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Executive summary
SUCCESS chose to target the construction industry as a sector with a major
impact on city logistics which has an un-exploited potential of improvement as
regards the efficiency of trips associated with the delivery of goods, waste and
service in EU cities. The project goal is to provide tools and answers to the
challenges pinpointed by the European Commission and in particular it aims to
improve the understanding of urban freight transport and to introduce more
resource-efficient, more environmentally friendly, safer and seamless supply
chain innovations.
D5.3 “Final validation report for each site and long-term sites implementation
plan” aims to identify how construction logistics issues could be included into
future urban policies in a long-term perspective taking into account public and
private stakeholder engagement, time plan, communication strategy, barriers
and actions to be implemented.
This deliverable is based on the findings of D5.2 “Solutions comparison and
evaluation report merging results of the 4 sites and related benchmarking”, which
validated the solutions tested in each pilot site. In each pilot city, Construction
Consolidation Centres (CCCs) were identified as key elements of an innovative
model for the supply chain for the construction sector. These results are expressed
in previous SUCCESS reports that are publicly available on the website.
In this document, we present trends, drivers (enabling factors) and challenges of
construction logistics today and we define an implementation plan for the
introduction of the optimisation measures in the cities of the future, and
specifically of the CCC as the main element of a new construction supply chain.
We highlight the enabling factors (city logistics regulations, standards and
trainings, collaboration) and the barriers that support the introduction and the
sustainability of construction logistics measures and CCCs in the long run. We
explain how the findings, tools and results of SUCCESS can support the definition
of a long-term plan, which shall be specific to the construction sites considered
and the cities that host them.
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1 Introduction
D5.3 is part of Task 5.3 “Evaluation and validation”, which validates the
optimisation solutions and provides ready-to-use long term strategies for the fullscale adoption of SUCCESS’ intervention schemes, taking into account the
operative, financial, business and strategic goals. This report aims to identify
barriers to the implementation of the working plans including roles, actions, and
timing for the full scale implementation in cities. Moreover, it defines how city
logistics’ optimisation solutions will be included into future urban policies taking
into account the results and tools of SUCCESS.
The objective of this task is to provide an overall plan for the implementation of
the projects’ solutions considering the needs of all the public and private
stakeholders. The results, tools and knowledge developed by SUCCESS can be
used to support the suggested implementation plan1. Therefore, the target of this
deliverable are public authorities, construction companies and actors interested
in developing urban logistics solutions with particular regards to the
implementation of one or more CCCs.
Starting from the solutions identified in the previous SUCCESS’ documents, this
deliverable identifies the context, trends, enabling factors and barriers that must
be considered in the deployment of solutions for the optimisation of city logistics,
with a special focus on the implementation of Construction Consolidation
Centres (CCCs).

2 SUCCESS’ key findings
SUCCESS’ main objectives are to study and improve the organization and the
logistics of constructions sites in urban areas considering the point of view of
different stakeholders, such as construction companies, transportation and
logistics companies, local administrations and policy makers. The project also
investigates their possible collaboration and cooperation that has an outcome
in the study of the possible introduction of one or more CCCs. For the purpose of
this deliverable we summarise some of the main findings in this chapter. These
findings will be later recalled to show how these outcomes can contribute to the
long-term implementation of urban logistics’ optimisation measures.

2.1 Business models for CCCs
In Deliverable D3.3 we assessed the different business models for the
implementation of CCCs by analysing the cooperation and coordination of the
Supply Chain’s stakeholders from three different perspectives: economic,
All mentioned deliverables are publicly available and downloadable at
http://www.success-urbanlogistics.eu/
1
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commercial and organisational. We delineated a set of business models for
construction logistics’ optimization and for the introduction of CCCs; these will
support in the definition of policies and cooperation structures.
SUCCESS made an overview of several business models that were developed
and analysed in some case studies in Europe. We studied the existent business
models and developed new ones considering the needs and characteristics of
the different pilot cities evaluated in the project: Luxemburg City, Paris, Valencia
and Verona. The methodology proposed for the development of business
models can be easily replicated and adapted to any city wanting to assess the
possible implementation of one or more Construction Consolidation Centres to
improve its urban logistics.
In general, the questions that should be considered in the selection of a suitable
business model for a CCC are:
1.
2.
3.
4.
5.
6.
7.
8.

Is the CCC intended to be temporary or permanent?
Where will the CCC make deliveries?
How many CCC will there be?
Where shall they be located?
How close will the CCC be located to the target delivery area?
How much of the urban area will the CCC serve?
What services will the CCC offer?
Will the use of the CCC be voluntary or compulsory for the construction
companies receiving materials inside the target delivery area?
9. Which materials are going to be routed through the CCC? And which
ones are not?
10. By whom will the CCC be operated?
11. Will the CCC initiative be led by the private sector, the public sector or will
it be a joint initiative?
12. Is there sufficient interest and intent to use the CCC among all relevant
stakeholders?
13. Are there any other companies interested in the shared use of a CCC?
How many?
14. Will the CCC be supported by Public Authorities?
15. Will the introduction of the CCC be accompanied by any other transport
measures in the target area?
16. In the case of a public initiative, will the public authorities be ready to
participate in the funding of the CCC operation?
In the course of the SUCCESS project, we found evidence to give general
answers to some of these questions. For example, the authorities involved in the
SUCCESS Enlarged Transfer Programme have indicated that they do not see their
role in funding or managing CCCs (question 16), but they could have a role in
procuring public works or defining tender conditions and planning areas for
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CCC(s) in the territories they manage. However, it is necessary to analyse case
by case to be in the position of giving an appropriate appraisal of the potential
of CCCs in a specific context.
For sure, these questions need to be considered in advance by the different
actors of the construction supply chain, taking also into account the degree of
involvement of the local authorities in the urban logistics policies and the main
city characteristics regarding the layout of the urban road network and the
urban constrains. This evaluation can be supported thanks to the use of a specific
roadmap tool provided by SUCCESS (par. 2.2.2).

2.2 Simulation results and Cost-Benefit Analysis
2.2.1 Simulation results
In D.4.3 “Simulation result”, quantitative findings have shown that the use of a
CCC can bring many advantages. For citizens, there may be three main
advantages in the introduction of a CCC: improvement of congestion problems,
safety improvements and decrease of air pollutants.
To quantify the above advantages we considered several KPIs to measure them
directly or indirectly: number of trips (KPI1), total distance travelled (KPI2), time
spent travelling (KPI3), load factor (KPI4) and emitted pollutants (KPI5).
Simulations were performed to produce a quantitative evaluation of these KPIs
based on six different scenarios (Table 1)2. In addition, a Cost-Benefit Analysis
(CBA) was employed to assess the possible economic sustainability of the CCC,
without the intervention of public funds.
Table 1. Description of simulated scenarios

2

n.

Description of scenario

1

One construction site and no CCC. This is the baseline for comparisons.

2

Introduction of a CCC & optimization in the second echelon of the pilot
site (from the CCC to the inner city).

3

Introduction of a CCC serving the pilot site, optimization of both echelons
(suppliers to CCC and CCC to pilot site).

4

Introduction of a set of possible construction sites, but no optimization.
This is the baseline for multiple sites computations.

5

Multiple construction sites, introduction of a CCC serving them and
optimization of the second echelon.

6

Multiple construction sites, introduction of a CCC and optimization of
both echelons.

In Paris, two additional scenarios were simulated
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The data of the four pilot sites were directly collected during the project. To
define multiple sites to be simulated both the real licenses issued for the next
years and information provided by the construction companies were
considered. In D4.3 we defined a set of sites that represent the main construction
activities that will be performed in the next three years in the four cities
(Luxembourg City, Paris, Valencia and Verona). To generate the hypothetical
demand of materials by the new sites we considered the real material flows that
were recorded from the four pilot sites during the SUCCESS project. Using these
flows, we generated an estimate of the demand of the other construction sites
by considering it proportional to the budget and the duration. These databases
were successively randomized to derive stochastic scenarios (with increased and
decreased demand). We have thus obtained a set of possible demands that
can be used within a stochastic optimization framework to derive the expected
optimal location of a CCC, in order to minimize the weighted flows (km·m3
transported).
The main results of the simulation are presented in Error! Reference source not
found. and Error! Reference source not found.. Different behaviours are present
in the four cities, but there is a clear common factor: the use of a CCC to
aggregate materials and to perform efficient transports from the suppliers to the
construction sites has a direct positive impact by reducing trips, distance
travelled, travel time and pollutants.
Table 2. KPI average improvement between scenarios 4 and 6 in the urban area of the pilot cities

KPI n.

KPI

Improvement

1

number of trips

-60%

2

distance travelled

-44%

3

time spent traveling

-36%

4

load factor

+166%

Table 3. Average emission improvements in the four pilot cities after the introduction of a CCC
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KPI n.

