  
assurances.  
 But the reali ty is  that  there are  certain  si tuations for which the 
producers with the best  wil l  in  the world might not  be able to compensate .  
 There was,  indeed,  a  note of  i rr i tat ion,  I  thought,  in the Saudi oi l  
minister 's  presentat ion to  the symposium last  Saturday morning on this very 
point .  
 But ,  as  I  say,  not  every geopoli t ical  s i tuation can be compensated for by 
even well-disposed oi l  suppliers.  So i t  is  perfect ly reasonable that  countries  
such as Japan,  indeed al l  members of the IEA, who are heavi ly dependent for the 
most  part  on oi l  imports ,  should have policies directed toward increasing their  
securi ty of oi l  supply.  
 We are bound to  maintain our preparedness.  We are bound to maintain 
our policy of holding oil  s tocks.  I  think there were significant  advances this  
weekend in  terms of the commitment in  this  part  of  the world between the 
ASEAN plus three about the policy of  building oil  s tocks against  a  potent ial  
emergency.  
 There is  going to be new emphasis  on safeguarding the sea transi t  routes.  
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And there needs to be a  lot  of i t  as well  on safeguarding gas pipeline routes.  
 There wil l  be,  I  suppose,  new at tention paid again to diversi ty:  Is  i t  
possible  to  broaden the spectrum of  our  energy supply,  so as to become less  
rel iant  on one part icular form? 
 And there wil l  be new emphasis  on efficiency,  eff iciency to  curb demand,  
not  just  for  economic efficiency,  but  a lso for securi ty.  
 We have in  the book what we call  an al ternative scenario for the OECD 
countries.  That 's  actually driven by new policies to  curb carbon dioxide 
emissions.  
 But i t  is  very interest ing.  No matter what the motivation,  i t  does show 
what can be done if  governments are suffic iently committed to a part icular  end.  
 In  that  case,  to  take an example,  because of  the new policies that  are  
assumed (those are al l  policies that  are under considerat ion in OECD countries  
at  the moment but  not  yet  adopted),  i f  that  ful l  range of policies were adopted,  
for  example,  gas imports  into the European Union by volume would be cut  by a 
volume equivalent  to the total  imports  now into Europe from both Norway and 
Russia.  
 To focus on this  region again,  here is  China 's  prospective oi l  balance 
(Sl ide:  China:  Oil  Balance) .  Oil  consumption,  on our  analysis,  wil l  r ise to  some 
12 mill ion barrels  a  day by 2030.  From being a  small  net  exporter,  China has 
already become a net  importer  of some 2 mil l ion barrels  a  day.  And by 2030 we 
think that  f igure could be nearly 10 mil l ion barrels a day of net  imports  into 
China.  That  is  to  say,  China would then be an oi l  importer  on the same scale  as 
the United States is  today.  
 China 's  re l iance on imports ,  i f  those f igures are r ight ,  would rise  from 
some 34% today to 82% at  the end of this  period.  
 Clearly,  China is  going to be a major strategic buyer on the oi l  market  
in an increasing way over this  period.  
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China: Oil BalanceChina: Oil Balance
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 Here 's  a similar  picture  for China 's  gas import  dependency.  We expect  
China 's  gas consumption to  r ise  nearly f ivefold over 30 years.  Import  
dependence,  in this  case,  is  not  so marked (Sl ide:  China:  Natural  Gas Supply).  
But i t  s t i l l  makes China a  major gas buyer from abroad.  
 We are assuming here that  the West-East  Pipeline is  buil t  and the other  
major Chinese domestic projects do go ahead.  But st i l l  China becomes a growing 
importer  of  gas,  in  the early years part icularly from Austral ia ,  f rom Southeast  
Asia ,  from the Middle East-- later  probably from Russia,  and perhaps from some 
of the Central  Asian countries now in transi t ion.  
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China: Natural Gas SupplyChina: Natural Gas Supply

Gas demand, increasingly met by imports, jumps 
from 32 bcm in 2000 to 162 bcm in 2030
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 Just  to shift  the geographical  focus a  l i t t le ,  while  remaining in  this  
region,  here 's  a  picture of  the Indonesian net  oi l  export-and-import  posi t ion as  
we expect  i t  to  develop (Slide:  Indonesia:  Oil  Balance).  
