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Evolution of the policies and actions implemented in Sweden to convert and utilize biomass resources, and
ideas that can be implemented in China

QIAN Binghong, SHAO Chaofeng’

(National & Local Joint Engineering Research Center on Biomass Resource Utilization, College of Environmental Science and Engineering,
Nankai University, Tianjin 300350, China )

Abstract: Biomass is the most abundant renewable resource on earth. Promoting conversion and utilization of biomass resources in a
scientific and efficient way is the basic starting point for solving resource shortages and implementing carbon peaking and carbon neutrality
goals, and the core driving force for developing a circular economy and promoting sustainable production and consumption. Sweden, as one
of the countries in the world to achieve a carbon production peak, started the process of biomass resources conversion and utilization as
early as the 1970s. Their policy—and—action path has continued to evolve and improve, gradually forming an energy paradigm reliant on
biomass based heating, supplemented by biomass based power generation, with biomass powered transportation as a direction for future
development. Due to the current impetus promoting biomass resources conversion and utilization in China, this paper systematically
discusses the development context, main policies and actions, and key achievements in biomass resources conversion and utilization in
Sweden, and analyzes typical experiences with management and mode of biomass resources conversion and utilization. Combined with the
endowment conditions, demand, and problems facing biomass resources conversion and utilization in China, this paper analyzes potentially
viable suggestions from the aspects of top—level design, management systems, conversion and utilization modes, and core technologies, to
provide a reference for China’s path to biomass resources conversion and utilization.
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Figure 1 Policy—and—action path of conversion and utilization of Swedish biomass resources
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Table 5 Completion of targets in 2010
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Table 6 Main policies and actions in the carbon neutralization stage
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Table 7 Completion of targets in 2020
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Figure 2 Swedish system scheme for promoting conversion and utilization of biomass resources
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Figure 3 Enlightenment of Sweden's typical experience to China’s top—level design
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Figure 4 Design of the management system for biomass resources
in China
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Figure 5 Design of the standard frame for conversion and utilization of biomass resources in China

http://'www.aed.org.cn

— 1471 —



ML FEIREG PB4 - 5 404 - 5 0 ] - X

FOLHE A S ER AR ) e ) 1 DD 5 2 A o 5 U e A
TARME SR JE R AR, i DEAE PR A M A 250 (A 51
PURNMGE . A6 RAFA BIREA SIFE A ATHE T, 0T 1Al )
IS TT SR A DAG R A= P AL A AR TR AR, LR
A b A RO IR Ry 32 L DA B o P A R TR
HIsAR hrb FE R A P i o I 2 e A A &

3.4 BIFTREZOHEAR

TR XT A 40 ot % A AR AR P 1) AR B AR L30T, R
] 7 5 T A A o G U e A R AR s Al B R T
K, BPHT—HEE TR E A A DR A
IFALZR TR RV R B AR TRt v A
BOR o DAIGZ A5 AR AR W o 5 5 AR AR P A, 1 i
M se 4 1 A A 0™ S 26 2 5 P B 30 45 LR
Ht R R A i e L

BT AR 27 i I SE BN 52 42 1 [ R, 3 ) 17 LA
SRR 2L AR A T S B2, SEERTT & Z A8 H
FIFHHE A, PR & e UR BAAA FH B 55 1 HH 5 S0 i 25
JE A B2 AR DL 750 Ak SO S iR
IR AR, 51 5L Ge AR ) AR PR A4 R 1Y
FEAY S L 7 N RHE A RDRHE AR L AR AR
B S ER A i A S

EE XA A BEVRTH 2 S i AN TR T R, 3 ) 107 LA
REFE R P I AT HL 30T AT, Stk A 4 o i B o
AW LR RRBRAL R . LB B s Y R R
Sy FEAy , AN A A R R DR AR AR AR S
FEAR B AN B R 2R A 0 o 0 R — IR IR
WRBEEE AR R TEHE), SEBA W) 0 [ AR L A ) o
PR E AW T S XA A RE TR Y B3 el (Rl U

Xt 3 [ 0T 10 B R 2 TR AR RS 1 A a0 R ) A
T ] 1 A P T AR A A AR Ul e e 1 A ok
Fo BT EE — AR CEEE AR (VR b, T PR AR
Rt S [ R P E S ) Ay LA AR A SRR 2 SR T4
23 (0] 5 #1 J Z AR AL A TR S e b AR S AR P S i i A=
FERICR F S BORHE —AR A SR AR T I A 2T 4R R
il V% Jei T Ak PSSO S5 M o5 1) 8, A AR R AT A 7
A R AR e A ) i < 2 3 B %o TR 2 RS H
P 8 SRR Sl A AT 78 43 I B AR 4% -

