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The European Union (EU) made a commitment in
2008 calling for 20 percent of final energy consumption
to be derived from renewable energy sources by 2020, as
compared to the actual level of 9.6 percent in 2006. The
main pillar to achieve this commitment is to produce and
use more renewable power, such as solar power, wind power
and mini-hydro power. However, most of the renewable
technologies are still not cost competitive compared to
conventional generation technologies such as coal-fired and
nuclear generation. To solve this problem, governments
are obliged to offer financial incentives for renewable
power development projects. Most EU governments also
provide financial assistance for research and development
for renewable power technologies, which along with the
additional demand created by project-based incentives and
thus a larger scale of economies for equipment production,
is improving the cost competitiveness of renewable power.

This article begins with an overview of government incentives
to facilitate renewable power development, then analyses
those incentives in selected countries, and lastly discusses the
sustainability of the incentives, with a focus on solar PV power.

1. Overview of government incentives

Renewable power development projects are still
dependent on government incentives, although some of
them can be financially feasible without them, e.g., onshore
wind power in areas of good wind resources, or biomass
power where low-cost fuel is available.

There are two types of government incentives, operating
incentives and investment support. The latter includes
direct subsidies for equipment purchasing, tax incentives
and other investment-related support, whereas the former
refers to incentives given to a unit of electricity produced
using renewable power sources. Operating incentives are
considered to be more efficient as they are given to results
of an investment and as they create an incentive for better
operation. Almost all EU governments also give investment
support, but mostly to households and small businesses only.

There are three types of operating incentives, including:

 Feed-in tariff (FIT): Under an FIT incentive system, the
grid operator is legally obligated to purchase all the output
from the renewable power generator at a government-set
price regardless of whether the output is needed to meet
system demand. The FIT system guarantees developers
predictable long-term cash-inflows.
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an Internet portal called Renewable Energy Database (www.REdatabase.com), which
is designed to promote the deployment of renewable electricity in both developed and
developing countries.

e Premiums: Under a premium system, the renewable power
generator sells his output on the wholesale market as all
other generators do. There is no obligatory purchase of
renewable electricity, although in some countries, renewable
electricity is given priority for purchase. In addition to the
income from the sale of electricity, the generator receives
for each unit of electricity sold either a set amount (a fixed
premium) or a variable amount calculated as the difference
between the market price of electricity at the time of sale
and a government-set target price.

Tradable green certificates (TGC): Under a TGC
system, the renewable power generator sells his output on
the wholesale market as all other generators do. However,
he receives a TGC for each MWh of electricity sold, in
addition to the income from the sale of electricity. (In
some countries, he may receive multiple TGCs per MWh
of electricity sold for some technologies.) He then can sell
those TGCs for an additional income to power suppliers
or distributors who have a government-set quota, whereby
they are obliged to present a set number of TGCs to the

regulator every year.

The government incentives are designed to alleviate the
difference in the generation cost between the renewable and
conventional generation technologies. Table 1 compares the
generation cost of selected generation technologies.

Table 1 Comparison of the levelised electricity generation cost of
selected technologies (EUR/MWh)

Technology 2005 cost | Projected cost
for 2030
1 Open cycle gas 45-70 55-85
Natural turbine
gas Combined cycle gas 65-45 40-55
turbine
2 | Oil: Diesel engine 70-80 80-95
3 Pulverised fuel 3040 45-60
Coal Integrated gasification | 4050 55-70
combined cycle
Light-water nuclear 40-45 40-45
5 | Biomass generation 25-85 25-75
6 Wind Onshore 35-175 28-170
Offshore 50-170 50-150
7 Large 25-95 25-90
Hydro gl 45-90 40-80
8 | Solar PV 140430 55-260

Source of the data: IEA, 2005. Costs do not include grid-related
investment costs or charges. Costs were converted from USD to EUR
by the European Commission.




It is observed that solar PV was not able to compete
with any conventional generation technology in 2005 and
that will remain so even in 2030 unless it is built in an area
of high solar irradiation. Disregarding any grid-related costs
or charges or investment risk premiums, none of which
are included in levelised generation cost, it is deemed
that most solar PV projects would have been financially
feasible with a FIT of 430 EUR/MWh in 2005. Today, with
an assumption that the solar PV technology has improved
since then, i.e., a better power conversion factor and lower
equipment production cost, the FIT could be lower. (Again,
grid related costs and charges and risk premium, which are
project specific, are not included.)

Figure 1 exhibits the changes in the cumulative total of
the installed capacity of solar PV system in the EU from
2005 to 2008. This figure indicates clearly the importance
of government incentives to the deployment of solar power.
Germany, despite the fact that the levels of solar irradiation
are much lower there than those in southern European
countries, has been the clear leader of solar PV power
development because of their generous FIT. Similarly, the
installed capacity in Spain shot up in 2008 because of their
high FIT for that year. It is likely that we will soon see a
sharp increase in the total solar PV capacity in Italy, where
a generous FIT for the technology was introduced recently.
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Source of the data: EurObserv’ER, Photovoltaic Barometer, 2009.

Figure 1 Cumulative total of the installed capacity of solar PV in the
EU (2005 — 2008, MW)

Consumer grid parity, which is commonly defined as
a situation where the levelised generation cost achieved
by solar PV systems is equal to the retail electricity
price paid by consumers, is generally projected to be
realized by 2020 in most EU countries. Until grid parity is
achieved, government incentives will remain as a driver for
deployment of solar PV power. Domestic consumers paid
on average 186.8 EUR/MWh in the EU in 2008.

2. FIT systems of selected countries for solar PV power

Most of the EU countries have chosen a FIT incentive
system particularly for solar power. Although the details

of the system of each country are different, there are a few
common features. For example, small-scaled installations
and installations integrated in the building, known as
building-integrated PV (BIPV), are given higher incentives
than large ground-based solar PV power plants. The
following are brief descriptions of the FIT systems in
Germany, France, Italy and Spain.

Germany

The FIT rates are guaranteed for 20 years in Germany,
which means that an installation qualified for a FIT in the
country will continue to receive a payment based on the
same FIT rate for 20 years. Table 2 shows the latest FIT
for solar PV. (The tariff rate applied to a new power plant
is determined by the commencement year of its operation
and it becomes lower every year by the degression rate.)
The degression rates were raised from the 5 - 6.5 per cent
degression from 2004 to 2008 to 8 - 9 percent, except where
the tariff rate for BIPV of 1 MW or larger was reduced by
25 percent from 2008 to 2009. Larger degression rates may
reflect an assumption that the total project cost of solar
power development (or the cost of ownership of solar PV
system) would decrease faster than in the previous four
years.

Table 2 FIT for solar PV systems installed in Germany between 2008
and 2011 (EUR/MWh)
Category 2008 2009 2010 2011

Tariff| Degression | Tariff | Degression | Tariff| Degression| Tariff
rate rate rate rate rate rate rate
BIPV' Up to 0.03 MW|467.5 8% 430.1 8% 13957 9%  |360.1
;2‘;1;‘;’;3% 00301MW [4448| 8% |409.1] 8% |3764] 9% |3425
system 0.1-1MW 1439.9] 10% [395.8| 10% 3562 9% |324.2
>1IMW 14399 25% | 330 10% | 297 9% 2703

Other including 3549 10% |3194| 10% |287.5| 9% |261.6
ground-based system

Source of the data: Bundesministerium fiir Umwelt, Naturschutz und
Reaktorsicherheit, 2009.

France

The French FIT had two categories, BIPV and “other”
until 2008, when an additional category for roof-top
systems on commercial buildings was introduced (see
Table 3). The French BIPV tariff rate is exceptionally high,
and the introduction of the commercial buildings category
separated from “other”, and thus an effective increase in
the tariff rate for commercial buildings indicates the French
government’s strong commitment to the deployment of
building-attached or -integrated, non-ground-based solar
PV systems. The FIT is guaranteed for 20 years.

Table 3 FIT for solar PV systems in France installed in 2009 (EUR/MWh)

Category Tariff rate

BIPV (physically attached, aesthetical conformity 572
to the existing environment required)

Commercial buildings (roof-top system) 450

Other (including ground-based system) 328

Source of the data: Ministere de I’economie de’industrie et de I’emploit.