Pollutant

Inside city

Outside city

Total

5

CO

-19%

-16%

-15%

5

PM2.5

-23%

-14%

-15%

5

PM10

-23%

+5%

-14%

5

NOx

-11%

-22%

-20%

5

CO2

-26%

-16%

-16%
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Our simulations suggest very clear and important environmental and social
advantages in the implementation of a CCC. Nevertheless, the economic
impacts must be considered too to define the viability of the CCC approach.

2.2.2 Cost-Benefit Analysis
The previously described simulations address the optimization of the material
flows but they do not cover the economics of the different scenarios. Because of
this, a feasibility study was made and a Cost-Benefit Analysis was carried out in
each pilot for the scenarios and business models previously selected by the
SUCCESS partners.
A Cost-Benefit Analysis (CBA) is a tool that provides support for decision-making.
It provides evidence whereas the project is feasible or not from an economic
point of view. For the analysis of the benefits of the implementation of a
Construction Consolidation Centre (CCC), two different types of Cost-Benefit
Analysis were carried out based on the two main business models identified in
WP3:
Business Model 1: the business model of a CCC operated by the
construction company as a cost centre, where the main benefits come
from the optimisation and the savings in the core operations of the
construction company (i.e. construction activity).



Figure 1. Business Model 1: CCC Managed by a Construction Company

Business Model 2: the business model of a CCC operated by a logistics
operator that is managed as a profit centre and in which the revenues
come from services provided to the companies of the construction
industry.
In both cases, the CBA showed a positive return over the total budget of the
construction sites. However, it is important to highlight that the CBA is based on


9

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No. 633338.

a number of underlying assumptions and that different cases may have a
different outcome in other circumstances.

Figure 2. Business Model 2: CCC Managed by a Logistics Operator

2.3 Evaluation and validation
Finally, in D5.2 the validation of the solutions proposed by SUCCESS led us to
identify CCCs as a key instrument to sustainably improve the performance of the
logistics activities in the construction field. The Supply Chain should be re-thought
including one or more CCCs, involving a deep change in the current
construction value chain: refocus the construction companies on their core
activities (building), consider the logistics activities as a full and essential support
service that requires a new allocation of the logistics costs.
Based on the simulations made and the strong link that CCCs have with the
specific objectives and the management categories, it is clear that CCCs are
the solution with the most promising potential. In fact, all four sites (Luxembourg
City, Paris, Valencia and Verona) have validated CCCs as the main solutions in
construction logistics.

2.4 Replicability and take up of solutions
2.4.1 Roadmap
The activities that were carried out in WP6 - Replicability and take up included
the definition of a logistics profile, that serves to the purpose of laying the
foundations for identifying an intervention model with the objective to give to
local authorities and construction companies a toolkit to start considering how
to make the construction logistics and supply chain more efficient. Then, the
SUCCESS project created a customizable road map for the implementation of
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the most suitable solutions for each construction site based on specific
preferences. The roadmap framework includes three different analyses.




Analysis 1: List of SUCCESS’ Solutions
Analysis 2: Construction Project’s Evaluation
Analysis 3: Solutions’ Analysis and Evaluation

This roadmap is the basis for a tool which is under development and will be
available to the public. The tool will provide both local authorities and
construction companies a framework for making the construction logistics and
supply chain more efficient. It is designed to assess the logistics complexity of a
construction project and explore solutions adapted to the city’s profile among
almost seventy solutions to address the logistics challenges.
For example, a construction site with a very limited available space and located
in a congested area may require a clear and effective strategy to reduce the
negative externalities caused by its logistics. On the other hand, a construction
site located in a new urban area may require a less proactive and costly set of
mitigating actions. The methodology was developed during the project (details
can be retrieved in D6.2 “Intervention models and impacts report”).
An initial assessment measures the logistics profile of a construction project based
on two dimensions. The urban area dimension addresses the complexity of a set
of variables related to the accessibility of the construction site. The construction
site dimension looks at the complexity of a set of variables related to the
construction site itself. This step determines which projects should receive highest
priority with the portfolio of evaluated projects.

2.4.2 Urban logistics solutions and objectives
The SUCCESS project identified a number of solutions to improve the
management of the construction supply chain and the logistics operations inside
a construction site. These solutions (Table 5) are matched with twenty-four
specific objectives (Table 4) they target or improve. In total, a set of sixty-eight
different solutions were identified to increase the efficiency of the construction
processes not only for the construction companies, but also including other
stakeholders such as material suppliers and trade contractors.
In the second step, a list of relevant measures is proposed based on the overall
complexity of the project and specific objectives the organisation targets. The
decision maker is guided in the preparation of an action plan with a selection of
the most appropriate measures to face the logistics challenges of the
construction project.

2.4.3 Enlarged Transfer Programme
The involvement of twelve non-partner cities was carried out at European level
and involved: Turin, Rome, Bologna, Genoa/Liguria, Antwerp, London, Brussels,
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Limassol, Graz, Trieste, Koper, and Durres. The discussion with them and the
analysis of their situation, including a SWOT analysis, led us to understand their
point of view, the barriers and the role that they perceive to have in construction
logistics.
In general, cities presented different levels of experience and maturity in
construction logistics. We note that the involved northern EU cities have more
experience both in terms of construction logistics practices which are in place,
and in terms of the inclusion of construction logistics in mobility planning. One key
point for all cities which are not currently implementing construction logistics
actions is that they have interest in including construction logistics in their future
mobility planning.
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Table 4. List of SUCCESS’ Specific objectives

Number

Name

SO1

Increase safety of the logistics operations at the construction site

SO2

Increase security of the construction site

SO3

Increase the reliability of the deliveries (Quality and Quantity)

SO4

Increase the level of control and reliability of the deliveries schedule

SO5

Increase the performance of the labour force at the construction
site

SO6

Increase the performance of the machinery and handling
equipment

SO7

Increase the performance of the construction tasks

SO8

Increase the interoperability between suppliers and contractors

SO9

Increase the interoperability between stakeholders

SO10

Reduce delivery processes time

SO11

Reduce the congestion at the construction site

SO12

Reduce the congestion surrounding the construction site

SO13

Reduce the number of deliveries on the construction site

SO14

Reduce the number of materials stored on the construction site

SO15

Reduce the wasting
management

SO16

Reduce the wasted material on the construction site

SO17

Reduce the stolen material on the construction site

SO18

Reduce dust pollution in the construction site

SO19

Reduce the carbon footprint of the construction site

SO20

Reduce the loss of material on the construction site

SO21

Improve the management of the administrative tasks at the
construction site

SO22

Improve communication
construction site

SO23

Improve the data collection and reporting for decision making

SO24

Improve the delivery planning
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Table 5. List of SUCCESS solutions
S1

Approved Routes Plan

S35

Manoeuvring Guide

S2

Authorisation to use Public Space for
Storage/Delivery

S36

Mobile Crane

S37

Off-Peak Time for Deliveries

S3

BIM

S38

Physical containment of fugitive dust

S4

Blind Mirrors at the entry/exit gate

S39

PIEK Labelling

S5

Blind Spot Minimization

S40

Pre-fabrication

S6

Building Canvas

S41

S7

Centralize waste collection

Recordkeeping
and
reporting
damages, injuries and illnesses

S8

"CLOCS – Construction Logistics and
community safety"

S42

RFID

S43

Road Cleaning

S9

Closed Room

S44

Roads / Paths Sealing

S10

Coating

S45

Routes Plan

S11

Compression

S46

Scaffolding Tower

S12

Consolidation

S47

Secure Area

S13

Construction / Deconstruction Site
tarpaulin

S48

Shared Handling Equipment

S14

Construction Consolidation Centre

S49

Side Under-run Protection

S15

Construction Logistics Plan

S50

Site Demarcation

S16

Construction Material Canvas

S51

Site Guarding

S17

Decorated Fence

S52

Site Logistic Plan

S18

Defects Management Software

S53

Sourcing Software

S19

Delivery Area Booking System

S54

Speed Limits inside

S20

Delivery Schedule

S55

Speed Limits outside

S21

Delivery Windows

S56

Spraying of a dust-suppressing agent

S22

Dust Control Plan

S57

Storage in Containers

S23

Dynamic Site Logistic Plan

S58

Street
furniture
protections

S24

Emission Mitigation Plan

S59

Tarpaulin

S25

Entry / Exit Gate

S60

S26

Entry Barrier

Traffic Lights to make insertion in
traffic safety

S27

Exit Barrier

S61

Truck Tarpaulin

S28

FORS - Fleet operator label

S62

Use of demolition waste

S29

Framework Agreement

S63

Vehicle Manoeuvring Warnings

S30

Housekeeping Plan

S64

Warning Signage

S31

Just In Time Deliveries

S65

Waste Management Team

S32

Last Planner System

S66

Water Pool/Pit

S33

Lift

S67

Wheel cleaning zone

S34

Logistic Team

S68
Wheel washing of all construction
non-road and motor vehicles leaving the site
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3 Methodology
To approach the task of defining a plan for including construction logistics in
future urban policies, we employed the backcasting method. We used this
approach as a well-established approach for exploring the implications of a
future scenario and the conditions needed for the scenario to be implemented.
As many factors come into play in the definition of a long-term strategy, the
analysis of the future is not an easy task. Robinson (1988) highlights that
predictions can be made with a varying degree of confidence because the
future is unknown and that the only data we can actually use is that of the
present and the past, as it is the only available one. Moreover, the study of the
future is inherently value-laden, as forecasting models display future implications
based on assumptions based on the model’s inputs and structure. Finally, due to
the growing scale, complexity and lead time of major projects, the analysis of
the future is of increasing complexity. These observations are especially true for
the urban logistics sector due to its development, but also due to the fact that
cities are growing at fast pace and actors with divergent objectives are involved.