Sk IS SR D A W S VR AR R B B R
FUAE 225, SR TR W 5l i & SRR, TR L R
PRFE A UG IR AR AR e b B AR, S A= P
REWIAH AR M B A7 (BECCS) YRR T ), Rk iR oA
MR KUE AT RO G TR T T AR K
RN TR S A P HE AR D B R BRI R
— 1472 —

I FH 7R FE 328 25 52 B A 1 56 A o £ 3l R A R £ 5
5 B AW BT DR A AL 07 e R e, B
TR RS 5 M A BRI BESR — B8R T
2o TP A Wy S G DR A M AR A LR o

4 Hig

ARSCIEE T T S A ) S IR A A R A T 3
AR T R R, T T H 4 S R 2R G X
e el [ 14 1 1 A 0 S5 9 B A 9 i A, 2
LB

(1) Ty it A= 7 Jog 9 e A M) T S 2 TR IR
TEANWTE BE I R A T B OB & T T LA P e fit
PN FLR AW TR b T AR W) BUAS i i R
KR T Il Y RE PRI 3

(2) F [ AT ik S T S22 00, 8 PR R AR
5 CFIBAR BT b4 Sl A ) o B U A M i T2
it

(3) 3 [ RIS Ao i b A 4y o B A < v e ok
BRI sk E AL 51 BN E LR A oS
TR EHE S 55 Z R R T Bodt r RGNV AR Y
FHREAL R A PA R

(4) 3 [ AR 3 7 S PR A5 7 R A T i
G275 FORT WG S , 51 25 b R 355 B0 25 3k % 5l ‘L 1Y
AW T DR A M AR

(5) 3 [ 137 25 T~ 25 49y Jor B DU AR A PR 5 v 1)
YT R R R, QB —HEiE AT R B G BEAZ O
A AE T BREATHL TR [ kR AP A 4 o B A A
BAS o
SE k-

[1] IEA Bioenergy. Implementation of bioenergy in Sweden: 2021 update
[R]. IEA Bioenergy, 2021.

[2] BORJESSON P, HANSSON J, BERNDES G. Future demand for forest—
based biomass for energy purposes in Sweden[]J]. Forest Ecology and
Management, 2017, 383:17-26.

[3] AMIANDAMHEN S O, KUMAR A, ADAMOPOULOS 8, et al. Bioener-
gy production and utilization in different sectors in Sweden: a state of
the art review[J]. Bioresources, 2020, 15(4) :9834-9857.

[4] TEA Bioenergy. Implementation of bioenergy in the European Union:
2021 update[R]. IEA Bioenergy, 2021.

[5] World Bioenergy Association. Global bioenergy statistics 2021[R].
Stockholm: World Bioenergy Association, 2021.

(6] Faksfh, AL, Wi, 45 . Fi i A 1) 5T AR R SR R D0 B 22 6 £ %
[J]. 7T P54 fig 6, 2019, 37(4) : 488-494. WANG Z W, LEI T Z,

CHEN G F, et al. Biomass energy development status and referential

http://www.aed.org.cn



BRINZ 25 g S A ) o B R e A A T BOR AT S AR T R SR 7

2023411 H

experience in Sweden[]]. Renewable Energy Resources, 2019, 37 (4) :
488-494.

(7] FASE, S, g T, 25 R b RO R PR KR R[],
o B2 B B F), 2021, 36(12) £ 1463-1470.  DONG L P, ZENG ]
J, QU J S, et al. Review of EU’s carbon neutral policy system and its
enlightenment[J]. Bulletin of Chinese Academy of Sciences, 2021, 36
(12):1463-1470.

[8] HE/K, BB, fLPE, 45 . Fe [ AR W 2z U R SR s 0 5 ). v 7
Bh2#, 2021, 23(1) : 133-140.  TIAN Y S, SHAN M, KONG G, et al.
Development strategy of biomass economy in ChinalJ]. Strategic Study
of CAE, 2021, 23(1) : 133-140.

[91 B A5 . R AR IS FR R K XS FR I 13 7R []. 257, 2007(2) :
135-142. YANG Z W. EU Energy law and policy and its enlighten-
ment to China[J]. Law Science, 2007(2):135-142.