Italy

The current FIT was introduced in 2007 with an annual
degression rate of 2 percent. It is valid until the country’
s cumulative total of the solar PV capacity reaches 1,200
MW, although it may be revised in 2010. The FIT in Italy
is guaranteed for 20 years. The FIT rate for ground-based
systems of 20 kW or over is more generous than that of
other EU countries (see Table 4).

Table 4 FIT for Solar PV systems in Italy installed before December

2009
Capacity | Ground |Building-attached Building-integrated
(kW) based (BAPV) (BIPYV)
1-3 392 431 480
3-20 372 412 451
>20 353 392 431

Source of the data: Gestore dei Servizi Elettrici.

Spain

The Spanish FIT for solar PV power was revised
drastically in September 2008 after a significant surge
of the installed capacity in 2007 and 2008 (see Table 5).
Many landowners built small capacities of solar PV, taking
advantage of the high tariff rates for small capacities
available under the previous tariff, and a small number of
developers provided grid connections to those installations
and operated them as if they were large solar parks. In
2008, the high tariff rates were substantially reduced. Under
the new tariff, while a new category of BIPV was set up,
similar rates are offered to all categories. This in turn means
that not-particularly attractive rates are offered to BIPV
development.

Table 5 FIT for solar PV systems in Spain installed before 28
September 2008 and thereafter

Category Duration FIT rate
(EUR/MWh)
A. Prior to 28 September 2008 Revision
All <100 kW 25 years 440.381
100 kW to 10 MW | 25 years 417.5
10-50 MW 25 years 229.764
B. After 28 September 2008 Revision
BIPV <20 kW 25 years 340
>20 kW 25 years 320
Other, >50 MW 25 years 320
including
ground-based

Source of the data: Comision Nacional de Energia.

For budgetary purposes, governments often set a

maximum capacity total for a year for the application of
FIT by developers. In Spain, this capacity cap was reduced
substantially for solar PV to a total of 500 MW for 2009, as
compared with 2,670 MW of the actual capacity addition in
2008 (see Table 6). The Spanish new capacity caps indicate
their intention to emphasize BIPV development.

Table 6 Capacity cap for solar PV power in Spain (2009-2011)

Category Capacity | Capacity | Capacity
cap in 2009 | cap in 2010 |cap in 2011
(MW) MW) MW)

BIPV <20 kW 27 30 33
>20 kW 240 265 292

Other, >50 MW 233 207 162

including

ground-based

Total 500 502 487

Source of the data: Comision Nacional de Energia.

As noted earlier, it is the general trend in EU countries
to provide more incentives to BIPV and other small
installations at the expense of large ground-based solar PV
plants.

3. Sustainability of incentives

While the European solar PV sector grew significantly
in percentage terms, incentives given to the sector have
became a concern, particularly in Germany and Spain, the
two European leaders of solar power. Today, in many EU
countries, the sustainability of those incentives is an issue
among those government officials who are involved in
the deployment of renewable power, although canceling
incentives is not an available option.

The German government estimates that EURS.5 billion
was paid out in total to renewable electricity generators
under the FIT in 2008, up from EUR7.6 billion in 2007.
An estimated 23 percent of that payment went for solar PV
generation in 2008 although solar PV accounted only for
4 percent of renewable electricity generation. As the FIT
incentives are funded not by the government’s budget but
by an additional charge placed on consumers’ electricity
bills, they cost a German household an estimated EUR3.10
a month in 2008. Consumers are paying also for grid
enhancement to accommodate power from renewable
power plants, which are often located in remote areas.

In Spain, as noted earlier, a drastic reduction in
the capacity cap was implemented after a rush for FIT
applications by solar PV power developers in 2008. In
2006, the Dutch government, because of rising costs,
effectively cancelled their renewable electricity incentives,
although a new government subsequently re-introduced
them in the following year.

Governments are concerned about the fact that an
increasing number of households have difficulty in paying
electricity bills, not only because of an additional charge
to support incentives, but also because of the recent high
energy prices. Government expenditures for income support
are increasing because of the current recession and high
prices of commodities, including energy.

Governments are monitoring changes in the level of
the public acceptance of paying more to reduce the level of
greenhouse gas emissions. A survey was conduced in the
EU countries in May 2008, asking whether respondents are
willing to pay more for renewable electricity. A relatively
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high percentage of respondents replied in positive: 42
percent in France and Germany, 41 percent in Italy and
40 percent in Spain. Although the survey results may not
reflect fully the current economic conditions, it is safe
to assume that there continues to be strong support for
renewable electricity, and it is this public support that
allows governments to keep incentives for renewable
electricity.

Whether the incentives spent are benefiting the
domestic population is another concern for the government.
Large ground-based PV power plants are often built by a
few large multinational companies. Although those projects
generate jobs for the local population, including operation
and maintenance work for local sub-contractors, the
efficiency of job creation for those projects is not as high
as that for BIPV and other small-scaled projects, which
tend to be implemented by local system integrators. Most
governments now believe that job creation for the local
population is more important than creating an additional
demand by incentives. Job creation obviously helps
government justify a high cost of incentives.

The current levels of incentives are very likely
to continue to fall. The degression rates the German
government has set for the two years are 8§ — 10 percent,
while the degression rate of Italy is 2 percent. For private-
sector companies involved in the sector, the issue is how
quickly they can reduce the costs of their products and
services, so that they require lower amounts of incentives.
Figure 2 illustrates the dynamics of the sector toward its
goals. The sector can take two actions to reduce current

generation costs of renewable power: to improve the power
conversion factor to increase the production efficiency
and thus output, and to reduce the total project cost or the
cost of ownership. The latter has been pushed by a strong
demand backed partially by incentives. This push could
decline as the incentives decrease substantially. Then, as the
figure shows, the supply chain improvement, which can be
achieved by vertical supply chain integration and improved
production processes, will increase its importance for
companies in pursuing a cost reduction.

4. Conclusion

When the FIT was revised in Spain in 2008, ending
generous incentives for ground-based solar PV systems,
some of the international companies decided to shift their
focus to other markets, including Italy and the USA. Those
companies have already acquired local companies in those
new markets, increasing their presence there. This regional
expansion and horizontal integration is one way of coping
with decline in the level of incentives in certain countries.
Another measure that can be taken is to improve the supply
chain, which includes M&A of companies who are in other
parts of the supply chain, i.e., vertical integration. This
M&A is also already happening.

The growth of the renewable power sector is still driven
by incentives. However, once the grid parity is achieved,
the sector will grow more rapidly without incentives. Even
earlier, if the price of a greenhouse gas emissions credit
increases dramatically, the sector will not require any
incentives from the government.
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Figure 2 Diagrammatic representation of the solar PV industry




HiL##L &R — b

1| mEmeT v —mES B E

WERBRSE O 2 R B E HERBUE TS -
ANVF—MEIE T2 ERERIEGE o TV 5, &
D blF. BUEFH ENTWAS TR IVFE—DRET D5,
CO, HEH U ERIRBEIL % AL S & 2 il KR
A 7 EOACABREHARTE L T B IEDS K & Vo F 72,
BREERERE O & AT L T ANV F —KIROHR
PO B IERIL L T b ALAREHIME R EAH IR
AEGET AN F—Th ), BT TOWRERITH
AT 42 45 RKIRA A DY 60 4E L R S T % (3
E BP #L % &t st (2009 4F)) o — A/ T BiALA A
DHFELTEZONDHEFHZANVF 1L, FHigo
T RETE RO IR PR BE T D RLBR 7 &2 PRI DT 4
%3 e AP SN TV,

INOHOMEOFHRKEE LT, HAETIEL A LT —
(Kb, U7, #uE7e &) OFRIELKIEE S F -
TWwb, FETRET 3OV ¥ —13 CO, DHEHA D T
W EITA, BERABO LR RV FTH, K
IR CH Y e 7 ) — v AT &
WF— Lz Do IR FICRED i CRBto = 4L F—
1E 1IN 42 )8 keal TH D 1 REMGO KRBT %
NF—FEMROEMEER ANV F—ITHET 5,
D R% ZAINVF =2 FHIEHT 5 HEO—20K
Bt ETH Y, IFEABITERL T,

