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(Special Feature: The Development of Industry of China's
Heilongjiang Province and Economic Relations with Russia)

On the Special Feature

ZHU, Yonghao
Researcher, Research Division, ERINA

China's Heilongjiang Province has an area of
454,000 square kilometers (approximately 1.2 times that
of Japan) and a population of 38,260,000 (Table 1). For
the province, which has many state-owned enterprises,
from the beginning of the 1990s on economic doldrums
continued and the unemployed and temporarily laid-
off workers appeared in great number accompanying the
reform of state-owned enterprises. In recent years, however,
particularly since the policy for the revitalization of

China's Northeast was put in effect, high economic growth
rates have continued. The real economic growth rate for
2009 grew to 11.1%, above the national average, and the
province has achieved double-digit growth for the eight
consecutive years since 2002.

Viewed from the industrial perspective, characteristic
is that heavy industry and agriculture form the core. The
industrial output (industrial enterprises of a certain size
only, at constant prices) for machinery manufacture,

Table 1 Key Economic Indicators for Heilongjiang Province (2009)

Indicator Unit Value Chgnge on

previous year

Area Km® 454,000 —
Population 38,260,000 0.2%
Urban population Persons 21,234,000 —
Rural population 17,026,000 —
Gross Regional Product (GRP) 828.800 | 11.1% (real)
Primary industry added value total . 115.430 5.2% (real)

. Billion yuan

Secondary industry added value total 392.040 | 13.0% (real)
Tertiary industry added value total 321.330 | 10.1% (real)
Industry added value total 290.550 12.1%
Heavy industry added value total Billion yuan 249.130 11.5%
Light industry added value total 41.420 15.8%
Food production 43.530 3.0%
Unhusked rice 15.745 3.7%
Maize Million tonnes 19.202 5.4%
Wheat 1.163 30.0%
Soybeans 5.919 -4.6%
Fixed asset investment 502.910 37.6%
Urban fixed asset investment Billion yuan 469.610 40.0%
Rural fixed asset investment 33.300 18.0%
Total retail sales of consumer goods Billion yuan 340.180 19.2%
Total imports and exports 16.220 -29.9%
Total exports . 10.080 -40.0%
Total imiorts US$ billion 6.140 2.8%
Trade balance 3.940 —
Deposits of financial institutions (end of 2009) | Billion yuan 1,102.280 —
Per capita disposal income of urban residents Yuan 12,566.000 8.5%
Per capita net income of rural residents Yuan 5,206.800 7.2%
UtlllzatIOI.I of f-orelg.n capital (actual) US$ billion 2.510 -5.5%
Foreign direct investment (actually used) 2.360 -7.3%

Note: "Industry added value total" is only for industrial enterprises of a certain size (state-owned enterprises and

those non-state-owned enterprises with an annual turnover of 5 million yuan or over)
Source: Heilongjiang Statistical Bureau's 2009 Heilongjiang Province Statistical Bulletin on National Economic and

Social Development (published 2 March 2010)



petrochemicals, the energy industry and food processing,
called the four leading industries, constituted 89.1% of the
total industrial output of Heilongjiang Province in 2008."
In particular, as one of China's foremost grain-growing
areas and the largest production area for japonica rice, for
agriculture and agrotechny great potential is held.”

In the area of external economic relations, while the
share that Heilongjiang Province occupies in the amount
of China's external trade for 2008 is at a low level of
0.9%, from its geographical proximity to the countries
of Northeast Asia the momentum for the expansion of
economic exchange with the Northeast Asian region is
rising. Above all, for Heilongjiang Province, Russia, which
adjoins it with a land border stretching 3,088 kilometers, is
its most important trade partner. The more than 25 border
customs points (kou'an: ports of entry) are the highest
in number nationwide, and trade with Russia constituted
48.3% of total trade for 2008 and is prominent.’

In April 2009 the "eight key economic areas"
were formulated as a priority revitalization strategy
of Heilongjiang Province. The "eight key economic
areas" denotes: the "Hadaqi [Harbin-Daqing-Qiqihar]
Industrial Corridor Construction Area; the "Eastern
Coal-Power Integration Base Construction Area"; the
"Greater and Lesser Hinggan Mountains Eco-Protection
Area"; the "agricultural development and experimental
zone on the plains [Songnen Plain and Sanjiang Plain];
the "Northeastern Asia Economic Trade Development
Area"; the "Hamu Suidong [Harbin-Mudanjiang-
Suifenhe-Dongning]-Russia Trade Processing Area";
the "Beiguofengguang [Northern Scenic] Tourism
Development Zone; and the "High-Tech Industry Cluster
Development Area". What can probably be raised as key
points interpreted from these revitalization measures are the
"putting of effort into the fostering of the priority industries,
including manufacturing industry, agriculture, energy,
and tourism", and the "ongoing deepening of cooperative
economic relations with the Northeast Asian region,
continuing to place emphasis on economic relations with
Russia". Furthermore, regarding the building of distribution
routes and the development of distribution hubs as the
foundation supporting the revitalization of agriculture and
the expansion of trade, by reason of being a landlocked
province, it could be said that they are increasingly stepping
up the degree of priority.

Based on the above background, this special feature
is made up from four papers related to the "development of
industry of Heilongjiang Province" and "economic relations
with Russia".

In the opening paper by Mitsuhiro Seki, "The Heavy
Industry of Qiqihar in Heilongjiang Province and the
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Forming of a Food Base", he discusses the industrial trends
for Qiqihar and the potential for future development,
Qiqihar being one of the core cities of the Hadaqi Industrial
Corridor Construction Area. In particular, the case
examples of the machinery and metals industry and the
food-processing industry, which shed light on the current
situation and characteristics of regional industry, are both
profoundly interesting.

The next two papers deal with economic relations with
Russia.

The paper by Hideki Hiraizumi, "The Current
Situation of the Trade with Russia of Heilongjiang
Province, China, and the Impact on the Border Areas",
in addition to being based on an analysis of Heilongjiang
Province's trade with Russia in the past and the current state
of affairs, gave consideration to the economic influence on
the actual situation and characteristics of trade with Russia
by the form thereof, and on the border areas. Terms which
you wouldn't usually hear such as pomogaika (nomoraiika)
and their organization have also been explained in easy-to-
understand fashion.

In the paper by Jiang Zhenjun, "Research into the
Mutual Cooperation and Collaborative Development in
the Eastern Border Areas of China and Russia", while
focusing on the cooperative relations between China's
Northeastern region and Russia's Far Eastern and Eastern
Siberian regions, he has elucidated the background and
significance thereof. In addition, along with pointing out
the importance of interregional cooperation between China
and Russia in sectors including timber, energy, tourism and
distribution, he has made mention of the challenges to be
addressed, with China and Russia cooperating within such
frameworks as the "Program of Cooperation between the
Northeastern Region of the People's Republic of China and
the Far Eastern and Eastern Siberian Regions of the Russian
Federation (2009-2018)".

In the final paper, "The Current Status of and
Future Prospects for Distribution in China's Heilongjiang
Province", by Zhu Yonghao and Wang Yanqing,
we have considered the characteristic features of the
Heilongjiang provincial transportation network and the
state of the development and upgrading of its distribution
infrastructure, and we have made analysis regarding the
state of development of the logistics industry, and the
subsequent challenges and prospects.

My hope is that, through this special feature as outlined
above, the reader will be aided in their understanding of
the current status of and challenges for the development
of industry of Heilongjiang Province and interregional
economic cooperation between China and Russia.

[Translated by ERINA]

! Heilongjiang Yearbook, 2009 edition, p. 55.

* Regarding the potential of and challenges for Heilongjiang Province's agriculture and agrotechny please refer to: ZHU Yonghao, "Observation
Report on Heilongjiang Province Agricultural Production and Farm Management", ERINA Report Vol. 85, January 2009 [in Japanese only]; YAGI,

Hironori and ZHU Yonghao, "The Prospects for the Agricultural Production of State Farms and Related Businesses in China's Heilongjiang

Province: With a state-owned land-reclamation enterprise (nongken give) as the subject’, ERINA Report Vol. 88, July 2009 [in Japanese, summary in

English]; and JIAO Jiang, "Industrialization of Agriculture in Heilongjiang Province", ERINA Report Vol. 93, May 2010 [in Japanese, summary in

English, p. 93].

3 China Statistical Yearbook, 2009 edition, p. 742, and China Commerce Yearbook, 2009 edition, p. 543.
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The Heavy Industry of Qiqgihar in Heilongjiang Province and
the Forming of a Food Base

SEKI, Mitsuhiro
Professor, Graduate School of Commerce and Management,
Hitotsubashi University

Summary

Qiqihar, located in the frontier area of China's Northeast, is currently facing a period of very dramatic progress. There are
four background matters which prompt this.

First, there is the heavy-industrial base which was established from the 1950s. The formation anew of such a heavy-
industrial base is not easy. The contraction of large, heavy industries as a global trend is a cause for concern, and the
significance is great that this kind of sector was formed in Qiqihar. In the future its playing of a new role within the
industrialization of Northeast Asia is anticipated.

Second, there is the transforming of the wilderness of the Northeast into a superb grain belt. The area of Qigihar's arable
land has grown to almost half that of the total for Japan. Furthermore, it appears to be expanding. Concerning this production
of agricultural and livestock products, however, new large-scale management, etc., has been commenced, and the food-
processing business also has begun a new sudden increase. The expansion of foreign-investor enterprises into this food-
processing sector is also becoming apparent, and Qiqihar's agricultural and livestock industries are taking on a new hue. In
particular in Qiqihar's case, because development had lagged, the concern about soil pollution, etc., is low, and with the rising
interest in the global food "confidence and safety" of recent years it is attracting attention.

Third, Northeast Asia is approaching a time of new exchange, and the locational conditions which Qiqihar is bound to
have through being a frontier area are changing greatly. Rather than that, within the exchange of areas such as China, the
Russian Far East and Mongolia, its future continuing centrality is hoped for.

Fourth is probably the existence of the people who have raised up the borderlands to this level. What should be called, as
it were, a frontier spirit has deeply permeated people's hearts.

Such kinds of favorable elements have built up, and Qiqihar's stepping forward into a new era is anticipated.

[Translated by ERINA]



ERINA REPORT Vol. 94 2010 JULY

FESEIEDOMOS PTESOEK L SR AOPE

BAEZIRREEET

1. BEEIHOMOY 7ESOBBELES

BHTA . 1Y 7 £3000kmbh B2 S F A L
TWwbZeR, EEELY FWEREOKHKOBELNH S Z
LR EDs, HEON T Y THEEIZBWTHEICKE %
HWARZEDOTE 7, TOEVERIZBWT, EEROM
BT8O 2 H19M#H0H £ TORMBE M. 1917
Fou 7 HEGUROEREHY. 2 L TI990FE(LRED
REEHPNEEEL TE 2,

9174E DT ¥ 7 #idnth, WY B2 2 A E L HUs,
DIEIZEBIMNIZE A > 720 19244R 1P EI O % di ik
T 0 2 HLHUR O [EE13297 % P OX) Y i AKRHR

28 2 [ I D JEE I 75% 1% LTz, ORIl
Jeu RV EEI (PETIE TR B IS idhdigk
WA - 72l AL NA TV, FEFFIT, BAEEIL
(@78 [7TA—=VH]) VoL, BHRETHD,
ZOHTH/NIVE VIFZHILHISON; Y ” 5 D90% Ll & 5
DTV SO, VETIXERSE S % M5 LT
WS, BEEL, BERET (my 74 Ty R) —Wl) #
AT CIEBEH G VAT DI, BEb e Y TR ED
HeHh o T B EME, B, WL, B, R Bl
IR, AR ETIRE L OBIENBNZS L L,
19354F I H AR B SIS HE L7t by 05 B 1358 e
WZEE L7,

Y ESE R TR S NS DIX1B7TETH),. To
WEf], P, VIR L D EBOEFMEREL L > Tz
72, ESIME S L ER (PEM A BUTTE b5 FE
B¥R LTy 7O G HER OB TITbN) &
ol FMMIEIEN— 7V THEL, KAlE LTS
Wy % ST B Z b Nz 19574 BRI BT L 7
A=W TFITRYF 2 Y A7 OB TOAKRG D Thbh
7275, 19584 IE AL FHL I IX FHFs i & R 4t 77 1 2
Tkt BTLHXFHIEER &N 7 2 7 I
DB TOEBITONE L)k ol DX 7 EEERH
B I RS AL T 5 19664F F THElT SNz, Fh
VIR, 19834F F THIlr & 7z, Z ORI O EEHILA OXF Y
BEE, 19574E D 1075 )V — 7V 2 5 19604F 12 13617.205 v —
TNANE BB L 725, 2 OB L. 19664F-121317.6 )7 v —

