United Nations Conference on Trade and Development

13th Multi-Year Expert Meeting on Commodities and Development

10-12 October 2022, Geneva

Bamboo: Experience from China
By

Mr. Changhua Fang, Professor, International Center for Bamboo and Rattan (ICBR) in Beijing, China

The views expressed are those of the author and do not necessarily reflect the views of UNCTAD.



ICBR

INTERNATIONAL CENTRE FOR
BAMBOO AND RATTAN

(& P 4 i F e
O+FERPETI L RIFEESLERNZRE

Experiences of China's bamboo industry
development in the past 40 years

K&
Changhua FANG
Oct. 12 2022



BHR

Contents

> SRR S Eﬁnulﬂ*ﬁzuws 2(
-1978-2000: Extensive manag

and tradltlonal process
> 'r'mu::mk“'uu H(2001-2010)
-+2001-2010:. ;The rlsmg stage of bamboo mdustry

> T’IF"-EIJ!m!A?EEIK‘EzQO1O 5")




—. FRHENESTHESINTLIHER(1978-20005F)
1978-2000: Extensive management of bamboo resource and
traditional processing

1. 11&EiFEIEEBamboo resource cultivation
> 1970FEMH RSB AEFT 1970s: Wild extensive management




—. FRHENESTHESINTLIHER(1978-20005F)
1978-2000: Extensive management of bamboo resource and
traditional processing

1. 1I&{|iEIEEBamboo resource cultivation
> 1980F(CEEELEZFE=1980s: Half-extensive management

o TTHPIR D EASiEIE A T BB EAMRFE %
S ETEERK. 8BS SEREFR
. Rational management of bamboo forest stand
structure to maintain the continuous and balanced
production

il - SHESHISEHLEEE LR (IRE
EXIENENFTED, FIRREMEE. 7% %
B R E AR ERITIER, MNTTRE1LREE,
RFFFFUEK, EBRFBERTIFE. Mulching
cultivation with film or organic materials to improve
bamboo and bamboo shoots production




—., ZRHENEEFUERMIRER(1978-20005F)
1978-2000: Extensive management of bamboo resource and
traditional processing

1. 11i&EEIESBamboo resource cultivation

> 1990FEMIEBHRRZES
1990s: Orientation Cultivation & Mixed bamboo forest management

- ITMERIEE: M HMHR. FRTH.
FKRAYHR. NEAITHK

Orientation Cultivation: bamboo materials,
bamboo shoots, bamboo pulp, landscape
bamboo

o IBRRE: MMARAZ T
Bamboo forest mixed with trees




—., ZRHENEEFUERMIRER(1978-20005F)
1978-2000: Extensive management of bamboo resource and
traditional processing

2. "I¥3MIBamboo materials processing

> 1980FLAAI: TTMINIERAEFT, BiEEETTRA. KRR, KAIZm
REEAm, ~Iitp—, TIAWEIZER, MINE(R

Before1980s: Bamboo processing mainly depended on handwork.

Used for bamboo furniture, farm tools, woven handicrafts and daily

necessities, with low degree of industrialization and low added value




—. ZFAEEFUESRINIREZ(1978-2000F)
1978-2000: Extensive management of bamboo resource and
traditional processing

2. "I¥3MIBamboo materials processing

> 1980F\: ARTTTRERGHR. 17
ISR, TTHIRSIR, TTRIEIRSE
£, FmbBFSEERRIR.
KietRiRE, FETTTI TIEFIA
5%, 1980s: bamboo strips
plywood, bamboo woven
plywood, bamboo curtain
plywood, bamboo oriented
strand board were developed,
and the products were applied
to vehicle flooring, cement
formwork, etc., promoting the
industrial utilization of bamboo
material.




—. FFHENEETUEFINLIRER(1978-20005F)

1978-2000: Extensive management of bamboo resource and
traditional processing

2. "I¥3MIBamboo materials processing

> 19905 : 1TEERAT(TTRERSHE) . 1TEHM. TAESHMEFMHGEEIA %
Fhid—SHE, MBAFMIitR. (138, 1990s: laminated bamboo

lumber, bamboo scrimber, bamboo-wood composite were
developed and further upgraded, and applied to bamboo floorings,

bamboo furniture, etc.
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—. HRHEBESEHESINIHER(1978-2000F)
1978-2000: Extensive management of bamboo resource and
traditional processing

2. MI#4IM1IBamboo materials processing

o> %7/ —

VAT SENNNNNNNS
r4£ 5k #4 Laminated bamboo lumber
daim

Adhesive impregnating
& pressing

Crushing

Bamboo Bundle
Strips Bamboo Scrimbers

T EZH$f Bamboo scrimber




—. FRHENESTHESINTLIHER(1978-20005F)
1978-2000: Extensive management of bamboo resource and
traditional processing

2. 11431 Bamboo materials processing

> 19904 : FAFTHENMAEE~DINMAE”, BRE—~mRARI~mEH
AR, HZR T AR —EMENESFFEa T IR, 73
TS ESREE TEA. 1990s: The transformation from manual
and semi mechanized production to mechanized production has
been realized. A series of bamboo products have been developed,
and a bamboo processing industrial system with a certain scale and
economic benefits has been formed, laying a foundation for the
rapid development of the bamboo industry.

