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Life Cycle Assessment of Shipping Container Floors
CONFORCE EKO-FLOR™ Flooring vs. Alternatives

1. Introduction

In  cooperation with Covestro, CONFORCE has created
EKO-FLOR™ flooring, a new type of container flooring that
incorporates various types of fiber reinforcements and
polyurethane resin materials from Covestro.

The materials and technology used to create EKO-FLOR™ flooring
were designed to provide a floor with strength and durability.
Since EKO-FLOR™ flooring is a non-porous fiber reinforced
composite, the very nature of this material makes it stain
resistant and breakage resistant. EKO-FLOR™ flooring is water
resistant, does not de-laminate, cannot be infested with insects
that may cause disease and damage buildings, and it is highly flame
resistant. Moreover, it was realized that the lighter weight of
EKO-FLOR™ flooring could have energy and environmental
benefits associated with reduced fuel consumption on container
ships and transport applications in general. A lighter weight
also provides the possibility of adding more cargo weight
up to the maximum payload equal to the standard
maximum gross weight.

4. Functional Unit

The functional unit studied is the floor used in one TEU with the
following weight specifications.

* EKO-FLOR™ flooring = 250 kg
* Plywood Floor = 304 kg
* Bamboo-wood Floor = 330 kg

5. Use Phase Assumptions

The table below shows the study’s assumptions regarding floor

service life, ship transportation distance and wood floor
composition.
Items Data Source
Container floor 15-18 years CONFORCE
lifetime
Transportation 180,000-300,000 CONFORCE
distance km/year
Bamboo-Wood 70% bamboo-wood, KALMAR'
floor composition 30% hardwood

This study compares environmental impacts of most interest and

relevance to the logistics community: Energy (net calorific value),
Greenhouse Gases (GHGs) and also land occupation (land required
for cultivation/manufacturing) associated with the entire life cycles
of EKO-FLOR™flooring, plywood and bamboo-wood.

2. Product Specifications

EKO-FLOR™flooring has the same covered area per TEU as alternative
wood/bamboo-wood floors (5.856m in length and 2.320m in width).
The cross section area is an |-bar shape for EKO-FLOR™flooring as
showninthe figure below. For one piece of EKO-FLOR™flooring, the
widthis0.56648m.Forone TEU, 4.1 piecesarerequired. EKO-FLOR™
flooringis engineeredtohave aweight of 250 kg per TEU with minimal
variability.
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The average energy consumption and GHG emissions per metric
ton cargo per km travelled was collected for two selected groups of
the CMA-CGM fleet from shippingefficiency.org, as shown below.

Nominal Adjusted GWP Cradle-to-Gate
Capacity factor (kg CO,-eq Energy
(TEUSs) /tonne/km) (MJ/tonne/km)
5,782 0.01493 0.1862
11,388 0.01072 0.1330
6. End-of-Life Options

Mass EKO-FLOR™ Plywood/bamboo-wood
Fraction flooring
80% landfill
E“‘!"’f' 50% landfill 20% burned to recover
Life 50% recycled energy
Options (50% energy recovery
efficiency)
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7. Life Cycle Impact Assessment Results 8. Conclusions

Based ontheaverage life time and transportation distance scenario,
Life Time Energy Savings Comparions (per TEU) for a 6,000 TEU ship, EKO-FLOR™ flooring saves 74.5 GJ/TEU vs.
the bamboo/wood floor and 43.7 GJ/TEU vs. the plywood floor. The

= GHGs prevented by using EKO-FLOR™ flooring are 4.7 metric tons
. CO2-eq/TEU vs. the bamboo/wood floor and 2.6 metric tons CO2-
eg/TEU vs. the plywood floor. The amount of energy saved is equal
5 Ouse to 1,135 and 623 kg of heavy fuel oil, respectively (based on 4.16
mt CO2-eg/mt heavy fuel oil).
- .k
3 x meo Fora 12,000 TEU ship, EKO-FLOR™ flooring saves 57.2 GJ/TEU vs.
20 | the bamboo/wood floor and 32.1 GJ/TEU vs. the plywood floor. The
b BCradie-to-Gate GHGs prevented are 3.4 metric tons CO2-eq/TEU vs. the bamboo/
1 - P wood floor and 1.7 metric tons CO2-eq/TEU vs. the plywood floor.
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Land Occupation

Ratio of Wood
Floor Type Land Occupied Flooring vs.
(m?) EKO-FLOR™ flooring
EKO-FLOR™ flooring 8.090 x 10* -
Plywood floor 9.500x 10° 1174 x10°
Bamboo/wood floor 3.725x10° 4.604 x 10*
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Based on producing 250,000 TEU per year for 20 years

The manner in which you use and the purpose to which you put and utilize our products, technical assistance and information (whether verbal, written or by way of
production evaluations), including any suggested formulations and recommendations, are beyond our control. Therefore, it is imperative that you test our products,
technical assistance, information and recommendations to determine to your own satisfaction whether our products, technical assistance and information are
suitable for your intended uses and applications. This application-specific analysis must at least include testing to determine suitability from a technical as well as
health, safety, and environmental standpoint. Such testing has not necessarily been done by Covestro.

Unless we otherwise agree in writing, all products are sold strictly pursuant to the terms of our standard conditions of sale which are available upon request. All
information and technical assistance is given without warranty or guarantee and is subject to change without notice. It is expressly understood and agreed that
you assume and hereby expressly release us from all liability, in tort, contract or otherwise, incurred in connection with the use of our products, technical assistance,
and information. Any statement or recommendation not contained herein is unauthorized and shall not bind us. Nothing herein shall be construed as a
recommendation to use any product in conflict with any claim of any patent relative to any material or its use. No license is implied or in fact granted under the
claims of any patent.
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