3.1 The chosen approach: backcasting
Backcasting was described as a policy analysis method, and defined as a
method which works “backwards from a particular desired end point to the
present in order to determine the feasibility of that future and what policy
measures would be required to reach that point” (Robinson 1990).
As described by Dreborg (1996), the major distinguishing characteristic of the
backcasting analysis is a concern, not with what futures are likely to happen, but
how a desirable future can be attained. It is thus explicitly normative, involving
working backwards from a particular desirable future end-point to the present in
order to determine the physical feasibility of that future and what policy
measures would be required to reach that point.
Backcasting as a method to analyse future options has been employed in many
studies, also related to transport. Backcasting should be considered when the
subject to be studied is a major societal problem that needs to be solved (ibid.).
In essence, the backcasting approach looks at the conditions for the desired
future to materialise. To identify the steps, and particularly the enabling factors
and the barriers to be considered, we decided to employ the backcasting
approach to construct the long-term implementation plan for CCCs. In fact,
urban freight solutions (such as the CCC) can reasonably be included in the
subjects that display conditions favouring the application of the backcasting
method. Particularly, CCCs have great implications on the area involved and
their application is influenced by many actors whose intentions may vary
depending on specific trends and needs.
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In Table 6 we provide evidence for the application of the backcasting approach
to the question of how to include urban logistics in future plans and strategies.
Table 6. Evidences for applying backcasting to urban logistics measures and specifically CCCs

Conditions favouring backcasting
(Dreborg 1996)

Conditions in CCCs

The problem to be studied is
complex, affecting many sectors and
levels of society

Urban logistics and CCCs
implementation in a specific context
must take into consideration a
number of aspects and actors

Need for a major change, i.e.
marginal changes with the prevailing
order will not be sufficient

CCC implementation implies a major
change of paradigm in the supply
chain

Dominant trends are part of the
problem, trends are forecast

Identified trends in construction
logistics, population growth,
environmental problems are the main
forecasts that drive the need for
consolidation and new solutions for
urban logistics

The problem is to a great extent a
matter of externalities, which the
market cannot treat satisfactorily

Urban logistics is responsible for many
negative externalities that the directly
involved actors cannot treat
satisfactorily.

3.2 Backcasting and sustainable mobility
The Joint Research Centre (2008) has reviewed several cases of backcasting
applied in transport planning and has underlined its efficacy in a sustainability
context. Among the examples, the OECD project on Environmentally Sustainable
Transport (EST) used the backcasting method to consider what transport system
would look like in Europe if current transport emissions were reduced by 80-90%.
This project has produced the OECD Environmentally Sustainable Transport - EST
guidelines (OECD 2002). The Joint Research Centre had then used these
guidelines to conduct a backcasting exercise applied to EU Transport to achieve
sustainable mobility (Figure 3).
In this deliverable, we apply the backcasting framework proposed by the
OECD/JRC to define how urban logistics solutions, and specifically CCCs, could
be included in the future cities.
To define the long-term trends, we looked at the situations and trends of urban
logistics and construction logistics, but also took into consideration the
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experience of the cities that were involved in the project and in the Enlarged
Transfer Programme.

Step 1
Step 2
Step 3

• Definition of a long term vision of a desirable transport future that is
sustainable for the environment and that provides benefits of access
and mobility

• Assessment of long term trends considering all aspects of transport
activity

• Identification of packages of measures and instruments for reaching
the targets

Figure 3. OECD Environmentally Sustainable Transport Guidelines Framework to achieve
sustainable mobility (EU Joint Research Centre 2008)

The logistics measures suggested were collected as good practices from the EU
and the US, but also from the construction companies involved in the project and
the cities and stakeholders that took part in the SUCCESS workshops. Specific
measures such as the CCCs were at the core of SUCCESS’ research during the
three years of project. Finally, the applicability and the barriers related to these
measures were analysed throughout the project SUCCESS’ lifetime, and
discussed with authorities during the project the Enlarged Transfer Programme.

3.3 Step 1. Definition of timing and a long term vision
The long-term vision that we have defined for this report is:
We imagine an urban context that minimises the impacts that the construction
logistics sector produces and supply chains are optimised using sustainable and
successfully managed Construction Consolidation Centres.
This vision may be complemented with synergic or complementary strategies
targeting urban logistics. This is the case, for example, of cities that have invested
in urban planning with Sustainable Urban Mobility Plans (SUMPs) and Sustainable
Urban Logistics Plans (SULPs). The long-term vision should be supported by an
analysis of the existent situation including the business models that could be used.
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3.4 Step 2. Assessment of context and trends
The second step to be taken is an assessment of the as-is situation of the city and
the global or local trends that affect the area that is object of study.
For the purpose of this report, we have identified a few important trends in
construction logistics that are then further developed in Ch. 4.













As urban population in Europe continues to grow and puts pressure on big
cities, there is the increasing need to develop and reconstruct urban
centres.
Urban logistics is responsible for many negative externalities including
congestion, noise, and air pollution. These are a major concern for the
authorities whose objective is to find a balance between the well-being,
health and safety of the residents without compromising the business
activities and the growth of the city.
Optimising the movement of goods in densely populated areas is a
necessity, and requires new behaviours, more effective coordination of
private and public actors and new forms of organisation.
Concerns about safety are also increasingly important, as commercial
vehicles are responsible for many accidents.
The construction sector is highly fragmented and complex due to the
many actors involved; reliability and cooperation are very important issues
to be considered in the supply chain of the future.
Many initiatives are under development to reduce the costs and negative
impacts of freight and service journeys in urban areas. Some concern
supply chain improvements and more specifically consolidation centre
projects.
Some cities are more mature and ready for the changes required by an
ever-changing urban logistics environment. They have used regulations
and policies as key drivers to encourage optimisation. However, not all
cities consider urban logistics and construction logistics in their planning.

3.5 Step 3. Measures and instruments to reach the targets
We have identified three main enabling factors, defined as conditions that will
support urban logistics optimisation to become part of the future of the cities. Ch.
5 describes how these three enabling factors can effectively create the
conditions for urban logistics optimisation and ensure the sustainability,
acceptance and long-lasting implementation of CCCs.
These three factors are:
a) City logistics regulations, policies and planning: these are very important
drivers for the optimisation and outsourcing processes;
b) Standards and training that make committed and virtuous companies
stand out;
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c) Cooperation and communication with stakeholders.
During the SUCCESS project, we have also identified important barriers that
should be addressed when implementing optimisation measures in logistics.
Authorities and actors of the supply chain should strive to remove these barriers.
At the very least, these barriers should be taken into consideration for analysis of
the logistics solutions and sustainability of the CCC.
The identified barriers are:
a) Difficulty to evaluate the financial sustainability and market for the
initiative;
b) Planning difficulties (including land availability, location, price and lack of
integrated supply chains);
c) Operations difficulties (lack of innovation, buying procedures and
outsourcing);
d) Construction logistics as a niche topic.
We describe and elaborate on these barriers in Ch.6.
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4 Context and trends of construction logistics
4.1 Urban transport impacts
The European Commission found that transportation of goods accounts for 40%
of air pollution and noise emissions. In this regard, urban freight transport
represents between 10% and 18% of road traffic (European Commission 2006).
Moreover, transport is responsible for 28% of all CO2 emissions in the EU, and 84%
of that is attributable to road transport (Zunder et al. 2004).
Even so, despite the negative externalities it generates - including pollution, noise
and congestion - urban logistics is essential for the economic, social and cultural
life of cities. The challenge is thus to find ways to improve the overall efficiency
of urban logistics while minimising its negative effects.
The leading source of inefficiency for urban transport of goods is the excessive
fragmentation of loads, leading to partially empty vehicles and thereby an
unnecessary increase in the number of vehicles on the road. In fact, imbalanced
transport flows are also a big challenge for urban logistics, since cities’ “imports”
are generally much more consequential than their “exports”. This imbalance
makes integrating inbound and outbound flows considerably more complex and
explains in part the relatively significant proportion of empty journeys in urban
areas.
Many challenges are related to urban freight transport: the key ones are
summarised in Table 7.
Table 7. Main challenges and impacts for the urban freight transport (source SUCCESS, D.6.3
“Road map for the uptake of the SUCCESS solution”)