> 1978-20004F, TT#MNIITWEFTIIZEEIK, bR =E, F~amabihinE
%, TTMFIBRZEKE, MIFRDSESIISEFIA. From 1978 to 2000, the

overall industrialization of bamboo processing was low with short
industrial chain, low products added value, low utilization rate of
bamboo materials, and without rational utilization of processing.

> 2000F2ETTAI=EIRB170{Z5TTART (20.5{25€5%) . In 2000, the

output value of the national bamboo industry was only 17 billion
RMB($ 2.05 billion USD).



=. DIIF=dkEemER(2001-20105F)
2001-2010: The rising stage of bamboo industry

1. M13&EEIESBamboo resource cultivation

> SEREE, IRSTTES W
Multi-objective management to improve the comprehensive benefit of
bamboo forests

I 7 T m N E S AR RS AR TS B AR R R
The cultivation technology system of high-yield and low consumption
bamboo forest with both economic and ecological benefits has been
developed

- RIFEMTMEERR. SERRIMMEGL. IMCESEEREE, BV TE
T FERAENERNZFTTEIRIRIRICIE R, BB 7 T F &R 2.
FEARE=TAMERE S =

Scientifically determine the bamboo forest management objectives,

rationally adjust the bamboo forest structure, optimize the combination

of different management measures, and establish a seasonal fertilization
and rhizosphere fertilizer technology based on bamboo growth pattern



—. MNI=AkXiEehE2(2001-2010£F)
2001-2010: The rising stage of bamboo industry

1. 113&EEIESBamboo resource cultivation

> "TMMERE S ARAHealthy management technology of bamboo forest

« AR TTIMEFDSIENS. MoEE. HEEREENERNTTMERRES
$<7/NHealthy management techniques for bamboo forests that
coordinate the productivity of bamboo forests with site conditions,
forest structure and tending measures

« FRTTIMERITHERE. EYLARNEEF A New technologies
of behavior regulation, biological and chemical control of bamboo pests

I %E%%éfﬁﬂﬁlﬁlnvest.igation S/SIAEN M e
of bamboo diseases and pests Pest information collection Digital network platform



=. MI=AiEefER(2001-20105F)
2001-2010: The rising stage of bamboo industry

1. M&iEESBamboo resource cultivation

> MEISE, FETH, TRERE—ZHT X
Large scale cultivation, enrichment of bamboo species, further
expansion of bamboo forest resources
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=. MI=AiEefER(2001-20105F)
2001-2010: The rising stage of bamboo industry

1. M&iEESBamboo resource cultivation

> B EHMIFEEDDNAZIEREE
Establishment of the first bamboo cDNA database

l/\— B 1 &
\ "
\ -\' |
/-—-Ji- 3
Moso bambgoo ¢ atabase B |

Moso bamboo (Phyllostachys hererocycla cv. pubescens) is one of the world’s most important bamboo species.
Although several genomes have been sequenced or are being sequenced in the grasses family, we know little about the
genome of the bambuscids (bamboos). Full-length complementary DNA (FL-cDNA) clones are important for gene
functional analvses, gene annotation and determination of transcriptional start sites, so they serve as a data resource for
the genomics. The Moso bamboo FL-cDNA database (MBCD) represents the third largest full length cDNA collection to
date of all plant species, and provides the first insight into the gene and genome strucrures of this tetraploid plant.

The MBCD is developed by Chinese Academy of Forestry, the National Center for Gene Research of Chinese
Academy of Sciences, and the International Network for Bamboo and Rattan in China. The database is maintained by the
National Center for Gene Research. Currently, it contains the information of approximate 10,608 low redundant full-length
cDNA sequences and 38,000 5'-end ESTs from leaf, shoot, and seedling libraries. The database provides a series of

CHINESE ACADEMY OF

FORESTRY information, including sequences, protein domain annotation, similarity search outputs, and gene functional ontologies. We
hope these resources greatly encourage the progress of bamboo research.
‘ < AEN ET Web links to some valuable sites:
\ il NCBI Barlev DB RiceGE wheat DB Brachvpedium
International Centre for .
Bamboo and Rattan TIGR Sorghum DB Maize MilletGenes INBAR
IRGSP Gramene ICBR rice MPSS RAP-DB

l R RICD NCGR

500 Cao Bao Road Shanghai
200233 R.China
Phone: 86 21 54971303
Fax: 86 21 6482577
Email: yviu@ncgr.ac.cn




=. MNI=AkiEehiEz(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2. "IFINIFH Bamboo processing and utilization