NIVE U,

T TREMER WML 4 - FRBH

TNV THo7,

198341 Y BUFF Bl D & IS D W, BB M
Wi 7 ar aRX, NE 2 IOV R T &
FEMFNAL AN A7 ROMT, AL A7 T VETOHE
¥ —) BHHRNCTEREHVHM SN 2Ok,
By 7 19874E IIZ T & 77 INXYF = Y A 7,
BRETARLE 25 YHEN=—Y =L —=r 22z

WHIA SNz, S 51T, 19884 ICITRIILA, HHA.
WE ¥ TIVHBX EHY 4 7 VEHBIK, SEOBHEI
LTV EBHENE 2 b7z, ZhICEbET, BRITE
TIREIL, AR B, B, kR R EAAFToN
AR S hize 2O, RRLE OX Y 8 51319834
DI589F AA X7 5~ (T4907K FVHIY) % 519924E D
2072 AA A7 7~ (159K FUA%) ~EHIKL 7=
oy TS E 19934E 121318930 FvIc T TR L 72
A ZOHRIZIEREFF T7 ~ 9 & FIVEITIAD - 53
L 720 20004F-AAIC A D B 3IE— B LT8R LiselT 7225,
20094V IFRTAE I LA TH0%E < b L7z (Balk) o

(IN—

2. BETEEBOSE S LHR

RO 5T RICFBEOHL TN TH L —HHHDIE
2 DEERS] HY . BEILE L TRITES ] & &
ENLHBRL T KOG DD %0

2—1. WEES

[UBE S ] &, EBIH O - 50k LT — B ITH
SND [ESRES ] L3R 22T ESAEOMETH L. [2
By ix, BEETE ERE LzES ) ([
G ] EIFHEN D) PMTOELE O B, EAED 2B
ZHEos TITb MBS (385) 1 L. Bl Lo gl
52 BHETH L. DEEHIIEAELTH LB/
Bo] LA THHRS] b Y. BB NE- S
BB RGE Sz THR] 2@ U Tirv, El#E 5
HACHRE SN THESIX ] (BlE TIRES#EY S
20kmMNTH 5%, BlFEIIE5 ~60kmIciET 25D
%) TH ) BEILEORE, 220, WEEMI O % B
16771 OKEE104 P, S #Ar, $kik 1 A1) A5UEs

VI T [PERGTRS ] BEET R RE, 19924E, 249%— Y,
2k, 233—3,



ERINA REPORT Vol. 94 2010 JULY

BOLRELTHRESN (K1), 209 BI040 [H
TEHKX] 2507 5T b,

Z O X9 Tl BE R S 19844E 12 A x4 2538 (24
W) 2% [AB/NERATEEIE] 2% A L2 L IChE
bo ZOBEIXI9914E 4 H o E# . (FEFFIRBUF) 12X
5 [FEEBRED GUEE Y & RF ) 2 MmN IR S
&, WBOBRKEEEERES T BIICHT 288 ~
oI ] 199645 1 HOEFERICE 5 [A5EE5ICHT 5
DWW T oML 19964F 3 H OxEAME 5 %35 1 1
NS X B [UBINER S & LB XM B ) A B
HEOBAL 19984E11H DRIV BRI 2 £1C &
% [ABBGDOE LR DBEDI-ODIWFTERME] 1IZBWT
A, FRLTE 720 LA L. 20084E10 H 12 ElH B As 5 A
L 7220883 X% 3551 Sy JE I A R RE LS B9~ 2 I N2 & o
T, BIBEBRSEICRE 2B b0 A U7z, ThE T, 3
MW OEGIH LTl A 2220 2B RIS L Tn
7o EOBEDSMBES NIz —Ji EDTE D 725 B X
G LR BN e E - S IX & LT s,
O3 7 NIEW R L CRETES) TiIrbi s [HHEY ]

VR LT, i A SRBLAR3,00075 2> 5 8,0007CITHE R E 7z,

2-2. RITES

WATE S L. BEAD B vida v 7 AWiRfT2 4 H &
L CHTFEICAE L, fmoliEA - 5tx B2 7% ) 5T
Hbo TOXIREROWENE, VEFBOREFHIREL. &
BUIRD 721980 F K B E o 72 bl T b, HE
A By 7 ANEd, 179 EAHE R ER oIz % %
25 HEANEE K oG, TIKMGE ] LIFEh 5 )ik
THEMZFIMBL T2 720, ZORBIHERLEEC. 25
BMEHZIZI T v, FEEA. RE»S e TICAES
HTOMMmE LA, TEEHAA TR NI MY -
PEZELL. BERITERTO Y 7T ICAE L7, %
L7z & 2 Py o e - W oElge - /AhgeTiid Tl
T 5. BAHREEHE. HEOMAOHxFLHT—D
ot e LCTHEMAIT) (REGEE ], Z ok, @
HHIIEBMIED 1050 LI EPHSETH L L ELITH
DB Y TIZL > THBINALD % A5 EFH TV 5,
F 7, FEBMMAE L D BRSO A, Tl 7RI

®1 BEIHEOMOC7OR (ZBRUOAEAIIORZRC)

T3 7 OFHGATEIX [R5 =103 7 OXFIEHLE TR BB EE AT B
F 5 Ml i =AR2v 7% (Illokposra) HEjHE (%) = 5

7 L— U Wil =Y %) % (Ixkanuumga) fit (HBHEE)* &[S A By
Az =" v a2k (Ywakoso) iy (HByE)* E]ES NN
7 25—V (B |=75I~RYF x> A2 (Brarosemenck) iy (HByH)* ] B A B
75—V #A=a0v2% 5 /7% (KoncTaHTHHOBKA) iy (HBhE)* I B N
7 A— VI #Hr=RY )V aFx (Mosproso) My (HEhE)* [E]523 A B
25X Hia M [ 3 |= 8% 2 3% (Hawkoso) i (EEbHO* | R VN7
25 Y HiRM (8t |=72—1¥+ (Auypser) i CE B B8 A B
25 HiRM (Wil |==y=1=>v2ax (Hukuenenunckoe) | #f (EBHH)* ] B A &Y
rosu7 Az W) | [ |= 1 Na 722 (Xa6aposek) iy i[4S NN
A7 A S| [ BT |=X2 179 (Moxposka) EEIEN o A &Y
i s [ JEM |=<1 3% (Mapkoso) H B o A B
i [#il]=+»VU—- 807 (TypuiPor) FI Bl o A 159
i 75 MIFm =R27 9 =F 24 (llorpaHudHbI) i IR A B8
ity [#5 |= %29 =F 24 (Morpanmamsm) EELo [ A 5
i 7 [ H% |=®%L % 7% (Ilontaska) H By o N=L/

() & W23 Lz I BB A . BUBHHRIC X (20084E 5 ) B X O REBEBRICEKB L 2wl & Thd,

4 A5 XA 5 H i,

(HiF7) Cornamenue Mmexny npasBuTeiabcTBoM Poccuitckoit ®enepauuu u npasuTenbcTBoM Kutamckoit Hapoanoit Pecny6

JHKM O NYyHKTax Nponycka Ha Poccuiicko-KuTaficko#l rocymapcTBeHHOH rpanumue ot 27 susaps 1994 r ([ [EHE
ICBU 2 B T T RIS 2% u o 7 B & N RILRIEIBUR I O 19944 1 H27H ]). Pacnopsusxenme I'TK Poccmm ot 4 ok
Ta6ps 2001 ©.N91-p “O myHKTax NpONyCKa uYepe3 TOCYIapCTBeHHYI rpaHuly Poccnitckoit ®emepauun’ (EFKBI
THAES [0y 7o EEm#Eih 512> (http://www.ftp.altaru/show_orders.php?action=view&filename=01r00961) o



FHHIRBIZLTCWE EBFbNTWE, 20z, a¥y
7 B 72 072 O T oA & SN A B R LT &
72 RIS X BB OWEE 2 RS 5 720, 20074
4 AP, AHEINC & % a > 7 BN TOREEB~O LI
BLHHE A Lz, X512, 2009456 HIZIE, EAZ T
ORI [F Vv F 7 | A E R R % 9IS
N7zhs ZAUIIKRtER %8 LT A L7z s O MR5E 10
T THRFOBKRE LIS Th o7 7—F VEHM
. 20094E12H. F = V¥ 7l OMBIC X o THH L
P& B ASI Y « 2 ORGR, B QR TSR A R AT
L7z &7z,

=7 BT NOFRITRSB EEN I Th s HIXIZ X 5
TERRDLTETHOLNTOS L) THEA, wFhd [/3
<~ %4 % (nomoraiiga)| EMFENL—Ho [{HEE]
LD EERTAEHE L HoTWwh, WE Y IIVEBXEM
BTk, 283> Y2 (noroumuk )] EMHENRSL T &
OEBETICWL D20 [ A (gomen )| LIFIEH
BDHMEA L, WRFEEH S W o 72086 55 % A 0
BIWTREZR &9 1250W - L (B 7 oBHITIE, —A35
kg OIE NS AT IR, W) U OB R OY 6.
ANERBEND IO, B bFEMICKGTT5), a7
W - AES, MG E RO TREEIGEA TV S, /8
<A AN LTI EATRATREE Lo T b (X
1% H A4 HDOERL), SHIEK L. 7V E=) )
TIE, RITSHAERR S OME A TRITTE 2 [2a )

ERINA REPORT Vol. 94 2010 JULY

LY T—| LXEND TN —TIRAIT R L TV b BB
¥arb a2y 7 —HEDEEIE, TnEAHT LA
PBREHICEL ) VT —TREEE (run) HE
AL SRE A2 . W & R, R % R
ANOMATREZ L 9125w - B L. vy 7B - AERE,
TR Z LD TRFIGEA TS (M1 285 F A 70
B 2). BHEEILA TIF20004: 5% 172 & FRATH 5 35 5
FIELTRIESN D X9 ICho 7R Zhide v 7 Aick
BRIMBEADARTH 5o

3. 1990FERLUBEOHOL 7TES
3—1. BSHEBLETLNER

19904E R D BT A o a ¥ 7Y (DT THa
Sh1) 13 R (1994~19984F)  [WEIH (1999~20014).
FERM (2002~20074F) Z L T2008~20094F D7 - Lk
MU B 2 ENTE D,

B 019984E 1213, FhE CoRuZ Bl Lk s
(199341891 F V) D35% 12 % THA L7ze THIZIEW
KOPDRNDD 2 A5, B CIERELAPHTLT5
O 7RI (DLF TR ) o8 % AT19944F DLk
BEICEL LD L 0 YT NS & B RS R (15
77 ¥ FRARMEEN) (O 808, 1Y TICXk B E
25 O ABBIBOE (FEBAL) ZEXdH by, b7, WA
I CIEHE ORI DRI X 2 EMBREOWAD 05K
ERERELTHITONS,

1 INIHAHDORK

= N [+ Eo o
Enex r ot L . VIRE
L1 R
A > C
= v
LEEEY R ==
- — n &
T ] -
BH
A .-H": i
EwlEa i 5
T as
B
T i
Hem
LEl B
ra
W vE
Ll Ealb L
r
L]
il
& LA -
[ L Bl

(G =35

L s
LU oz-rF
- T
nu.-.l.l' -}

' v
L L LN T L
1
.
L pe T 1
- [
B o | T
. 1 1 &
AR A M [T
I 1
b g o
r'.u.u..._a...|
.
1
Ll R R [
) e g |

* http://www.rianru, 200904E12H 3 HAt.