({8kcal/F) (420.000)

1,000,000
100,000
10,000
1,000

880
100 Ll II
o L5 7
W I e
KA R B E-K KBk

R HRET T Y — X ) BRI ER
1 HAZ VY -0

K HFEETIINT AN F — 2 EHEELRT 5
KEGEMA T E 2o T b KEGEMIIHER, HiHk

20

fIRWEEE, R &N OBIFH R N LR %
EMEREMEOR L\ WA E TR ST & 72A% mtkEe
LIZ L ) fEER EO— R TOMBEREL LT, F
HADEHIERL TV, /2, BHSH L ETLHlE
PR % F L 72 RHAE 2 KB Bt (A 7Y — 5 —)
X AREEIBO TN D,

2008 4F 12 BT A 5 oo KB B i AR B8 A =134 56
BEWTHY 104FERNI IR TH A HICHAKL Twd,
BT AN F—EARIZHO S EA IR 0.13% &K
bOD, GERERMOPHFEFESNL TS,

(MW)

10,000 0.14%
9.000 0131 ¢
' / 1 0.12%
8,000
7,000 34 0.10%
6,000 0.08%
5,000
4,000 1 0.06%
3,000 3 0.04%
2,000
4 0.02%
1,000
0 0.00%

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 (4F)
EORFEIA (oA OV F—15HUR) 7 SRR & ) H 7 AR
K2 KRFFEMEAR () &z V¥ —EAE 0 5 LR ()

|2 | AmERICATRDDNBEIR MY

KB =— X 3FAFHmENZRETVIEH0
D AR D72OIZFIR L 2 T 7% & Wi
BIEZ . RRKOBEIL, KGERICE 25EI A b
TdHbo 1995 FEEFTOFEE T A M 100 [ /kWh 2
JETH o2, FERICE WV BAETIZ30 ~40H
/EWh F TIRFLCwd, L, FREREHRES
(2319 /kWh) EH~EETHY, EHBHED 141
/kWh) LB EBUEDORHEDRH D, ZDXH I
BHEDLVOFEBEIANTHRD L, BHFOREY
AT DK DG HSFIICZ L L, W& Lok
R R TH Do KBS RIZMT, £5%5
o A MUEEMTBIZED 7L — 27 2V —H B L ST
Wb,

NEDO (#r A )V F — - BEESERANAR A B FEH%HE) Tl



BARARIRIX—LERICE T 2B

2050 4E F TOKRMLEBOM T A MEIZIa T 7238 B
U — N~ v 7[PV2030 + ] % 2009 45 6 B 125K L
TWw5 ([X3). F72. NEDO O [ #EHH K L5 B
M ZERZE | 22 & MRS EHIC B 3 2 BE SR B 56
DEBEFTHERBIHED SILTW 5,
FEIAPOYHEIZOVTIZZY v K% F 4 —
(BEEIAMDSRHEBIREFSFIC LI L) RERT
BN D EDEZIIHEDE, 2010 FIZKEE
Fib & @ 23 H /kWh, 2020 4EICEBHENIE A O
14 1 /kWh, & 512 2030 4F VG HEIRIEA D 7 H
/kWh, % LT 2050 4E 1213 7 9 /kWh o i 12 52§
LI ERHELELTCWA, TOLIREEIANOH
BERER S 57201203, MR - B - BB H 5 3
A b EAKR S B BT T R TH %o
MENCBE LT, BUEEERE 2> TV AR Y ) a >
AKRGEMICMEOH ) T2 AL TSI L
AEIANERE > TWD, HELDTTRER 7 €V
TrAV)ariERMTsIE Ty arofifigx
KIBIZHI T 2 722 & P 2 MEIZ VT 72 B %8S
D SN TV BIETIZY Y o> OREMEE LT,
il A TTN - H)TN kL OILEWER VS
CIGS A KM EMRL S F I 2{b&W%E v 5 CdTe
KbmEih 7z &b ERALEN T 5,

BRI L CIE, B A TR T A EE T O

ADOBFENEEE 2D, ) a3y Rk EE, 20K
DEIEmE V) a R AERE S0t
HN=RNy 7 v — N ETRALZHEE 2o TWw
bHo BMETRICEET O ANLERZ LR ENE D
ANEREZRSTEY, HIRIEAMROEH 2 £12 &k 258
ETHROBFIPLETH 5,
FRBEICHLT, M) 3y RREEIEIER
WCRIIH S A% WA ERnbEL, KGR
T 50O EROREBETH R EVLEL %D, K
O T A N AR LR 2 IR 5 720121,
BELZ &I X DHERMTOEMPLETH 5,

(3][zRirmEsnsERERARE |

BT E o TCnd ) a ARG ERZIZCO,
CIGS Kim#Eith, CdTe Kbz & IZHEAENY) 0 -8k
EHWD Z e L ERRGERE BRSNS, —T.
BEEYET LA E -8R L LCHY 2 KBE
hEAREE ARG ED S W, MR 2 N REEa 2
by REIARDMERNZ LR ISHER RN S
LB OKBERE L CHER SN Twb,

(1) BHEEEABGE OB & RERIE
AREEORR R, EEMEE LTy aro

e

(F/kWh)
50+
(=) - ~
. b R e B et | 4 BN RMICEEZEH F7ELHEMS, BEMS
e e L iR TA, BREHELL
40+ @ # LOFIRERA~
Z ol BN EHEABES
- ‘ WS DR AL L | |
1 a EREAL T HLLVRE, #iEISLD
N s, wE\e FERAEN EE®LLRE | FLLVRE. 1S
g0 207 BN (237 k) FAHBALL BB S ABRBOEN
REDSEERED S EREEI R 1= ﬁﬂéijﬂ%'i@tt@\
HESLEMEREDIA £ BT 4 SRS RRI=HIE
10 WERROL RIS KBAEN LA REERA
i, BEE/2 | (14F/kWh) (TA/KWh i) :
BElb~TOEE | ARAERLEH |
. BEIZEBBREL ; (TF1/kWh) . : i
2010 2020 2030 2040 2050

. CHEMS: #5524 v b7 — 2L L HEHIHT 2 2 L 1L ) ERICBTAHBZANF 2RI AV T 5
VAT ho AR OREMEIZRIZ X DA T AT T AL F— OWHALIZ X 2 HiERER R &
BEMS: S WEHE R T A OV F — I HIRPLZIS U CL i i 0B 2 @i BT 52 2 LICX D ENVIZBIT S
HBELANF—EIAT AV ITEHVAT A
ok NEDOBH & ) H LA

M3 KEEhOaZA Ny =7y beHifuo—F<y 7

21




b D IEBEMER) < — &R S 2 Fo R
G (77 —=VLUFER) VTV, INH0fH
BB R RN, BRES ) R LT AZ VR ED
LD WCERME ) A7 ORBAZIT T, RN iHE
MHFETH 5o

SEEIFEIIIEARMIC ) a Y RARBEEL L FETH
%o MEWINT 5 Z & THELNIRIZEMS (BT, IE
1) RS N, ZENOEMICHET LI L TED
ELTHY LA A2 ETESL (H4),

AR BB B it o> B T AR 1A 7 oo K it &
HARTHETH D, BEER)v—LT7 7L v FHE
RO 2 TR DA B8R % A 72 7 2 FAR 2 A L
CTHEIZL, 2O RICEBETEET 5 L \vo -l
THRTKEELEZELZ LN TE D, T2, KiE,D
FEELZE T 0 b A TR HE 72 72 60 KU 20 B iRk &
BB, U=y —O—=)WE* R v 7Ty
N CEDRIEAMT 2 IS L - s A Wb 2 L b
HETHh Do TDH, BEREIEED A > 7 ALEdk R
AT 72 & RN %2 72 558 12 B A iFge B 36
PR ANATHOI TV B,

