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Executive summary

Objectives

Logistics performance is a strong determinant of national income and is the result of actions from a
wide array of private and public actors. Understanding and decomposing the components of logistics
performance is fundamental to improving the efficiency of transport systems and the quality of
regulation of trade and transport. The roundtable meeting was convened to improve understanding of
logistics performance and logistics measurement and exchange experience in developing indicators and
comparable methods of assessment internationally.

The roundtable was hosted at the Mexican Institute of Transportation and focused on discussion of
four input papers. The first examined the potential for applying performance measurement in the design
and implementation of public policy, identifying appropriate metrics and the potential for misuse of key
performance indicators. The remaining papers and presentations examined practical application of
indicators from different perspectives. Paper two outlined the use of the Logistics Performance Index
(LPI) developed for the World Bank in driving improvement in trade logistics with a case study of
Turkey. Paper three reviewed the use of supply chain performance measurement in Latin America. Paper
four set out a performance measurement methodology for intermodal corridors. Participants also
contributed presentations on port performance, on relating public investment in transport infrastructure to
logistics performance and on the development of a national observatory for freight transport and logistics
in Mexico.

Findings

Policy makers are interested in logistics performance indicators primarily because of the potential
for improved transport services to promote economic development. Strategies for development of the
logistics sector have been adopted in many countries, especially where trade accounts for a major part of
economic activity, however causality from intervention to outcome can be difficult to demonstrate.
Performance indicators can play a key role in guiding policy, quantifying objectives and measuring
progress. The fluidity indicators developed to support Canada’s Gateways Initiative are one example.
Performance indicators are also effective in drawing political attention to the importance of a sometimes
invisible sector. The Inter-American Development Bank’s programs to develop logistics performance
indicators for Latin American countries have had a significant impact.

Key performance indicators are open to misunderstanding and misuse in this sector as much as any
other. The most prominent of indicators, the World Bank’s LPI, is so successful that Ministers regularly
cite results in public addresses, at least when they provide a favourable result. The roundtable examined
how careful use of the index can drive improvement. But the results can also be used to draw spurious
conclusions by those less familiar with the methodology employed. This happens most often in relation
to modal split and the performance of rail transport. The LPI is simply not designed to measure anything
but aggregate results across all modes. Similarly, the highly effective indicators developed for Canadian
Gateways are not sufficiently disaggregated to provide information, for example, to guide the choice of

LOGISTICS DEVELOPMENT STRATEGIES AND PERFORMANCE MEASUREMENT © OECD/ITF 2016
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shippers between port terminal operators. Different policy objectives require different indicators and
transport and logistics businesses are likely to require more disaggregated data than government.

Data quality and availability problems often make ideal indicators difficult to produce.
Nevertheless, headline aggregate indicators such as the World Bank’s LPI can be used to great effect.
This was illustrated at the roundtable by a case study of Turkey where, combined with information on the
organisation and reform of local services, the LPI is being used to drive improvement of customs
services to meet ambitious national objectives for increasing trade.

The discussions at the Roundtable were directed at informing any public sector organisation
considering the development or improvement of their logistics performance indicators. Several
recommendations flow from the discussion and are summarised below. Discussions also addressed issues
particularly relevant to the establishment of a dedicated logistics observatory in Mexico. The conclusions
on that point are summarised in more detail in the report Logistics Strategy and Performance
Management: Mexico’s National Observatory for Transport and Logistics, ITF 2015
http://www.internationaltransportforum.org/Pub/pdf/15CSPA_MexicoLogistics.pdf .

Recommendations
Select performance indicators carefully according to purpose and control for exogenous constraints

Indicators of transport intensity are better used for comparing performance over time for the same
entity than for comparing performance between countries unless carefully controlled for differences
relating to geography, overall level of economic development and the composition of trade. Composition
should be considered in terms of both industry shares and the transport modes using a given piece of
infrastructure or deployed within a nation. Supply chains differ greatly across sectors with their particular
operation typically determining the efficiency aspects of most interest. Reliability is crucial, for example,
in the shipping of automotive parts whilst bulk commodity shippers are more interested in unit costs.

Identify causality by using sufficiently granular data when relating investment to growth

Potential issues of causality also need to be addressed in the assessment of transport policies and
investments. Whilst investment in transport infrastructure and better logistics fosters economic
development, development also tends to drive improved logistics practices. Measuring performance at a
sufficient level of detail to be able to relate changes to specific interventions is the way to overcome this
potential defect of high level performance indicators.

Support key performance indicators with text outlining key industry trends and characteristics to
minimise the risks of being misrepresentation

When indicators are used to benchmark performance internationally and especially when a sector
has undergone significant restructuring a narrative text should accompany key performance indicators
relating change in the indicators to changes in the organisation of the industry and changes in the
economic environment in which the industry operates. Explanations for change should be proffered;
short term disruptions need to be identified and separated from longer term trends in performance.

Use indicators of modal split with particular care
Only where markets are actually contestable by alternative modes can split reflect efficiency and

competitiveness. Contestability may be precluded by simple absence of infrastructure (rail lines for
example), prohibitive distance from terminals and loading facilities or by the type of commodity to be

LOGISTICS DEVELOPMENT STRATEGIES AND PERFORMANCE MEASUREMENT © OECD/ITF 2016
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carried. A low overall modal share for rail for example may have little or nothing to do with the
efficiency of rail services or with the success or failure of government policies; and a high rail share may
reflect a large amount of heavy bulk freight in the overall commodity mix or very long distances between
markets rather than particularly efficient performance.

Measure the performance of customs and inspections services as these are critical to trade-driven
growth

The importance of improving customs services is reflected in the Bali Ministerial Declaration on
trade facilitation and there is a strong statistical relationship between improved customs procedures and
reduced logistics costs. All customs authorities should monitor performance continuously, in terms of
delay in the release of goods, and publish the results regularly. Inspection services at borders — customs,
phytosanitary, veterinary, narcotics, and security — should be coordinated as far as possible to optimise
the location and timing of inspections. Identifying exactly where delays arise is important and indicators
monitoring performance have to be disaggregated to pinpoint friction points.