1 20084E DB GBI L 225, AR L. SHhETICRONA X ) ZEHET RO S E 3R 572012, 2 2 TIIFHEL» 54

L7z



ERINA REPORT Vol. 94 2010 JULY

19994F I IA T4 EE38% D H I & Fedk L. 2 NLLRE2001 45
FTCHERESELBA DL LI o205 EE 5N
L. 20014E 12131808 NVIZHE L 720 2002471213 5M 25t
AT L (2333 M), INLED20084EFT—HL
THIMUAET 720 LA Ly 20004020, TS 70 4 ml - 4%
FAROEREL 2T T BBFIINEIT A TH8ME v
b L7 i4E49.6% W) o

19994 b 0B M B S on - FRiE, o ER
HIRRR O & v ) BEROIE AT, R AHUR T O 1538
MO RELEEL G 2 2 BAMIBOMIBRAE L, By
Hi/NFFAEBE OB & KT 19994E 2 S X I KT AR PE Ol
IR 7z, MHHISHRE L. £ OBUEANR b Hii/ L 721998
fEa e (100) & L7-& & BEEIZAE 520024E121%
120012 F TR L. Bt AR 2223 SIS HLR LG @ %2005
FEITIFI4L9C F TR L7z T X 9 7t s M3 i o
L - SRR, B EROFM RS (B ERE 5
K) S8, WAHLOHRMHA LIRS T LEZON
%o WHHIROWAIHEM oW TH ), FFIZ, WEH
WERDEGHBRPREVERITEL S OB TH L & A
Ry ENTE D,

Z 2T U TR ool ol g oRERR % i
LA OBIRE X OIS H OB, SBET L TB &
oo Bu P, 20024 F CLEE BT M OB A A H
% ElloTB Y. BHRTEIHATW (F£2),

LA L. 20004F% S8 Inse o5 A 2 Ll % & 9 12 7%
Y. 20034 AR, EAEASE AR A LN X ) ISR o7z,
FRIZ20054F LARE, AR E (7)) I XAMICIER L 72,
W - FEIE ] (1999~20074F) 12, #ilii335.26%, #AIX37
RN L 20074E 113 B TR A6 K Fvic E THER L7z,
RRILAO"RY (LT [#85%]) wHIchos0as 7
HEIE, 20014E LIRS A2 TH Y, 20074FE1213262% 12
E L7z,

BHLAZ SN IZR T S ORI AR 2\ 720,
BN OB 2 BBICHNL LI TE RV, Moy
THEOKRE PSR T, BEHOHBEMBINC L 5T
BO”BICBIEMENND 0 ) ORERRCTE D LE
Z BN %, - FEY (1999~20074F) 12 4 i &
108.18f& PN L7z 2@ B, A& (HnN%H50.76
5 B v, BEHBIIC G o 5 HE469%) & #E (94205
Fov. [87%) THMMED556% % i T2, ZD1h

k2 BEIHOMODT7TEBHE

(AL - R FV)

RERLARHA Y a7
U By WATE oo | — e 5%
WA | WA | WAH | R WA | A | WAL | BV | WA | BRIV | RB | WA | WA

1993 | 32.9912| 16.8653| 16.1259| 189344| 84265| 10.5079

1994 | 24.2560| 124130| 11.8430| 80082 29118| 5.0964

1995 | 238645| 11.6641| 12.2004| 7.0265| 2.1040| 4.9225 -

1996 | 24.4922| 108210| 136712 80257 20988| 59268 23536| 0.7073| 1.6463 56721 13915 4.2805
1997 | 24.6298| 13.0724| 11.5574| 79306 3.2954| 4.6351| 6.9909 2.714|  4.2769 09397 05814 0.3582
1998 | 20.1047| 9.0611| 11.0436| 6.6970| 17583 4.9388| 6.0661| 1.2477| 4.8184 0.6309| 05106 0.1204
1999 | 219127 9.5023| 124104 9.1670| 23198| 6.8427| 7.7115| 1.2016| 6.5099 14555 11182 0.3328
2000 | 29.8620| 14.5101| 15.3519| 137178 4.6499| 9.0983| 10.1365| 14476 8.6889 35813 32023| 04094
2001 | 33.8454| 16.1218| 17.7236| 17.9891| 7.7952| 10.1938| 109162| 1.3306| 9.5856| 56613| 14116| 08033| 0.6082
2002 | 434934| 19.8770| 236164| 233268 9.7220| 13.6046| 185405 7.1003| 11.4402| 1.7327| 3.0536| 08890 2.1644
2003 | 53.2964| 28.7456| 24.5508| 29.5505| 16.3802| 13.1703| 21.3095| 10.2399| 11.0696 4745 34960 1.3953| 2.1007
2004 | 67.9204| 36.8249| 31.0955| 382298| 21.5352| 16.6946| 254014| 12568 12.8334| 6.6898| 6.1386| 22774 33612
2005 | 95.7216| 60.7202| 35.0014| 56.7643| 383644| 184000| 36.8537| 224534| 14.4003| 12.1419| 7.7687| 3.7691| 3.9997
2006 | 1285729| 84.3642| 44.2087| 66.8693| 453956| 21.4737| 46521| 30.5965| 159245| 86589 11.6894| 6.1402| 5.5492
2007 | 172.9858| 122.6870| 50.2988| 107.2789| 81.7047| 25.5742| 54.0529| 35.1524| 18.9005| 11.8127| 41.4133| 34.7396| 6.6737
2008 | 228986 165.7389| 63.2471| 110.6314| 79.7057| 30.9257 55.7 34.2 215 131 41.8314| 324057 94257
2009 162.2 100.8 61.4| 558000 32.7000| 23.1000 34.8 21.3 135 10.2 108 1.2 9.6

() 1. 1993~19954EDfRAT & %, — &Y. 1993~20004FE D BE/NE—Z I 7 — 7 ML,
2. [HELHEHEE] OMEHAIET IV TH DA 20004ENVE UBIOHAL L HF— 35720, RETIIE FIVICEE Lz, RITES I
[RFHEHER] hoRATENX [Zofl] ofra il Lz, [Zof] I TR %% Lo E TS HENED B % 25,
2001~20054E DKL [+ WUERBIL AR SR | [2h 5 TRITEWRE] & [Z2oM] OBFEMFFIF-HLTwiE0, A%

Tl (2ot ZiirE% e LT L7ze —B-55E. xa sy 7R85 588/ NE—R S R OTRITE S 2 W U7z

() BRITARES. day 78S - BE/NE- S RITHE S 01993~20084E 13 [EHITHFHES] S 20094813/ )V ¥ U BB 120095 #

LAYV EAT I o




WK ERBMZ R L7-01E, B - B8 (200865 B v,
[186%) TH oo THHDI LD 520074 E THOED
B2 aiRKit. £ LTHHMEYomEILKIC
FoTh72b 8N DTHIEARTIENTE D,

L2l 20084E1CI3AE 5 b Ru g b ke LTHAR
L7z (%4324%. 3.1%) #% BofyhClddmidniec
HARTHA L7 24% WA 8 AIE209%H00) o i1 75
ik AD L O, A A & HE O L 19994F DL
TR THAFIZIATHA (W H A 526 Fvigd)
L7zo 61T, 20094EICIZAE S D RS, Wil i
A EBFHAFITHARTRE A Lz, HaE 5 ofiidm
FITHARTUTRE P VA L. 209 BAT AR IL33ME F v
WA L7zo 2008~20094E 0 B a2 St o A&, H W
BRI O 2 BB L5 DTH -7,

3—2. EO0B50ERX

Bo¥gi3, HHoERMEOT T, H# [U5EHEY]
LWV BRTIHE 57245 BUECIdF & LT, BB/
B —BEHFEBLORITEH OB TR T2,
20094E DB T E B558E KV DA b, BB /INEE 53481
Fov (624%). — B %5108 v (194%). IRiTH
5102(& Fv (183%) THho7z (]2) 22Tl 32
DE G TE B2001E LD BOE GBI 5%
BAHENOEEEZ L TnuE v,

2001~20074F 12 B 1 5 13935665 F v L (44 o
HIMREH) . 209 HalE/NEE 5439266 Fuign (R
O G MR R DAT % ) . — 8 5 337 8348 v (R
404%). FATESH1L81E FAsi ([126%) TH o720
O, TOMOESIMIIENTE S E —KE S
SEMFIZFR U LS ICHFG LA e h 5, LaL, —ik
HHHEIZ20074 R ICAWUCHIML 72 b 0 TH ). oz
s L 722001 ~20064F D [ T A % & LB/ INEE 5 O35
FEIX685% L < — M B I15.3% 12l & o 72,
2008~20094F (I X a5y (it AR 1 Z5150 KV
BL (GE42 OWBREE) . 209 HalE/NEE 51936
FVIRA (374%). —#E 5 %3060 Fvigd (59.25%)
Thotzo UEDGHTIC LI, 2001~20064E 0 o 5
(it AFRAH) TlE, BHWRITH§ 2 48/ NE—E S 0%

ERINA REPORT Vol. 94 2010 JULY

BEEEDSEEDo 72 205, 20074 LUK DR Byl iE — e 5 5
DWAHPKEHE LI L2 RLTVWS, 2%, Bo
MBOHRNLGIERSTH Y. ~EHSEEaH o —
JEDK - WAERE 5T b,

it TUE, 2001~20074F D AE & 0 S B INAR 1 77.050%
FIVC, 209 BalB/NMEE 337 F v (ReEH %
D437%) M. — e S 31544 RV (1M40.9%) B4,
FATES1L81E F)v ([A126%) WINTH 72 Thbb,
C DM OB Z BB NER S & — - 553
LI BREME LT L5, L Lyl AKAR A
20074F- O — 52 5 5 DRI % B 2: L 722001 ~20064F 0 5%
NS DHEGIITIS% TH Y. R HHIL72%TH -
720 2008~20094F 12 (F IR HIZAE F VT, 2D ) Bl
INEE 513850 B v (i Rl 0283%) WA —
W 2 5533541 MV ([A684%) WA, IRITE H16146E F
v (F133%) BATH o720 WHTH . HiHAKEFE
ABUNERGHBHLTH D Z L5055

Boug ol A iR T LB L TE
2001~20074E D BEMNA 1316474 KV T, 2D 9 HBF/N
R S102148 VBN (62%). — %% 5 %56.260% F v
B (38%) TH-7zo LA L. 2001~20064F D05/
B DFGIE85% T Ly — 8 555 1341.5% (2 H5
L7260 2008~20094F &M HIL24T F VT, 2D b
W NER D5 AE BVA, — B 55529368 vl
BHotze WATIE BENEHS L —MHHEDL., WihT
A HNT220074ED & 5 % 2B MAOWIMNIA ST, %
FELTHERBRLTWE, 0 L, 20004E0H TG0
AWBWAITBNTH, WAPREND ZwRbTL L
FoBERDO—DLEZ NG,

4. BEIHEDOERICHTZ2EOBZ D&
BHEGEBOEBOWBIIE, FE - BRICETOED
TNHFRONLH, B, S, B8, sy E
20094E D ZFINC 31T B T LT E B,

19934E DR B & B-E 5 OBEE I B CTHB B D
Dl o 721998 DI, WM BWADFEL L5 #IKT %
AR L7z A% (19934F L 19984E o & T 26 1d 45 #46.3 %.
315%). FEEEM (2001~20084F) (i XA 2 K &

P ZORGIEBENEE Y FRITES IO TR CORS D EE NS,

5 20074E 1, B GHEAM L0, — RSP EM L0 Th b, O, BEILERSEE0ENcomBEmNES 2N L0, BufBe
BLO73ME R Vo9 B, BHLERIZ406E VT, SRR ISR TRIL0RE 02886 KV (2095 BIRIIBIMIZ24.2(8 K v) THh -7z (1200748 BfE
VLA WML 5 AT 15 55047 | http://guandong_sub.customs.gov.cn/Portal/118/File10.doc) o

72001 ~20074E DR, BEETLE OMAICB VTR E 2R % 5o 25 M- B, R, MOV 7L Sk 7 LA RIS e i fl - R T o
720 20094FICEARDILFIT R E KT L7225, b o TEIMDIEDS T E o720 SO X I ITHMHICZ LIEZALNL DS, &RE LT, WAILB
B REEAS R R - M VTP SADRE L TR EEZ NS,



ERINA REPORT Vol. 94 2010 JULY

LB MO %R L7 (55210365, 36f50HK), 1512
2005~20084F i i O B AR B AL I A 2 K & < 1l %
£ 9% o 72 O i 45 B0 5812 20054F-64.9 % 125 %.
20064E389 % : 263 %. 20074E454 % : 138 %. 20084F
351% :256%)e SO i, 20004EACHI DB 5 DE-E G
OFEEDS, B E W TETRELCEZILE
RLTWb, ZOL) ERH LR GOMROELY
3. BTA OB S B2 BuZ G OHENENE WD
LWk oTEHEN S,

M2 XA BELAEDE0 L BuR R HEOHR %
KRL725DTH 5%,

BEHD D BOR o IE. HHEEI DI0EL

K2 REIHEZEREOBZLIROHRE

TR s

i W
7

AR N L] ]
—EoHRiEEEN—EocWREENE L]

