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ABSTRACT

The objective of this WG 229 of PIANC InCom was to develop guidelines that can assist
waterways managers/operators/governments/ship designers/shipbuilders, in classifying ports
and vessels, based on their environmental and operational performance, and to develop a
sustainable design for both vessels and infrastructure.

In Chapter 2, a literature review shows the high relevance of this subject from a global and
European policy confext. Reference is made fto publications of governments, knowledge
institutes and non-governmental organisations. A preliminary state-of-play is presented of the
costs (including emissions) of (inland water) tfransport.

In Chapter 3, structures for emissions performance indexes are defined, in which these ‘costs’
of inland ship energy conversions (greenhouse gases, hazardous emissions) are weighed
against the benefits (produced engine power in kilowatt hours, fransported cargo in fonnes-
kilometres). In this chapter, nine different index definition methodologies are explained. These
methodologies differ in principal assumptions for the input parameters, related to physical
considerations of ships and corridors, as well as whether top-down or bottom-up analyses for
ships and corridors are considered. The scope of the methods is a tank-to-wake approach, the
well-to-tank energy path is outside the scope of this research.

Chapter 4 gives a short description of the required datasets and the availability of datasets in
practice or in literature. With index algorithms and datasets available, a comparative case
sfudy can be performed. The objective of the case study is the Amsterdam-Rofterdam-
Anftwerp-Rhine corridor, a very representative and well documented inland water navigation
corridor. This objective corridor is described in Chapter 5.

In Chapter 6, the four most applicable index methodologies are applied to the ARA-Rhine
corridor. These are the TU Delft OpenTNSim-Energy approach, the EICB labelling approach, the
EEDI-related index definition of the University of Duisburg and the computation of the CCNR
IEN Committee. The results are compared and discussed. Although the quantified emissions in
the case study vary among approaches, each approach contributes to the evaluation of
sustainability performance of inland navigation in the quantitative manner. Also, it is relevant
to observe the various quantification potentials realised by each approach: from waterway
stretch level to trip level and to corridor level, from main engine performance to all the energy
convertors performance on board, from vessel fuel use estimation to vessel emissions and
energy use esftimation.

Nevertheless, as stated in the Conclusions and Recommendations of Chapter 7, in all cases
the objective should be that all working approaches have been validated and converge
against unambiguous results. This means also that we need a sound data base for the
evaluation of the different approaches and a transparent description how the evaluations
were performed, for every relevant ship type and for every relevant navigational corridor. This
conclusion of PIANC WG 229 may be a very relevant starting point for further research on this
highly fopical subject.
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