New observatories should carefully focus resources on their intended audiences

A new observatory should first clearly define its intended audience as well as its scope and
limitations. Data collection and indicator scopes should be tightly focused in the initial phase so that
processes and credibility can be established. As initial objectives are achieved, the mission should be
expanded to encompass a broader range of indicators and analysis.

Private sector involvement in developing indicators should be sought

Gaining access to private sector data is generally a pre-requisite for developing performance
indicators. The private sector’s insights are also crucial for to ensure the developed indicators are
relevant and appropriate. Participation needs to be broadly based to ensure the nuance across sub-sectors
and supply chains is adequately reflected in the raw data and the indicators developed. Care must be
taken to ensure that individual companies (or infrastructure) cannot be identified in the published
information.

Public sector involvement should be broadly based
Relevant data and knowledge is likely to reside in parts of government that do not directly deal with

the transport sector. Such agencies should be engaged early in the development of indicators to simplify
data collection and to ensure this cross sector knowledge is incorporated early.

LOGISTICS DEVELOPMENT STRATEGIES AND PERFORMANCE MEASUREMENT © OECD/ITF 2016
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Chapter 1. Summary of discussions

Stephen Perkins, International Transport Forum, Paris

This chapter provides a summary of the Roundtable discussion on Logistics development strategies
and performance management. It examines how careful use of indicators can drive improvement in
performance, making recommendations for public sector organisations developing logistics
performance indicators. This includes case study material on the establishment of dedicated logistics
observatories in Mexico and Chile.
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Logistics Strategy and Performance Measurement
Introduction

Logistics performance is a strong determinant of national income. Understanding and decomposing
the components of logistics performance is fundamental to improving the efficiency of logistics systems
and prioritising investments in transport infrastructure. Policy makers concerned with national logistics
strategy need a basis for comparing national performance across time and against international peers.
Such information would include the main drivers of logistics performance, indicators of the cost, and
quality of logistics service, as well as indicators to measure the impact of regulatory and fiscal change in
the sector on economic performance and industrial development.

A sound and comprehensive set of national performance indicators is therefore an important
underpinning for high level policy dialogue on the development of the transport and logistics sector.
Whilst governments have developed strategies for the logistics sector in many countries, the data
available for measuring performance is often far from perfect and some of the indicators developed can
be misleading if used without essential contextual narrative. The Roundtable meeting was convened to
improve understanding of logistics performance and logistics measurement, and to exchange experience
in developing indicators and comparable methods of assessment internationally.

The Roundtable focused on discussion of four input papers and three additional presentations over a
two-day conference held at the Mexican Institute of Transportation (IMT) in Queretaro, Mexico on 9th
and 10th March, 2015. This summary provides a brief overview of the paper topics and a summary of the
discussions, highlighting the key points debated. The four papers presented were as follows:

e Performance Measurement in Transport: Its Contribution to the Design of Public Policy; Alan
McKinnon, Kuhne Logistics University, Germany;

e Logistics Performance Index and Drivers of Logistics Performance; Lauri Ojala, Turku School
of Economics, Finland and Dilay Celebi, Istanbul Technical University, Turkey;

o  Supply Chain Performance Measurement in Latin America, Gaston Cedillo University of
Nuevo Leon, Mexico; and

e Performance Measurement for Intermodal Corridors: A Methodological Approach, Carlos
Martner, IMT.

The three additional presentations were:

e National Performance Indicator Observatory on Freight Transport and Logistics, José San
Martin Romero, Director General, IMT;

e  Port Performance Thoughts to Share, Mary R. Brooks, Dalhousie University, Halifax, Canada;
and

o Measuring Public Investment in Transport Infrastructure and Logistics Indicators for Efficient
Investment, Sissi De La Pefia, Sissi De La Pefia Mendoza, Office of the President of the
Government of Mexico.

All of the papers and presentations are available on the ITF website.'
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Performance measurement for freight transport and its use in the design of public policy

The paper prepared for the Roundtable by Alan McKinnon provides an overview of the main types
of freight performance metrics, or key performance indicators (KPIs), relevant to freight transport policy
interventions. It reviews the availability of freight and logistics data and describes a typology for the
main areas of performance measurement with examples of indicators covering intensity of transport and
logistics usage (freight intensity), modal choice and diversity, operational efficiency, service quality,
environmental and safety impacts and economic development.

The report summarises problems and constraints for compiling freight performance statistics —
principally a lack of existing data. In light of this, the report proposes practical KPIs based on data that is
likely to be more readily available. Nevertheless, a range of issues arise in the interpretation of KPIs,
even where they are developed from high quality data:

the use of various utilisation indicators in assessing performance;
e the relation between transport intensity and economic development;

e appropriate use of indicators of modal split and factors that may influence modal split that are
not related to performance;

e  ways that the same KPIs may need to be interpreted for different market segments; and

e the relationships between indicators of safety from a public policy versus private operators’
perspectives.

Utilisation and intensity indicators

When using mass or volumetric indicators to infer information about productivity or utilisation it is
essential to first understand the mix of commodities being transported, especially in comparing different
regions or countries. The composition can change over time, as a country transitions from a
predominantly agricultural and extractive (bulk) to a more manufacturing oriented industrial base. Even
in specific trade lanes, the mix of commodities can affect the measurements of volume, density and
tonnages moved.