ﬁlt
ABEROBE M EEABE LI RABEL
= DEBAAHERIR
= QEFOLEADEER (BHENED
A a2 1
PRI HIA RRRE | mroim e m i, EADom

EHEELTEEABH (ERERE)

pRIFEARME | EREARYT— | DAV HYIL

nBXBEMH | I5—LUBEKR | PYarv. ER

[eg A (55
4 KREEEMOFEEIEIE & bR L

(2) BEHEEEARIGEMIC L 2 FHRAEDAIH
AR CRS BLIIIERC 7 1 IV A EDO M & F
HAWEERZ &b, HCRETT LF Y 7V RMiEIC
THIENTE TS VHICENL EWT I AT
7 WO EIZEBATT 2 ERMELOMAEDEEER S
CET S ESFRORBGEMEIELZLHTE L,
F7o. WINTEWEOTEIZL Y BN HEETOS
EATRETH D . O AFAEOHIF b 7w,
COLH)ITHMERKGERIL S ) 3 v RKRGED
w2 OFED S L 2 L b, HERIEH TN E
AT ONLDo BB ORER O HLHR ST
Who BIZIE. T TN REMmE KRR T 7 2

0= )VIRIZEWE T 4 OV ANERRRERSEM Y B L. T
& Loz KR E RO T — )V & XD Tk

22

HiL#8f L K — b

V=G ENERT L2 LR, BNTOREICHIET
HDHZENPOFRERMNRVNT LI LR ENEZS
Nbo T/, IR 2HM, HHRILL T, Wy 7
R LS b= EOEP L L CRAMN TR 2 A%
HRARPEMATER SN TR & 50 i< MY
D B IR FIACREE 2 B TRETH V) . TER TR
EAWEETH o 72NEREN T A &R RO RE
FHHHDBIEA L EEZEZ BN L,

FHERAGEM

FORNSFAF—SOBEELTHE
ERL H AR
K5 AHEHEEKEENLEZ AT 7)) r—a o6l

KBTS )—~DERE

(4| =mitosERD TR |

AR B it o0 RERE X S MR (2009 EHTE
#)65%) B L OMAMEOM L (2009 FBITE 1 FLIA)
Th b ARERAREIIITEEME»EH ST
Wb 72, MEHEIRO Z MR R AT O B EE O
EEGRAL LT, ARSI 72 ZE B RN 5 1S
fibh T,

(1) ZHEHEORE LA RS

RO Bt O m =itz M5 72012136 %
9 28, BT 20 REs 28, B & ik - UE
T LML T RTOBBRIZB W CERIER AT TR &
N, BEWNLET 70 —FHLEE Shb,

T3, LEWINT 2 @B CoOEmMRIFMTH D,
IHUIE. ABT206% L)L CEBINTBISES, )
NSHBZENEETH L, KGEIMKRTTIHLE G
SETERLT, o, BBMAEICRA LGRS
KL THLoh\v, FORDICEEL RO
HIES 25 THh 5o, BAEMIZIE, PFEEFETORE
O BB E SO MBI RIS A &
R, NSAIVEMONY 73— b, EBfiEHRLE S, F
J FETE R T % NI RS, FE T 5 R



BARRI R —LERICHE T 2B

P (MYIEAR) ZhEd 2 & 2 EPMET ST b,
COLHIZ, M THELS LS Z & THROW
Woshee % 10 560 CaA o Bl =R o LA
NTdH b

F 7o, —RICAEREERRIA VIR R R b0
WA HEE T 5o Z D728, I FE 2% R FHIE A
R7p 5K 2 T % S & R L QR
BIRT B e, ARPERIIEEL T ARNE
DI W] B 72 8RR ) ~ — DA 2 EOFBIA
BRFENHED 5N TV D, THUZX D, ElNEIZH
A& 7256 % R AN A BB ATIIN S 5 Z & 23]
REE 7250

KIS, B2 FEE SR L BEORFRILTH L. K
WX L 72 -8RI AT O TTIS 2 B+ & S
naWE e AT Lo L BEORHERE T,
INEET () 4L (+) IZHBES 577755 <
2ODEL H AT O T L T £ BE &
BN D Do NEMZREIEE LTNVT - AT
OHEEDZETON S (M6). Thid, p MK L n
R R G D5 2 L THERRmEZ VW25 &
OIS AEREH AT CH ) . RO &2 T
T AFEAEL L) LB FICEESEDL 2 EATE
%o PEARDHOCHMILIC X 2R Tl
DD B 7280 FERAIZENT TEHEEME ORGSR
EEORHE, RO 7% & DR bR F / il
Hiffy e EARDEN TV S,

AR TR & R A Hk - PURT A BT TH o
Z 2T, ERAVEM E THik Y 28R TEM AR
BT 5 LR, EREKOEIUZ L ) ERIHET S
CENMERE LTHEHIN TS, BFOHEKED
M TIE, 1y MROEF#kkE 2 Bl IS A S
BT ERENETOND, T I TldS /A
/2B R OREIED RO b, 7/ A~
TN Y MRV T 4 1 Y — il 2 &' 7w
JEE 7 K s | BT DRESL A R DIE L %2 B o

A O RBEICH L. 7=—v (BERFEL)
(20 M L R e B S A 2 & TR & B
R&E, BBOBILE KR LB HIITH 5o

(2) WAMEDRE_EICE G 2RISR

AL T STV L ERRIZ, RAFORESRE
KA DSEMANEBIREA L. BN TH R E A
LT HZETH D, TIITKREESE L OHM

HEDOENEREM R E > T B AR BUORR Bt o 15
b VbNLBRTHL, ZOMBITK LTk, #
LA OPERER 12 X 20K E 2 5T b, EHER
KEGEMTERSNDIFIEM LD S S HITHAHT AN
) 7 =R IREANO IO UE L 2 Do B D
A =N —HERFEEIT>TB Y . AEER K ED
DEZFMIZ R D LEZ HN5,

AT (B3R KGE) it At L (41 44 A %)

F RERVTASEEN |
R m L (EiERED)

P 7=V (BEEGFEL) &
URBELRALER,
w 7 HEREX ©

c iR [} B L
=)

TNV ATORBE IR
YR EAREEEOLETF
DF & BT Z ANRIZIE N

- OYRKROTEFHIEE 1D
BAICEYBFEMEMIC
Lihe

R B AR E IR
6 AREIBERL M TLE & 7 B ER MGl

| B || BitERA TR B ABBHONRLA |

KA DKEEEM & L TIfr S 12 AREREORE &
oI, MR B BaEEdh & v o iR E
7€ /5K ) OEAMFFEAIRO 5N b, EEFEE
DEAFAZFEN & > TEHLAERT 5 Z & TIHHHPH
DIRAY) . X0 EE R KT A )V F — ORI A3 hE
B THDH o BEMARY ~ — ok RS
W Er AR % EIEAARFED S 0D % | Sk,
HARFEEIZ &L 2 REEAORE R O R an RH I T &
%o

SE Xk

(1) [KHE#h2008/2009 Sk § 2 1% & s .
H#£BP4t. 20084E6 H

(2) KRB EsEu — F~ v 7(PV2030 + )] HEZHK.
NEDO. 200946 H

(3) THEREMELE  IF4E A RIS B ith %7 BH |
=T a3y — AR, 200846 H

23

5 %




HiL#fL &R — b

(1 ][IzUsIC ]

20074E6 A, KA v CHft S 7z FEEE M (O
ANVF YTy ) IZBWT, ZIEEH (45E)
75 12050 4E F T2, AR SEROBRERE N 2 OHEH
BEPHSELI L] FHELTLLREL, &
OHEZCEPEBHATIASNDIZE S TEWn A
WS, [ 2 FEHT 5720 OBGRE - FiliETo
MEHIHED STV D, Bl I, EEET AL F—
(IEA) #»af L7z [ 7 4+ (BLUE Map) ] 12
LR, KBt - mOI3ER EOFANET AL ¥ —
(kH&Et) vEEREAICLEO2EE6%, BliRo
18%FEEE (2005 4E) %5 2050 4F F TIZ 46 % FEEE 2K
TR S22 0B H LY —F, FETRET RV
F—n9 b, KEERED % L3R EGMIEA ST
RF L, B RS2V E X121, BEEHNSKIE
AT B0, INSDOEEEBRKEICER L2
BEIIE, BIRMEANLEICT L WTRELND 5. ©
CCHATREI AV -2 KEIEA LA,
B RO L RN A MEFFT 25 & LT, REZ s
AR =7y FADEREFE > T 5,