() ZEHED TS H EFV) AHED EILE (%),
(T A AR

121d30% B L2 23 LT w7225, 20004E DL 0 BB 1 B o i
KIZPES Ty 20004F D46 % 7 5 20074F 12 1362% 12 F THAMN
L7zo BB 2 s i A IS B 2 Hes b 904ER1IC 1R
UL ZRBEZRL TS, 2001482 5 RO
A — T EI B LA R T LG 7z, 2512,
20034E2> 5 1d, FH BT A B B IRIigimAICBIT S
BouBSEz EHb X)) lho7ze 2D N5, 2000
FRICBT 2 BRELAOR SR IBOESEHIC L o T
FHENTZDDTHAI LS b. Tlow O,
ALBIML 7225, hida o 7 LA o E D 5o X %
bOTHAHLILERLTWVD,

5. BOEZ &R
—EDORAEFEL -G OMRICBIT 5 —20fFiEE LTH
DIRAFTED D B0 T ORI R HFETA L\ ) —D ORI
BHL AL E, RO G0 ERRILE OHISHRAEREIC LD
% WHRIZ19994E 2 H20074E T T B L THML T & 72
(19994E2.6%. 20074E115) ° LA L. O enbid®
RGOl - M ADSHISAERICED XS IZHFES Lok
EVI LMD LRV, LA LD S, o
ENH RS 217> TS EEMX 2 k3% &, 22 Tidk
Oy 7 EGAHIBARFICRE L BEEL A TnE I EPE
ETE 50 2OTIIRNLENTH - ZEHEON A, T
TAEMFLTEEIREE KTV, 8KE, ¥ 77—,
HAHEH R E) OFRBITL > GEAMZRABTITER L /-

®x3 FRATOES

(HApZ TR BV, %, TTA)

T 5 — i 5 BN D) BERHE TS EDAIN
e e ek o He vl i VS
2000 14,680 87 0.6 7,095 48.3 7498 51.1 9.6
2001 12,784 189 15 5,230 409 7,365 57.6 44
2002 14,419 475 3.3 6,060 420 7,884 54.7 35
2003 10,902 1,061 9.7 6,616 60.7 3,225 29.6 -
2004 28,904 4,771 16.5 11,797.3 40.8 12,527 43.3 -
2005 58,2928 | 17,379.35 298| 16,625.97 285 2427727 41.6 -
2006 | 15842222 | 108,324.26 684 18449.76 116| 3153233 199 44.2
2007 | 23642283| 151,887.6 64.2| 48,064.63 20.3| 36,369.05 154 52.3

(1) 20044 O BB/ NEE BRI 20054 A HEHE L 727200, BEHATI RS EGH % e 2003~20054E0 1

7 NIRRT - S L

(A7) S5 02000~20044E1& [RWTAEE] 2005~20074E1& TR AMER AT 1 2 7 ARITH D
2000~20024F 1% [RI4E], 2006~20074E 1% TR A B B EEREHE] o

S HEBETLE OMBEALE (BRICHEEHER) 205, MBRFICHD 2 BaR G bR % 7 U CHl,

S —ENIBTHES L ERBFEOMERIE, EERE VI ONZHICBIIAMRE LTELLIENTE L, 20720, HHZZOEOREHO
e LT, A ZOEOHED LIZEEANDOFG L LTEZONL, LML, HlicBVwTid, ETORSPEOMBRFLEBEBRLTVW S D
TR ARV, 2k 2E BRTA O, 2 ToilER s RLAORFIC L o TEAN SN D THLDIFTE RV, $RAD, £2TO

AT AT IR THE SN DT T 2V,



RARDIENTED, ROUBGDBI b T2 EEH
HOEFETDE) LREAEZLTWDA, LY biFk
XLFIRER TV L ORI LRGN TH S,

3 FERMTO”ES & v 7 NBOLEO KB OHR =
ARLTWS, B 7 NOEYTH LBRETE S, ¥

ERINA REPORT Vol. 94 2010 JULY

20074E 1213525 NS B A TW A, st EIZidER T 2w
B NS RE T T AAHISREICHE L T aHIE %D
DHDEEZSND, #IFMOYE, R T — & 25
RS, 20074E0 1 ¥ 7 NKRIF X700 A il S
6.568 IV, JRATSHEDIMENAIZL2ME RV Th - 72,

HDb oL bEERMERoTEL, B YT ANDEKFIZ

The Current Situation of the Trade with Russia of Heilongjiang
Province, China, and the Impact on the Border Areas

HirA1zUMI, Hideki
Area Studies Center, Institute of Developing Economies, Japan External Trade Organization (JETRO)

Summary

The year that the current border trade between the Russian Federation (the former Soviet Union) and the People's
Republic of China began was 1957, and at that time, because the trade of both nations was monopolized by the state, it took
place as inter-government trade. Inter-government trade between the border areas continued up until 1966, and subsequently
was discontinued up to 1982. In 1983 China-Russia trade recommenced once again, and has continued down to the present
day.

The area shouldering the greatest role in China-Russia border trade is Heilongjiang Province, which shares an
international border with Russia extending more than 3,000 kilometers. The trade of Heilongjiang Province, besides ordinary
trade, takes place by way of border trade (small-scale border trade and reciprocal trading by border area residents) and shuttle
trading. The border-trade system which gives tax incentives for the fixed trade which the border regions undertake began
in 1984. While the tax incentives for the small-scale border trade which enterprises undertake were revoked in 2008, the
incentives for the reciprocal trading that individuals undertake were widened. Shuttle trading is trade where people enter the
partner country as tourists and carry out commercial exchange, and both Russian and Chinese people are involved. What is
shown in the statistics, however, is only the purchasing by visiting Russians, and this came to be reported from the second half
0f 2000.

The trade with Russia of Heilongjiang Province had developed from 1984 up to 1993, but after going through periods
of stagnation (1994-1998), recovery (1999-2001) and development (2002-2007), since 2009 it suffered the backwash
from the global financial and economic crisis, and the amount of trade fell sharply. The trade expansion in the recovery
and development periods was mainly brought about through the expansion of exports of everyday consumer goods (fabric
manufactured garments and footwear). Looking at the expansion in trade with Russia of these periods from the perspective of
the method of trade, the largest contributor was small-scale border trade, and shuttle trading also occupied a relatively large
share.

The trade shift of Heilongjiang Province also shows a similar shift as with the trade with Russia. This is related to the fact
that the trade with Russia has an extremely high percentage share within the trade of Heilongjiang Province. The share of the
trade with Russia has grown from the 30% level of the period of stagnation to 62% in 2007.

The trade with Russia is conferring a great many benefits on the small border cities. Large numbers of Russians are
making visits on the pretext of travel, and are purchasing large amounts and returning home. Owing to this, tertiary industry is
developing, and once deserted border towns are also currently transforming into modern trading cities and showing vitality.

[Translated by ERINA]
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Research into the Mutual Cooperation and Collaborative
Development in the Eastern Border Areas of China and Russia

JIANG, Zhenjun
Deputy Director and Professor, Russian Institute, Heilongjiang University

Summary

China and Russia, through having created their respective economic development strategies in the Northeastern region
and the Far East and Eastern Siberian regions, have brought about a huge opportunity for mutual cooperation and collaborative
development in the eastern border areas of China and Russia. In particular, in September 2009 both countries ratified the
"Program of Cooperation between the Northeastern Region of the People's Republic of China and the Far Eastern and Eastern
Siberian Regions of the Russian Federation (2009-2018)" and regarding this program they have shown the direction for future
economic cooperation and reciprocal investment in the eastern border areas of China and Russia. Within the program more
than 200 projects have been specified including: the upgrading of the infrastructure at customs points; cooperation in the
transportation sector; the construction of science and technological industrial parks; joint development and environmental
protection of Bolshoy Ussuriysky Island (Chinese name: Heixiazi Island); cooperation on labor in the sectors of agriculture,
nomadic herding and construction work contracting; reciprocal cooperation in tourism, the humanities, and environmental
protection; and the development of mining.

For the economic development strategies of the Northeastern region of China and the Russian Far Eastern and Eastern
Siberian regions, the background to the formulation of the plans and their objectives are very similar, and the concrete
measures for the implementation of policy are also alike. Between the adjoining regions, the fundamental elements for
cooperation are in place, including differences in the presence of essential factors, and the mutual complementarity in
industrial structures. Consequently, it could be said that they have fulfilled the objective conditions toward reciprocal
cooperation and joint development in the eastern border areas of China and Russia in sectors such as timber, energy, mining
development, science and technology, agriculture, tourism, and international distribution.

In order to promote subsequent reciprocal cooperation and joint development of the Northeastern region of China and the
Russian Far Eastern and Eastern Siberian regions measures are required including: "incorporating interregional cooperation,
stimulatory measures, and economic development into national security strategies"; "establishing economic cooperation zones
in border areas, etc."; "building and strengthening the multilayered links between regions and coordination mechanisms";
and "setting up a sustainable philosophy of cooperation which encourages the realization of reciprocal cooperation and joint
development, advancing joint development with the customs points as pivots and turning crisis into opportunity".

[Translated by ERINA]
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The Current Status of and Future Prospects for Distribution in
China's Heilongjiang Province

ZHU, Yonghao
Researcher, Research Division, ERINA
WANG, Yanqing
Director, Institute of Logistics Engineering, Harbin Institute of Technology

Summary

Since the Northeast revitalization policy was put into effect, the high growth of the economy of Heilongjiang Province
has continued, and for the landlocked province the development and upgrading of distribution infrastructure has been
increasing its degree of importance as an element supporting sustainable economic growth. In recent years, at the same time
as the development and upgrading of distribution infrastructure has been effected, including a passenger-dedicated railway
line, high-speed railway lines, and expressways, the building of distribution routes to further interregional exchange and the
development and upgrading of logistics hubs has been carried out.

The logistics hubs of Heilongjiang Province cover an area including Harbin, Qiqihar, Mudanjiang, Jiamusi, and Daqing,
and are connected via railway lines, roads, internal riverine navigation routes, aviation links, and pipelines, yet the bulk of
freight transportation is borne by the railways and roads (trucks). In the future, Harbin, the provincial capital, is expected
to fulfill the function of the core logistics hub for Heilongjiang Province. Besides that, the construction also of distribution-
related facilities, such as logistics parks, specialist logistics centers, and facilities for the distal disposal of goods, has become
an urgent task.

In this paper we first identified the significance of the distribution supporting Heilongjiang Province's economic
development aimed at the expansion of the leading industry of agriculture and agrotechny and of trade with Russia. Then,
because of the fact that the heightening of logistics capabilities is strongly called for, we undertook analysis on the state of
development of the logistics industry and on the development plans for logistics hubs in Heilongjiang Province. Finally, taking
the case example of the Hadaqi [Harbin-Daqing-Qiqihar] Industrial Corridor Construction Area, we considered its distribution
situation and the challenges.

[Translated by ERINA]
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MAYSYUK, Elena P.
Senior Researcher, Melentiev Energy Systems Institute, SB RAS

(1) Current environmental problems and energy sector

A large fuel and energy basis has been created in East
Siberia and the Far East. The installed capacity of power
plants in these regions makes up above 49 mln kWh. The
regions produce 19% of Russia's electricity, 13% of heat,
36% of coal, 2.9% of oil, 1.7% of natural gas; and refine
11.7% of Russia's oil [1].

The pollutant emissions to the atmosphere depend
on the quantity and quality of fuel and energy resources
consumed in different sectors of the economy. East Siberia
and the Far East burn fossil fuel, including up to 75% of
coal (Table 1).

In 2008 according to the indices, that characterize
the environmental impact, the contribution of the eastern
regions made up: 21% of the total emissions to the
atmosphere by stationary sources of RF, about 14% of
all the polluted discharges of Russia and 16% of the total
amount of production and consumption waste. However,
the amount of pollutants per capita in East Siberia and the

Far East is about 1.5-2 times higher than average for Russia
(Table 2).

Based on the data from state reports in 2007-2008 [4]
the most environmentally unfavorable areas in East Siberia
and the Far East are Krasnoyarsk Territory, Irkutsk Region,
Primorie Territory and the Sakha Republic (Yakutia).

Each of the considered regions has their specific
environmental problems and, accordingly, the facilities that
have a negative impact on the natural environment (Fig.1).

The considered territories are characterized by
concentration of production potential in the large industrial
centers and cities. Therefore the residents of these cities
(about 6.2 million people or 73% of the total population of
East Siberia and the Far East) are exposed to the highest
negative impact.