There was much discussion at the Roundtable on transport intensity and the value or otherwise of
using this metric to compare countries or benchmark performance. Transport intensity (or freight
transport intensity) provides an indicator of how much freight activity “contributes” to the overall
economy (or, alternatively, how much is required to achieve a given level of output). It is typically
measured in terms of freight transported per unit of economic output (GDP) or, inversely, GDP per
tonne-kilometre transported (Figurel.1). But the interpretation of these indicators is highly dependent on
the type of economy and the geographical characteristics of the country. Issues also arise for the use of
such indicators to describe larger or more economically or geographically diverse countries with more
specialised regional economies. Topographic conditions and transport network density can also influence
this measure when comparing different regions of the same country. So, unless controlled for these
factors, comparisons of transport intensity are better indicators of performance over time for the same
entity than for the comparative analysis illustrated in comparing performance between countries (Figure
1.1), where differences relate to geography, sectoral mix and overall economic development more than
efficiency or other factors specific to freight transport.
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Figure 1.1. Freight transport intensity

Source: Havenga and Simpson, 2014

Transport intensity can change over time. There has been a “de-coupling” of freight transport
intensity from GDP in many developed countries as they move to a more service-based economic
structure and to production of higher value-to-volume ratios of manufactured goods (Figure 1.2 (which
inverts the scale from Figurel.l). But intensity can rise as well as fall, such as in the Eastern European
countries where, following steep declines with restructuring in the 1990s, there has been an increase in
freight transport intensity since 2000. There may be a number of structural factors influencing aggregate
indicators based on GDP, with factors affecting trade that extend beyond the realm of logistics. Regional
trade integration for example has been an important factor as the European Union deepens and expands
its single market. At the same time the efficiency of customs procedures and logistics costs can be
contributing factors.

Figure 1.2. Trends in European freight transport intensity

Source: McKinnon, 2015
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Mode split and market diversity

A particular caution was given over the use of indicators of mode split, used most frequently for
tracking policy for diverting transport from one mode to another. Modal split indicators need to be
interpreted carefully. Among the most relevant issues is the “contestability” of traffic in a trade corridor.
For example, moving cargoes from highway to rail modes may depend on a number of factors not
necessarily included in high-level mode split measurements. First is the availability of competitive
modes; in many cases, rail service may not be accessible (sidings, terminals, etc.) or available (rail lines
may not be near enough to provide services even if investments in terminals and loading facilities could
be made). Second, mode split and choice needs to be carefully assessed based on the commodities
involved and the markets served. Finally, the economics of transport, which can be markedly different
when evaluating bulk, manufactured or containerised shipments may significantly favour one mode over
another.

These factors imply that understanding the markets and trade lane characteristics of a commodity as
well as the requirements and economics of shippers is important when assessing changes in mode shares
measured in aggregate over time for a particular country, or when comparing national-level modal
shares. Factors such as shipper preferences, density of production/consumption nodes, and practices in
each economic sector can influence both the aggregate split of modes and the speed with which transition
between modes may take place. In some countries, policy makers are not focused so much on measuring
mode split as how infrastructure investments influence the costs of providing services by mode and the
relative returns on public investment. This should be the ultimate focus.

Environment and safety indicators

Environment and safety are key policy areas where aggregate indicators are often required by policy
makers and private companies alike. There are indicators of safety and environmental performance that
are relevant only to private companies, such as equipment condition, fuel usage and operating costs
(directly and indirectly influenced by emissions requirements), and indicators of safety tied to regulatory
as well as operating cost factors (e.g., inspections and certifications for equipment and drivers).

Voluntary as well as mandated reporting of information from private companies can be important to
policy making, especially in areas where operationally-based information is needed. Incentives for
reporting this kind of information can be created by providing industry with access to public data,
suitably aggregated to mask commercially sensitive information. This applies to performance
benchmarks for a sector in relation for example to “green certification”. Providing information that
allows companies to assess their competitive performance can be helpful in fostering compliance and in
collecting information voluntarily that might otherwise be difficult or expensive to obtain.>

Logistics performance and economic development

Policy makers are interested in logistics performance indicators primarily because of the potential
for improved logistics performance to promote economic development. The Bali Ministerial Declaration
on trade facilitation (Bali Package)’, for example, is supported by work that found a strong statistical
relationship between improved customs procedures and reduced logistics costs. The importance of the
performance of the customs and related inspection services, including coordination between the services
to optimise the location and timing of inspections, was underlined at the roundtable.

At the same time, while improving logistics is good for development, development is also

something that drives improved logistics practices and a more sophisticated, more specialised and
diverse logistics sector delivering higher added value. In Mexico, it was noted that there are important
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differences between the north and south of the country, not just in the demands put on the logistics
system (agricultural products in the south, manufactured products in the north for example) but in the
sophistication of the logistics industry. The quality of rail, road and logistics infrastructure is perhaps
more relevant in delineating the effective boundary of influence of the integrated North American Free
Trade Agreement (NAFTA) economic area than the southern border of Mexico, as noted by The
Economist in an article in 2015*. The frontier takes an irregular path around parts of the northern and
central states, the Valle de Mexico to the ports of Lazaro Cardenas in the west and Veracruz in the east.

Roundtable participants noted that developed countries typically have highly developed freight
infrastructure, while developing countries may have less dense networks, older legacy systems or
mismatched logistics services from the perspective of current industry logistics demands versus available
freight transport infrastructure. To provide indicators that get the right kinds of information to policy
makers there are important questions and design issues that need to be worked out so that indicators
being reported do not produce distorted results. One example cited was the measurement of logistics
costs as a percentage of GDP. For most developed countries, the goal is to assess infrastructure
performance with the objective of reducing logistics expenditures as a percentage of GDP. However, in
some countries where the objective is to focus on providing logistics services, like Dubai or Panama, the
objective may be to see the percentage of GDP attributable to logistics services increase over time. There
may be other indicators of logistics expenditure and trends that merit monitoring to assess the success of
public policy.

Many companies evaluate logistics performance to assess where they should invest. A range of
factors are usually considered, including productivity and quality of service. While measurements are
made for this, these are usually more detailed than would be relevant for national policy indicators.

The resilience of logistics is increasingly important to businesses as production becomes more
specialised and supply chains lengthen. Managing the risks associated with these more complicated
supply chains involves balancing the potential costs of disruption against cost savings from scale and
specialisation. Resilience can be improved at the cost of holding additional stocks and building
duplication and redundancy into supply chains. Capturing these trade-offs in logistics indicators is not
straightforward. Key risk management strategies include contingency planning and good lines of
communication between suppliers along the chain, built on the trust and common language that comes
with regular contact, so that responses to disruption are fast and appropriate. Leading industrial firms
require suppliers to agree to resilience management strategies and these are subject to certification by
ISO-type standards. The prevalence or otherwise of such agreements could be the basis for developing
indicators of resilience in the logistics systems of specific industries (McKinnon, 2014).