 Recent explorat ion has fai led to  f ind new reserves sufficient  to keep 
pace with the deplet ion of exist ing f ields.  In the short- to-medium term there is  a  
prospect  of  new production sufficient  to offset  the decline of mature f ields,  but  
not  more than that .  
 So over this  period,  we expect  Indonesia to  switch from being a net  oi l  
exporter  to  being a net  oi l  importer.  And I  could show a similar  picture for  
Malaysia.  
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Indonesia: Oil BalanceIndonesia: Oil Balance

By 2010, Indonesia’s oil production begins to decline 
& the country becomes a net oil importer 
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 Just  f inal ly on this  point  about the growth in  world trade,  here 's  a  
picture of what  we expect  by way of  t rade in oi l  at  the end of  the period (Slide:  
Net Oil  Trade).  
 You see that  the Middle East  OPEC countr ies  are overwhelmingly 
dominant  as exporters .  That 's  the green barrel  there.  There are large-scale  
imports  required globally,  part icularly in the United States,  in Europe,  in China,  
in Japan,  elsewhere in Asia,  and indeed beyond.  
 And similarly for  gas (Slide:  Net Gas Trade Flows,  2030).  Here are the  
trade f lows that  we expect  in the year 2030 in the gas business,  most  of i t  
coming out  of the Middle East ,  Africa,  Lat in America,  Southeast  Asia,  and 
Australia.  
 Europe,  in  this case,  is  the dominant  customer.  But  substantial  import  
demands exist  in  other countries,  too.  
 I  have emphasized t rade development,  because I  think i t  is  very 
significant ,  but  I  want  to move now to a  different  issue.  And this  is  the question 
of  the funding of the infrastructure needed in  order to meet  this  demand for  
energy,  to supply this  potential  increase in demand for  energy.  
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The Middle East overtakes the transition economies as the 
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 This is  work that  we are going to  take further in the course of the next  
year.  And in a year 's  t ime we wil l  publ ish a  much more detai led analysis  of  
investment in this  area.  
 But here is  an i l lustrat ion,  in  this case,  related to the power-generation 
sector alone (Slide:  World Instal led Power Generat ion Capacity) .  Of course ,  
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there is  nothing unexpected about  this  s l ide.  Power-generat ion demand goes up.  
Supply from exist ing power stat ions decl ines over t ime,  as they come to the end 
of their  useful  l ives.  
 What we have to do,  though,  of course,  is  to provide for  the capacity 
decline.  That  has to  be  made good.  And we have got  to provide for  the 
expansion in demand.  
 And this  shows,  for  power generation alone,  that  in  our est imate the 
capi tal  requirement  wil l  be some $4.2 t ri l l ion (Sl ide:  World Power Generation 
Investment,  2000-2030).  
 The developing countr ies share of  that  is  about  half :  $2.1 t r i l l ion,  over 
twice the investment those countr ies  have made in power generat ion in the last  
30 years.  

World Installed PowerWorld Installed Power--
Generation CapacityGeneration Capacity

Nearly 5,000 GW of capacity is built in 2000-2030, 
almost half in developing countries
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to $ 4.2 trillion, more than half in developing countries

 
 The realizat ion of  such capital  f lows f irs t  is  obviously going to  depend 
upon capital  f lowing from the industr ial ized world to the developing countries.  
And second,  i t  is  going to depend on market  barriers ,  regulatory barriers ,  being 
lowered to  a suff icient  extent  to at t ract  that  capital .  
 The r ight  investment cl imate has to be created i f  this demand is going to 
be met,  i f  this is  going to  appeal  to  investors in  preference to  their  choice to 
place their  capi tal  in other markets.  
 I ' l l  move on again,  this  t ime to  the quest ion of  carbon dioxide emissions  
(Slide:  Energy Related CO2 Emissions),  both carbon dioxide emissions and in  
many cases local  environmental  effects  associated with this great  increase in  
energy demand and supply.  
 Carbon dioxide emissions are set  to grow even faster  than energy use is  
going to grow over this period,  part icularly because of our assumption about a 
declining nuclear  component.  
 Global  carbon dioxide emissions by the year 2030 wil l  be 38 bil l ion tons,  
compared with 22 bi l l ion tons today.  That  is  a  70% increase.  
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 That  count  of  the act ions and commitments made by our governments so  
far.  But,  of  course,  a  large part  of this  increase is  coming in the developing 
countries.  Indeed,  two-thirds of  i t  ar ises in  the developing world.  
