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0 Background: maritime shipping is the 3 largest
, pollutant of all human economic activities

O Maritime shipping emissions with 15%NOXx, 13%SOx and 3%C0O2 (2007-2012, IMO) , and
maritime shipping is the 3™ largest pollutant after industrial production and automobile
emission. 70% of shipping emission will expand to 400 km along coastline area.
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Fig. ship emission and estimation Fig. 2 spatial distribution of ship distribution
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o China’ s effort: enhancing Green Port Growth and emission
control in maritime shipping

» Green port assessment » shipping emission control areas
(IMO)

O Green Port Act, Initiated by Ministry of
Transport of P.R.C
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{Green Port Assessment Standard) (April, 2013)
{Port shore power distribution Act) (July, 2017)

O {Asian Green Port Plan (GPAS)))
(March, 2016)

& %A v rtvebwiiw L 4

Ministry of Transport of
P.R.C

o [ R X

{Adjustment on ship
emission area )

BN GPASIFfEIRIL 34K

SKE: CNSSERRSM /1 MEEIT: 2018-04-19 11:55:34

(expand area control)
(July, 2018)

wE: 4R180 tF, 018 IAREBLISRERT, FOTTRHIEASSATEL BiRge SR EEeH TaM
i, EE1tZEGreenMarinefi{TESDavi




How to control shipping emission: a question calling ports,
ship carriers and all stakeholders

Question: how to monitor and set up dynamic
aLlllbeEligh  assessment: rationalize maritime activity emission
policy?
key: trade-off between the emission control cost and economic
return in maritime sector
Question: how to act to emission control: update
Sektieged Port emission control technology and resource

reallocation

Key: connection of port infrastructure and operation facility emission and
hub-and-spoke distribution

Question: how to act to emission control: ship
Sylfle:laglel)  crew scheduling and maritime shipping network
building

Key: ship emission control technology and cost




0 Academic progress in green port growth research

_service .h

time ..sNipment :
Ime alliance '

" : genetic algorithn d l gor1enmie.”
“-HEEE”
: price

freight

@ dynamic

maritime

ime windowc

optlmlzatlon

allocatitr =anageien

SChedUle t ransportatlon transshipnent sl

berth allocation

Conclusions:

=t contalner-reposition
‘ 35Signments average approximation
it %

- pcoeap%;faz}

“Blg -data” search results: 1988- 2018
}1 Aot M QAR P 1esasomise. 3. 8

Qg2 L o~ o
S

9 P = Ve Lee R “HKuang -~
P \ i o&lan A "Nﬂ
X (., sklhen S ﬁmiﬁ 7.Sun
o= SNV
o A e 2 ‘whZheng -

Pases. O

PR . ais
coun HP R *

RO, TN
Ppas A

D

“TLiLee ot % ber?
MY : T MChristianse,, A

gf..g,mw QQ Q “

(1) lack shipping emission estimation and assessment based on “Big-data”

and policy design are more;

(2) maritime shipping networking building with few consideration of

emission;

(3) lack in-depth research into port regional cooperation under emission

control background



9 Research outcomes 1——spatial distribution on shipping emission

__________________________________________________________________________________________________

Port activity emission

Different port facility
emission

v

Facility coordination
emission

Shipping emission

Shipping environment
impact on ship emission

v

Shipping emission control
technology

spatial distribution on shipping emission
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9 Research outcomes 2——port assessment and dynamic
evaluation system based on port activity emission

Individual operation Multi-port synergetic operation
optimization optimization
Emission control in berth, Emission in hub-and-spoke
container-truck, yard and crane. distribution system

Vv

Coordination in port activity emission
Multi-port resource reallocation
Multi-transport connection
* Centralized and decentralized decision on trade-off
between economic return and emission cost

methodology: systematic planning, simulation, game theory and multi-transport
networking model



9 Research outcomes 3——maritime shipping
emission control decision optimization

Agile ship scheduling based Ship scheduling optimization
on shipping information co- based on emission control
sharing , EGS, PDF, CRS, LNG

Operation cost and emission
Dynamic shipping route optimization

Shipping information co sharing

A 4

Maritime shipping scheduling in emission Shipping Big Data
control area

Ship capacity, ship AIS and

routine liner/semi-routine liner/radom

7 - yard operation
*  Maritime shipping service network » Emission control parameter
«  Shipping speed selection Shipping route . Ocean weather information
R o :
» Emission information

i methodology: VRP model based on shipping Big-data, optimization decision
. model based on shipping Big-data



@) Research outcomes 4——maritime shipping strategy
and investment based on emission control
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Ship crew scheduling based on emission { | Dynamic investment optimization on
control o port electricity operation
Emission control technology investment o Port electricity infrastructure investment
( EGS, PDF, CRS, LNG) | .
v ! | Infrastructure updating and maintenance
Ship crew scheduling on trade-off between ! investment
economic return and emission control P
1 ! Y
\ ; Governmental subsidy and emission
Port investment risk management b control
_________________________________ _I_________________________________1 L_______________________________|________________________________
____________________________________________________ 2

Dynamic maritime shipping emission control technology updating !
»  Emission control technology application :
»  Maritime shipping cooperation towards emission control

* Incentives on awarding emission control technology R&D

» Private equity and public investment cooperation (PPP)

_________________________________________________________________________________________________________



9 Research outcomes 5——emission assessment and control

Market transaction on emission
guota

Emission quota transaction on carbon
and sulfur

Port area speed control, electricity
infrastructure incentives and

governmental subsidy

Maritime Emission c_ontrol
shipping strategy evaluation
Operation Economic return
Service
Technology Emission
Spatial
Port upgrading and distribution in
dynamic assessment emission
Assessment indicator i
di *  Emission source !
PO'_’t upgrading limit design :
Incentives Emission control -
1
1
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area design
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Research outcomes 6—— empirical research on
maritime shipping emission control

E-platform on maritime shipping
emission control monitoring
» Port activity and ship emission estimation

« Statistical
» Spatial estimation

v y v
s : Empirical research into the
Empirical research into . : - -
P shipping carriers Regional empirical
the ports _ o reserach
. »  Ship emission
« Port operation - L . .
N - *  Maritime shipping » Port-regionalization
Optimization Electricity . : :
: »  Emission control technology and ship + ECAs impact
Green port upgrading .
crew scheduling

GIS platform by DMU




e Green Northeast Asian maritime shipping Alliance

I. Cross country coordination towards green port
growth in Northeast Asian maritime shipping.

1. Initiative in shipping emission control area design

1. Dynamic and sustainable research into green port
development in this area

V. Research into trade-off in maritime shipping
networking optimization based on shipping
emission control.



Dalian Maritime University (DMU)
welcome you to join in us
and call for the green and sustainable
development in Northeast Asian
Maritime Shipping Network Building

Thank you