Reducing delivery variability is an important aspect of logistics reliability. However, there are many
factors that influence this over and above the condition of infrastructure and administrative practices.
These include such privately controlled factors as inventory management practices, equipment utilisation
and private investments in logistics planning and capital. Customs practices and procedures at the border
are important, but there are multiple agencies responsible for various clearances, processing and related
certifications needed to expedite border crossing clearance. This includes the capacity and expertise to
prepare customs documentation by private shippers and service providers as well as the ability to process
documentation they provide by governmental agencies. Indicators might be developed to monitor
performance in many of these detailed areas; which such indicators will be of most use to driving
improvement will depend on the country and sector under investigation.

Changing trends in globalisation may require reinterpretation of traditional performance indicators
and benchmarks. After decades of increasing globalisation of supply chains, trends in production in a
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growing number of industry sectors are changing. There is more regionalisation as the costs and
complexities of global logistics have begun to overwhelm the efficiencies of global supply chains.
Mexico has benefitted from the inward investment that has accompanied the ‘nearshoring’ trend among
US businesses. New indicators may be required to capture the effect accurately and understand the key
factors over and above labour costs in preventing any reversal.

The World Bank’s Logistics Performance Index and drivers of logistics performance

The World Bank’s Logistics Performance Index (LPI) is widely used to highlight the efficiency of
the national logistics industry in relation to other countries. The annual rankings receive widespread
press coverage and are often cited by Ministers and other policy makers. Despite some limitations to
robustness of the results given the methodology employed and discussed below, the index has proved
very useful in drawing the attention of policy makers to this important but sometimes invisible sector.

Approach

The LPI is based on surveys of port operators, shippers and freight forwarders, producing a
composite index reflecting responses to the questionnaire. Because of the nature of those surveyed, the
LPI is oriented toward assessing the transport of manufactured goods rather than bulk commodities, and
more applicable to higher-value goods. It measures perceptions rather than physical indicators of
performance. The index covers six aspects of logistics performance:

e customs, efficiency of the customs clearance process;

e infrastructure, quality of trade and transport-related infrastructure;

e international shipments, ease of arranging competitively priced shipments;
e logistics quality, competence and quality of logistics services;

e tracking and tracing, ability to track and trace consignments;

e timeliness, frequency with which shipments reach the consignee within the scheduled or
expected time.

Strengths and limitations

The index uses ratings from interviewees outside of the country for which the LPI is calculated to
avoid bias from users who might try to portray their countries services in a more favourable light. Modal
bias could, however, arise from a highly skewed set of mainly road users answering questionnaires,
distorting the picture for other modes. Participants at the roundtable thought results for rail should only
be based on surveys of rail users and it was noted that for this reason the World Bank deliberately does
not develop mode-specific LPIs, unlike the World Economic Forum. Some participants felt that since the
LPI is more of a perception-based index than an actual measurement of performance, it might be unwise
to focus too much attention from policy makers on LPI results rather than more objective indicators of
logistics system performance. For instance, the composition of outside country interviewees may change
from wave to wave of the LPI, and for countries dealing with a limited number of forwarders these
compositional changes could influence scores. Some participants wondered whether it was possible that
some “gaming” of the index might be occurring — especially for those countries where there are a limited
number of out-of-country respondents.

Lauri Ojalla reported that his team had tested for the existence of bias among different groups of
respondents. In Finland, the team mirrored the LPI survey and found that own-county respondents tended
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to rate their countries lower than international respondents. The opposite happened in less developed
countries, where forwarders tend to rate their countries higher in overall perception than the standard
LPI. The team also found that there is a difference in how port operators, shippers and forwarders
respond to questions in the LPI. They also found that many forwarders were inconsistent in the way they
complied with requirements from one country to another.

Constructing a perception index can be challenging. In the case of Mexico, a similar approach to
surveying was attempted. There were challenges finding the range of forwarders and agents needed to get
a good cross-section of mode-specific information. In-country forwarders were primarily focused on air
cargo, while forwarders in the US and Canada formed a broader cross-section of modal specialists. They
also only found consignees and shipping line representatives to represent marine shipping in Mexico.
Customs brokers typically only dealt with sea trade. The designers of the survey concluded that they
needed to have more information about how responses differ based on the type of respondent. They also
noted that the experiences of forwarders grew and broadened over time, so that more experienced and
broadly focused service providers often had a better perspective on the quality of logistics services than
those with a single focus or who were less experienced.

The robustness of the survey can be checked with statistical methods, but the statistics have to be
viewed with caution. For instance, many of the former Soviet republics trade quite easily with each other
but outside countries find trading difficult. This trading bloc effect can potentially bias results if not
controlled for. There may be other competitiveness issues that can influence or bias results. All of this
should be considered when interpreting the LPI and because the index is based on perceptions, and the
elasticities computed from LPIs need to be interpreted with particular caution. However, the LPI does
represent a stand-alone survey that has many dimensions, and it does seem to correlate well with other
types of indices as noted in the paper.

Applying the LPI

The objective of the paper prepared for the roundtable meeting was not so much to discuss the
limitations of the index as to examine how the LPI can be used to assess the success of policy initiatives.
This requires information on the operating environment for transport and logistics companies at the
national level and a case study of Turkey was developed to show the potential.

A review of LPI rankings comparing Turkey to the average for approximately 41 other upper-
middle income countries is summarised in Figure 1.3. Other comparisons to world-wide averages and
OECD counties as well as Germany, which has one of the higher overall LPIs, showed that Turkey had a
relatively high rating and compared favourably with other upper middle income countries.

LOGISTICS DEVELOPMENT STRATEGIES AND PERFORMANCE MEASUREMENT © OECD/ITF 2016



1. SUMMARY OF DISCUSSIONS - 21

Figure 1.3 Turkey’s percentile LPI rankings compared to other country groups

Note: Upper-middle income (UMI) n=41; World n=160, OECD n=34, EU n=28.
Source: Arvis, et al. 2014

The relationship between LPI scores and GDP growth were examined referencing studies (Korinek
and Sourdin, 2011) where the elasticities between LPI scores and GDP growth rates had been computed.
It was noted that for a 10% increase in the overall LPI score, exports typically increase by 69% or more
and imports increase by an average of 54%. By examining the scores of other upper middle income
(UMI) countries, like Malaysia, it was estimated that by attaining equivalent scores, Turkey could boost
imports by 14% and exports by 18%. Likewise, by reaching the average LPI score for high-income
OECD countries imports and exports could increase by 31% and 40%, respectively. Based on
relationships like these, Turkey’s export expansion program is intended to triple exports. The
government therefore intends to track LPI scores both to assess changes in global position and track
progress in underlying factors that may influence such gains.