Challenges
Impact
Decarbonisation Reduce CO2 Emissions
Reduce GHG emissions
Reduce pollutant emissions
Increase air quality
Increase assets utilization
Use greener and more efficient vehicles
Use environmentally friendly solutions for last mile
distribution
Reliability
Increase interaction between stakeholders
Optimize the transport networks
Optimize infrastructure’s utilization
Promote new customer based business models
Safety
Increase the number of loading/unloading zones
Reduce number of accidents involving vulnerable road
users
Congestion
Reduce number of kilometres
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Reduce empty trips
Integrate reverse logistics
Enable night distribution
Promote consolidation and transhipment centres
Among the challenges, safety and urban logistics hazards are a big concern in
urban transport. Although they represent a small share of the total fleet of
vehicles, commercial vehicles are involved in the majority of accidents inside the
city and also are responsible of an important part of the nuisance caused in
urban areas, negatively affecting the quality of life of the citizens.
From an environmental perspective, transport vehicles are responsible for noise
and pollution due not only to the operation of the vehicles themselves, but also
to the process of loading and unloading the goods transported. The harmful
impact of noise on local residents is the main phenomenon prompting cities and
local urban planning authorities to impose restrictions, for example on night-time
deliveries outside of working hours. As a consequence, urban goods transport
flows are primarily concentrated in certain peak periods of the day, resulting in
congestion and capacity-related issues.
Taken together, these factors put tremendous pressure on urban logistics
activities and the resulting environmental impact.

4.2 Construction logistics issues
Construction activity represents about 10% of Europe’s GDP and directly employs
15 million people. It is a highly fragmented industry with 3 million enterprises in
Europe, 95% of which are small and medium-sized enterprises employing fewer
than 20 people (MDS Transmodal Limited 2012).
The sector of construction logistics, along with others such as Ho.Re.Ca, courier
and post, retail and waste, contributes to the impacts of freight logistics. Actually,
the construction industry is not only one of the biggest “consumers” of freight
transport in urban centres, but also one of its biggest “producers”: construction,
despite the recent industry crisis, still represents an economic backbone sector
for all EU cities. However, the impact of construction material logistics in urban
areas is set to grow more intense in terms of costs and negative impacts.
The construction activity is mainly project-based, with resources being used in a
definite timespan to secure very specific objectives, such as the renovation or
construction of a residential or office building, or the redevelopment of a vast
area in the city. Construction projects range from small scale to very large and
complex scale, and so do their impacts.
One of the key characteristics of the construction’s supply chain is that it is very
fragmented, with many suppliers delivering materials to many different trade
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contractors on the same site in a given urban area. The main stakeholders of the
supply chain are the client/owner, the designer, the construction manager, the
main contractor, trade contractors and material suppliers. Many more
stakeholders and actors are also involved, such as the authority and the
residents.
These actors all work ideally in coordination, but most often they work suboptimally because no actor is in charge of the entire process and each actor is
focused on its task. Each of them aims to improve its own activities and has its
own interests. The objectives of the various actors are not always aligned and
may not converge. A very obvious example is the case of the authorities that
wish to abate pollution and negative externalities and the material suppliers that
would like to have free access to the construction site at the most convenient
times.

4.3 Construction logistics trends
The construction sector and its logistics are influenced by external and internal
drivers. We present some important external macro-drivers in this paragraph,
while internal drivers will be discusses in Ch. 5.
The Annual of City Logistics (Topsector Logistiek and Connekt 2017) reports that
the effect of external drivers will be variable, depending typically on construction
project phases and among large, small and independent contractors. The report
put emphasis on the fact that, due to the concentration of future construction
works within larger cities, considerations of liveability are anticipated to mean
major emphasis on - and rationalization of - construction logistics. Technology will
increase the transparency of construction logistics and at the same time provide
leverage for minimizing the negative impacts of construction works in cities.
The mentioned drivers will influence construction logistics, even though it is hard
to predict their magnitude and timescale.
The Annual of City Logistics introduces many assumptions to have an idea of
what the future may look like for construction logistics in the Netherlands. The
main assumption is the need for decarbonisation, and that in the future a six-fold
increase in carbon productivity is non-negotiable.
For construction logistics in large companies in the Netherlands, the main trends’
penetration are depicted in Figure 5. The height of each block represents the
maximum contribution towards achieving the decarbonisation goal, assuming
maximum penetration of the effect in question in all the cities across the
Netherlands.
From Figure 5, it is expected that, in the near future, green tenders and hubs and
traffic management systems will guide the flow of vehicles generated by logistics
between the hub and the site and decrease its impacts. Gradually, as vehicle
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efficiency improves, zero-emission (ZE) vehicles will become available and
deliveries methods will change.

Figure 4. External drivers impacting construction sectors and construction logistics (Topsector
Logistiek and Connekt 2017)

Even through the trends mentioned above are specific to the Netherlands, we
can see how specific hubs and green tenders, along with a slower trend related
to vehicle efficiency improvement, are the trends that will soon show their
impact. Similar trends could also be expected in other European countries.

Figure 5. Cascade graph showing the projections towards zero-emission logistics in construction
large companies (Topsector Logistiek, Connekt, 2017). The x-axis shows the implementation time
and the y-axis the impact
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5 Enabling factors
5.1 City logistics policies, regulations and planning
The construction industry is heavily affected by regulatory measures and
consequently it needs to optimize its relations with the public sector, thus the
cooperation and fluent communication between the different players of the
construction industry becomes essential.
Through regulatory measures, public authorities directly intervene in the
behaviour and choices of the urban freight and construction logistics operators.
In this sense, CCCs and urban logistics measures will most optimally operate in
synergy with specific decisions or packages of measures implemented by the
city’s transport or traffic departments, planning authorities or regulators.
Regulatory measures can be seen as drivers for construction logistics, as they can
effectively incentivize supply chain optimisation and CCCs implementation.
These measures are designed to control private activities and are supported by
a control or enforcement system. Generally speaking, regulations and policies
make room for optimisation because they can make outsourcing processes
more convenient.
Below we list a selection of regulatory and market-based measures that were
identified as drivers for construction logistics3.




Congestion or road charges: these are fees/charging to access a specific
area, usually city centres. This measure is often seen in literature as marketbased, as its aim is to modify the market prices of the services or goods
whose transport generates negative externalities. Many cities have
introduced this fee, typically as a means of relieving congestion and
traffic. For example, in London the Congestion Charge is an £11.50 daily
charge for driving a vehicle within the charging zone between 07:00 and
18:00, Monday to Friday. Milan has also introduced in 2012 a congestion
fee of €5 per day on Monday, Tuesday, Wednesday and Friday from 7.30
to 19.30, and Thursday from 7.30 to 18. These can incentivize CCC usage
in terms of outsourcing logistics processes and particularly last-mile
optimisation.
Time-based access restrictions/time windows: periods of the day during
which delivery vehicles are not allowed to enter certain areas of a city.
Time windows are policy commonly applied by local authorities in order
to better reorganise urban traffic flows, banning freight vehicles during
specific hours. A very relevant example of this measure, and also of
stakeholder involvement (Ch. c)) is the case of Emilia-Romagna. In 2013,

More measures related to urban freight transport can be found on
http://civitas.eu/sites/default/files/civ_pol-an5_urban_web.pdf
3
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the Region signed an agreement between all the municipalities with more
than 50,000 inhabitants on the harmonisation of access rules. This
agreement focussed on common rules for freight vehicles over 3.5t for
accessing the limited traffic zones of the city centres during the time
windows (9-10:30 and 15-16:30 from Monday to Friday).
Off-peak deliveries (e.g. night deliveries): the possibility for logistics
operation to deliver in specific time frames, when there are fewer vehicles
on the streets. This measure however needs to be applied carefully due to
the nuisance that logistics operations can cause to the residents.
Limited Traffic zones/ Restricted driving zones: these are areas (usually the
city centres) where only authorized vehicles may enter to avoid
congestion and pollution. Access is usually automatically monitored.
Access rules. Many authorities have introduced additional urban traffic
regulations on the type of vehicles that can enter certain areas, based on
vehicle’s characteristics (such as weight, load factor, height or Euro class).
This is a strong driver for outsourcing processes. For examples, Prague has
two zones with weight restrictions for HGVs. The outer zone (around 17 km2)
only allows the circulation of vehicles under 6 tonnes, while the central
part of the city (an area of 5 km2) has a weight limit of 3.5 tonnes.
Loading/unloading restrictions: restrictions concerning the space and
time dedicated to these activities. In many cities (e.g. Bologna,
Manchester) there are specific loading/unloading instructions or loading
bays with operational times. In some town, for examples in most London
boroughs, there is a 40 minute limit for loading and unloading at the
kerbside throughout the day.