[10] GUNDERSEN V S, FRIVOLD L H. Public preferences for forest
structures: a review of quantitative surveys from Finland, Norway and
Sweden[J]. Urban Forestry & Urban Greening, 2008, 7(4):241-258.

[L1] By . Fi M — KRR IR 2R W BT RE A A0 M LR [0, AR
ZEHEE, 2013, 28(8) : 71-76.
of bio—energy in Sweden[J]. Global Science, Technology and Economic
Outlook, 2013, 28(8) : 71-76.

[12] DI L L, ERICSSON K. Low—carbon district heating in Sweden : exam-

XIA F. Overview on development

ining a successful energy transition[J]. Energy Research & Social Sci-
ence, 2014, 4:10-20.

[13] ERICSSON K, WERNER S. The introduction and expansion of bio-
mass use in Swedish district heating systems[J]. Biomass and Bioener-
gy, 2016, 94:57-65.

[14] JEl i, 1 —%6, PSS . B Bl ) SUSAF 5T 5 SWOT 23 #r[J). v 4b
AEUR, 2018, 23(11) : 8-11. ZHOU C Y, FENG Y M, LU J. Re-
search and SWOT analysis on Swedish power sector[J]. Sino—Global
Energy, 2018, 23(11) :8-11.

[15] HELLMER S, WARELL L. On the evaluation of market power and
market dominance: the Nordic electricity market[J]. Energy Policy,
2009, 37(8) :3235-3241.

[16] HOLMGREN K. Policies promoting biofuels in Sweden: an 3 synthe-
sis report[R]. Goeteborg: {3 the Swedish Knowledge Centre for Renew-

able Transportation Fuels, 2012.

http://'www.aed.org.cn

[17] LANTMANNEN. Steps towards sustainability 2006[R]. Stockholm :
Lantminnen, 2007.

[18] Domsjs Fabriker AB. Sustainbility report[R]. Ornsksldsvik : Domsjo
Fabriker AB, 2022.

[19] ETIP Bioenergy. Current status of advanced biofuels demonstrations
in Europe[R]. ETIP Bioenergy, 2020.

[20] Swedish Energy Agency. Energy in Sweden 2021 :an overview[R]. Es-
kilstuna: Swedish Energy Agency, 2021.

[21] Fossil Free Sweden. Roadmaps for fossil free competitiveness : follow—
up 2021[R]. Stockholm: Fossil Free Sweden, 2021.

[22] WICKMAN K. The energy market and energy policy in Sweden 1965—
1984(]]. Energy, 1988, 13(1) :83-96.

[23] DANESTIG M, GEBREMEHDIN A, KARLSSON B. Stockholm CHP
potential : an opportunity for CO, reductions?[J]. Energy Policy, 2007,
35(9) :4650-4660.

[24] 5K RT3 . 3060 A A= ) 57 BE A S5 15 0 W B A3 (R, AL5T [l
KA 2 A= W) ST RE 7 M 02, T [ BB A B , A AR IR
PR TAREPEAG O, AU IS IRBRF R B 5T BE, 2021 ZHANG D
Y. 3060 blue book of zero carbon bioenergy development potential[R].

Beijing: Biomass Energy Industry Promotion Association, Deutsche
Gesellschaft fiir Internationale Zusammenarbeit, Appraisal Center for
Environment and Engineering Ministry of Ecology and Environment,
Beijing Songshan Low Carbon Technology Research Institute, 2021.

[25] [ 77l & A k2 R Wy B R 7l 432 . 2021 Hh [ A P Bk vl
PR AR A [R]. AEAT: D R A k2 HE R RE M a2
2021. Biomass Energy Industry Promotion Association. 2021 bio-
mass power generation industry development report of China[R]. Bei-
jing: Biomass Energy Industry Promotion Association, 2021.

[26] 2= R U . 351 A= ) JoT e Jie BUIR 55 e B2 (0. ol f g il A 2,
2021(1):70-73. LIJ F. Review of EU’s current situation and pros-
pect of biomass energy development in Chinal]]. China Power Enter-
prise Management, 2021(1) : 70-73.

[27] AR AR R Bt B . ob AT PEAR R IR K R A4 2020(M]. b
7 W E KR AKCH R A, 2021:48-50.  China Renewable Energy
Engineering Institute. China renewable energy development report

2020[M]. Beijing: China Water & Power Press, 2021 :48-50.

— 1473 —