Year on year tracking of Turkey’s overall LPI score and its six components provides important
insights into Turkey’s trade performance and the factors that have influenced the increase in its overall
score. The three factors that influenced score improvements from 2010 to 2014 included improved
customs clearance, improved infrastructure quality and tracking and tracing capabilities. Two indicators
for which Turkey was not performing well included the ease of arranging international shipments and the
timeliness of shipments reaching destinations (a measure of supply chain reliability). The presentation
carefully decomposed several factors that heavily influenced these indicators and identified areas where
these weaknesses could be further diagnosed.

Discussion focused on the need to carefully analyse factors that contribute to the indicators in the
LPI, as suggested in the paper. Using the LPI as a starting point, it is important to “drill down” into
factors that contribute to a particular score. This may be an entirely different set of factors for one
country compared to another. This applies to elements as diverse as the composition of the trucking fleet
and the type of pre-clearance information available. It might be useful to develop country-specific LPI
type surveys or surveys specific to the conditions under which trade is conducted. While the LPI may be
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a reasonable tool for overall comparisons it may not always be the best option, or at least sufficient, for
use in informing policy makers.

Case study: Mexico’s cross-border and domestic freight

Much of the discussion of Mexico’s logistics sector has focused on international trade. However,
Mexico needs to be concerned about domestic logistics requirements, too. Especially if GDP growth not
tied to trade is to be encouraged. Transportation and trade in agricultural commodities from the South
may require an entirely different set of indicators and sensitivities to metropolitan trade in Central
Mexico.

Automotive supply chain clusters

In recent years, Mexico’s industrial base has expanded and specialised in inputs to production that
stretches across North America. At the same time, key economic clusters are emerging. Nearshoring and
regionalisation of supply chains within North America has accelerated development of these clusters.
Wage and production costs as well as logistics system reliability have been important factors. A supply
chain cluster has three basic features: 1) physical proximity; 2) common processes, activities, products
and services used in different supply chains by firms in the cluster; and 3) collaborative relations
between providers. Figure 1.4 identifies the main logistics centres in Mexico. These support trade
corridors and relationships throughout the NAFTA region, particularly in the automotive industry.

Figure 1.4. Logistics centres in Mexico
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Figure 1.5 shows trade corridors running from clusters in Mexico throughout the US and into
Canada for the automotive industry. Within Mexico, there is a set of automotive clusters in northern
Mexico, central Mexico and the Mexico City-Toluca-Puebla area. There are also electronics clusters in
the centre of Mexico and on the Californian border and an emerging aerospace cluster in central Mexico.

Figure 1.5. Automeotive production and trade in the Detroit-Mexico corridor

Source: Brookings analysis of Economic Development Research Group. Data: Moody’s Analytics, INEGI, Statistics Canada.

The success of the automotive sector in Mexico and the assembly processes on which the industry is
based relies on cross-border rail transport in bonded containers that reduces or eliminates stops for
inspection at the border. This may not be a model that other industries will emulate; modal dependence is
very industry-specific. For example, the Mexican Silicon Valley industries are almost 100% dependent in
trucking whereas the automotive sector can carry as much as 60% of its stock on rail cars between
manufacturing plants.

These observations underscore the need for performance indicators to be specified by sector. If not,
differences across sectors can pose problems for interpreting performance indicators and their relevance
for the economy.

However, metrics for the performance of intermodal supply chains in Mexico currently tend to be
rather specific to the automotive sector. For instance, automotive manufacturers measure reliability in
terms of hours whereas other industries with different inventory management and production
requirements may be content to measure reliability in terms of days. This is especially true of bulk
commodities shipped by rail.

Looking beyond the automotive sector: rail and intermodal
There is a need for improved quality and quantity of performance indicators that cover rail and

intermodal freight. The growth of intermodal container movements has been rapid in Mexico. Whether
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measured by total tonnage or by tonne kilometres, average growth rates have exceeded 10% since 2000
(see Figure 1.6). This growth continued through the global economic downturn in 2008-09 and has
accelerated since then. Intermodal moves from ports and across the US/Mexican border have been the
primary source of the sustained growth in traffic, with growth in rail carriage of maritime containers
exceeding growth in truck carriage of maritime containers (when measured in tonne-kilometres).

Figure 1.6. Growth of rail-truck intermodal traffic in tonnes and tonne-km

(AAGR 2000-2013)

Source: IMT based on DGTFM-SCT data, Martner, 2015

The geographic distribution of rail intermodal moves in Mexico has been modelled by IMT (Figure
1.7), with the highest volumes from the two west coast ports of Manzanillo and Lazaro Cardenas inland
to the Metropolitan Area of Mexico City and Central Mexico, and along the north-south corridor from
Central Mexican to Monterrey/Saltillo and to the US border. The modelling also shows the emerging
Veracruz to Mexico City market. These estimates are based on assignment models developed by IMT
and identify three high-density corridors in the country.
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Figure 1.7. Intermodal corridors in Mexico (tonnage)

Source: IMT based on DGTFM-SCT data, Martner, 2015

Although these first approximations of traffic flow and intermodal corridors are interesting and
provide a good overview of logistics patterns, the data and information used to assess these flows is not
consistent or collected regularly. Therefore, the work of the new National Observatory (see below) will
be important in refining the data used in the models and also providing better, more frequent information
on intermodal connections and intermodal system performance.

Port performance and what to measure

In general, data for major port operations has been relatively easy to acquire as most ports monitor
common aspects of their operations. Port operators have an incentive to provide relevant statistics, at
least where they compete for cargo carriers and terminal service providers. Indicators commonly
available for ports include anchorage and port dwell times, container throughput, and terminal
performance by terminal type for vessel loading and unloading times.