Logistics optimisation initiatives must be aware and synergic with the
measures/drivers identified above. In the case of CCC management, the rules
imposed by the authority can determine the economic and operational
advantages that can be reaped by the CCC. Moreover, authorities are the
main contracting actors for large public works and, through regulatory measures,
they can determine the degree to which they wish to incentivize a CCC initiative.
The stricter are the abovementioned regulations or the more expensive are the
charges applied, the more actors will turn to consolidation centres to optimise
their deliveries to avoid additional charges and comply with existent regulations.
This happens because the freight transport operators are highly conscious of the
additional costs and are very reactive to market signals. In the medium-long
term, additional costs are passed on to customers because they cannot be
absorbed by the operators themselves.
For example, it was observed that time windows likely increase the costs of
distribution overall because of the need to deliver and collect all freight in the
restricted area in a shorter space of time than would be possible if access was
available at all times of day (MDS Transmodal Limited 2012).

25

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No. 633338.

During the local event in Bologna, TRAFITER presented the solutions they adopted
for the constructions works of the tramline in Florence, line 3. The solution can be
considered the starting point of the implementation of a CCC (
Figure
6),
where subcontractors can store materials and have it delivered just-in-time to the
site. Currently, the facility manages the materials and performs the un/loading
on smaller vehicles. The load factor of vehicles is not yet optimized.
In the case of the CCC in Florence, night deliveries for the main contractor were
allowed with a council resolution. Night deliveries are usually not allowed in
Florence due to the nuisance to the residents. However, due to the limited
storage space nearby the construction site and its position on the main roads of
the city, night deliveries were essential to the operation of the CCC.

Figure 6. Access to the CCC in Florence (photo courtesy of TRAFITER/CMB)

5.2 Standards and training
Authorities or contracting actors can clearly communicate their focus on certain
impacts of urban logistics by requiring the main contractors or sub-contractors to
comply with standards or attend specific trainings. Standards and trainings are
very important enabling factors because they are essential to raise awareness
on safety (especially with respect to vulnerable road users), environmental issues
and improve the efficiency of the supply chain.
Construction sites are risk-prone working environments, due to the inherent
hazards of the activities: slips, trips, falls from heights, noise, hazardous materials
etc. Optimisation of the supply chain can drastically improve safety in
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construction, addressing those accidents that can be ascribed to logistics issues,
both on and off site.

Figure 7. Construction works in Florence for Line 3 of the tramline (photo courtesy of
TRAFITER/CMB)

Construction site operation involves a complex assortment of activities, all
subject to significant planning and budgetary challenges, and numerous
external companies of diverse sizes and varying levels of maturity in terms of
security. Moreover, these companies may work on a construction site for periods
ranging from a few weeks to several years. Against this backdrop, the
construction sector stands out for frequent accidents in spite of significant efforts
undertaken by stakeholders to improve safety on work sites.
A risk of accidents exists not only in construction operations themselves, but also
during associated logistics operations. In particular, stress on road networks leads
to potential conflicts due to growth of construction activities together with a
concurrent increase in the number of people travelling, especially on foot and
by bicycle. We must recognise that the historic districts of our cities were
designed to accommodate neither this level of activity, nor vehicles of the size
necessary for today’s urban renovation projects. This incompatibility leads to
challenges that must be managed and overcome.
That is why various initiatives (preparation, organisational, technical) are
implemented at every level of the company to eliminate risks and establish the
culture of safety. Fostering a culture of safety that promotes risk management in
construction projects particularly requires:
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be shared by all parties participating in a given construction project;


Capitalisation on practices applied by participating members, with the
associated success factors and failures;



Taking preventive measures to anticipate workplace accidents or
minimise risk factors.

A risk prevention plan may be established to catalogue measures aiming to
implement a suitable structure with an eye to enhancing workplace health and
safety for employees. Subcontracting agreements may also include a risk
prevention charter.
The strong link between safety, communication and training activities in
construction logistics was recognised by Transport for London (TfL) that found out
that a disproportionate number of the vehicles involved in accidents between
2008 and 2013 were construction related. In fact, 55% of cyclist fatalities in
London involved heavy goods vehicles, despite these vehicles represent just 4%
of the road miles travelled in the capital. In 2012 TfL commissioned an
independent review of the construction sector’s transport activities with the aim
of understanding the causes of collisions and how they could be prevented. The
resulting “Construction Logistics and Cyclist Safety” (CLOCS) report was
published in February 2013 by Transport Research Laboratory and laid the
foundation for the CLOCS programme, which has since broadened to cover the
safety of all vulnerable road users. The report found that blind spots on
construction vehicles could be larger than on general haulage vehicles, that
road safety was not considered in the same way as health and safety on-site and
that there was little understanding of the impact of construction activities on
road safety. It also found that there was no common standard for the industry to
work with in order to manage work related road safety.
The CLOCS Standard for construction logistics, “Managing work related road risk”
(WRRR), was developed as a common national standard for use by the
construction logistics industry. Implemented by construction clients through
contracts, this standard provides a framework enabling the management of
road safety by the industry in a way that can be adhered to in a consistent way
by fleet operators.
Several separate standards, codes of practice and policies relating to work
related road safety were reviewed and bought together into a single common
standard:
Construction client requirements. In terms of construction client requirements, a
Construction Logistics Plan (CLP) is a mandatory management tool for planners,
developers and construction contractors. It focuses specifically on construction
supply chains and how their impact on the road network can be reduced. Clients
should approach this in a spirit of partnership with fleet operators, who may have
valuable views on how to achieve safety goals.
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Clients shall also ensure that the condition of sites is suitable for vehicles fitted with
safety features and side under-run protection, that access to and egress from
the site is appropriately managed, clearly marked, understood and clear of
obstacles, that vehicles are loaded and unloaded on-site as far as is practicable
and they shall consider other options to plan and control vehicles and reduce
peak hour deliveries.
Logistic operations requirements (for fleet operators). CLOCS foresees that fleet
operators shall ensure all vehicles over 3.5 tonnes gross vehicle weight have front,
side and rear blind-spots completely eliminated where possible through a
combination of fully operational direct and indirect vision aids and driver audible
alerts.
Fleet operators should provide driver training, briefings or pre-programmed
navigation systems to ensure the driver is aware of the specified route, the
circumstances (if any) of deviating from the route and the resulting
consequences of not adhering to the route. There should be clear evidence that
any deviations from the route as notified by the client or the public authority are
addressed with the driver. The driver may be required to sign to acknowledge
the infraction. Fleet operators may ask drivers to demonstrate that they have
understood any traffic routing or site access requirements by signing for them.
Fleet operators should notify clients of any left-hand turns or high risk manoeuvres
resulting from a specified route and agree mitigating measures.
Fleet operators shall ensure that all drivers undergo client approved progressive
training and continued professional development specifically covering the
safety of vulnerable road users, to ensure that all drivers have the knowledge,
skills and attitude required to recognise, assess, manage and reduce the risks that
their vehicle poses to vulnerable road users.
The objectives of the training are for drivers to:
1. Appreciate how and why all roads are changing to accommodate
active travel (i.e. walking and cycling)
2. Identify the most vulnerable road users and how they interact with traffic
3. Share the roads safely with others through applying defensive driving
techniques
4. Know the use and limitations of supplementary vehicle safety equipment
and how to maintain its effectiveness
5. Gain first-hand experience as a vulnerable road user, through VRU hazard
awareness, and recognise why VRUs behave the way they do.
CLOCS includes a refresher training, which is a short-term learning course which
aims to recall and reinforce previously acquired knowledge and skills. Training
objectives can be reinforced in a range of ways, including formal training, driver
briefings, toolbox talks and e-learning.
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This kind of standards are incentives to optimize logistics operations but also to
make clients more aware of the entire process and stimulate better
management, monitoring and control. During the Enlarged Transfer Programme,
Transport for London highlighted that trainings are important, as authorities
should not rely on goodwill and should strive to provide clients with the
knowledge and tools to improve. It is also particularly important to promote
standards that would make virtuous contractors and sub-contractors stand out,
and to obtain more credits in tenders as they received training to mitigate the
problems caused by their activities.
Standards and training on Supply Chain should also improve the skills in terms of
logistics and Supply Chain activities in the construction field: inventory
management, production and supply planning, Just-in-Time…
The logisticians of the construction who control the flows have to:






determine storage, circulation, handling and production requirements
identify and control human flows, materials and materials, information
manage supplies and track stocks by avoiding breakage
control delivery times
coordinate operations in a thoughtful way and organize the sharing of
information.