The most difficult task is to estimate the energy
sector contribution to the environmental impact since,
as a rule, all sectors of the economy are responsible for
the environmental pollution in the industrial centers. The

Table 1. Consumption of fuel and energy resources in the eastern regions of Russia (in 2008)

Index East Siberia Far East TOTAL
Fuel, mln tce, total 43.4 26.1 69.5 (100)
including:
Coal 33.7 17.9 51.6 (75)
Natural gas 4.2 4.4 8.6 (12)
Oil products 2.6 2.9 5.5(8)
Others 2.9 0.9 3.8(5)

Source: [2, 3]; in brackets - in percent of all considered regions

Table 2. The environmental impact of the economic activities by region (in 2008)

Eastern regions
Index Russia
East Siberia The Far East TOTAL
Pollutant emissions to the atmosphere, stationary 34 0.9 43 20.1
sources, mln t/year
per capita, t/person. 0.414 0.130 0.290 0.142
Polluted discharges, bln m*/year 1.5 0.9 2.4 17.1
per capita, m*/person 179.0 132.3 158.5 120.6
Production and consumption waste, million t/year 358 281 639 3877
per capita, t/person 43.0 433 43.1 27.3

Source: [1, 4, 5]
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energy sector has a great influence on each element of the
environment at all production stages: from extraction of
energy resources and their transportation to production and
distribution of final products.

Based on the current statistical reports the energy
sector activities include production of energy resources;
production and distribution of electricity, gas and water.

Thus, according to the data of Statistical Bulletin of
the Federal State Statistics Service [5] in 2008 pollutant
emissions from production and distribution of electricity,
gas and water in East Siberia and the Far East made up
1337 thousand t or 31% of the total emissions from the
considered regions. In East Siberia the emissions to the
atmosphere from energy facilities amounted to 763.8
thousand t/year which is 22% of the total emissions from
East Siberia (3.45 million t/year). In the Far East of 842
thousand t of total emissions from stationary sources
572.9 thousand t of emissions came from production and
distribution of electricity, gas and water, which makes up
nearly 68%.

The contribution to the impact on the water bodies
is assessed on the basis of data concerning polluted water
discharges from several large energy enterprises operating
in East Siberia and the Far East. The main volume of
sewage water is discharged from the coal producing
enterprises operating in the Far East (16.8% of the total
sewage water discharges) and East Siberia (11.7%) [4].

Besides, a great amount of polluted discharges comes
to the water bodies from the enterprises of housing and
public utilities (HPU) which, according to the aggregated
estimations, makes up nearly 40% in East Siberia and up to

50-55% in the Far East.

Five large coal enterprises operating in East Siberia
and the Far East were responsible for 22.5% (200.4 million
t) of waste in 2008. These are: JSC "Yakutugol" (57.2
million t), "Sibir-ugol" Ltd (48.6 million t), JSC "LuTEK"
(34.6 million t), Krasnoyarsk branch of JSC "SUEK" (30.4
million t), "Razrez "Yuzhny" Ltd (29.6 million t).

Along with the waste from coal enterprises the
quantity of slag and ash waste from thermal power and
boiler plants using coal as a fuel rises considerably every
year.

As of the beginning of 2008 the contribution of energy
facilities operating in the eastern regions of Russia to the
impact on the atmosphere is estimated at 31%, on the
water bodies - at 60%, and to the waste formation - at 40%.
Including 22, 51 and 18%, respectively, in East Siberia, and
68, 75 and 48%, respectively, in the Far East (Fig.2).

The major contributors to the environmental pollution
in Russia's eastern regions are large-capacity thermal power
plants operating in the regional and territorial centers,
numerous boiler plants using coal as a fuel, and coal
producing enterprises.

Besides, the energy sector enterprises are the main
emitters of greenhouse gases to the atmosphere. During
the period of 1990-1998 the emissions from all sectors
of the economy shrank due to economic recession. After
1998 as the economy started to recover and production
and consumption started to rise, the emissions started to
grow as well. Today energy sector is still dominating in the
contribution to the greenhouse gas emissions which makes
up 80-82.6% or 1786.8 million t.

Fig.1. Environmental problems of the eastern regions of Russia
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Fig. 2. Contribution of energy facilities to the environmental impact
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Thus, the most urgent environmental problems of
energy development in the eastern regions of Russia are:

1. Low level of investment in environmental
protection and rational nature management (both
nationally and regionally) due to a decreasing
role of the state in solving the problems of nature
protection (the share of investment makes up 0.4-
0.6% of Russia's GRP, while in the developed
countries this index ranges from 1 to 3%).

2. High coal share in the fuel balance of the regions.

3. High levels of air pollution in cities and industrial
centers because of the increasing trend towards
emission growth.

The revealed environmental problems in energy
development in the considered regions form a "background"
against which other problems related to development of
existing energy centers and creation of new ones will arise
in the future.

(2) Environmental assessment of prospects for energy
development

The environmental assessment of energy development
was carried out based on the perspective fuel balances of
Russia's eastern regions that were drawn up by means of
the programs of social and economic development of the
considered territories.

In terms of the available results the perspective
balance of fuel consumption by 2030 for large power
plants in the eastern regions is characterized by prevailing
coal share up to 80% in East Siberia and 60% in the Far
East. Coal consumption by boiler plants will decrease in
comparison with 2008 level and amount to 50% of the total
consumption of fuel resources in the eastern regions.

The volumes of emissions/discharges, the ingredient
composition of pollutants and the amount of waste from
energy facilities are calculated on the basis of the state-

approved techniques, Resolutions of the Government of the
RF and the statutory acts [6-8].

Besides, the environmental assessment of operation
of energy facilities requires consideration of the planned
perspective measures on updating or replacement of
obsolete energy equipment, capacity commissioning and
withdrawal from operation, equipping by advanced cleaning
devices, etc.

The aggregated environmental assessment of energy
development in Russia's eastern regions has shown that
if the energy sector develops with considerable volumes
of coal consumption as before and without essential
introduction of nature-protection measures, by 2030 the air
polluting emissions can increase by 2.0-2.5 times (Table 3).

The coal-fired thermal power plants will remain main
polluting enterprises. Their share in the total emissions can
reach up to 60%.

(3) Ways of solving environmental problems in the
energy sector

It should be noted that at present when restructuring
the energy sector of Russia is nearing completion, each
business entity of the energy sector has worked out its own
environmental policy which determines principal directions
and programs of its implementation [9]. However, there is
no common environmental policy in the energy sector as a
whole so far.

The environmental policy aims to regulate a nature
management process and provide conditions suitable for
vital activity of life forms.

When creating and developing large-scale energy
centers in the East of Russia the environmental policy can
be implemented on the basis of effective mechanisms. The
first priority mechanism is to elaborate a consistent and
comprehensive legislative framework of nature protection
from an adverse industrial impact. Currently above 20
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Table 3. Assessment of air polluting emissions in the eastern regions by 2030 as against 2008 level, min t/year

Year Index East Siberia Far East TOTAL
Emissions by stationary sources 34 0.9 43

2008 of which: Energy facilities plants 0.7 0.6 1.3
Emissions by stationary sources 4.0+4.2 1.8+2.0 5.8+6.2

2030 of which: Energy facilities plants 2.0:2.2 0.9+1.0 2.9+3.2

Federal laws and numerous by-laws have been enacted
in Russia and correspondingly in the Federation entities
to protect natural environment. Virtually the legislation
requirements to operating enterprises consist in compliance
of standards on emissions, discharges, water use limits,
waste disposal and effecting of payments.

It should be noted that the regulatory and legal
framework of the RF in the area of environmental
protection is ineffective, has internal contradictions,
obsolete standards, etc. [10]. Adjustment of different by-
laws requires much time and revision of the laws. Some
documents that are mentioned in the laws have not been
approved so far. As a result the legal framework can not
perform its functions and implementation of environmental
protection measures is complicated.

The environmental protection activities in East Siberia
and the Far East can not be improved without essential
progress in the state metering of the amounts of emissions,
discharges of pollutants and waste. In this context it is
urgent to develop a system of the state inventory of emission
sources in the immediate future by the technologies on the
basis of the classifier of production methods that is accepted
in foreign countries.

Elaboration of the unified environmental policy in
Russia's energy sector is an important mechanism for
implementing the energy strategy.

Energy development in East Siberia and the Far
East is characterized by large-scale production of fuel
resources (coal and hydrocarbons), which gives rise to
specific environmental problems: collection, storage and
reclamation of drilling waste, thaw of permafrost rocks,
formation of mining cavities, soil pollution by oil and oil
products, growing emissions of pollutants, in particular CO,
and methane, when burning associated petroleum gas in
flares of the fields.

Besides, in the eastern regions of the RF one faces
such a situation that a fair quantity of energy products is
produced on some territory, which leads to formation of
high pollution levels. The population there bears a burden
of unfavorable environmental conditions, however has
no either compensations or privileges to use these energy
products (electricity, heat, derived products).

The most important direction in Russia's environmental
policy in the energy sector is diversification of energy
sources primarily by extensive development of renewable
energy sources: wind power plants and small hydro power
plants. They are most topical for the north-eastern areas of
the considered regions of Russia.

The basic directions and measures of the environmental
policy in the energy sphere can be implemented by the

increasing role of the state. The environmental priority
implies first of all the state interest. And since the nature
protection measures demand sizable financial expenditures,
then these expenditures on improvement of people's health
and support of natural environment quality in energy-
producing regions should be taken into consideration at the
state level (in the budget, special funds, national projects).

The priority direction in the environmental policy
is application of up-to-date scientific and engineering
achievements owing to close collaboration with scientific
institutions.

Use of combined-cycle and gas turbine units with
higher economic efficiency and better environmental
indices in the energy sector is a perspective direction in
solving environmental problems.

The man-induced impact of the energy sector on
the natural environment can be reduced by changing the
energy balance structure. In the context of environmental
protection change in the structure of fuel burnt is due
to decreasing use of coal and fuel oil and increasing
combustion of natural gas. Large-scale gasification of large
industrial centers and numerous boiler plants with parallel
decrease in atmospheric emissions will make it possible to
eliminate ash and slag waste.

In the immediate future the energy development
will require elaboration of the effective mechanisms of
nature-protection control that include organizational,
environmental-economic and technological measures.

The organizational measures imply improvement
of the state regulation system (increase of the state role),
creation of the effective legal and regulatory system.

The environmental-economic measures aim to
stimulate nature protection activity of enterprises by
applying the economic mechanisms.

The technological measures are intended to improve
production methods and nature protection measures in
order to decrease a man-induced load on the environment
elements.

Elaboration of projects and programs on development
of the eastern regions of Russia obviously requires
concentration of main efforts on the territories with a great
number of large energy and industrial enterprises and
residence of a high percentage of population.

Implementation of the nature protection activity
depends to a great extent on professionalism and competence
of local authorities that control the natural environment
state, execution of rigid (from the environmental standpoint)
regulation of the economic activity in realization of energy
projects.

The continuing reforms in the energy sector require an



effective state environmental policy that:

- harmonizes activity of individual fuel and energy
complexes of East Siberia and the Far East and
Russia as a whole;

- allows coordinated decisions to be made for taking
into account the interests of the state, producers
and population with close cooperation among
all the concerned structures: from the executive
and legislative authorities to non-governmental
organizations and scientific institutions; from
producers to consumers.