Canada’s fluidity index

In Canada, the government has focused on providing a vision for trade gateways, developing
indicators to highlight the performance of their ports and hinterland corridor intermodal services. This
has resulted in development of a ‘fluidity’ index focused on port operation metrics such as vessel
turnaround time, vessel turnaround time per container, number of vessel calls, vessel size distributions,
cargo dwell time and port productivity indicators (Table 1.1). Indicators distinguish between types of
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operations (e.g., bulk versus liner services) and the government is currently working with truck operators
to use GPS data to identify bottlenecks at and leading to ports.

Table 1.1. Indicators of port efficiency chosen for Transport Canada’s fluidity index

Truck turnaround time Minutes

Vessel turnaround time Hours

Vessel turnaround time per TEU Seconds/ TEU

Average vessel call size TEU

Berth utilisation TEU/ m. of workable berth

Import container dwell time Days

Dwell target - % under 72 hours %

Vessel on-time performance %

Gross port productivity TEU/ hectare

Gross crane productivity TEU/ gantry crane

Container throughput TEU/month
Bulkindicators ________Jus

Vessel turnaround time Hours

Average vessel call size Tonnes

Berth occupancy rate Percent

Gross berth productivity Tonnes/ hour

Source: Transport Canada Transportation in Canada 2012 and Gateways and Trade Corridors Fluidity Index, May 2014

In Mexico, the IMT has begun gathering data of this kind, based on indicators developed for
Barcelona and some other Spanish ports. The next step is to assess the performance of the ports through
benchmarking. Manzanillo and Lazaro Cardenas are expected to agree to volumetric targets and to
monitoring of indicators. They are looking at maximum and minimum performance ranges to use as a
foundation for setting benchmarks. Among the issues to be addressed are security and damage to goods.

There is also an effort to assess each port’s cross-border performance using similar metrics. IMT
interviewed most of the larger port users in Tijuana and other northern border cities, and looked at
logistic chains from the Far East to ports and dry ports. Development of these metrics also involved
looking at indicators such as marine transit time; time for border crossing and more sophisticated
indicators, like the variability of border crossing times compared to the average time. The idea is to
understand the current range of operational parameters and use them to establish commitments by the
ports to operate within these ranges and use these metrics as a basis for performance guarantees.

Usually when a volume commitment is given by a shipper or transport company to a port operator
there are commitments to minimum levels of service in return. For example, Canadian National Railway
(CN) has signed level of service (LOS) agreements with a number of Canadian ports guaranteeing a LOS
delivery on the rail side to each port. This arrangement grew out of service problems that CN was having
getting rail cars to the US Midwest markets in the early 2000s. Currently, CN has signed LOS
agreements with four major Canadian container ports.
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Perception indicators developed for the American Association of Port Authorities

The fluidity index has been successfully employed to promote and improve transport through
Canada’s gateway ports to industrial centres in the US, in competition with routes through US ports.
However, the physical indicators of port performance are not the whole story and shippers make
decisions on where to invest and which ports to use as much on perceptions of performance as the figures
recorded in the Fluidity Index. This point was illustrated by Mary Brooks, outlining work on
performance measurement completed in 2012 and 2014 for the American Association of Port Authorities
(AAPA). This focused on qualitative, performance perception indicators.’

Figure 1.8 provides a framework for viewing indicators of performance. Organisations typically
begin by diagnosing performance issues using very specific indicators and case studies and then switch
to monitoring with less regular collection of data. The focus can be either operational or strategic. Both
require information, but the information necessary to understand operations (e.g., indicators of port
productivity) can be different than data needed to understand strategic position (e.g., market share).

Figure 1.8. Measurement and dimensions of performance assessment and information needs

Source: Griffis, S., T. Goldsby, M. Cooper and D. Closs (2007), “Aligning logistics performance measures to the information
needs of the firm”, Journal of Business and Logistics, 28(2), pp 35-56, as adapted in Brooks, 2015.

The “Competition Base” on the diagram is typically composed of both perceptual responses of
system effectiveness and measured information about system efficiency. Effectiveness may include some
of the measures reviewed above for the World Bank’s LPI, but should also look at the relationship
between costs and the value of the LOS being purchased. The AAPA Port Customer Service Initiative
examines effectiveness for service quality delivery, offering in 2012 a diagnosis of problems and in 2014
continuing monitoring for participating ports for strategic planning purposes.

There are eight possible combinations of focus, frequency and competition dimensions shown in
Figure 1.8. A governmental agency charged with monitoring performance and responding with
investments in infrastructure that addresses operational issues may look at performance measurement
comprised of indicators associated with the location of the blue star in Figure 1.8 (front panel, upper left
quadrant). A port service provider’s perspective may be more strategic. Consequently, they may want to
focus more on effectiveness indicators (perceptual) and combine them with both monitoring data (high-
level and less frequent) and diagnostic data (operational data collected daily or weekly). This
corresponds to the green and yellow stars on the rear panel in the upper right and lower right,
respectively. Understanding the information needs and objectives of the organisation and then carefully
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examining the role that various indicators can play in achieving those objectives is the key to making
good decisions about allocating resources to data collection and subsequent analysis.

Logistics service quality is measured by perception of effectiveness, as in the work for the Wold
Bank’s LPI. In this case, a more strategic approach was required and both diagnosis and monitoring were
incorporated. The AAPA used a perception survey that asked about a number of elements of service —
from gate access to perceptions of on-time service and terminal operator responsiveness. Performance
gaps were computed based on these data and results were organised based on the framework shown in
Figure 1.9. The framework implies the need to invest to improve performance in service-quality-critical
areas where the port is perceived by users to be performing below expectations.