 China alone wil l  account for  one-quarter  of  the increase in  carbon 
dioxide emissions.  But I  should say that  total  Chinese emissions in 2030 will  
s t i l l  be below those of  the United States.  
 In  the reference scenario,  the basic scenario for the OECD countries,  
which is  shown in blue here,  you see our expectat ion of a r ising level  of carbon 
dioxide emissions from the OECD countries,  too.  
 The only way in which the OECD countries could meet  their  Kyoto 
commitments would be by relying very heavi ly on the purchase of carbon 
emission credits  from those countries that  have them, part icularly from the 
countries of  the former Soviet  Union.  And even then,  i t 's  going to be a great  
st ruggle to meet those commitments.  
 What the al ternat ive scenario looks at  (Slide:  OECD CO2 Emissions),  as  
I  told you,  is  what  might be achieved i f  al l  the policies now in contemplat ion in  
our member states were adopted,  with the objective of reducing carbon dioxide 
emissions.  
 And what this  picture shows in  the red l ine is  that  there could be cuts  in  
emissions over this  period.  But  our countries would st i l l  be dependent on the 
purchase of  carbon emission credits  in order to meet  their  Kyoto commitments.  
 However,  there would be enough credits  for  them to do that ,  assuming 
that  the United States is  not  in the market ,  is  not  a  t rader in the emissions credit  
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 I 'm turning now to my final  issue.  And this is  energy poverty.  What  this  
map shows is the number of people global ly who are suffer ing from energy 
poverty today (Slide:  1 .6 Map of  Global  Energy poverty) .  
 What I  mean by energy poverty that  energy poverty takes two forms:  
absence of access to  electric i ty ( those are the f igures in  yellow here)  and 
rel iance on tradi t ional  biomass for cooking and heating (which are the 
gray-green figures here) .  
 These are dist inct  but  complementary issues.  The transi t ion is  not  from 
tradit ional  biomass st raight  to an electrical  economy. There is  a  t ransi t ional  
phase,  during which when electr ici ty becomes available  i t  is  used for very 
l imited purpose,  for  one l ight ,  perhaps,  for  one communication system, perhaps 
for  a  pump. But there is  continued rel iance on other forms,  l ike kerosene and the 
tradit ional  biomass.  
 But electrici ty i tself ,  of  course,  is  essent ial  to  economic takeoff.  I t  
creates the motive power,  the drive,  for  local  enterprise,  which creates income 
and creates employment.  
 In  relat ion to electrici ty,  the picture is  gr im. But  much is  being done.  
What this  s l ide shows is  that  we expect  a  continuance of  an average rate  over  
this period of  some 75 mil l ion new people global ly connected to  the electrici ty 
system, ei ther  local ly by dist ributed generation or connected to the main-grid  
network (Sl ide:  Average Number of Electr ici ty Connections per  Year) .  
 Today there are 1 .6 bil l ion people in the world with no electric i ty.  This  
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is  a  detai led analysis  we have done to  underpin these f igures country by country.  
 Even if  we have 75 mill ion new connections every year,  this is  s t i l l  
going to remain a major problem in 30 years '  t ime.  
 The numbers without electric i ty decl ine in China,  in the rest  of East  
Asia ,  in North Africa,  in Latin America,  and in the Middle East .  But i t  is  s t i l l  a  
major issue,  because world populat ion is  growing at  the same t ime (Slide:  
Populat ion Increase in  Developing Countries) .  
 Indeed,  world populat ion is  growing at  nearly the same rate as the 
number of  new connections.  So that  f igure of  1 .6  bi l l ion people without 
electric i ty is  s t i l l  1 .4  bi l l ion at  the end of this period.  That  f igure,  therefore,  
hardly changes over 30 years  
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 Here is  that  picture over t ime (Slide:  Number of  People without 
Electrici ty):  1 .4 bi l l ion in  2030,  most  of  them in sub-Saharan Africa but  an 
equal  number in  South Asia,  meaning India.  
 Very interest ing here is  what has been achieved in China ( the orange 
l ine,  which dips so sharply),  a  great  expansion of the electr ici ty network in  
China in  the last  10 years.  
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 But  add to  this the s i tuation on biomass.  For  biomass,  we have now 2.4  
bil l ion people in  the world who are predominantly rel iant  on biomass,  
t radit ional  forms of  biomass (wood,  dung,  charcoal)  for  their  cooking and 
heat ing at  home. 