KTt HESIZBWTAY— b7 Y v FICHIE
ENTVLRIRE ENEFEBT L HEAM AT 5 & &
b2, Fu— NV R EEREN B X O BARR % FERE 7 0
Ty MIOWTHRET %,

1234

—> HERENTH
P 2R

R B AR

(2][2v—roUYRER

A== N7y Fid, XFEE)FERT 2 &, [
% (Smart) EHAM (Grid) ] L) 2k i2h b,
HESA TR, WELZERISIN TV RVLOD, FHx
WCZONEDEE ) O0dH 5, 1S, — KR A~ —
N7y ROMERZ RS,

AR =7y FICHIfF SN TW AR 56—,
JiT) - KB lts B EORAETRI AN F—DEA%E
RAEL . CO, HEHED LR WERDILHELY LA S5
MERFEIL] ThHbH, HE 13, FAETREIALF—X
SREIRAE SRR S NG AL KIEER
EOMBAE IR S W TR LEMISH T %
[P EEEOMRE] Th o, FE20k. BIRMM D
LEFEMIC, AEZBELEGOEREZ ON/OFF L7:
0. REER EOBNTERIZE IR AR T 5%
WAV TIVE A LATRBELZZD T2 2 L1250 MY
WARES NS [EZ AV F— - @xh#E ] Thb, F
=R, HEEOBNFHRLMEE THLE
NettoRERZEHR L, MBEORTY 7Ly A 412
MAMBEEZIT) 2Lk, BISHsEITES
WCRAE-> B RMIAET 2 2 & b HBFFICA -
TWwh, TNEEBTL720121E, HHRERTOE
FERHADAT R & 7% %0 BIIEOEIAMIE, KT - &
TN EORBIESERCREL BN EHEE~—

M1 A~— 7Yy FiE&R

24




BAMRI RNV —ERICET -EiF

FHHNZHEBLTVED, Av— 7y FAEBR SR
BT EICEY, HBEEOTFREIEAPEL, T
WIERIZOWEL 52528 250 T, HENE
TIRARIE RN L S N LR D % o

'3

—

ENRROREEAV—NTU Y R

212, BIETET /A~ — 7)) v FoE AR R
R ERTL7-00EEETNS R FRTHAT— T
)y FEAT R RT. BAE. IS ook
LR D 7290 OWFFER 56 & FEREEBRS T b T
%o

F9, MERF] (CHEAHEAETRT AL F -3,
ZORBEEOFWEBREE 7 ERMBERMFIZE T
FHadnd, 200, OFERREL 72 OB
WEINTICENAMEZES LB L. QBENE
LD L EBRSNIEIC LR S 22851, KMEDE
EIRMAIGE GIER) S WEd, AL E 7%
5o 9. OOREWEHB L CBELBH~O K ISHHT &
LTk [~A27uaz) v NI - BERRE
B b TNHOHMNIX. b D RHMADEED 5 HIE
BREMBOBIEERSFEZNT P ASETEHL, &
NARERESELHEY AT LTH D, Fr2FHAN
RELANF— I K 2BIORREFEM ) 72012, FHE
DY nEEOBEBNEFHAL T, TRk % Lith
WAL TBE, BIFEOLNE X, (ALT
7K THRBESED [HARFEE] bHb. QOHEAE L
T, [l - BEEEREHA | D321, AR
IANF—OFRFE 2T 5 [HEl] buEs
BoTLho TNHOFMTIZOWVTIE, FFIZEKIT A b

EDPHEE L BATRE L 72> T,

B, [EAG OB 2R 27201213,
BIROERKTIE, ZORMAIZBNTHEERET
EEDPAEC7a, WORTIRAEL72X )12, REMREZ
FEBIZOLDBDLNREEEZ DR T IUERD L, D
72O, b T TIDFEELZEIC, RfRERICEEL S
A9, BIBR TG T X 5 [ B R b 2 1 i
SRkl | L b, T RO H S
TN T 754 LT, RIS TELT 2% &%
C7z& X212, AR AV F =7 &0 % fk &
. RMEROZEE RS ELHMTH 5,

B A AV F— - @mEb] 2EB 3572
DIIE, FBEEMOBERLE LI 2 LEP D L, 5HE
L. BATREOY -7 1n LGB E L > T
WoDS, BITRERE— 7L PHIEE ORBEEOE
PREVITZE, BRMBRERORTIE L b, TD
oo, BMESHLL. 1HZEBLT, BEEEIE
BPHALT B I LKD) ERER NS5
ENEBEII R D, ZOMEIITIGT B8 & LT,
FTHEENMEH LW 2EDELFHIL. 207 —
¥ e E~EM I BERES 5 [ miEREE A (A
~— F A—%—_ Advanced Metering Infrastructure
(AMD) ] 2% %, ZOBNFDEHNL-EIHHO
RIS 27— 2 222 E5 2 [ BI7181E
iz, AFELT7T—7I12E20nT, BHFEEFIY
AT LAPENFEEEEZTUL, ENOTFHENT v A%
BETHILEETERET S, 6T, —flE LT, M
FIREEHEOZITFE LT, BHFRENE -7 10E
T HRHICENFEN—EKEZBRZ L L. BEIW
\2F 7 4 ARRED B LK% ON/OFF L<C, &N

BRI ERIR T DL

BRI
(BEARTHLF—HA)

BAMtiaEES

HIR-EMEE

K% - BIELE) 249051) 9k
RIFRE DD e Rl =KE R )
TR BKRE
EX SIS GETOEN ZE
EE~DFERE %ﬂéﬁﬁﬁﬁ&ﬁ
= o e 1B Bk 5 Tl 1
BAFHRNIVAD | =g =t
(RAX—hA—4— AMI)
T Ve LRt WA FBEHE |

BHHBEEDOHH

ZY—FRE. HEMS |

AMI: Advanced Metering Infrastructure
HEMS: Home Energy Management System

R SAEEOR & D B AR E R

B2 Ax—=17Yy FOBARR - BB L OB

25

5 %




=27 2§52 L A2WEELET S [AY— FEE]
RINS % H#H T 5 [Energy Management System
(HEMS) ] % EdRETH L, T/, BHFARIMIC
BT A EMAHBEEN) TV A DR Eh s 2k
LD, A aE#sIn B L, EIHEE IS 1T
A 2 LS Tn,

| 4 |[23-1Yy KRR - S50RYES |

KE A S~ B RS DU, IR 2 R & D
BREEHRD [T = Za—F 41— V] Ol
AIRE LT, KEEFLIC, A — b F Y v Nl
DOWFEHI%E - SEREICH LT, BUFE &L AT %51
WHERL TW5,

41. XKE

2003 £ H, dbk o & - KREEDEE, KE T,
BHOREMBOBENS A< — 7 v FHEH &
NnNT&7

LAREIZ Ao TENTHBHED & & RFLHHEE F v
VR VRS LTWEAY— N7 v RICH
TAESEOBEAHNHEA TN S, 2 BT L7 [RE
AR Tk, SREUEERT, BRELII0E Fvo
FHEFEL, 4 ABETREELZAETIE, A —
N7y FEATBZE~ OB 41 33 48 7,500 75 Fb,
B - £=% ) v 7 - FEIHERIC 645 1,500 5 F
VOTEERSTHTEE 2o THE 0., BARMIZIE,
WO H (F)4800km), AY—F XA —F —DER
(4000 HH) 7% EAFHH E TV A,

KEDA<— 17 v RO #MAEHRILT 555
12, B (Fnw L ) 2B NARKEEMLT 5 &
S BB UAMZ, =4V F - L REREDOH
HbH Do KENE. ALHRENC X 2 FEEILED 72%
(2006 4E) @ L E L 728h, HAETRI A VE-ORE
% 2006 £ D 10% @ A5 2025 4 F TIZ 25% £ THI
ELIFAZEREEE LTS, ZOB, BIRHEN
DORELZRR ST L7012, A= 7)) v LT
W% b W) HIFELDH D,