They make it possible to limit the hazards and to ensure the fluidity of the building
site taking into account the internal and external constraints that could directly
impact the progress of the works.
Their training must teach them to deploy a multi-site logistics and urban logistics,
including flow management with a logistics platform uni-site or inter-site, because
the management of workflows via a rear base or logistics platform is a definite
opportunity to improve the organization of the site.
In this respect, it is necessary in advance to sensitize learners to the advantages
of setting up a rear logistics platform, upstream of the building sites, and the
management of urban logistics: improving purchasing by pooling multi-site
requests, reduction of storage space required on site, improvement of the
production cycle on site, reduction of waste, loss or damage of equipment,
reduction of the number of trucks by pooling deliveries.
The training must then provide skills in the following areas:
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implementation of lean management.

5.3 Collaboration to create long-lasting solutions
The construction sector affects urban logistics, yet its important impacts in city
centres have often been neglected in urban policies. As seen in Ch. 4,
construction logistics issues are set to grow very intense, and especially mature
cities have started to include measures targeting this sector. For this reason, it is
essential to organise consultations and cooperation arrangements that would
lead to the adoption and, to some degree, the acceptance of the policies or
regulations set by the authorities. Ultimately, the main interest for the authority is
to approve measures that combine environmental and economic sustainability.
Public authorities are becoming increasingly aware of such consultations as tools
to ensure the success of specific urban logistics measures such as the CCC. In
fact, the CCC as an urban logistics measure deeply affects the supply chain and
the stakeholders in the city and the construction sites.
Depending on the CCC business model, the objectives of the CCC, its operations
and the desired outcome of the project, different types of engagement can be
possible with different stakeholders.

5.3.1 Public Private Partnerships
Public Private Partnerships (PPPs) are forms of cooperation between public
authorities and the world of business which aim to ensure the funding,
construction, renovation, management or maintenance of an infrastructure or
the provision of a service. These form PPP arrangements to undertake
infrastructure projects, in particular in sectors such as transport, public health,
education and national security (European Commission 2004).
In the SUCCESS consortium, PPPs are one of the most repeated business models
proposed by the partners for the implementation of a CCC that is operated by
an external and specialized logistic operator on a permanent basis. In this
scenario, the CCC serves several sites of different construction companies and
appears as a possibility that counts on the support of construction industry for its
operations. In addition, another advantage of this scenario is that it can reduce
the transport externalities in urban environments (e.g. accidents, noise,
congestion, pollution, etc.), being this an aspect to be taken into account by the
local and public administrations.

5.3.2 Freight Quality Partnerships
There are many ways and levels to engage and Freight Quality Partnerships (FQP)
are undoubtedly among the initiatives that are best studied in literature and
more often implemented. Generally, they are intended as long-term partnerships
between freight stakeholders concerned with freight and logistics planning that
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on a formal or informal basis meet regularly to discuss problems and issues that
occur. FQP are seldom related to only one urban logistics measure, but rather
urban freight problems and possibilities that stem from a complex situation.
The dialogue on the CCC initiative should be included in the FQP’s agenda. The
FQP itself should involve the main contractor (often the city and district
authorities), city transport and traffic departments, planning authorities and
regulators. The private sector should include sub-contractors, suppliers (shippers
or carriers), 3rd Party Logistics Providers/Companies (3PLs, property owners and
trade associations.
A relevant example was reported in the final event of SUCCESS in Bologna (Italy).
TRAFITER is the main contractor for the civil construction works of the so called
“Linea 3” (Line 3) of the tramway in Florence. The construction site has been
defined as an “urban canyon” as it loosens in high-density residential and
commercial areas. A CCC managed by TRAFITER is implemented just a few
kilometres away to help relieve the nuisance associated with the congestion and
narrow spaces. The mobility department of Florence runs a working group that
meets every Wednesday that involves public actors (Municipality of Florence,
police, mobility office, agency that manages traffic lights, district involved in the
construction, waste management sub-contractor) and main subcontractors.
Other actors are also involved: transport companies (urban and suburban
areas), taxi representatives, etc. This working group shares the problems
regarding the construction site and its logistics.

Figure 8. The so-called « Logistics coordination group » on the CCC and the construction works in
Florence (photo courtesy of TRAFITER/CMB)

Besides the implementation of FQPs, it is important to raise awareness on a wider
scale regarding the legal, regulatory and fiscal framework surrounding the CCC:
taxes applied to alternative fuels, schedules and conditions for access to
downtown areas, etc. This way, private players will have sufficient visibility to
adjust their strategies and perhaps even invest in this type of consolidation
initiatives. Each of these factors has the potential to promote forward-looking
companies, or on the contrary discourage innovation.
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5.3.3 Other forms of engagement
Peer-to-peer exchange can be very helpful to allow transferability and scalability
of ideas and good/best practices between people in similar positions/roles.
Countries such as the UK and the USA have experienced and set up special
funding schemes for Business Improvement Districts (BIDs), defined as businessled partnerships which are created through a ballot process to deliver additional
services to local businesses. They can be a powerful tool for directly involving
local businesses in local activities and allow the business community and local
authorities to work together to improve the local trading environment (Guidance
Business Improvement Districts 2014).
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6 Barriers in construction logistics inclusion in long-term
planning
SUCCESS has investigated several aspects of urban and specifically construction
logistics. It demonstrated that CCCs are viable urban logistics measures that hold
the potential to dramatically optimise the load and decrease the number of trips,
and thus relieve traffic, pollutant emissions and improve safety. Still, the
implementation and long-term sustainability of construction logistics measures is
deeply linked to the conditions that may not be directly controlled by the actors
in charge of these initiatives.
Therefore, it is necessary to identify and, whenever possible, overcome the
barriers in construction logistics and CCC implementation, be them real or
perceived. The main barriers that were found are discussed in the following subchapters and are:







Difficulty to evaluate the financial sustainability and market of the
initiative;
Planning difficulties
o Land availability, price and location;
o Lack of integrated supply chain, planning and coordination;
Operational difficulties
o Lack of innovation and ICT solutions;
o Buying procedures and outsourcing;
Construction Logistics as a niche topic.

6.1 Difficulty to evaluate the financial sustainability and market for the
initiative
With regards to the most promising solution in construction logistics, a key aspect
in the implementation of a CCC is the choice and analysis of a suitable business
model for the CCC and, most importantly, the quantification and the description
of the processes through which the CCC will make its profit need to be clear to
all the actors involved in the initiative.
Based on the case studies examined in this project, many CCCs were first initiated
by public authorities driven by the will to target specific problems caused by
urban logistics. However, the ETP programme and the events that were held
made it clear that the viability of CCCs raised questions among different actors,
due to high implementation costs (and lesser known return), need for support
from public authorities, difficulty in cost and benefit allocation. These weaknesses
were also identified in the SWOT analysis performed on existing Urban
Consolidation Centres and CCCs around Europe (D3.3 “Business models for
construction logistics optimisation and CCC introduction”).
As an example, during the SUCCESS local final event held in Bologna, the case
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study of the UCC of Lucca (Italy) was presented and analysed. Initiated as a
temporary solution, it was then managed by Metro S.r.l. (Lucca’s parking
company) and in 2017 the Municipality sought to procure new management but
no answers were received. One of the reasons for this was that the “top down”
UCC solution did not show attractiveness to the eyes of potential investors and,
in fact, the economic return of UCCs (or CCCs) is not clearly proven. One point
that was highlighted is that such initiatives’ success is highly affected by, for
instance, access rules enforced in Lucca or regulations on clean vehicles.
One of the business models analysed by SUCCESS warrants the implementation
of a private CCC for one Construction Company that wants to improve its
logistics processes in a particular area where it has an important rate of activity.
In this case, the CCC is implemented for a specific need (such as the example
of Florence, where lack of space made it almost compulsory) or the perception
that the CCC might offer a competitive advantage against the competitors (e.g.
environmental benefits, optimization processes, etc.). In this particular business
model, the approach is highly dependent on the CCC management. If the CCC
is operated by the construction company itself, it is considered as a cost centre
that does not need to be profitable on its own. The profits would therefore come
from the optimization of the main core business - the construction activity.
Another case of this scenario is the possibility to have the CCC managed by a
third party logistic company, that is in charge of the CCC operations and
charges the construction companies for its services (e.g. urgent deliveries, kitting,
etc.).
In both cases, the private initiative is the project promoter pursuing a process
optimization, and it is essential to engage with the public authorities to gain their
support in future projects and tenders due to the improvements of the urban
logistics. However, it is important to notice that in both cases mentioned above,
some critical aspects emerge. In the first case, the degree of optimisation may
be difficult to predict or to calculate without an extensive data collection and
in-depth analysis such as the one carried out by the SUCCESS project. Logistics
costs will not be identified more clearly when the CCC is managed by a third
party. The identification of the logistics costs in the construction sector is a global
issue not linked with the logistics solutions that can be implemented. It requires a
complete reorganization of the existing contractual agreements between all
partners of a construction project (e.g. new costs allocation...).
The challenge is then to understand how the CCC should be seen in terms of
financial sustainability. If a construction company will own the CCC, then the
latter will be a cost centre, and its implementation will be a strategic decision for
the company. When CCCs are understood as services and outsourced/
contracted to a third-party due to strategic decisions, this business model is more
flexible as it can offer a new service to small companies/projects that cannot
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benefit of the economies of scale the big construction companies can get
because of their high turnover.
In both cases, a new paradigm for the industry is clearly emerging and the
evidences for the implementation of a CCC should be even more compelling.
SUCCESS has developed a tool for the Cost-Benefit Analysis that gives a useful
estimation of the potential benefits that a CCC could bring. The use of this tool
must be followed by a more detailed and tailored analysis for the specific case.
In fact, the Cost-Benefit Analysis provided by the SUCCESS project is based on a
set of assumptions that may vary depending on the city’s and sites’
characteristics. There is no generic formula for the assessment of a CCC’s
feasibility, and ad-hoc studies are required to give a reliable answer to whether
a CCC will be profitable.
The profitability and business model of a CCC could be improved in different
ways:




CCC added-value services. The possibility for the CCC to offer valueadded services is a very important element for its profitability and market.
For example, the possibility to optimize the packaging system of the
materials delivered on site through kitting. The kitting consists in packing
different materials in one kit, each kit being prepared for a specific task
and zone of the project: installation of sanitary accessories in an
apartment, installation of electrical fixtures in a hotel room, etc.
Multi-sectoral cooperation in consolidation centres implementation. The
financial sustainability of the CCC model depends highly on the volume
of materials that the CCC has to manage. In the case when this volume is
not sufficient, a solution can be found in developing synergies with other
sectors like the industrial sector. Indeed, by default a consolidation centre
should not be considered as a mono-sector activity. When managed by
a third party (logistics operator), a consolidation centre can be dedicated
to different sectors when the types of materials and services requested by
those sectors are very close. By consolidating the flows of materials of
several actors we can be more flexible and we can more easily reach a
financial sustainability by ensuring a permanent activity of the entity in the
long term: balance the low activity of one actor by a peak of activity of
another one.

6.2 Planning difficulties
6.2.1 Land availability, location and price
Further than an issue of driving time - distance (and related transport costs) from
CCC to construction sites, an important element contributing to the CCC’s
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financial sustainability is the availability, price of and location of the land where
it will be located.
In particular, if the CCC area is the city centre and if this is sold at market prices
for commercial activities (which are higher than those for areas normally
dedicated to logistics activities), this may make the CCC initiative not profitable.
In this sense, authorities may act to secure acceptable land prices (for example
with financial support for their acquisition) or to make land available to CCC
initiatives.
The experience of the CCC in Florence, presented during the final event in
Bologna (February 2018), suggested that adoption of a temporary CCC was
strongly linked to the availability of land and of a free loan for the use of such
land, which was regulated by the public authority.
This issue is identified as a barrier as it falls out of the hands of private actors and
should be addressed by the authority, which in turn may be required to make an
investment, or give up revenues from an alternative use of the land (taxes, rent
etc.).

6.2.2 Lack of integrated supply chains
Construction logistics consists of fragmented and often uncoordinated supply
chains, which itself is a very important barrier against optimisation. The main
contractor very often has a very limited view of the different stages of the
process, and each sub-contractor looks at its own activities. Activities are carried
out in parallel and many assembling activities take place. The issue is that there
are several services related to construction projects but no one has a global
overview.
The SUCCESS project has identified many problems associated with this barrier4:
lack of congestion planning (on- site and possibly off-site too), parking problems,
scheduling for pickups and deliveries, storage areas, and shared equipment.
CCCs are a possible solution to this, but also specific framework agreements,
databases of qualified suppliers, Just-In-Time deliveries and Supply Chain
Operations Reference Model. All these solutions are described in D.6.1 “Report
on good practices in the EU and USA in construction logistics in urban area”.

6.3 Operational difficulties
6.3.1 Lack of innovation
The construction sector is particularly resilient to change and introduction of
advanced technologies to optimise logistics. The Enlarged Transfer Programme
showed that cities display different levels of maturity, and that construction
4

D3.2 “Process mapping and management tools for construction logistic”
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logistics is a niche topic. We found that, in general, there is low awareness of this
topic and even less of the innovations in this field. This may worsen if the different
actors involved perceive that some solutions, such as ICT tools or CCCs, do not
display sufficient evidences to assess their viability and profitability.
In late 2016, Eurofound published a paper analysing the characteristics of the
construction sector. It was shown that the construction sector is generally less
innovative than the EU28 average, with new or significantly improved products
or services reported in 26% of construction establishments. Innovations in the
organisational setting were reported in 26% of the establishments, and 25%
reported improved processes (EU28 32% and 35% respectively).

22

New or significantly improved marketing
methods

33
25

New or significantly improved process

35
26

New or significantly improved products or
services

40
35

New or significantly improved organisation

Construction sector

32

EU28

Figure 9. New or improved products, processes, marketing methods and organisational change
(Eurofound 2016)

6.3.2 Buying procedures and outsourcing
During the events organised by SUCCESS, it was clear that private actors feel that
authorities should promote innovation, especially by including specific provisions
in tenders such as the creation of construction logistics plan and the introduction
of optimisation in the logistics processes in a project.
The introduction of CCCs will impact not only logistics operations, but also buying
processes and related contracts. In particular, the CCC will mainly impact the
contracts with subcontractors as it will require big changes in the cost allocations
and will imply that each actor focuses on its core activity as logistics activities will
be mutualized.
Innovation takes time, depending on the conditions and needs of the city. IT
solutions are already available as described in the good practices found in
SUCCESS (e.g. sourcing software, delivery area booking system, BIM for
construction logistics). Some projects (such as the Belgian URBANWISE) are also
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working on ICT solutions enabling transport and worksite logistics to be improved
by better communication between the various actors (Suppliers, Contractors,
Waste collectors).

6.4 Construction logistics as a niche topic
Further to the barriers described above, an issue that the Enlarged Transfer
Programme revealed very clearly is that construction logistics is still a niche topic,
except in a few virtuous cases. Despite the impacts, most authorities often do not
(yet) perceive logistics and construction logistics as an important matter to
include in policy and planning documents. As an example, in recent years there
was much attention on Sustainable Urban Mobility Plans, but few of them
included provisions on logistics.
This issue was also described in other studies (Lindholm 2010), that noticed that
freight transport has a minor role in urban areas due to lack of awareness of
freight transport issues. Among the New Member States of the European Union,
freight transport movements in the cities are not well understood and not seen
as a high priority or a major source of problems. In the Old Member States of the
European Union, planning is limited to achieve traffic optimization. This findings
was confirmed by the SUCCESS project, particularly in the interaction with
authorities from Eastern and Southern Europe.
As a consequence currently few cities have a single contact point/department
that coordinates relations between the developer/construction companies and
the city but also between the different services of a city. This is also related to the
possibility of improving the buying processes, as mentioned earlier. With the
exception very advanced experiences, such as Antwerp or London, urban
logistics and construction logistics are not coordinated by a dedicated office,
but different departments.
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7 Long-term Implementation plan
The long-term implementation plan that we propose includes the main steps that
we followed in the backcasting approach and identifies the key aspects that
should be analysed for each of the steps.
For urban logistics optimisation to be part of the cities of the future, a long-term
vision should be defined. The vision should address construction logistics
optimisation, bearing in mind that the actions leading to the vision should be
developed in synergy with one another and with specific considerations about
the implementation of innovative elements in the construction supply chain, as
the CCCs.
The vision should be supported by an assessment of long-term trends affecting
the wider and more local industrial, political, geographical, environmental and
social context. Trends in construction sector should also be investigated to
understand the feasibility and sustainability of the measures.
To reach the vision, enabling factors should be activated and barriers should be
removed. Recognising the impossibility of removing barriers related to a wide
number of stakeholders, it is important to at the very least identify and address
the barriers. Construction logistics optimisation should be secured, accepting
that the individual mix of measures in any particular urban area needs to be
designed at a local level to take account of the local situation.

Figure 10. Schematics of the long-term implementation plan

7.1 Timing and evaluation of drivers and barriers
Timing for the implementation plan is very much dependent on the specific
situation of the city but also on the external drivers that were previously described
in par. 4.3. The need for decarbonisation, the push for circular economy, the
increasing political and societal pressure for sustainability and liveability in cities
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will encourage construction logistics’ optimisation within the next 25-30 years.
However, we notice that different actors influence enabling factors and barriers
and that, specifically, public authorities have therefore a big role to play in the
timing through their planning.
In the roadmap tool designed by SUCCESS, the complexity of a construction
project and the city can be assessed in terms of logistics complexity. Usually,
highly complex logistics profiles tend to match with cities that, due to their
situation, are facing important logistics challenges and have very likely taken (or
are going to take) the issue of construction logistics into consideration in their
planning.