 I  think that  f igure,  I 'm afraid,  is  going to  increase,  and not  diminish.  We 
believe that  at  the end of this period the number wil l  be 2.6 bi l l ion st i l l  wholly 
rel iant  on t radit ional  biomass forms for cooking and heating.  
 These are projections based on today's  policies.  I  think there is  hope 
that  the new commitments expressed after  the World Summit  on Sustainable  
Development might  lead to new policies that  could change that .  But  le t 's  s tart  
from the facts .  And this  is  our calculat ion of  what the future wil l  hold without 
those new policies.  
 I  think the energy community,  most  of us,  are obviously concerned with 
our local  preoccupations,  est imating local  demand,  meeting local  demand,  in 
economic and eff icient  ways.  
 But the energy community has got  to make a contribution to the solution  
of this  global  problem. 
 And the best  solution,  the f i rst  thing that  we can do,  is  to  define the 
issue properly.  I  found in Johannesburg that  there was very,  very loose ta lk  
amongst  the development community,  the aid workers,  about  "What is  the  
problem," fai l ing to make this  dist inct ion between electric i ty on the one hand 
and biomass on the other.  
 And we, the energy community,  can understand these things.  And we 
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have to contribute to the understanding of those who are,  with al l  ser iousness,  
t rying to do something about poverty issues in  their  broadest  defini t ion.  
 I 'm going to conclude there.  I  brought to your at tention four key issues:  
(1)  The enormous growth in international  energy t rade and therefore implied 
addit ional  supply vulnerabil i ty of  the world in  that  s i tuat ion.  But  of course,  you 
can look at  that  in a different  way. You could say that  t rade binds the world,  that  
there is  mutual  dependence in  t rade.  
(2)  I 've pointed to the enormity of  the investment challenge,  how to mobil ize the 
finance to meet part icularly the infrastructure demands of the developing world.  
(3)  I 've talked about the environmental  challenge,  in part icular  in relat ion to 
carbon dioxide.  
(4)  And finally,  I 've talked about  energy and poverty.  
 If  I  look at  the preoccupations I  have seen in governments '  a t tention to  
energy policy,  of  course in  the 1970s supply securi ty was absolutely dominant ,  
af ter  the oi l  disruption.  
 In  the 1990s the environmental  quest ion became a very,  very strong 
influence on energy policy making.  And, as we moved through the decade,  
economic effic iency in  terms of improving the competi t iveness of  our internal  
markets as  a motivat ion for higher efficiency also become a very major  
preoccupation.  
 I  think securi ty has come back onto at  least  a  level  basis  both the  
environment and economic eff iciency in the last  couple of  years ,  part ly  as  a  
result  of the oil -price experience from very low to very high over the period of  
1998-2000,  part ly as a  natural  concomitant  of  our increased consciousness of  
broader securi ty r isks  in the world at  present .  
 I  think what  the world must  decide now is  whether the bat t le  for  poverty,  
or  with poverty,  including energy poverty,  has equal  precedence with those other  
concerns--indeed,  whether we can be secure globally,  in  the widest  sense,  while 
such inequali t ies continue to exist  globally.  
  Thank you very much.  I ' l l  be pleased to t ry and answer any questions 
that  arise  from that  or f rom other  issues.  
Q:  My name is Fukushima. Today your presentat ion was very fruitful ,  the 
outlook for  the next  30 years.  I t 's  very interest ing.  I 'm looking forward to  
reading that  paper from the IEA. 
 Talking about  the relat ions with the developing countries ,  technological  
development is  going to be extremely important  in  the next  30 years.  
 This  may be a model-based analysis.  What  is  the presumption? Can you 
tel l  me about the scenario and the precondit ions for  that  outlook? 
A:  Yes.  Of course,  technological  forecast ing is  a  very hazardous business.  But 
we have to  do some of i t  for  this  sort  of  analysis .  And if  I  can just  draw 
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attention to two features of the analysis  in this sense,  we have fuel  cells  
entering the supply picture during this  period,  predominantly after  2020,  and 
predominantly in stat ic appl ications,  not  in mobile applications.  That 's  the best  
judgment we could make of the probabil i t ies  at  the moment.  
 Another signif icant  technological  development is  the increase in  the use  
of  nonconventional  forms of oi l .  I t  becomes not  by any means a dominant or  
even major part  of  supply over the period.  