T2, R, TITA N, T )y FERESH
BEAE R L. 25 OB OFEAEE R 12 FE
L72%a. BORMIZE > TORE L EWETER
L LA SNTWD, flxIiE, kEF— 2
oy VENFFERFTOREICL S &L 2020 £ F T2,
PAKEIN O HED 25% BELAAHEHFE L 2 ), §

26

HiL#8f L K — b

NTOHEPFRSRICHEL G L7256, 160 %&b
OHHBEENDPLEELRDLESE ) LL, AT—
F7) oy FeBAL, EAGREBIEO LR R M 2
T 7= 2By 7 b &, BHAN L E EN
THIELIED, SEBEORETNFHTHIETE S
L L TWh,

PDlo k) HEzERE LT, KETIE, Av—
N7y FNOBLOSERIIEHE ) OOH ), 2014
FETICAY— MY v FEEEA T2 170 2 F
Wl B EDOTUH TS,

4.2, Frm

RN ZE B 3. EU R0 BII AR % ) E S &
5T EXHMIC, 20054, 77 /0 =TTy bk—
2 [SmartGrids] %737 L. 2020 421 TA Y —
N7y PO L EALY HIEL TV,

E 512, 2006 FE12iE. BT ANV F—DOEER %
2001 ~ 2005 4F D Vi E & & O WE T 9% HIK S %
2k wROZERINIES (2006/32/EC) % HIE L 720
COPT, A NVF—HEEOHIERKD—> & LT,
IBENZAY— A =7 =B AR EFL T 5D,

% 722006 4F 11 BICRIINCo4E L2 RIEEETIE, K
49, TV AAZ)TREL HEDDEAT,
ke 2 REAREE . WA MEIE L7z BINOZ < @
HREISIME L T2 FHEZFR UCTE (EXEM
FHAER) X, COREBOEREZ G L. 4HOE
wH IR O—> & L CENIRKOREEZ ) 7Ty A
LR TEL VAT AR BETRELZLEHLTE
D. SNEAY—=F 7Yy FIZHELAHNEELEEZ Do

Dbo &9 % EROT., BIRMDOLENNDOBG
WELIEHELP, AY)VT, AV =TV, TV
THEIETORET V¥ LR TE L. BINEETE
NEtOEMRAIME I N TBY . A% —FZ7 v B

O MADPIER L 22H 5,
43. BHA

AR =7 v i, BRRFEOHFETH A7 HA
THEEMZRAISIZLET S HED 5TV 2 F 21X,
EHEALOWEZEG OB, BEY — E 2 OBlap
5, —H CTEERENFTOBA;MET SN T D, £
7oy WEAE 7 BICRROL S NIZEHRT AV F =7 [KRE
BHMAG Y AT 2T 20 E ] 21280 T, #
AT RET AV F— DO REFEANIHIS L 72 v L g2 bz
EDOFMFZFET — < OMEIEA TV 2, FlIE H
AROBHPAEHEL, FERHOE S 2 ETATY



BARARIRIX—LERICE T 2B

FEEOHTHHEEEZHNTB ) *. BHRKIIHT S
FMIREmTH L E 5N T 5, ZDOHIFESTIE,
HARDBEN T BT A e Ll & %12, BB o
PEREILR - 52 XI5 AT, HRBRAY— 7Y v
FOMEDHED ST D,
FLAREIZA TS, HEBFS, A= 7)v
FIZB LT, HRWTHRBEEZ R L T b, 2 AICIEER
RS, PR RET ROV — O RIEE A [ 72 s
ELTELDOREOHT, Av— T v FOER
ERELZ. 4 JIZIEBARBIESER L 7ZHAR ) —
Yoo Za—T 4 =) [RROREF LR OEE] o T,
IANVF—REED 7)) — AR D—2 & LT, Av—
N7y REANFEREO LI OV TE R L T b,
S, HRIZBWTH, A< — 7)) v FEHEET
ORI EL E AT N5,

|5 23— MUY REETOY TS M

BUIE, WkZHuIs, A — 7Y v FOREIgEH
WZIEF72FEE 7 a0y = 7 R ED LN TWE, O
o, BT &R GIZIAH 2 i T bl TWwW AR
HB AR O — B 2 8N T 5.

5.1. SmartGridCity 7B~ T 7 b

KE O KFEI S TH S Xcel Energy 1 13,
2008 4E3 A2 B, a1 7 FINEN Y — % KEF D A
~—= b7y FEHIZTR, A= 7Y v FOK
B EIRE 70 Y 2 7 b [SmartGridCity | % E i
LTwa, I, BURBIREZIGH Lo FRAHE 1
BRVHEBEO 7O Y 27 b TH Y, BEROERLZ
HifLTWwb, A70Y 2y FCTlE. BREICAY—
P A= —%%E L, HHEEIR) K524y b
7= 2 flio T, BIREOLLWIREMWIZT T 74
YNA Ty REOFEE AT BT R, FETTRE
IANKE—DFEEV D RVGEIZ, TI774 A
7y FHBIEICABE I N TV 2ERY . A TE
T2HEDHEHMEBRFEL TV FETH 5,

52. EDISON 7@y z 7 k

TrR =7 RPN E LCRBIT AWM v v —
7 2 [EDISONJ (&, ®&AHBHF S KIZHIT, &
SAHBHEOTES WL 26T, TR Z

*OESHEEMART LOIC LD b, 0 A I S
1. H A 1943 (2006 45 1) K ] 97 43 (2006 4E) | 3£ 88 43 (2006
), 77~ A 514 (2004 4F)

WS 272 & LT, BRI E LE S+ 5Bl O 5E
WD MA TV D, TBRMERA Y N—1d, Tr~x—7
DT A F =440 DONG Energy % Oestkraft 8 X
M IBM. Siemens 72 & TCTH 5,

F U — 7 Tld, WEREB RO —BRE LT, R
N EOFEMNFEL ANV F—EAZIERT S L &I,
LHBEER T BENHBIED 1 #2 B5CRHBHE L §
HILEHIBLTCWS, HENELALVF-BIUE
SOREBIHEOE RN, DED OB E R EIHE
MTEDBEREIRENOTRENEE > TL %o

[EDISON] &, 7>y ~—=21ZH 5 ANI14 5 AREE
DAR—=VHRNVLABIZT, BFHEE L BB [H
S LHEAM OB E D L 2 OBSEE & D —EBIZ,
T Y= BURP ST Tn b,

[6][BDYIC

BB EANOZERB L OFHETEZ A LVF -0
EAMAEIZIG R B 72012, A< — b7 v Rid, 51,
Wekizd 65H5ADZ L ZNLUAN O T L EA DMK
et & FAEEI NS, 2008 4E 6 HiZ. The Climate
Group R ENF O -HEFICLILE, Av—7T
Vo RAHFRISEA SN D 2 LI X 5T, 2020 4F
FTIZ203f& b > D CO, HEH BN KA D 2 & A
ENTWw3 Y, ZEEERO CO, HHk& (2020 4
FHE) O 4% 2K L. MERIEBEILA S E LT, K
ELRBEWAMRE SN, BESE D A ZADBVEE 2
NoD0H 545, BMETLEFEIZLEST, RERET R
AF ¥ Y ARLOTEEZLNL, 5%IE. B
HAFICE LT, HRIIZH My 77 T ADOHARMZE
AL Za— NS A2 LK o T, RO A
VF— BEEE ORI EB T 5 2 LIRS LS,

SENM

(1) International Energy Agency, "Energy Technology
Perspectives' (2008)

(2)International Energy Agency, "World Energy
Outlook" (2008)

(3) The Climate Group and GeSI, "SMART 2020:
Enabling the low carbon economy in the

information age" (2008)

27

5 %




BREZEAR(ZIVd/ —=Y)OERETO-NIVEE

FeAEFRE 2 v & L 72 HRRARR R Lo IR )
IR & £ 2 IR IR A3 T 2 A & NRTE AR
EVT7PLTWS, £ E0 72— Uiz L,
E/ - AAIIMA & FOBEIPEEITEHEIEICR - T
ETWD, ZH L, BELGANNEREHT HEE
ANFBLOZOFMHETH AP ELRKOT, B - 4
¥OL NV ERREDT, R A BRSSO 2
LCTWwb, HAMBEIZE-STH, HRADEBILE &
DICBEOBRE L 72> TV 5005, HHEAEE A O
HHTH 5,