Figure 1.9. Importance and Performance (IP) gap space model general structure

Source: Brooks, 2015. Originally published as Schellinck, T. and M. Brooks (2014). Improving Port Effectiveness
through Determinance/Performance Gap Analysis, Maritime Policy and Management, 41(4), pp.328-345

Results for all ports serving a port range could be aggregated to compare strategic positions based
on geography. Individual ports could also be assessed and compared visually. An example of how this
information can be used was provided for an anonymous port and is shown in Figure 1.10. The port in
question had a positive IP gap score (indicating a need to address issues) for criteria J and I — provision
of adequate on-time information and terminal operator responsiveness to special requests. This indicates
that investments to improve performance in these areas needs to be considered as a possible strategic
path forward. Using criterion B — the choice of available rail, truck or warehousing companies — the gap
was negative indicating that marketing for awareness (from Figure 1.9) would be a good strategy for the
port to follow in this area.
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Figure 1.10. Determinance of Importance and Performance (IP)
gap for cargo interests — Port example
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Source: Brooks, 2015. Adapted from Brooks, M. and T. Schellinck (2013), “Measuring Port Effectiveness in User
Service Delivery: What Really Determines Users’ Evaluations of Port Service Delivery?” Research in
Transportation Business & Management, 8, 87-96

Developing these indicators was helpful to the ports and it sheds light on how public agencies might
want to think about measuring and improving port performance. First, the requirements for service
delivery at ports vary by port user. Some ports compete for different markets, and may not excel at
providing services to all types of users. Second, industry sectors (e.g., retail versus manufacturers)
perceived services differently, and forwarders can have very different perspectives than manufacturers
and beneficial cargo owners. There are also differences between perceptions for different port ranges
such as the US East Coast and US West Coast. By using the diagnostic structure described above, a
number of unique conditions were identified for each port that resulted in various combinations of
marketing, communications, information technology and infrastructure investments that might be
needed. Several ports also used the information about their strengths to prepare new marketing materials.

A further complication is that the types of cargoes handled by a port will require a range of different
indicators. Many bulk commodities are not time-sensitive and therefore time indicators may be less
pressing as bulk shippers look for price breaks and streamlined service. At the other end of the service
spectrum, aircraft parts, auto engines, and parts and equipment used in assembly are time-sensitive, so
container dwell time, loading efficiency and other port efficiency indicators are important to logistics
managers in these industries. Time is also important in terms of gate operations. Local drayage operators
may look at the number of truck turns per day relative to gate time clearance. In these cases, they need to
account for outside-the-gate congestion as well as factors inside the gate that contribute to delay. So,
diagnostics and data are needed for each of these conditions if indicators are to be comprehensive.

Concerns over disclosure of relative performance for particular ports, were addressed by AAPA
only releasing aggregate information publically, and allowing ports to access their own information
confidentially. Ports with relatively good scores or plans that address known shortcomings have tended
to share results with partners and formed stakeholder committees to address issues raised in the
diagnosis. Other ports have chosen not to participate in the program and have instituted their own
performance initiatives so that they can address issues confidentially. A similar approach has been
applied in the US by the EPA with its SmartWays program.’ This program has been successful in
gathering emissions and fuel efficiency throughout the supply chain. Private companies pool data and
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results are made available to companies and shippers rating performance relative to emissions and fuel
efficiency benchmarks.

Indicators for efficient investment

Sissi De la Pefa addressed the question of how to assess potential gaps in infrastructure investments
for freight transport and ways in which the efficiency of infrastructure investment might be best
measured and assessed. Most of the investments in public infrastructure in Mexico have been made by
the public sector to date but more banks are now expressing interest in participating in financing freight
infrastructure investments. In theory, investments increase productivity, which helps raise output and
GDP. As shown in Figure 1.11, total infrastructure spending in Mexico is quite high relative to total
public spending and relative to GDP.

Figure 1.11. Comparison of perceived infrastructure quality (“Calidad”), spending (“GGICD”)
relative to GDP (PIB) and total public spending (GT)

Source: de la Pena, 2015

The quality (based on perceptual indices) of Mexican infrastructure is high relative to other Latin
American Countries but lower than in developed countries; and comparable to Brazil. Mexican
performance has declined slightly relative to past assessments. Tracking quality of infrastructure by
mode using World Economic Forum perception indicators from 2006 to 2014, most modes have
remained at or near their 2006 levels with the exception of Mexican ports, which have decreased slightly
after a robust performance compared to other countries in the 2007 to 2010 period. These patterns are
shown in Figure 1.12 (note the inverted quality index). Levels of investment have been increasing
steadily over this period of time for roads (Figure 1.13) and ports (Figure 1.14), but user perceptions of
quality have not responded in response.
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Figure 1.12. WEF comparison of the perception of Mexican infrastructure quality relative to world
benchmark by mode
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Figure 1.13. Investment index, relative quality and relative ranking for highways in Mexico
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Figure 1.14. Investment index, relative quality and relative ranking for ports in Mexico
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The concern is that as perceptions of quality have been stable while investments have gone up
substantially, performance relative to other countries and returns on investment may be declining. This
brings up several issues. First, are we able to accurately assess Mexican logistics performance and
evaluate the efficiency of investments made in it? Second, do we need to include indicators of investment
in the data analysed by the observatory in order to support the appraisal process of the Ministry of
Finance? Third, could public infrastructure pay for itself if developed and managed correctly?

Investments in infrastructure are expected to increase GDP, employment and tax revenues —
typically through reducing logistics costs. Savings are either retained as profits or passed on to customers
or other businesses. These pass-through savings are different for each industry sector and can be affected
by changes in market access conditions. Productivity improvements depend on the degree to which cost
savings are reinvested in business processes and expanding the markets and product lines of companies
that realise these savings. This implies that there are important linkages between assessment of
investments for improved logistics and the data produced by other agencies, such as the National
Institute of Statistics and Geography (INEGI) and industry cost indicators collected through the tax filing
process.

The issue of effectiveness of infrastructure investments is of concern to many Latin American
countries. Last year a survey of 100 experts in Latin America asked how it might be possible to
accomplish more with less funding given it appeared that there were little measurable gains from
previous investments. However, as noted in earlier discussion of the LPI, perceptions may not be
consistent with reality. For instance, in some regions respondents said that connectivity had improved
although no major infrastructure investment had been made. There was clearly no common
understanding of connectivity and vague notions of what it meant in place of quantifiable indicators.
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Despite these limitations, results were instructive, with five main findings:

1. In general Latin America countries (particularly Mexico) were not setting priorities through a
coordinated and organised process;

2. Development projects were not prepared very well for delivery — project costs at completion
were a lot more than planned because effective implementation planning was not being done;

3. Execution of publically funded projects was perceived as much less effective than privately
funded projects. Projects using some combination of public and private funding with private
oversight should be explored in more cases;

4. There has been a weakening of pubic organisations to manage public investments and attract
investors; and

5. Corruption is an element that damages the effectiveness of the investment process and needs to
be addressed more seriously.’