Figure 11. Logistics profile matrix

We therefore argue that cities with high priority construction sites will introduce
specific logistics measures in the near future (less than 5 years). Cities with low
priority construction sites are less inclined to face the problem in the short-term,
and more likely to deal with in the medium- or long-term (more than 5 years).
When we look at the domain of policies and regulations, it is clear that the public
authorities almost solely influences these. The implementation of such policies
and regulations is a strong driver for logistics optimisation; based on our
experience, we can estimate their time horizon that will also influence the
implementation plan. Congestion charges, time windows, off-peak deliveries,
access restrictions measures can generally be implemented in the short-term
(less than 3 years).
Regarding the specific implementation of city logistics’ optimisation, SUCCESS
has investigated through surveys the opinion of various stakeholders in the pilot
cities in September 2017. The results are reported in D4.2 “Sites design solution”.
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On this occasion, the results of the surveys to the authorities of Valencia and
Verona were reported and elaborated in the tables below. In Table 8 and Table
9, we make an estimation of the time horizon according to the answers they
provided, based on the likeliness they expressed for each measure.
Table 8. Expected timeframe for construction/urban logistics measures and action in Verona

Measure
Increase
restrictions
vehicles

Willingness to promote and Timeframe
implement the action
current
to the

traffic
delivery

Yes

Long term or
never

Establish new restricted access
areas for urban delivery vehicles

Yes

Medium term

Modify time windows for the
urban deliveries in current
restricted areas

Yes

Long term

Establish of modify
emission areas

Yes

Long term

Plan loading and unloading
areas or modify their use

Yes

Short term

Other measures

No

Introduction of CCCs

No

Subsidies for operations of CCCs

No

control

Table 9. Expected timeframe for construction/urban logistics measures and action in Valencia

Measure
Increase
restrictions
vehicles

Willingness to promote Timeframe
and implement the action
current
to the

traffic
delivery

Yes

Medium term

Establish new restricted access
areas for urban delivery
vehicles

Yes

Short term

Modify time windows for the
urban deliveries in current
restricted areas

Yes

Short term
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Establish of modify
emission areas

control

Plan loading and unloading
areas or modify their use
Other measures
Introduction of CCCs
Subsidies
CCCs

for

operations

of

Yes

Short term

Yes

Short term

Yes

Short termpedestrianisation

Yes

Medium term

yes

Medium term

The answers provided show that both Valencia and Verona are actively working
on the improvement of urban mobility, although they are giving priority to the
mobility of citizens. In general, the introduction of specific urban logistics
measures is a long-term plan for Verona and a medium-term one for Valencia.
However, regarding the introduction of CCCs, Verona stated that they are less
inclined to introduce them due to lack of financing. We cannot exclude that
more information on the business models and profitability of the CCC will
influence this answer. On the other hand, Valencia is open to the possibility of
introducing a CCC, but in the medium term.
Regarding the introduction of CCCs, during the ETP it became clear that the
presence of major construction sites will ease the CCC’s sustainability, by
ensuring demand for its services and the possibility to develop economies of
scale. In this sense the dimension of the construction sector in a city and the
presence of specific big construction projects are facilitating factors and will
influence the time-scale.
According to the National Association of Construction Companies (ANCE), who
took part in the final event in Bologna (February 2017), the implementation of
CCCs should be seen as a long-term key measure for logistics organisation of big
construction sites. ANCE noticed that the condition for CCCs to be implemented
in the short-term is the presence of big construction sites, as logistics processes
are not outsourced for small interventions.

7.2 Communication strategy
Last but not least, a common problem in the construction logistics supply chain
is the lack of appropriate communication, especially between the planning
authority and the appointed contractors.
Indeed, a good communication should be clear and transparent about project
management, organisation of the construction site, the issues that can arise from
the construction works and how these can be addressed. Ideally, it should also
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address some of the specific barriers identified in this document, the main
impacts of the operations in a construction site and the reduction of the negative
externalities.
Communication should be ensured at all different stages of a construction
project:
1.
2.
3.
4.

During the project’s planning phase
At the beginning of the construction activities
During the project’s realisation
At the end of the project.

From the situation assessed in Valencia and Verona, mandatory
communications cover almost all phases, albeit not all the aspects that could
ensure that new or better measures could be introduced. In fact, in Verona we
highlight lack of mandatory communication in the planning phase and in both
sites it mostly concerns the master plan, regulations, land requirements and the
contractors involved; later on, deviations and changes are monitored.
A very emblematic example was provided as a good practice in London. From
the application phase, the London Plan requires applicants to submit a
Construction Logistics Plan (CLP) and Delivery and Servicing Plan (DSP) as these
can help to ease congestion and/or encourage modal shift5.
According to the description provided by Transport for London, a DSP provides a
framework for ensuing servicing freight activity is as effective and efficient as
possible. DSPs consist of a range of tools, actions and interventions aimed at
reducing and re-timing deliveries, redefining building operations and ensuring
procurement activities account for vehicle movement and emissions.
The DSP should include some key matters, such as: the expected number and
type (length, width and height) of vehicles, time of day and week of operation,
delivery provision in terms of safe and legal loading bays or drop-off areas, how
the impact on the transport network and highway - including bus routes, cycle
lanes and conflict with pedestrians - will be managed, and any potential
detrimental noise or air quality issues and subsequent remedial action.
The CPL is a document ensuring that the impacts of construction sites will be
addressed and reduced, and should include the expected environmental
impacts (e.g. lower vehicle emissions and noise levels), road risk, congestion and
costs. A CLP is primarily a management tool for planners, developers and
construction contractors and focuses specifically on construction supply chains
and how their impact on the road network can be reduced.
Very importantly, a CLP is produced in the planning phase and it focuses on

https://tfl.gov.uk/info-for/urban-planning-and-construction/transport-assessmentguide/guidance-by-transport-type
5
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logistics. An Outline CLP is written during the planning and design stage, and
submitted with the planning application. After the contractor is appointed, a
detailed CLP is written, which will be monitored throughout the construction
programme.
The CLP also includes measures that are going to be undertaken in case a
construction site is of medium impact or high impact. These measures are
detailed in the guidance that TfL provides publicly, encouraging the use of
consolidation solutions or freight by rail or water.
The example provided by TfL shows how strong communication can effectively
promote construction logistics solutions and encourage optimisation and
consolidation of freight. In fact, contractors writing the CPL are forced to think of
measures and implement them: planned measures are agreed and committed
to through the planning permission process. They are used to influence
behaviours that reduce environmental impact, road risk and congestion.
Planned measures are made with a SMART approach (Specific, Measurable,
Agreed, Realistic and Timely) and are easily interpreted, implemented and
monitored. They are agreed in the Outline CLP during planning permission
process and are revisited when the Detailed CLP is defined prior to commencing
construction activity.
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8 Conclusions
The present deliverable provides a plan for the future implementation of the
urban logistics’ optimisation solutions identified by the SUCCESS project. The
suggested implementation plan is based on the backcasting approach, with
particular reference to the use of CCCs. We identify the context, trends, main
enabling factors (both internal and external) that will support the success of such
plan devoted to the long term implementation of logistics optimisation measures,
considering also the barriers that construction logistics’ stakeholders will have to
face. An implementation plan for city logistics’ optimisation requires skills,
knowledge and important preparatory work in order to activate the enabling
factors and remove the barriers.
With specific regards to CCCs, it is clear that that the successful implementation
of a CCC must be evaluated on a case-by-case basis, and depends on many
variables. In fact, CCCs can be financially sustainable, even without public help,
but the initiative must be located in a context that is favourable to its
development (in terms of geographical location, chosen business model,
political environment etc.). The feasibility and profitability of a CCC highly
depends on the possibility to reach economies of scale to compensate the extra
cost, so the presence of big construction sites or the choice of a CCC serving
several sites seem to be the most financially sustainable in the long-term. Thanks
to the experience of the SUCCESS project, actors can benefit from a number of
tools and findings to support the evaluation and implementation of CCCs.
It is important to highlight that construction logistics is an inherently complex
segment with a multitude of stakeholders with different interests. The transition to
a more optimised logistics will be pushed by many, and sometimes contrasting,
trends such as the need for decarbonisation but also the demand for new
buildings in city centres. Many actors will shape the future of urban logistics,
anticipating and contributing actively to the creation of the urban logistics of
tomorrow, as a source of ever greater value added, as well as economic and
environmental performance.
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