HIBFClE, 29 L-MEE#RO T S EANEE
NEF %2 W IR L, 70— NV O % DTG
LTV xR EE T NCIREE 21T T b, K
WiZe 70y =7 MIBIT 2 REMZRORIEEIC. (1)
7 —N)VIZENY 5 mEAM OFERE, (2) mEAM
OREOFEE L Bk, (3) lERMESEANYF OO —N
WAEEANDIH, Th b,

1. 7RV 3 A0 %E

OECD 12 & % &, #FIC BT 24 EAEEAM O
A b v 713.1990 £ DF9 1,200 77 A2 5 2000 4 2,000
FANER LTI Tw b, Hulsiicix, Jek
A 65% . WRMIAH) 24% & K& %Y 272 50 TH
D, CO2HBOATIZIFIOENCEI TEL TS, K
(2. 2000 SEFT# A 3BT 2 BB 0 FbE N v BE 2GR 57 )
BOWRANE " AD L KREOK 37 T3 NDFEAL - T
B1ID MANDOMADRHE LT, 7V T OHEE
BN LR EPFITFONS E D,

MREFEZE BIEEMRE
WA 2

2. WHENY OB DR & BB

T I T ERNDO NOFEH) L, 20 ~ 30 4EFTI25A
Flza o [HEpmn | 28R sE2, 2d. 5%
g FEOMMRE OBV A 205, L) BwWiri 4
fEaROTHREENERBETIHETH L, HED
ZOM@EANEFN TV DA, 2 2 HEBEOH LWl
k. SIS RIS BB A IO Tn B 2 & T
Hbo T LIEEELEEDSOFED S EFIZES
FHEE, EEWICEMTLHEHID RV, hEER
EtmIc & 5 & PED S WO/ AT 1980 4
D 2124 N5 2005 4D 118515 A~ & # 56 15 & 7%
5—Ji. BMERIIFEL - PEAORIE, 162 A5
34,987 A~DH 216 51 LS > T B,

HYTANZTREN=TY)—KOT F 1) — -
Fr o7 rEBER. SRS ERT L EE AN
EFN MBS TAEREK [T VT F S
4 (Argonautai) | 2% 562 C. [ 7 VT /) —
(Argonauts) ] &% L7ze KEIZEIZBWTL, i
EHGoREAM L XT2HNS GO, FIZEORNR
I A NME [TVT ) — ] LIFATWS,

TNIT )=y OFIZ4 T EOON L, LI,
S ENCRHFE LR AH L L, F210, FERD
Bz & F o T, FHEOVH EIFRWseiiEh 2 &k
EREBAIBOTVWDLE W) Tk, 5312, JE TR
g 5124725 T, RIEMBERERBESOR K S D
MhEZFLIENLNT L, H412, B~ nYE
OB e ETREEE L 72 2 Ny R 1 - BREER A >
M7 =2 RFELAM, FLWHEEDTE RIFRWsEE

F 1 WOKGERENZ B 2 HHE NSRS B8 oA GEIEEN— 2)

R NEABERAGHE SEABEE LI
DRI (FAN) DT ITHEELE(%) BT BHE(%)
* B (1999%) 370.7 | 36.9 46.3
G (2000%) 391 | 29.8 60.6
K4v  (2001%) 86 | 21.8 -
7522 (1999%) 53 | 14.4 48.3

%#} : OECD Policy Brief " International Mobility of the Highly Skilled” (2002 4E 7 B) X ) HZAERHER

28



Pl E&BEEHL WAL, ThHo,

TNT ) =Y EEEL L TRBEIT 2B, R
FIZR DR F v ) 7 oM b, HEANOFELL R &
EwbiTwb, AIFZETIE, SR - $8E EET
DT A4 —=VFK - —_"AOFEEEE LT, S5I2E)HE
DIFEMEFEDO TV o T2, BEDIEE NS E AR O
T ANERET ZBCREZHT B L TBY. ThHE
RICK AHELERT LULEDN D D,

3. WHEEEEAMO 7T -V BEAOREN

BEICESTOT NI — Y ORESIIE. & EE % A
RETAA - AFNWIED D TE R\, 20BN L&
BRICHET2b0L LT, LT 300&H % e+
LEZLNS,

ELIE (A hT—=2 - NT] L LTOBETH
%o BFEOLHH S RFENREER RO K &2
BN 5 LT, TIVT ) —VIERE UREO &SRR
EOMTHEVCAREMBEL TWb, ¥IZEST, 7
T —N)VIZIRDSA T VT — v O NRODE s &
N5

E2L LT [AMOA] & LTOBRENEITS
Nbo — Mz, WFgElkZ S <  EARIE, 13590
AR E OSSR EH L TWb, TVIT /) —

DYELE 512, [ U RE T % I 72 1 B A
Bl A Y — A 2254 A DD L) RIEEFEICE DA,
2 < EERET HEAE N [Ra] L5
EEANMZERAT 5030, BEAMOERILE %5
TREED H Y 9 %o

B3k, TAHOYZ Y] ELTOBETH 5,
TIT—viE, BEEEEOMETH ) 20556, %
HEETOR L BERBRZ @ L T, N LAV HEM
Mgk L BITHOE D AR« AF V& HIAAT T b,
FEE O RFEPFE R FETHEFELEE T L1485
T, HIADOT A DAV PP HEE > T b, T
VT =20, SErEEASE & AR O L%
ExdH) L HWFEN L,

L LTI, 7TIVT ) — Y EE L2 TRET
LEEE . TOBRERIREICE S22 BT, RN
O TRBZREE - R Ya v TIHEHT A2 EA5KD
bNb, HURHITIESH, RGBT 2 B840
IS EICO EWE R RO T <o

kB, Az, KEOSY 7Y RFT Ly F ¥ —F
AR KF B L O FAMFROE CHEME L T 5, KE
TDT A4 =)V K - =g R4 E NEEAM T A
(2R3 5 & EBURRA % b2, SR & OB % 70
A2 -> T,

29



s Lk v F

India's Role in East Asia: Lessons from Cultural and
Historical Linkage (RIS Discussion Paper #147)
by Ellen L. Frost

Wr7ess—a  TEMRE SiE #

1LAVRNERTZITOBRRERENLSESRZDD

AARZGLHT U7 #HETIOLE [HT VT RIER
A1 ICETAERDPEATH Do B, BT O
IMEREERICKREEA VY L2 T VTR HA
T, ZOWEPRKVICE T > T b,

AARBUG DRI T 2 -7 O 7 REERA OB AL
ASEAN+6 (ASEAN 10 7 EZ HA, whfE, #E, 1
VR A—ANTYT, 22—V =SV FO6 HEER
Mz 7 AR) TH Y AT-FEFER) 2= L0 5 AT,
1 ¥ R BHERA OB ED TN D I EDTRAD
B vz b, ZHucxt LCHEZR &id. ASEAN &
HA, dE, ®EIC X %5 ASEAN+3 OHefl A TRk
FEEERIL 2 JRIE L T\ B,

AAROEROERIE [TV 7070y 74b] &5
BT HIENDORENH 5 & S, HEOFRICITH
ERB ORI ORERH L EEbNTWh, LT
IR T V7 OB ET 2O o THHRFTA
ST F T RGO TVL L) ICHEINDL Z LS
G, EEZOBEPIC R WYL OE / M. R
Mo, A FETETYT7] oMRIZE) RZTw
BDEEDH D Do RLEIEZFD XD REEICELE LD
HIZL o TREFERENDLDTH b,

2. BZIIKREDOT7 D THREEMR

KWK DFEETH A Ellen L. Frost HIZKEE —
¥ —v YEIBEESEITORRE 7 cu—Th 1, Tk
B ERREETH b, T VTREKAEOH)
EIZLBLE LD, KENCBIT A7 YV THIgEOEH MK
Thbo € LTARLEIZ. 1 ¥ FOBUFRMILY »
27 % » %7 RIS (Research and Information System for