Roundtable participants noted two other factors that need to be assessed. Public infrastructure is
quality is not the whole story, there needs to be complementary investments in private assets that are
used by businesses operating services in the supply chain infrastructure. There may also need to be softer
investments in process design or operations to effectively utilise new or improved infrastructure and
maximise the potential for increased efficiency.”

The level of investment can nevertheless have value as a leading indicator of (potential) economic
performance. It takes time to see results of infrastructure investment filter through an economy. In the
case of ports, large sums of money must be raised and construction phased over time. With these
investment lags and the “lumpiness” of capacity additions to infrastructure, there may be a substantial
delay between the time that public investments are made and the organisational responses needed to take
advantage of new efficiencies. This is reflected in research that found that perception indicators correlate
better with hard measures of performance after a year for roadways and for ports after three years. This
makes sense since most users have access to highways right away after they are built, but port
investments are not so readily accessed and require complementary investments. Relationships develop
over time and a three-year lag seems reasonable. Air infrastructure also seems to show a three-year lag.

In many situations public investments in inland ports and terminals also require concurrent private
investments in new equipment and in developing new markets to grow businesses. Having some idea of
whether these kinds of private investments are being made and the time frame for completing them and
integrating them into the supply chain operations helps to get a better understanding as to whether public
investments really pay off. It was acknowledged that this may be difficult information to obtain but if the
goal is to look at effects on productivity, competitiveness and GDP, then these kinds of information are
important. The need to establish how potential productivity increases are linked to infrastructure capacity
expansion underlines the need for a high degree of coordination between the infrastructure policies of the
Ministry of Transport and the investment policies of the Ministry of Finance, and Ministries of Public
Works in countries where these are separate from Ministries of Transport.

National logistics performance monitoring in Mexico and North America
Mexico is developing a National Observatory for Transport and Logistics to lead monitoring of the

logistics system (see ITF (2015) for a detailed discussion), one of six key research initiatives to improve
logistics planning and strategy in the country (Figure 1.15). The IMT, supported by consultants IDOM,
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have developed a typology of indicators that could be developed on the basis of data available or to be
collected and has submitted plans for consideration by the Ministry of Communications and Transport. In
a complementary initiative, IMT has worked with the National Statistical Institute (Instituto Nacional de
Estadistica Geografia e Informatica — INEGI), to digitally map the national road network, linking
national to urban to suburban networks, covering over 340 000 km of highways. Rail and other transport
and communications infrastructure is to follow, together with logistics hubs, terminals, intermodal yards,
border crossing points and other logistics centres. Combined with data from the observatory, this will
provide a solid basis for modelling strategies to improve performance. Information on international
connections is being coordinated with the US and Canada through Transport Canada, Statistics Canada
and the US Bureau of Transportation Statistics (BTS). Together with INEGI, these organisations are
working to develop a unified North American trade network map. The Texas Transportation Institute
(TTI) is working as part of a joint committee on the US/Mexican border to help organise a full spectrum
of institutions and agencies — beyond just customs and border enforcement — to define and address cross-
border logistics issues.

Figure 1.15. National Transport and Logistics System

Source: San Martin, 2015

Another project that is part of the system is development of a tool for assessing the performance of
the intermodal system in North America. In this project, both public and private participation is being
encouraged. IMT is working with consultants PTV to develop a supply chain model looking at macro-
and micro-simulation methods using a range of indicators to determine how the system will respond
when investments are made. All of these elements will come together in the Cross-Border Observatory.
The geographic relationships of elements of the system are shown in Figure 1.16.
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The expectation is that all of the institutional structures shown in Figure 1.15 Error! Reference
source not found.will inform and help shape future policy and investments. The National Council of
Science and Technology (Conejo Nacional de Ciencia y Technologia — Conacyt) is funding a network of
research institutes, involving twelve national universities together with foreign observers, to drive
development of logistics strategy.

Figure 1.16. Freight Transport and Logistics: US-MX Cross-Border Observatory

Source: San Martin, 2015

Most of the discussion centred on the structure and governance of the proposed observatory,
including “ownership” of indicators. Relationships will need to be established with the entities that
provide data to ensure that the indicators produced can be used to monitor their own performance. In
particular, it was noted that a very large percentage of capital investment in logistics infrastructure
originates with the private sector. All stakeholders should have an interest in providing information as
long as they see the results as relevant to their own performance.

Different regions of Mexico have different needs, different institutional capacities and different
economic and social development issues. Some flexibility will therefore be needed within the federal
system to cover regionally important data designed to inform national logistics plans. Also along these
lines, consideration should be given to the ways in which different economic sectors use, measure and
evaluate system performance. For example, agriculture uses many elements of the logistics infrastructure
shared by other highway and rail users, but their performance requirements may be far different than
automotive, electronics or wholesale/retail sectors.

In structuring performance indicators, consideration also needs to be given to assessing the full

range of externalities — congestion, emissions and safety. In Europe much attention has focused on the
utilisation of highway capacity and the preponderance of empty vehicles in total traffic. Web-based load
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matching systems have been introduced with the aim of reducing environmental impacts as well as
improving profitability and incentives for more efficient loading and logistic organisation. Further
incentives have been created through the introduction of electron truck-km charges on national road
networks in some countries. Information on supply chain and logistics organisation and management and
industry concentration is needed to assess the possible outcomes of policy and investment initiatives
aimed at reducing the environmental footprint of freight transport.

Finally, in addition to expanding and improving logistics infrastructure, some consideration should
also be given to sustaining and restoring the performance of existing infrastructure. It was noted that in
the more developed economies, questions about prioritisation and funding for preservation versus
funding for capacity expansion are increasingly the focus of decision-making.

Objectives, management and pri