References

1. Russia's regions. Socio-economic indicators. 2008:
Statistical collection/ Rosstat. - M., 2008. - 999 p. (in
Russian)

2. The form of the federal state statistics: 11-FER
"Information on usage of fuel, heat and electricity
for 2008". - M.: State Committee of the Russian
Federation on Statistics. 2008. - 840 p. (in Russian)

3. The form of the federal state statistics: 4-fuel
"Information on the fuel residuals, delivery and
consumption, collection and use of spent petroleum
products for 2008". M.: State Committee of the
Russian Federation on Statistics. 2008. - 196 p. (in
Russian)

4. State report "On the environment status and protection
in the Russian Federation in 2007". M.: ANO "Center

ERINA REPORT Vol. 94 2010 JULY

of international projects", 2008. - P. 504 (Electronic
version: http://www.mnr.gov.ru). (in Russian)

5. Main indicators of environment protection./ Statistical
Bulletin. Federal State Statistics Service. Rosstat. - M.,
2009. - 123 p. (in Russian)

. Collected papers on techniques for calculation of air
polluting emissions by different production enterprises.
- L.: Gidrometeoizdat, 1986. - 186 p. (in Russian)

7. A technique for determination of gross polluting

emissions into the atmosphere from boilers of TPPs
RD 34.02.305-98 instead of RD 34.02.305-90:
Approved by the Department of Development Strategy
and Scientific and Technical Policy of RAO "EES
Russia" 0f 21.01.1998. (in Russian)

8. A technique for determination of gross polluting
emissions into the atmosphere from fuel combustion
in boilers with the capacity no less than 30 tons of
steam per hour or less than 20 Gceal per hour. - M.:
Biblioteka Integrala, 1999. - 49 p. (in Russian)

. Sites of power generating companies separated from
RAO "EES Russia": http://www.rao-ees.elektra.ru/ru/
subcomp/show.cgi?subcomp.html; www.mrsk-1.ru/
about/ecologypolitic/ecology (in Russian)

10. Markin S.V., Belousova E.E., Lykov O.P. et al.
Problems of legal protection of the atmospheric air in
the RF./ Oil, Gas and Business, 7-8/2009. P.88-90. (in
Russian)

@)}

Nel




ERINA REPORT Vol. 94 2010 JULY

A7

REPHIE D T IV —ERDR A SIREFE L

%wﬁ&ﬁi

1. REBEE T XILF—HMAORER

KB IREL - T AV F—RBHIRIANY TEB LTy
THEIER SN TE e 25 OHIBOIEEHT O EMHH
1134900 kWhZ#8 2 5, O Y 7 &kDSERD19%.
BATERD13%. ARAEFEDI6%. BFIMEED29%. K
R ZEBEDLT%, AMRERO1LT7% %, 2 OHIEAs 50
Twa (BELHL ],
HHWEORAFNOPE R IE, Ba B3N CIHE
ENZMEB L ANF o EHITHEF LTV 5,
W) 7euy 7HRRIMEABREZRL L TEBY, Z20
) b AROEEZTE%I RS (1),
BIEAMZET T — 712k 5 L, 20084E, 1 7 IO
[ 2 FE A RIS & B KATE G A OREHEH A~ O R H IS 0
HHEEE21%. B2 T OBEKOEHEL IO W TIEH
14%. R B OTH R B TEBEFEY) O# R TlE16% & 22 o T

INYTFERIZNX - AT LAHAEREIFIE BG %IV

B L#RFIERE EP. X477

o LLGENFL, WINRYT7TEBIE Y THRILOMER—
N 720 OFFWEH R, oY 7oK1~ 21
Ths (%2),

Eo#MEE (BEXM4) 12X 5 L&, 2007~20084 12 H
IR 7B LU Y THEO % 5 CHICERBEIRE 2SE W O
X7 A X NVAZHT. ANy —u 7., iRiETT. Y
NIEFIE (Y2 —F7) 75

IS AT, EA OBRBIRE & HARBREIIC
Tz C\wb,

LHRERORHIL, KBRS X ORI AT
FHEPLTVD I L, 2O, 2hb0HHOHER (A
14962005 A BN 7B LY THREOBALO
73%) 1. FRICKRELAMIIEHIN TV 5,

IANF M OBRBEAM~OFHEZ M5 2 &1k
R Lo e S, TXTORFIM 2 KR

7

£1 ODT7HIFMBOBRHB LI RILE—EDHEE (2008%F)

THH WyRYT TR Gt
R RIS, AR 434 26.1 69.5 (100)
AR
VeVa 337 179 516 (75)
RIRAT A 42 44 86 (12)
AL, 26 29 55 (8)
Z Db 29 09 38 (5)

T - 22, 3

() PEMEHEERIC D -t v 7=

x2 WERFIBIPREICRETZE (2008%F)

HH LA =
oo~y 7 (TN &t

R e FE AR H ORFIG G AP E, | b v 4 34 0.9 43 20.1
ER—A%720. hy/A 0414 0.130 0.290 0.142

BEkHEHIR, +m®/ 4 15 0.9 24 17.1
HER—-AYZD, m /A 179.0 132.3 1585 1206

FETED & OTH B B EBEZEY) . H T b v /4 358 281 639 3877
HER-AYZD. F2/A 430 433 431 273

Wi - Z2ELHL. 4. 5

— 41




ERINA REPORT Vol. 94 2010 JULY

1 O 7REBMILOIREREE

® REFEHRD62%IETRILX—EEMR.
30%I& K HSEF. 32%IF T—EILREBEHER
15—m o,

* HEBEEMNDIO%ITEELAHEE, 0.3%I(%K

o 555 +1HDI8Y% L SEILBASIC LB,

o EKD0% [ FhlSHhSHEHEA TS,

¢ RARRITIABEMIRASh TS,
%%!ﬂiwiﬁﬁ##ﬁﬂwﬁlﬁ&ﬁﬁ%&

o ASBRAZHHBDC0%0L
Dk,

*EKDE0%IIEE 113t 4
o7 LM DB XY EIEDE

° MOBHEBTHLAILORIFER,
oK 55 A 2t B )40-45%(L T
ESASHH,
*357K - Bk D19%I HEERX AL
EhThd, e

o HIFRITHR TS,

P2k ipal=t: i

TAVREFRORLSHED 80 %. ELUFv
R EF QRS BN % HFRE,
HERERNERYZRSHERLHD.

* RSBEEHREHED 50% L EARTRIL

X—EEER A, S B,

*RELVRFYC ORFRREENHS.
EXBBRMNI0% NIRLX—RROEHE
EHEHD,

FEEENOD 60%I(TEEAFBRNMEH,

HRE~DOBREFLOLT7TEHO550D1.

SHHH.
IEESEh TS,

JICBU 2 BEHROERTH B4 575, TR VF—iFM
(ZANF—BFEOFME L N2 oli%Edr o, mlEfio
AEB L UTEICW25 FT) T RTOAEERICBW
T4 DOBRBEEFITEEE RIZTL TV D,

BUEDOBEHRE R TIE, TRV F— M OB,
IANF—RROAGE, B FABLOKOEEB LY
R EEFN TV 5,

Z 2 CHIER SRR OGO T — ¥ (BE S )
ZRB L, 20084, HI AN THIOT Y TRHEIZET S
B/ AR KO LRI X 2 KEAF RN A OPE &
1$133757,000 & > CYEEHUR OB R D31%) 127 720
XY 7T TAVF =ik S ORGIG ST A O
R 7673800 b > /4E (RN 7 o #HEH 34507 b
VAED22%) \E LTz By TR TR, BB IS
5ORLAIFGGH X O #84772,000 ~ » D9 B, 5775
2900 b ¥ (&h0#68%) NEI. HA, KOAEDS X
UG 2 I &9 %

R 7B I Y 7RO K RIZTAG~D
HE, 22 THE L T SO R T 4 )L F — Ak 4
¥ S DHEROPER T — 7 IZHDO TRl S L5 BEki
TS, HIRTIHB L w2 ARAERE» SIS TS
D, WERTIEBEKOKIEL=EDI68%, YN 7T
117%CTH b (BELHA4 ).

INEDIEFN. B ) OBROBERIPES - AiEHERH
SEPSPHEEIRTEY, ThS5IHINY 7 TIIEHKD
#140%. B2 7 HHE TIZ50~55% 2 M LT\ 5,

RN 7 eu Y TRHCTHTE) LT b KT R AR
254075 20084 DBEFEY 0225% (2184005 k) % HE
HLTW2, SRhEEWY 7 — by TV (57205 b ¥). [
TN TN ] (486007 b ). BWLUuTEK (34605 k).
MSUEKZ 7 A/ ¥ VA 734k (304005 + ¥), [2¥ XA
FRELEF ] (2960 ¥) Th 5o,

AURAFERZED S I B BEFEW & AT, MR E LThR
T 2 RIBEITRCEA T—OHBAT v VEIRD
HITEABER TV b,

20084E WO DT, 1 3 7 HERHIS TIGE)§ 5 = A
F — B O KBRS AT~ O F 5 BE1E31 % KIS B
VB AR AOHGEEL60% . BEEEWE B~ H-FE1340%
LRI SN T WA, 209 B, HIRYTIZBWTIEEh
ZN22%. 51%. 18%. T ¥ 7HHE TIZ68. 75, 48% & 7 -
w5 (K2),

T 3 7 RIS BT S BERG AIE S, S b
R o b TR A MO K E B KR
i, AREFBREE T 2L ORA 5 — Mgk, fREENE
VHFEGLTW5D,

CORB TAVF-RAFEIZRENEST A (GHG) ®



ERINA REPORT Vol. 94 2010 JULY

2 IXNF-BERROREZENDFEE

East Siberia and East Siberia The Far East
The Far East (in 2008)
Industry
4,3 min.t 3,4 min.t 0,9 min.t
31 % 22 % 68 %
/ Environmentally unfavorable regions
including / \
Energy sector Rrasnoyarsk Kray Khabarovsk Kray
Primorsky Kra
Irkutsk Oblast ky Y .
Sakha Republic (Yakutia)
1,5 bin.m? 0,9 bin.m?
51 % 75 %
639 min.t 358 min.t 281 min.t
40 % 18 % 48 %

FEPHNETH Do 1990~ 19984E DRI § T DREFH LT
MOGHGHF I 1%, BEAW ORI, WD L7z, 19984
VIR, REFISMER Uik, AR X OWEIEENII R E LI
®, GHGHEH = M 2 o 72, BE, GHGHEHE~D T
POV E—HRM D% 5 1380~826% (17188,680051) &
KIRE LT TH %,

07 YRS T O A L F KT TH - & Y
HEBEMEE DTICRT 5,

(1) F SR A3 B R D R 912 B80T B [E D R B AN L 72
By (ELARVB IO L XLV TO) BEE#ED &
DG HIY 7 HIRBSE AN ORE L v (2o
X, JCHEETIIGRPD 1~ 3 % 2K % — i,
0¥ 7 TIEGRPD04~06%) o

(2)FHDBREL N T ¥ ZREEI D BARD Y = T A,

(BIRAIGG A A DY R DSEIMMERICH B Z L2 b, #
B L OEEL v & —TORGIHY L N HE 0,

BB TOT AN F—GFEHBIIBLTINE TITH
WIL 72BN, BEAE O SLIR O BIZE DB X O LELIR o BH
D o> TRERICZ DO RED R L2 [5R] %
e LT,

2. BROIZNF—BEREHSREICKIE T ARTOME

BHHIROMSRFRIE 7T 7T 2 TER S N
T Y 7 HRFHIR DI RO T AR IED &, T A
V¥ — BB OB AR G 2T b7z,

ZORERICED . vy 7 HRERHIT O KIS E AT O
20304F E TOMRBHIE N T v AWM HBEAL % Fif &
L. ARDEDLEEIIHS XY 7 TIERK80%, a7
TH TIIIRAR60% 127 %o RA T — MO HIH 2132008
FLY Lo T | 7 WERHIR O RELE IR O #9240
50%ICFECTHBE L L DN,

I ANV F—HEPERIEE D O B KREAHGH A B X UBEKD
iy YR OB L OCBEREY ORI, Fogo b Fik,
Oy 7B IS L IS W TEE NS (B
E k6 ~8Jo

FOBE TRV F— BRI OB AT KT BB O
SCIE. B LR F— RO ET H 5 Vi
R, EMERGREORE) &A1, BB OEAL Y A T L DA
7 VBT 2 AR SR ATENE S TV B0 ) ha E R
LTI R 5%\,

O3 7 RIS B B T AV X — BRI BRBIC K
T AN OBAIIERMIL. OV F — AT AR
ZAMMIEAET, B & S oA RIEER RIS L
72BH5E & AT 21X, 20304F F TICREH G A A OHEH #:122.0
~25fEICHIR L) B2 ERRLTWVD (£3),

ARKIFEEINE, EERBGRMEETH ) Fild 572
2590 KEFGHA A ORI 5 2 F K5 EHT O
¥ T7IE60% \ET 2R D o

3. IXILX—FHMICH T IREEELHRYT 5%
Y7 OIARNF=EHMHOFRAETITEDTVTWDS



ERINA REPORT Vol. 94 2010 JULY

x3 O 7HREMIKICH (T H2030F % TOXRRIBERT XA DB HERE £ 2008F & DB

(HH &> /4R)
4 HH W) 7 |1y 7TRRIR Gel
2008 B FEEIRIC & B KRGS 2 D= 34 0.9 43
)b, TANF—ERERROY =T 0.7 0.6 1.3

2030 R EFE LIRS & B RATG S 2 D= 40~42 1.8~20 58~6.2
Iby TANF—HEREROY =T 20~22 09~1.0 29~32

Ay HEARTE L EHEEIN A O o MEA OBEIRY v —% T
ANVF—FMOZHEEERIREL TWDH I Ea, LT
BAOLEDPDHZ (BELHI ). L L. ZANF LM
AR BOBRBBORIZ 72, Zwv,