R, FiRA, #Imes, CIMHMRAHIS

> 1T LRSS FIREER K

Great progress has been made in processing and comprehensive
utilization. New technologies and equipment have been developed to

achieve large-scale manufacturing




=. MNI=AkiEehiEz(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2, 1TFMNIFIR

Bamboo processing and utilization

> MTERMFTTERAMSEIH—T ZREFIRA Laminated bamboo lumber

and Bamboo scrimber had been further developed and applied to
floorings, furniture, etc.




—. MNI=AkXiEehE2(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2. 11FNIF

] Bamboo processing and utilization
> TTERRAIFITTEE ISR

R EFIM A Laminated bamboo lumber

and Bamboo scrimber had been further developed and applied to
floorings, furniture, etc.
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=. MNI=AkiEehiEz(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2. "IFINIFH Bamboo processing and utilization

> SMtIMEF~mSEIH% High value-added products were developed




=. IIk>¢ERiER(2001-2010F)
2001-2010: The rising stage of bamboo industry

2. "IFINIFH Bamboo processing and utilization

> SMtIMEF~mSEIH% High value-added products were developed




=. MNI=AkiEehiEz(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2. "IFINIFH Bamboo processing and utilization

> (IR SRHTIH ==& Development of bamboo charcoal series
products and Bamboo leaf Flavone

St

- HaRt

Bambeo , leaf, Flavone




=. MNI=AkiEehiEz(2001-2010£F)
2001-2010: The rising stage of bamboo industry

2. "IFINIFH Bamboo processing and utilization

> 1A HEFIFRITIEIZRIEZBamboo Fiber, Pulping and Papermaking




— DDIFEIJ!“”;LIB‘E;;(ZOM 2010£F)
2001-2010: The rising stage of bamboo industry

3 . TT?’- -:L.\ﬁﬁ:]ﬁ!lkaﬁﬁ %giﬁ

Bamboo eco-tourism well developed




=. MI=AiEefER(2001-20105F)
2001-2010: The rising stage of bamboo industry

4, FHBHEEWTTIAR

=, SALAaH

BHEER. Local governments had
attached importance to the
development of bamboo industry
and issued corresponding policies.

FEAVEEARBRIELS, = mPInNEAREM,
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iR, — —. SEFSEYHAa

The industrial chain continued to
extend, and the added value of
products continued to increase.
Bamboo products were gradually
expanding from traditional

application fields to high-tech fields,

and the primary, secondary and

tertiary industries were gradually and

effectively integrated.
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=. MI=AiEefER(2001-20105F)
2001-2010: The rising stage of bamboo industry

& BTV RER: INTRS

¥|p|cal case of bamboo industry development: Anji County,
ejiang Province

iaHj M F A _UJ ﬁz.:.{iu:
REBISERY, BT ?%U%ﬁ&ﬁz— =%
E, EEEE— 7R ER.

On April 9, 2003, Xl Jinping visited
Anji and pointed out that the bamboo
* industry has great potential. He hoped

{ Anji could do better in this regard, and
make a great article on the use of
¥ bamboo to play a demonstration role in
the whole country.




—. MNI=AkXiEehE2(2001-2010£F)
2001-2010: The rising stage of bamboo industry
& HETFVRREER: IR S

Typical case of bamboo industry development: Anji County,
Zhejiang Province

. |Service organization
TABEHH (ZF |(Bamboo Industry
Free b BHE Bk (7 « Association, Science
LEN 2% [& innovation park)

v

BTN e S ATy by BT H 5 W
Bamboo (——

I . NN
suppliers semi-f%ished en U%Eﬁodu&ct sellers

produc manu rers
manufacturers

MK B (R H

PIannWé)& admihistration
ji County Government)

TE TIPSR ST RER

Bamboo industrial cluster of Anji




=, =S & ERER(2010-E5)

From 2010: Integrated development of bamboo industry

hEAENA~=E ({Z7T 100 million RMB)

Output value of China bamboo industry

(Billion USD)
419 L e
$34.8 $37.0 ¥2,892 '
s209 730 $35321-1709 2,346 0
$27.2 ¥1,923

¥1,845

$19.4 ¥1,671
$12.1 2162 ¥1,224
¥1,047
] l l

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
FH




=, 1TEIRS R ERER(2010-£%)
From 2010: Integrated development of bamboo industry
> #H—ZIRATFESTIA

The comprehensive utilization of bamboo has been further improved
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From 2010: Integrated development of bamboo industry

> BTIERCEFRFIZRAE LESZIEZMA Round bamboo culms have been
more widely used in modern architecture and furniture
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=, =B S & ERER(2010-£5)

From 2010: Integrated development of bamboo industry
> TIEERMFITTEEMERE—PIRAMEZNA Laminated bamboo lumber

and bamboo scrimber have been further improved and more widely used.










