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What is a sustainable port?
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Energy consumption and efficiency in logistics chains
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Common themes and principles
of responsible businesses and international organizations

Sustainability includes three dimensions: economic, social and environmental.
Sustainabllity is not a phase or a fashion - it is a necessity.

It is equivalent to being competitive in the long term.

Sustainability must be measurable (benchmark.

It requires proactive approaches.

Sustainability can only be reached when public and private sector co-operate.

Sustainablility means that organizations need to reach beyond their organizational
boundaries (co-ordination, we cannot do it alone).
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why should sustainability be discussed in the context of ports?
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To reach efficient, sustainable and coordinated port performance
the practitioner and governments need:

Measurable outcomes;

Commitment from the boardroom to the shop-floor;
Effective and predictable public administration and policies;
Collaboration;

CSR (corporate social responsibility).
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A wider set of measures of performance is necessary?

asset performance,
measuring capacity
utilization of
infrastructure
financial aspects
considering
revenue from ships
cargo, labour costs,
capital equipment
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New data and measures are not simple
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Relevant certifications

SO 14001 this is a group of management system standards which are applied to
improve the environmental performance in organizations.

Green Ports: a certification that shows balancing between environmental protection
and economic demand.

Ecoports: This is integration between two concepts: effective environmental and
port management.

SO 50001 - Energy management standards target to use energy efficiently through
the development of an energy management system (ENMS).

CEN 16258
GHG Protocol (adopted by ISO 14064-1)
SO 14046 —Water footprint




energy consumers inside a container terminal
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container terminals are multi product operations

differentiation necessary between:
— container types (i.e. dry, reefer)

— transhipment and impo/expo cargo

— full and empty

Thus, different products
have different requirements
and performance

Dry
20 Foot p---tol___ L Full 1 Fall __
Empty Empty Empty
Full Full Full
40 Foot |f---------—f-—---—-—--—-H----—-—-—-—-—-
Empty Empty Empty
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shipment




Boxes or TEU?




TEU factors

Frequency

Terminal with less than 100.000 boxes Terminal with more than 100.000 boxes
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example:
an activity based approach to allocate energy consumption

Buildings: Others:

Sea Side *  Lighting *  Diesel generators Hinterland
*  Terminal vehicles not

engaged in container handling
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*  Ship-to-shore cranes 2| * Rubber tyred gantry cranes
*  Mobile cranes #| « Rail mounted gantry cranes
* Reach stackers

» Straddle carriers

¢ Trucks/Tractors

AAA
LA A 4
Dry containers: Reefer racks:
" . Lighting . Lighting
‘© *  Cooling of reefers
Jd
C
(o]
Q

€& Export container
&= |mport container

& Transhipment container
Source: Spengler 2015




The formula

TC = (QCC+HOC+CRC+BC+LC+0OC+GEN) + UC

where: UC = Undefined consumption

TC = Total energy consumption from all sources

QCC = Energy consumption from all sources within the
process cluster of quay cranes

HOC = Energy consumption from all sources within the
process cluster of horizontal operations

CRC = Energy consumption from all sources within the
process cluster of reefer cooling

BC = Energy consumption from all sources within the process
cluster of buildings

LC =Energy consumption from all sources within the process
cluster of lighting

OC =Energy consumption from all sources within the process
cluster of others

GEN = Energy consumption from all sources within the
process cluster of generators
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Median litres of diesel equivalent consumed for handling one dry
box (excluding reefer consumption), by country, 2012-2015
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Source: Authors based on Wilmsmeier and Spengler (2016) and ECLAC Infrastructure Services Unit




Median litres of diesel equivalent consumed per activity cluster
(excluding reefer cooling), 2012-2015
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Median litres of diesel equivalent consumed for handling one dry box

(excluding reefer consumption), by type and size of terminal, years 201 2-
2015
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Source: Authors based on Wilmsmeier and Spengler (2016) and ECLAC Infrastructure Services Unit
Note: The calculations are based on data for 25 terminals in 8 countries




Example of the relationship between the share of transhipment
cargo and RTG moves in Terminal B, 2010-2016
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Productivity and energy consumption by crane type, 2012-2015
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Evolution of energy costs and emissions per RTG move
in reference Terminal A
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Example: new collaborations - Chile

/ Consumo y Eficiencia Energética

en los Principales Terminales Portuario s de Chile g

Principales Cifras (z)
Periodo enero - diciembre 2014

Boxes Transteridos Consumao Diesal {litros) Consumao Electricidad
1,1 millones 9,9 millones 40,7 GWh
Andlisls del Consumo Enengético g
=eg0n tipo de contensdor Tipo de contenedor
a0 mContensdores Asfrigerados
- e 33,96 W Contensdores Seons
EE - Andlisis del Consumo Energético
E 3n 2R3 = Distribucicn del Consumo Energetics s=gun mes del afo
= 75 [Chile 2014] evolucian Mensual de Transferendias de Contenedores [Sje ouisrdo) y Consume Energético de Diessl y Electriddad (gje derechal, evoludidn
£ porcentual con respects al promedio anual
20 A% 6%
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g 15 ; - 10,39 587 - e — Varlacldn Consumo de Elactricidad 4%
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{exdluido Chile) {exduido Chile]  (todos los Desarrollados 0%
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(**] Consumo dless| equivalente por contenedar; Dc:nsumnds-energia total por contenedor mansjado en una terminal @loulado en lires de -6
digssl souvalenis, julio agosto  scptiembre  odubre  nowiembre diciembre

mayor, &5 £l ConsUmo ENErgStico en operaciones menor, es el consumo enerpstics en operadonss
asociadas 3 los contenedores s=cos en Chile, en 229/ asociadas a los contenedores refrigerados en Chile,
1}

refadén 3 los paises de Ameérica Latina v & Caribe en refacion a los paises de América Latina y el Caribe
para el afio 2014 para el afio 2004

Matas: Arndrica Lating y el Caribe (ALC), 4 paises; palzes desamollados, 4 palses:
Elobal, 17 paises.