Developing Countries) D74 Al v ¥ a v ~X—/¥—
ELT2094 1 HIZHATENT WA, T4bEARIL
WkiZ. 72 TS OEMEA, WL L Coflng
"boo, A X FE [T TT7 ] O5%OMKRDH D
FZoWT, A ¥ FERISHEH L TRHWAIT S & v
HiZzoTwh, ZO&) i, x4 HEAD D
FOVEHRBRLEVWERELZDDOTHA ),

30

3. 7 7 @ Re-centering i&

I, BHEHICBWTEEIL, 2006 EOHT V7
I v b (EAS) fRILE ZNADA ¥ FOBHNfili,
Nz ROV Y 7 - A=A MBIRORREE &5 2
B eI, BEBFEEEICIZV Y 7 - 7 2 A - ORERE
rlodb, DFD, HHRLoLA Y FIFEEE L E
W) YT FIERELZEIZRWIIE Lz EHL .
LTENE, 1 Y FIZEREBEFERIE D672
T, WHROT7T T8 FICHKAOT ¥ 7 BIZH
ZEMT LD THoL T 5, BAAMITIE, 20 A
BERUBFEOREE ARZHLE LTI TE2S5. A
YROHEE HREELRT V7 L BB oW
. $hbb T I 7 O L ICEE L7
A A=V L LTCOIRE LT P THANOEETCH DL, 2
NaFEEIET7 V7 D Re-centering & MO8, ARk 4
RIZHN A ERE LTWW5,

A AV NERTITOHUVERIIERD [HE]
RILHRIZ BT E S IR 2 ML, AIeanc
TTIVTOXALLBER % ShDIZHZ 2B UT, A
YRERT VT OBELEREGREL LD L LTWE
ZETHDH, DFNDARLEIE, A Y FERTITOHM
Rl THESE ] T REDoTIE R [HIG] S8hr~E&
BDOTHDLEFRLTW5,
ZFORENRONL, 1~ FISEEZ S O(LEHE T~
A7)y NEEOERTH D, B, BRSFE
FIZGrnoo, B ERCT V7L E -7
DFEMOFEFETH L, ZOH TARILHA T L T
LDk, INEDBOTERMEICE R L2 L, 0F
D EIESCEIGNXROER Z b, BRIZT VT 4E
WIIRE L2 T, FEHEINE A~ P
LEBL A, BLEILTWA, —F, TVT70HH—
DOEKETH 2 HELE DR TIE, Wb b
[ A | fEHOEMIC L A mEsREIM 2 &2k D,
A FXALDIE ) H5E B IR L ZHIgscib e oH
HEZE PR CTIEEL CE LT 5,

IWBRR T VT HICEE LW AL, FHORERE#D




—IIZRREEM A K L A 20 b Ltk v, BlziE, Bk
MNIHIE BN L AROMIE, RALHTIEA ~» FL
TEDIER &) IRAGTEGT 5o D IZEBHATE A
YFOANTHY, EFETIEA ¥ 2D LN w
A HARANO 0 72 8% Tld, g EEkE v
AA=VEEH, LPLIITIE, HEEOHBRIAL
PRIZHTEI D WwH 22 L0, KEIOT Y 7HM
KIZL > TEDL ) REEDPREN, Z0 L) LRI
WBEDRHhA ¥ FIZMTCREINTHL EnHH
FEOHIZ, NN EFRFESREZE LA REND
L7\,

FHEOZO L) BRI, R, A 2 NidH
FED T ELLR FEMEANDOAKICE TS5 2 L. X
LD~ AN FRER &) BREEYEEL T, 7
DT OIFETEEDO R T LD REFIEIE IS NE
ThHDEVIRRICEH SN TOWL, ZnLHz, #F
EWERGERBOFTEHHDOA Y FEELz L9 L
TLDE, 54 ¥ FITREETWAEL, Bokihanh
16 AL DH A ¥ NEHLRE; > T& 724 Y FBL- 7
VTEERELLZEZLLDTHLEELTVERPLTE
59

5. PEIZMEEMLU A FER
RIBIZBWTHARIZ, 1 ¥ FO EAS S0 % #ols
WCHEMLLZEELT, Yo HR=, £V FRTT
EEBIIHE TV THEORTROBFA  FREE L
THbILTW5E, 72720, Thd 3HEIE. FEOR
FEEIRIZTHENVEREZFHOETH S L bk sT
Who DF N, ALETIZ, 4 ¥ FEET VTR
OBRIZ. HLEFTOLHEOSHEL OBMETHLE S
NTBY, HLEEAL Y FEOMREZREMTE S
2TV B HEETIE 2 v,

IRPAMCH . ARSCER TR E 2 B L R
%\, FRIZHERREE Tl A ¥ FIZBIRTxF ASEAN
BEREBREZ AR EOETHEIZKIE R VWL D
D, TERAHREEMGOKER LS AT L% &
EHFE L D EEPORVICHEH I N TS EHE, &
SI2. MEIZZA ¥ FIZHERARETHDL LV -/
FTTRALTVE (THIFHEZEDOTRTIZZR FIHRB
Mo SOOI, AV FEHEZMIEIETHLET
WL ZEPRLEDO S ) —DOEELFFHIC 5> T
b

6. R7 D 7RBEFEICEITTZ I T7OXESER

RYWoOBRETHLL > D25 27 RIS
13, 20084F6 HIZHT Y THUOECD # HIgL TV v 7
VE AR S NERRY > 2 % 2 ERIA (K7 VT
ASEAN #%i%72t > %) @ Member Research Institute
D—2Tdhbh, O Member Research Institute i34
BEEORT VT BRI T A5 bW E R
b, BEEREOFEmIED IO, T ORI 2%
TTALHAEFRTL2LERIE T > TI L) KX
BOMMEZO L) ZRBLEEN) T2ENEE
o

%% % T2, Member Research Institute ®—% %
RLTBE,

(%) ERIA IZB1T % %[E Member Research Institute

Member Research Institute

T—=A N7 7 |Australia-Japan Research Center, Crawford
School of Economics and Government,
Australia National University (ANU)

TIWAA Brunei Darussalam Institute of Policy and
Strategic Studies (BDIPSS)

#1ARYT  |Cambodian Institute for Cooperation and
Peace (CICP)

] H LS BEEBE (CASS)
TV T R
AV F Research and Information System for

Developing Countries (RIS)

4~ R+ 7 |Center for Strategic and International
Studies (CSIS)

HA JETRO7 ¥ 7 #&307e07T (IDE-JETRO)

] S AR BRI ek (KIEP)

F %A National Economic Research Institute
(NERI)

<L —v7 |Malaysian Institute of Economic Research
(MIER)

Iy »~— |Yangon Institute of Economics (YIE),

Ministry of Education

Za2-Y=77F|New Zealand Institute of Economic
Research (NZIER)

741) ¥  |Philippine Institute for Development
Studies (PIDS)

¥V AAR—)V |Singapore Institute of International Affairs

(SIIA)

54 Thailand Development Research Institute
(TDRI)

N F LA Central Institute for Economic

Management (CIEM), Ministry of Planning
and Investment

(&¥) ERIA %HF (20082) X 1 HAZEHHER

31



] 2.

Y 4

)

vol.4-1

2009F 7B EAT

3 AT

Mok - FAT
2] il
E il
BMARE

ZH "
Rt B AR A Bl SR T
HYA v & =271y 7 A&t
1,000 1 (BL. &H#H51)

A SHE H AR A 5 SR P
R A XA E I T H 14 % 1 5
IR UDX T 101-8010

B & 0 03-4564-6700 (fL3%)
e-mail : hri.pub.kb@hitachi.com
oL BEMER RE R
http://www.hitachi-hri.com

All Rights Reserved. Copyright© (#) H 4G FTIRFZEHT 2009 (M il 57)
ETAR - FTAREBI) HE2 W LET,







www.hitachi-hri.com

SYIRE

FSCRIEHRUEEENL:
HEOMUE ¥

©1996 Forest Stewardship Council