 But there is  an increasing element of supply from nonconventional  oi ls ,  
some of which are already being produced commercial ly.  And we expect  that  to  
increase over the period.  And that  is  very significant ,  because i f  that  supply can 
be made available  economically in  competi t ion with convent ional  oi l ,  the 
geographical  sources are very different . And indeed,  the volumes are huge.  They 
exceed the volumes of  conventional  oi l  in the Middle East .  
 In terms of  the developing world,  I  think what is  more important  than 
these new technologies is  actual ly the deployment of the technologies that  we 
have.  
 And as a  very,  very basic example,  we real ly ought  to  be making simple 
but  eff icient  s toves available to  people in the developing world so that  they can 
use the fuel  that  they are consuming more efficiently and more safely in  terms 
of  the health effects .  
 At the moment,  women part icularly,  in the developing world spend many 
hours a day gathering fuel .  And then i t  is  burned often very inefficiently,  
sometimes in a closed,  confined si tuat ion.  I t  gives off  noxious emission that  are 
damaging to the health of the same women, and their  children part icularly.  And 
really,  we must  tackle  that .  
 Thank you.  
Q:  I  have one question.  During your presentat ion,  you talked about the next  30 
years and said the role of  the developing world in energy consumption would 
become bigger,  part icularly the developing countries of Asia,  that  they would 
have a greater  share in  energy consumption.  
 The IEA membership is  composed of developed countries.  And as we 
look forward to the future energy consumption,  the role of the developing 
countr ies  wil l  be bigger.  And then the functionali ty of  the IEA needed to be  
reviewed in view of that  change.  As the Secretary-General  of the IEA, do you 
have any comments on the future direct ion and role to  be played by the IEA? 
A:  Thank you very much for that  quest ion.  I  would dist inguish between 
membership and influence.  I t  is  t rue that  the membership of  the International  
Energy Agency is  confined to the countries of the industr ial ized world,  26 
countries  at  the moment.  
 I t  is  s imply a fact  of the const i tut ion of the IEA as i t  is  at  the moment 
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that  a country must  f i rst  be a  member of  the OECD before i t  can become a 
member of the IEA. And to become a member of the IEA, i t  has to  meet  certain  
addit ional  obligations,  l ike oi l  stock holding,  which is  expensive and quite a  
barrier  to developing countries in any case.  
 That  doesn ' t  mean that  we do not  have very close relat ionships with a 
number of  countries,  part icularly the big oil  producers or  consumers.  We have 
formal arrangements with China,  with India,  and with Russia .  I 'm going to  China 
this morning after  I  leave here.  
 We have extensive contacts ,  of  course,  with the oi l -  producing countr ies.  
And I  would just  ci te  our work on energy and poverty as an example of our 
serious identif icat ion and concern with the problems of the developing world.  
 So I  don 't  think that  one has to think of the IEA's necessari ly changing 
i ts  membership,  provided i ts  scope embraces these issues on a global  basis.  
Q:  Yegen Wasuchikof,  Trade Representat ive of the Russian Federation.  Mr.  
Priddle,  when speaking about the possible  decline in atomic energy consumption 
in the world to  2030,  you mentioned that  i t 's  not  a  quest ion with Japan and 
Korea.  Can you make some projections about the atomic energy consumption in 
these countries?  
 Thank you.  
A:  I  can.  And I do.  But  I  can 't  remember the f igures offhand,  I 'm afraid.  The 
figures are  in  the analysis .  We give the indicat ions of  how nuclear  supply is  
l ikely to  expand in both Korea and Japan.  That 's  a  significant  par t  of growing 
nuclear output  over this  period.  
 I  just  can ' t  remember the figures offhand,  I 'm afraid.  But certainly,  
despite,  for  example,  current  diff icult ies in Japan about safety regulat ion,  the 
government 's  policy remains quite  clear  that  the nuclear  component  of supply 
must  be maintained,  and that  they are determined to take the steps necessary to 
make sure that  is  done safely in order to  enable that  pol icy to  be realized.  
 I 'm sorry I  can 't  give you a precise f igure.  
Q:  My name is  Aaron Wong, from Japan Dril l ing Company.  What is  your  
outlook on world explorat ion act ivi t ies ,  and where do you think the largest  
increase or the greatest  concentrat ion of  explorat ion activi t ies wil l  be in  the 
world?  
A:  You quest ion relates to oi l ,  does i t?  
Q:  Yes.  Oil  and gas.  