BEARY U —id, OABEEMT O AP L, A
ROEHENE L - IRBE BV MT 22 HWE T 5,

T3 7 YERHIE B U B KBEEIR O BB X D
BCBREIEOR 255 2 L. A A o = X 4 % FEAR
LLCHREE b, STRELEIND AN ZALF, HEHE
BRIZTHMGH S BRERET L7200 ER—H L8
B BB AR IED 2 Th Do BAET ¥ 7 TR0
FEB LB SNB Y. FRICETERTATD
BEREDO - DOPERD D B, FFEL, EHIZNE L Tw
BLAZETKR L. REGEGA A B X OBEKROFEH. AKMEH O
BREE, BEZEWLEL, TER OV ORIEL BT 5 L)
E#HMNT T 5,
BRSO T S 7 OFIER, HER A P
HHERLCHRXOLELR E2FATVE 2D, IR TH
52 EEREBMTILEND D (BZELI0). EoOEHES
LB HHOFEEZRET 10 ZLOMEEARD
F v I BPUBEL LD, BROFHEOTTERINTWVS
—HOXFIZ, WELRITHRIREN TV, ZORER, &k
MMALA S, BRI AT T 5 - DITHRIET 5 2 L 5T
ER/AAN

W) 7B I0T Y 7RI BT 2 BRI,
RETGHA A, BB & UBEFEWOPHE I 5 EIZ &
LEHNDSLEL RVIEL TWARWZD, ET L2 e
TER\V, ZOBEKRT, FIETHRE ST 5 S
B ANR—= 2 LT BCHERIROER A XY v
AT AEBET LI LI, UELMEE > TV,

07O RNF MBI 2 BOBRBEBIRO K E
. TAVF—EOFATICE > THER AN AL D—
DThbo

WY RYT7BI0E Y 7HREICE T ST ALF—[%ED
FEfug, REVEIR (A RB X ORALKEGR) O KBBZR
HHETH D, SO LIF K= ¥ 7 X DBERY OHA-

W% - VA 7 v, KAMEOEAOBE, SLKRO 2 O
TR, Rl A & 5 RN, MHO A 27 LT
TATMBERE A ASHRBE S B Rl B KRG A (FFIC
COBLU RS V) OPHOEDOEME VI, FhEDORE
MEOENE 72> T b,

OB, vy 7RI, 2R ) OROT AL F—
WD EOHILTEEINTEY ., TNPEVHRL X
VORERZRAEL TWDE LW RRDVDH L. €I OHERIE
1 FE L R WBREERIE D 5 O EE I > TV B o~
DO DL U, ShHD T FUF -8, (B, BB,
FIKE) RIS B 72 - CTOBBIE b 2,

IANF =M TOERBEECRIC BT 2 REZ L, F
I BIFEEI R /NEK I FE R 5 £ OB RED OV
F—RROWKIZE DI ANVF—FOLLTHE, Th
5130 2 7 OURFEOAREIC & o TIEFITLFE 2 FE
Th b,

A F =T OBRBEECR O IR T 6B X ORI,
E Ok ZiRb b 2 LIk > THEMT 52 LT HER, B
a2k, FFMIYERICE). £LT. H
R RIE D% ) OMB 2L L T 5720, TAVF—
B FEHLIR S 331 B AR OO U & AR O -
WA P BT, FRLNLT GEIBTFE. K4,
ER70Y 7 MIBWT) Mt EhbaREZESHI,

BRBEBORIC B TS L LT, FAIITERER & 0%
F P X B BURH 2B, TR O D %

REF RN L BRBHRERC X B RHli ATV T VN A v R A
INVBLOHTAY—E VXD ET T V ORIV F -
MCofffiz, BREMEORRICIBWTHERFETDH
%o

I ANV F =M O N2 W EHRBER AN X, A LF—n
5y AMIEREZ DI LI L o THERT 2 & L8] EE7,
ARBLOBEE LCORMOHHEEZ KRS L. REF A
O PR, BRI L V) BIRTHREIN T V2
WEER DN TED, REREEL Y Y —RHEL
DKRA T —BMOREZ KBBI A k52 L &2
HITHE D) RETGGA XA OFE R DORAIE, JRERA T v V&



ERINA REPORT Vol. 94 2010 JULY

W) BEHEM DML 2 TTREIC T o

BT, oAV F -G AR B X OB
TR, BT & o ey RIRRY 7 H AR X =
ALOIERELEETEH IR DBIESLS,

MR & E, FOBEMRAES AT 25 83% L (HO
BEOMAL) . RN HEREZERT L2 TH S,

REREI O RIE, FFEA D= AL B ANTAZE
OBRREEB A RET S L2 HINE T %,

B OXF 1%, BREEERAO NS AR 2 BT 5 72
DOAFETTEOUER FIRET K EZ B E LT 5,

Oy 7RSO RO o Tu Y s e Tu s g
LAOREIHZ) . ZHRORFOIANF-REEL LIV
FERMIE L AR ED AT 2N T5 2 &
ARD LN T VB Z LW 507,

AR E O HIE, HAREHEEZ S, =L
F—RRTuY 27 NOEROBORFER % BREEe v
IHBAAD) B SHBIT AT T BB 707 oy
TaF ) XLLHIC, DR VEHF LTV D,

I AV F =M O OMGEE. DTS5 &9 %%l
BN EOBERBREZLEL LTV,

CHIARY T, BYTHEEE L OE Y T RO 2 Ok

Bl T AT —EEREOET O RIS ZRiDES XD
E
- ATBURERE B & O BE 2 © JE B ML R AT I 22 b
BHIW22 £ C R AEE D STHEEIIWZS £ T,
P52 B OB B 2l Il L o T, B, EEEB X
CMERORGRZ B T 2 72367, SETUE OFRIRD T iR
2% % &9 BECK.

[H3E 5 AR % ERINALZ CHRIER]

(BE )

1.

10.

[ 7 Ol OARFIRIE20084 ], [HarE]. =
Y7 MISER SRR (BEX 2 7). 20084E) p.999 (o

YT

. [20084E 8K - B2Ds - MO, o 7 HIEK

#atl (EA 27 7). 20084, p840 (73 75k

. [20084E Bk B o Bk, i, TR, fUTE AL

OB X AT 2 5H ], o> 7R E
FwatR (FA 2 7). 20084E, p.l96 (a3 7iE)

- BUHGEE [20074E0 1 2 7RI B B BREIRIL B

X OB IO W T (7R http//www.mnr.
govru W ¥ 7HIBRKREHERTEAOP). EK 7 o
V7 bkryF— (FERAZ 7). 20084, p. 504 (&

27

C [BEAREEERRE ) DRG] v o 7 R E SR

AR (BAZ 7). 20094E. pl23 (2 T7iEE)

TRk A AR EARSEIC X B KRGS A PRI D BE Ty

B # S04 | Gdrometeoizdat (L= 75— K),
19864, p.186 (1 7ik)

. TBDHSHERTORA 7 =2 5P SN2 KA H

A O # Pk & o 5 5E 75 RD34.02.305-901 X b %
RD34.02.305-98] (v ¥ 7 &%), RAO "UES Russia"
BN - BHEBATBOR IS & o THIE, 19984 1 A
21

RS ERRNIZ0 b v SREEUT L & B \1320Geal IR

DFORLS—F5 v MBI BEHEIC L - Tl
D RERGYT A DY B 0 H %% 7], Biblioteka
Integrala (£ A2 7). 19994E, p49 (1 7ik)

. TRAO "UES Russia"» &M L7zE N &0 = 74

4 b J (http : //www.rao-ees.elektra.ru/ru/subcomp/
show.cgi?’subcomp.html ; www.mrsk-1.ru/about/
ecologypolitic/ecology (1T ¥ 7 &)

SV LVF ¥, EEXuZ YT, OP VA a7l o
T T IR BT HEFR QOB REORME ] [Oil,
Gas and Business] 20097 - 85, p.88-90 (&
7 )



ERINA REPORT Vol. 94 2010 JULY

Utilization of Renewable Energy Sources in the Eastern
Regions of Russia: Problems and Prospects

SANEEV, Boris G.
Deputy Director, Melentiev Energy Systems Institute, Siberian Branch of Russian Academy of Sciences (SB RAS)
IVANOVA, Irina Yu.
Senior Researcher, Melentiev Energy Systems Institute, SB RAS
TuGUZzOVA, Tatiana F.
Senior Researcher, Melentiev Energy Systems Institute, SB RAS

(1) State-of-the-art

Recently utilization of renewable energy sources
has become a priority direction in the energy strategy of
many world countries. The share of renewable energy
sources (RESs) makes up 18% in the structure of the world
electricity production. Above 95% of it is produced by
hydro power plants (HPPs). The share of wind, solar and
geothermal power plants continuously increases. Wind
energy is developing at particularly rapid paces: the total
installed capacity of wind power plants (WPPs) in the world
reached 94 thousand MW, Germany being the undoubted
leader in this direction [1]. Solar power plants are used
mainly in heat supply systems. At present the area of solar
collectors is above 140 million m®, including more than half
of it in China [2].

Renewable energy sources are involved in the
energy balance intensively enough primarily because of
environmentally clean energy produced by them. The
national governments specify a set of measures contributing
to utilization of such plants. The measures aim not only at
preferential investments and allocation of state subsidies,

but preferences in operation, all stimulating energy
production by renewable energy sources.

In Russia the RESs share is 19% of the total electricity
generation. However, the main part of these sources falls
on large hydro power plants accounting for some 98% (Fig.
1). Small (SHPPs) and micro-HPPs, wind and geothermal
power plants with the capacity below 30 MW make up
1.9% in electricity production structure. They are not
widely used so far, with the exception of small HPPs with
the total capacity 700 MW in the Northwestern, Southern,
Urals and Central Federal Okrugs, which equals 88% in the
structure of small-scale RESs (Fig. 2).The wind and solar
energy in Russia is characterized by the lowest indices: the
total installed capacity of wind power plants in Russia is
13 MW. The total area of solar collectors amounts to 15
thousand m’.

The hydro energy is the most developed resource of
renewable energy resources in the eastern regions of Russia.
The total installed capacity of large HPPs here is above 28
thousand MW, which amounts to 62% of their capacity in
Russia.

Fig. 1 - Structure of electricity production in Russia (Current state)
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Fig. 2 - Structure of capacities of small-scale renewable energy sources in Russia (Current state)
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Fig. 3 - Location of renewable energy sources in the eastern regions (Current state)

In addition, a geothermal potential is used extensively
enough. All the Russian geothermal power plants are
located in the East. The total capacity of the Pauzhetkskaya,
Verkhne-Mutnovskaya, Mutnovskaya GeoPPs in
Kamchatka Krai, the Mendeleevskaya and Okeanskaya
GeoPPs in Sakhalin Oblast reaches 83.7 MW. Geothermal
power plants generate 480-490 million kWh/yr.

The rest of renewable energy sources in the eastern
regions are utilized insignificantly. Only five SHPPs of the
total capacity 29 MW and three WPPs of the capacity 3.25
MW are in operation here (Fig. 3).

At the same time renewable energy sources have a
good potential for utilization in the eastern regions for
energy supply. Primarily it concerns consumers in the zone
of decentralized energy supply that covers more than 80%
of the territory.

In the East of Russia only the southern areas are
supplied with electricity in a centralized way. In the
North only a minor part of the territory is supplied from
isolated power systems. A great number of consumers in
the remaining part are supplied from autonomous energy
sources, basically from diesel power plants (DPPs) (Fig. 4).
Such isolated consumers are also available in the southern
habitable areas, however the share of diesel power plants
in electricity production in these areas does not exceed 1%.
And in the northern areas of the Far East this index equals
12-15%.

The main problem in energy supply of such consumers
is their dispersion over the territory, poor development of
transport infrastructure, complex scheme and seasonal
character of fuel delivery. These factors cause high prices
of diesel fuel (25-30 rub/t and hence, high cost of electricity
production by DPPs that reaches 10-15 rub/kWh.

Utilization of renewable energy sources will make it
possible to:

- decrease fossil fuel consumption and hence alleviate

Fig. 4 - Zoning of the territory of the eastern regions by
the degree of electricity supply centralization

dependence on its supplies;

- reduce the cost of energy production;

- decrease the negative energy impact on the

environment;

- mprove conveniences, style and quality of population

life.