11] Sir cowcidioran ks 4 privcipalss Lerminabes perbuaries a nivel pai.

12] Los valores exacios soec 1103, 835 boxes foonskiera ConDEns-Ses so00s § refnigerados),
28092355 Noros o dizsel, y 40.TI1ETE KWh.
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Source: http://www.cepal.org/sites/default/files/events/files/boletin_ee-puertos-chile-cepal-

mtt.pdf
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Transferred TEU

3.8 million Energy consumption in container terminals in Colombia 2015

Diesel consumption
17 million litres

Electricity consumption liters diesel equivalent per dry box
11,53 10,37

Energy expenses
26,2 million USD

Emissions
56,4 million kg CO2 or 24 kg CO2 / box
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Clombia, comparison: energy, emissions, expenses, 2015
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new tools

l Sustainable Performance Monitor

There is 3 continued nesd to improve the performance of terminals to make them not onhy
mare competitive, but slso more sustsinable. The concept of sustsinability has besn
recognized by industry to be an important contributor to the firm-specific compstitive
sdvantage.

Thiz independant resesrch initiative sims to identify best practice and performance sxamples in
the port sector to establish 3 ==t of global bench-marking indicators.

To support terminals and create direct value added to the participants this online tool allows the
terminals to benchmark themselves sgainst the other terminals participating in the initistive in
key strategic aress: e.g. productivity, emissions, energy efficiency, and water consumption.

The tool is being developed st the University of Applied Sciences Bremen, Germany in
collsboration with the Universidad de los Andes, Colombia and supporting research at the
Economic Commission for Latin America and the Caribbean, the Global Logistics Emissions
Council and private sector entities {globsl and local terminal oparators) among others.
Courrenthy, the initiative counts with the participation of over 140 terminsls from fowur continents.

The initigtive sims to:
3. provide the participating terminals with an online tool that sllows for mansging and
anahysing enengy efficiency and productivity in the terminal.
b. monitor and improve the data regarding productivity, watsr and ensrgy consumption, 3=
well 35 and efficiency and ather KPIs.

The applied methodology has been developed by United Nations Economic Commission for
Latin America and the Caribbean (ECLAC) and the University of Aplied Sciences in Bremen,
Germany, as part of the efforts to reach the Sustsinable Development Gosls (S0Gs) and to
support countries and companies to improve and benchmark their performance under certain
sustainability criteria.

All data are trested stricthy confidentizl. All data at the individus] terminal level obtained though
the initistive, will be coded or de-identifizd. Under no circumstances will the identifizrs be made
available to individusls.

For further information plesss contact us st contactfspm-terminals. com

Trends in the Shares of Energy Sources
Peroentages

Diesel iz the main enengy source in container terminals scross the globe but might be 3= low a5 50% in Japan or 80% in
Vigtnam for reference terminals in these countrizs. |n Latin America and the Caribbesn the shares of dizsel and slectric
enargy use have been slmost constant ower the last years. The cumrent dependency on fossil fusls marks 3 significant
potential towards electrification. However, the varistion of consumption pattemns across terminals depends significanthy on
the equipment configurations in esch terminal.
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New tools

[ Edit Dashboard & Export B Analysis B Data Check & Terminals & NRID

@ Worldwide

<f Throughput Covered < Energy Efficiency

The below map shows the median energy efficiency in various South American countries in
diesel equivalent per dry box. Select year below.

The below map shows the tofal throughput covered per country. Select year below.
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The below graph shows the median consumption for handling one reefer container in Chile
in comparison o a worldwide median. Mote that the consumption for handling one reefer
container is equivalent to the sum for handling one dry container and energy consumption
for reefer cooling.

The below graph shows the median consumption for handling one dry container in Chile in
comparison o a worldwide median.
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Average energy consumption per storage day per full reefer
container by country

Argentina Colombia Mexico Chile Brazil
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Source: The Authors based Wilmsmeier and Spengler (2016)




differentiating products effects on emissions

reefer containers account for 10 to 20% of total box movements in Chile
reefer cooling represents 60% of the electricity consumption in the terminals.
dwell times are crucial factor in energy consumption

the effect on emissions estimation

Example:

— Terminal A, in Chile, calculated emissions (without scope 3) to be 2/7.57 kg
COZe per box (TPS, 2013)in 2013.

— Applying the differentiation of container types
pased on the activity based approach:

— COZ emissions:
* per standard container are 19.32 kg

* reefer container 66.18 kg COZ







Periodicity of energy demand

TIME EXAMPLE/DRIVER

ANNUAL SEASONALITY Harvesting season of fruit (e.g. apples in Chile)
Vessel calling pattern
Berth occupancy

Work shifts, delivery of reefer cargo
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correlation between reefer activity and electricity consumption, percentage change
(base month January = 100), year 2014
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Next steps for moving ahead

strengthen concerted effort of public and private sector
further develop and use tools to gather new data
— Water
— Energy
— Emissions, and
— Social indicators
Further evaluation of the effects of:
— Technological change
— Operational differences
— Energy generation and security isSUeS
Tool development for

— Roro o Wilmsmeier, 2017

— Passenger terminals
collaborate towards a new standard of information

can we walk the talk of a sustainable future?
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