A:  As you know, two-thirds of  the world 's  resources of  conventional  oi l  l ie  in 
the Middle East .  So our expectat ion is  that  that  is  where the predominant  source 
of  addit ional  supply wil l  l ie  over this period.  
 Nonetheless,  there are  some very important  addit ional  areas,  notably in 
the Caspian Sea region.  Again,  I  can 't  remember exactly  the quant i ty we assume 
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out  of  that  area,  but  i t ' s  a  significant  addit ion to supply,  something on the order  
of  output  from the North Sea by about 2010.  
 Nonconventional  oi l ,  as  I  say,  is a  source of significant  addit ional  
supply,  not  a  huge proport ion but  a  s ignif icant  volume. Already there is  
commercial  supply,  quite  a  s ignif icant  volume by the end of 30 years.  
 As for gas,  this  is  dominated by Russia and a few countries in the 
Middle East .  And we cer tainly expect  to  see great  expansion of  the supply of gas  
out  of  Russia and out  of  some Middle East  countries into the markets  that  are  
demanding that  import .  
Q:  In Osaka there was a meet ing of OPEC and also a forum of the IEA. After  
this we are going to  have a lecture by Mr.  Mabro on the oi l  s i tuation.  Oil  
supplies are now being threatened.  In an era  of uncertainty,  is  the IEA prepared 
for  this  kind of threat?  Can you tel l  us  about the preparat ion the IEA is  
undertaking? 
A:  Yes.  Thank you.  Of course,  the original  function of the Internat ional  Energy 
Agency was to  contribute to oi l-supply securi ty.  We were founded after  the 
experience of 1973-74,  when the countr ies  of the OECD did not  cooperate 
effect ively in responding to that  oi l-supply crisis .  
 Therefore,  the decision was made to create a  dedicated inst i tute that  had 
that  as  i ts  f i rs t  purpose.  And that  remains our fi rs t  purpose.  
 And we found over the years that  that  meant ,  of course,  that  we had to  
understand global  oi l  supply.  To understand that  we had to understand global  
energy supply.  And we had to  have good information.  
 So over t ime we have buil t  what  I  think is  one of  the best  sets  of  energy 
stat ist ics in  the world.  And we publish that  f reely so that  everybody can share in  
the results  of  i t .  
 And of course we have developed our relat ionships with the producing 
countries.  And the meeting in Osaka last  week real ly was an example of that .  As 
I  said in Osaka,  when I  became the Executive Director  of the IEA the suspicion 
and tension between the producers and the consumers was such that  I  thought a  
natural  thing for me to  do would be to go and meet Dr.  Lukman, who was then 
the Secretary-General  of  OPEC. 
 But there was such reservation on both sides that ,  al though he agreed 
(and I  compliment him for  that)  that  we should meet  (and I  went to Vienna for  
that  purpose),  we met in a hotel ,  not  in his  off ice,  and we have no publici ty to 
that  meet ing,  because there was such sensi t ivi ty about the idea that  producers 
and consumers might  talk to each other.  
 That  has completely changed.  And this  process of dialogue,  as  i t  has 
been called,  which became the International  Energy Forum in Riyadh in the year  
2000,  driven I  think part icularly by the experience of  1998-2000,  where the 
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price had gone so low and so high that  both sides thought this  was intolerable,  
that  dialogue process,  that  wil l ingness to  l is ten to  each other,  to t ry to 
understand the other point  of  view, even if  we do not  yet  agree,  has real ly taken 
a significant  step forward.  
 And that  is  symbolized by the decision taken in Osaka to create a small  
permanent secretar iat  to ensure that  that  dialog process continues.  
 So that 's  a  general  answer to your quest ion.  As to our specif ic  readiness  
for  any eminent  loss of  supply,  we are  ready.  We have extensive,  large-scale  
stocks held in  our  membership.  We have agreed arrangements as  to what  actions 
should be taken in  different  supply-loss si tuations.  We can act  quickly.  We can 
put  large volumes of oi l  onto the market  i f  necessary.  
 But the f i rst  thing we would do would be to  go to  the producers,  to talk  
to them again,  to those who are not  direct ly constrained,  and say,  "This is  your 
market .  Can you meet  the addit ional  demand that  arises because of the loss of  
supply from x or y?" 
 We would ask the producers f irst ,  to see if  they could supply their  
customers.  Only if  they could not  would we put  our oi l  on the market .  
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