Potential of virtually all renewable natural energy
resources in the eastern regions is huge. They concentrate
above 80% of the potential of geothermal energy, about
60% of wind and solar energy and almost 70% of the
potential of small watercourses in Russia (Table 1) [3].
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Table 1 - Gross potential of renewable natural energy resources, million tce

Country, region Wind energy Solar energy Small watercourses | Geothermal energy*
Russian Federation, total 320-10° 2205-10° 145 2287-10°
of which:
Eastern regions 180-10° 1342-10° 99 1930-10°

Note. * for hot water supply with the temperature range 70° /20T

Fig. 5 - Zoning of Russia's territory in terms of the index of mean annual wind speeds

Besides, there are sizeable potential tidal resources on the
sea coasts of the Pacific.

The main factors influencing the efficiency of using
renewable energy sources are the following:

- intensity, duration and volatility of renewable natural

energy resources;
- cost of renewable energy source;
- price and share of displaced fossil fuel.

(2) Utilization efficiency

Wind energy

The basic part of the eastern regions lies in the zone
with the wind speeds of about 3 m/s (Fig. 5). The mean
annual speeds above 5 m/s are observed on the coasts of the
northern and eastern seas and also in such local zones as
Lake Baikal [4, 5].

Because of irregularity in wind speed over time the
autonomous RES-based systems can not completely
replace conventional schemes of electricity supply to
consumers. They can only supplement them rationally,
replacing thus part of fossil fuel.

The projects on WPP construction for decentralized
consumers are not commercially attractive, since the
average cost of electricity generation by the combination
of DPP and WPP will remain higher than the established
tariff for population. The project payback is provided by the
decreasing fuel costs due to its partial displacement.

The studies by using the technique devised by
the authors allowed the maximum values of specific
investments in WPP construction projects to be calculated.
At these values WPPs are equally economic to the existing

Fig. 6 - Conditions for economic expediency of WPPs utilization
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electricity supply scheme (Fig. 6) [6]. The capacity factor
that directly depends on the value of wind potential indices
has the greatest effect on the efficiency of WPP construction
projects.

At the current level of diesel fuel prices 700-900
$/t WPP construction will be economically sound at the
specific investments no higher than 1.1-3.5 thousand $/kW
for different values of the WPP capacity factor. The lower
value of specific investments corresponds to the capacity
factor 11-17%, the upper one - to the capacity factor 30%.
In this case each 100 kW of WPP capacity displaces 34-90 t
of fuel at the diesel power plant.

Small-scale hydro energy
Large HPPs that are extensively used in the East
of Russia adversely affect the environment: flood of
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Table 2 - Hydro power potential of small watercourses, billion kWh

Country, region Gross potential Te;l(l)rtl::t)iillcal E;fcot;g:rlgféosdﬁ;tgn
Russian Federation, total 1180 372 2.5
of which:
Eastern regions 803 256 0.06

Fig. 7 - Zoning of Russia's territory in terms of provision with hydro power resources

fertile lands and mineral deposits, underflooding of urban
territories, change of the climate, landscape, terrestrial
and aquatic flora and fauna. All these disadvantages are
eliminated by using the potential of small rivers with low-
capacity HPPs constructed with and without dams.

The technological hydro power potential of small
watercourses in the eastern regions is estimated to be 256
billion kWh, however only one hundredth percent is used
(Table 2) [3].

Small rivers are characterized by the high flow
unevenness in seasons, which is a serious barrier for their
effective utilization. The largest flow is typical of the
spring-summer period during snow melting and raining.
The flow volume at this period ranges from 70 to 95% of
the annual value. At the winter period the flow decreases:
from December to March its total volume is no larger than
10-13% of the annual one. Besides, in winter some rivers
freeze to the bottom.

Fig.7 presents zones of possible use of the energy
potential of small rivers that run basically in the southern
and medium latitudes of the considered regions.

Small rivers can be classified by the bed slope that
depends on specific features of local relief. Watercourses
of the mountainous areas have a bed slope above 1% and
much higher velocity of flow than the rivers of flat land.
They are less exposed to freezing to the bottom in winters
and more preferable for use, since their flow has higher
energy potential. These factors allow utilization of different
diversion schemes of small HPPs, when only part of the

Fig. 8 - Conditions for financial-economic attractiveness

of projects on SHPP construction
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river flow directed to the canal or arm is used for energy
purposes.

The bed slope of the rivers running along the flat land
is, as a rule, less than 1%. The run-of-river SHPPs, both
floating and submersible, can be constructed on these rivers.

Conditions for financial-economic attractiveness
of the projects on construction of small HPPs that were
determined on the aggregate production and financial model
show their rather high efficiency. The acceptable terms
for SHPP payback at the diesel fuel price 700-900 $/t and
the average value of hydro power potential for the eastern
regions are reached at the specific investments no higher
than 2-2.5 thousand $/kW (Fig. 8).



With the small hydropower plants used seasonally
the maximum specific investments shrink to 1.3 thousand
$/kW, while their all year round utilization increases the
investments to 3 thousand $/kW [6,7].

Solar energy

The amount of solar radiation striking the horizontal
surface varies greatly throughout the territory of Russia:
the total solar radiation and duration of radiance naturally
increase with latitude, from north to south. In the east
of Russia the highest solar potential is observed in the
southern areas where the major economic activities are
concentrated (Fig.9) [5].

During a year the largest amount of solar energy is
received in summer which affects negatively the efficiency
of its use because the maximum energy consumption occurs
in winter. Therefore solar power plants can not completely
replace energy sources on fossil fuel and should operate
complementing them.
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With a current price of diesel fuel for consumers in the
southern part of the eastern regions that lies in the range of
600-800 $/t the acceptable payback period for the projects
on construction of photovoltaic cells (PC) in addition
to autonomous diesel power plant can be reached if the
investments in them do not exceed 300-400 $/m’ (Fig.10).
This proves their non-competitiveness since the current
level of PC costs is 1000-1500 $/m”.

The solar heat supply systems (SHSS) at a current coal
price of 30-50 $/tce can be economically attractive in the
southern part of the eastern regions only if the investments
to be held are no higher than 100 $/m* (Fig.10) [8]. Should
the cost indices be above 200 $/m’, which corresponds
to the prices of the Russian and world's producers, the
payback period of the projects will exceed 20 years.

At the same time the solar heat supply systems can be
competitive in comparison with the boiler plants which use
crude oil whose price is 150-180 $/tce. This type of boiler
plants is widely used in the oil production areas in the east

Fig. 9 - Zoning of Russia's territory in terms of solar potential

Fig. 10 - Relationship between payback periods of solar power plant construction projects and fuel cost, and specific investments
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of Russia.

The efficiency of solar energy utilization depends very
much on the environmental factor since small-capacity
coal-fired boiler plants make a considerable contribution to
the environmental pollution. Currently the boiler plants pay
for pollution. This payment is insignificant and represents
some form of compensation for economic damage caused
by the emissions and discharges of pollutants.

According to the research carried out for the southern
territories every 100 m” of the solar collector's area make
it possible to replace 33-36 t of coal. This is equivalent
to 5-5.5 t of the total ash, soot, sulfur and nitrogen oxide
emissions into the atmosphere.

Tightening the environmental requirements for the
fossil-fuel boiler plants through the environmental tax
will essentially enhance the economic efficiency of SHSS.
At present the cost of heat production by boiler plants
and by solar heat supply systems is comparable only if
the investments are lower than 100 $/m” (Fig.11) [8].
Introduction of the environmental tax in the amount of the
environmental damage caused by harmful emissions from coal
combustion at boiler plants will increase the economic efficiency
of investments in SHSS almost twice, i.e. to 200 $/m’.

Though in the current price situation solar power
plants are not competitive we should not forget about a
social factor which is impossible to estimate in money
equivalent. Solar heat supply systems will make it possible
to provide hot water supply which is often unavailable even
for the education and healthcare facilities.

It is difficult to estimate the benefit of the advent of
electric light or hot water in summer in the places inhabited
by small groups of people, at the meteorological stations,
camps of reindeer and cattle breeders, etc. because these
have never been provided there.

Fig. 11 - Cost of heat production by solar heat supply

systems and boiler plants
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Application of solar power plants can be indispensable
in the zones of special nature management (wildlife areas,
national parks, holiday centers, sanatoriums, etc) where
tight constraints on environmental pollution are imposed
and no other kinds of renewable natural energy resources
are available. Based on the studies Table 3 presents the
maximum economically efficient specific investments in
the renewable energy sources, which take into account
transportation, construction and erection works for the
conditions of the eastern regions.

The most competitive renewable energy sources in
terms of current prices are wind power plants and small
hydropower plants. The economic efficiency of solar power
plants can be achieved by essentially decreasing specific
investments: for solar heat supply systems - by 2.-2.5 times
and for photovoltaic cells - by 4-5 times.

(3) Perspective utilization scales

Fig. 12 shows the zones of feasible RES utilization
in the eastern regions of Russia in terms of the resource
potential.

The most promising areas for wind energy
development are Kamchatka Krai; the Kuril Islands of
Sakhalin Oblast; Arctic coast of Krasnoyarsk Krai and
Sakha Republic (Yakutia); the eastern part of Magadan

Fig. 12 - Zones of feasible RES utilization in the eastern
regions of Russia

Table 3 - Comparison of the maximum and current values of economically efficient
specific investments in renewable energy sources

Technology Maximum values Current values
WPP, thousand $/kW 12-25 2-25
SHPP, thousand $/kW 1.5-3.0 1.7-2
SHSS, $/m’ 80 - 100 200 - 250
PC, $/m’ 300 - 400 1000 - 1500
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Fig. 13 - Location of perspective renewable energy sources in the eastern regions of Russia

Oblast; Khabarovsk and Primorie Krais; the northeast of
Chukot AO.

The use of hydropower potential of small watercourses
is reasonable in the north of Irkutsk Oblast and Transbaikal
Krai; in the mid-latitude zone of Krasnoyarsk Krai and
Sakha Republic (Yakutia); as well as in Kamchatka Krai,
Buryat and Khakass Republics.

The best conditions for utilizing the solar power
potential are in Buryat, Khakass and Tyva Republics;
Transbaikal and Primorie Krais; Amur Oblast; Jewish
Autonomous Oblast; the southern areas of Irkutsk Oblast
and Khabarovsk Krai.

The major reserves of high-temperature geothermal
resources of the region are concentrated in Kamchatka Krai
and on the Kuril islands. The resources of low-temperature
geothermal heat are concentrated on Sakhalin island, in
Magadan Oblast, Buryat Republic and Chukot AO.

The rational scales of the use of renewable energy
sources were determined on the basis of data on available
energy resources on the territories, feasibility studies of
RES utilization, the estimation of financial and economic
efficiency of specific projects, the range of fuel prices and
cost parameters for different types of RES. Fig.13 presents
the first-priority sites for location of different types of
renewable energy sources.

The total RES capacities to be put in operation in the
eastern regions before the year 2030 are estimated at 230-
320 MW, including WPP - 80-120 MW, SHPP - 90-130
MW and GeoPP - 60-70 MW [9]. Construction of RES on
such a scale will require considerable investments - 22-30
billion rub.

Owing to the implementation of renewable energy
projects the installed capacity of RES in the eastern regions
of Russia in 2030 will rise by 3-3.8 times against 2007

Fig. 14 - Dynamics of installed capacity of RES in the
eastern regions
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and make up 436 MW including WPP - 13 MW, SHPP -
159 MW and GeoPP - 154 MW in the optimistic scenario
(Fig.14).

By the end of 2030 this will make it possible to
annually replace 300-450 thousand tce of fossil fuel to the
amount of 6-8 billion rub.

However, the share of RES in the total electricity
production in these regions over the period at issue will
not change and remain at the level of 1%. Only in some
areas of the Far East this value will considerably exceed the
average index, for example in Kamchatka it will be 15%.

This so capital-intensive program of wide-scale
utilization of renewable energy sources is difficult to
implement without active government support focusing on
the following points:

- Adoption of the law on state policy in the field of

renewable energy utilization;

- Allocation of target subsidies and donations;
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- Organization and encouragement of full-scale
production of renewable energy equipment on the
basis of domestic technologies;

- Creation of testing areas to test key elements of the
technologies;

- Development of a system of preferential credits;

- Development and application of a system of tax
privileges for those involved in the entire cycle -
from equipment design to operation.
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