=, TElRaRRERE(2010-£5)

From 2010: Integrated development of bamboo industry
> FhBTTREREMAIRRALZFINA-EXAT Development and application of

novel container flooring (replacing wood)
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From 2010: Integrated development of bamboo industry

> "TREREARAFZFIRHEDevelopment and application of bamboo culm
flattening technology

IRoller with
smooth

Remove Saturate

g dlaphrafms & g high-pressure surface
. node ridges steam
and slit 1.25> MPa Roller with
90°C protrusions
5-10 mins
Ilrr|r,$?i'r!*di'k ~'""'.,~
i 15', Inner surface with , | 3 ul
‘Lf indentations iy ! el 5
W i/ T TR | I'\:‘-‘:.
" - '{._. h!’r‘- J} -r;' J | | =
' Sl fﬂ‘;lﬁ % FIattened
i g bamboo
‘j } 'ﬂlljn i'-' {0

Bamboo flattening by making indentations on inner surface.



=, TElRaRRERE(2010-£5)

From 2010: Integrated development of bamboo industry

> "TREREAFLZFIRAEDevelopment and application of bamboo culm
flattening technology yam

> Knives «— %}
&

Softened
bamboo culm

. flattened bam boo

Bamboo flattening by making diagonal cuts on inner surface. Top left: flattening device. Top right: top view of the flattening device.




=, TElRaRRERE(2010-£5)

From 2010: Integrated development of bamboo industry

> BN TTRE&11tH%&Development of a novel engineered bamboo
products made with arc-shaped bamboo strips

‘ ( @ @



=, TElRaRRERE(2010-£5)

From 2010: Integrated development of bamboo industry

> MMERESEEHA4ZFIMA Development and application of Bamboo
winding composite pipe

Bamboo +
sliver

Resin

Extemal protection layer
Ao JF

Bio-residue
filler Bamboo winding
composite pipe

Bamboo Bamboo sliver curtain
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From 2010: Integrated development of bamboo industry
> MMERESEEHA4ZFIMA Development and application of Bamboo
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From 2010: Integrated development of bamboo industry

> 1TAHEES R m ERIRIE Application of Bamboo Fiber in Textiles
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From 2010: Integrated development of bamboo industry

> 113 ERBEIRERIEEIEISFBIAR Development and application of

bamboo biomass solid pellet fuel




=, 1TEIRS R ERER(2010-£%)
From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics

o MHH KRR B ERHERE T2 IEFRIN A
Bamboo Grid Packing (replacing PVC packing) Used in Cooling Tower

PVCIE IRIE Y




=, 1TEIRS R ERER(2010-£%)
From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics

® EREFHINH

Application in vehicle
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From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics

® 1145t T 1&#} Bamboo-woven geogrid

(= THsH0)
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From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics

® 11X Kk & Bamboo Drinking Straws

Bamboo Sticks %

Recycle Bamboo Straws Drill
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From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics

® 1% K& Bamboo Drinking Straws
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From 2010: Integrated development of bamboo industry
> LATICEBF =gt A&z Promote bamboo as a low-carbon substitute for plastics
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From 2010: Integrated development of bamboo industry
> PATTMCEEF~=mHA % Promote bamboo as a low-carbon substitute for plastics
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From 2010: Integrated development of bamboo industry
> LAMTREE~=mHA % Promote bamboo as a low-carbon substitute for plastics
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“Replacing plastic with bamboo” to reduce plastic pollution and
tackle climate change was listed in the deliverables of the “High-level
Dialogue on Global Development” held on 24 June 2022
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From 2010: Integrated development of bamboo industry

> MTFEafIRN2% 5 EERFE Bamboo Comprehensive Utilization and
Life Cycle Assessment
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From 2010: Integrated development of bamboo industry

> ZSREFHHER SIS~ & EBIEEE Governments at all levels have
successively issued policies to support the development of bamboo

industry
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Integrated development of bamboo industry
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20185F9H3H, I FEBICAEFIFSRCItRESTEA ENEES
FETIRE . BgRETFRC, SEEENAFLTE=L.

On Sept. 3, 2018, Chinese President Xi Jinping delivered a keynote
speech at the opening ceremony of the 2018 Beijing Summit of the Forum
on China-Africa. “A China-Africa bamboo center will be established
to help Africa make bamboo and rattan products.”
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