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Abstract

Urban logistics has now become a priority issubdth supply chain management and urban planning:eier,
the different stakeholders involved develop difféerapproaches whose aims and objectives do notyslwa
coincide and sometimes present conflicting starmpoiThe aim of this paper is to complete existitegature

by proposing a sustainable dashboard for evalu#iegustainable performance of urban deliveryesyst from
the perspective of operational logistics managame, of the categories of stakeholders given leasideration
by public authorities in their quest for consenstisst, a synthesis of the main works on the subgeproposed,

in order to provide a common grid of economic, emwnental and social/societal indicators for Sustiale
Supply Chain Management, after which the methoddkfining the dashboard is presented. This metBod i
derived from a collaborative decision-aid approacil applied to a panel of operational logistics aggns.
Next, the results of the analysis framework ares@méed, and the selected indicators proposed andheoted.
Finally, a model dashboard is presented and diedudsllowed by conclusions and further developraent
view to the practical application of the approachpwsed.

Keywords: Sustainable Supply Chain Management; urban logisttistainability dashboard; collaborative
decision making; consensus.

1. Introduction

The sustainability of supply chain management isobeng increasingly important for
organizations that want to gain a competitive acwggt and for industries sensitive to
environmental problems or social issues (See [hd][44]). However, although these issues
of sustainability are coming under greater thecadtand practical scrutiny (eco-design, waste
management, life-cycle assessments, etc.), thegearent and measurement of sustainability
performance over their whole supply chains are mgiveo little attention. Nonetheless,
sustainability issues in supply chains have bec@neimportant topic in the strategic
management of organizations and the adoption afstamable supply chain management
requires that particular attention be focused omfop@ance management, accounting,
auditing and management control. In our view, th&gieof a sustainable dashboard is a tool
that can be used to encourage the practice ofisabta supply chain management and allow
stakeholders to discriminate positively in favoisabktainable products and services.

The need in companies to gather data, make infawmatvailable, and generate knowledge
for decision-making has never been stronger. Althoagonomic indicators remain major



concerns, the measurement and management of tia aod environmental performance of
complete supply chains is becoming steadily morgrakto the work of firms. The good
reputation of a firm is increasingly linked to thlemination of forced labor and/or child labor.
Also, the certification of "green" processes, pmriduand services is a feasible means of
supporting economic recovery. However, this requirgliable and clear key sustainability
performance indicators.

The organizational aspects of urban logistics s@seim the global sustainable supply chain
must be considered (See [1]). Indeed, as urbafictratreases, some organizations are faced
with the problem of efficient urban freight distrimn. Additional constraints include
relations with public authorities which apply diéat criteria for managing products flows
(i.e. no deliveries to the city-center by modesrahsport considered highly pollutant).

The aim of this paper is to examine the use ofcatdirs by private organizations in the
context of sustainable urban supply chains, wholestering the constraints of public actors.
To do this we first provide a synthetic review loé tliterature to present the main principles of
sustainable urban supply chain management andnis with the global supply chain.
Secondly, we assess the importance of performaneasumement in sustainable urban
logistics. Thirdly, we propose a dashboard witletaas indicators, designed on the basis of an
investigation conducted with logistics professiendfinally, we discuss these results and
present further developments in a near-future petisjge

2. Literature review: from the performance measurement of Sustainable
Supply Chain Management to Urban SSCM

Taking into account the managerial interest of Sustble Supply Chain Management

While the contribution of supply chain managemsriiecoming ever more significant, it does
not stop at the economic aspect. It can also foload in ecosystem preservation. The same is
true of social and societal recognition of the axteho make up the supply chain. It is
therefore becoming appropriate to speak of sudtnsupply chain management, which is
akin to sustainable development (See [14]).

Historically, French research dedicated to Suskkn&upply Chain Management initially
focused on reflections on the notion of freiglangport: maritime (See [8]) and especially
road (See [3], [2], [4]). It was then logical frahme urban standpoint that attention was paid to
the prominent economic/environmental aspect: hagt due to frequent stops correlated with
growing pollution (See [9], [11], [16]). The perspee then shifted to improving
collaborative logistics practices (See [4]).

Regarding research published in English in theoge2007-2009, several studies focused on a
review of work on the Sustainable Supply Chain Mgmaent, in order to define a conceptual
framework and a generic definition. Several deifom$ were provided, such as:

“we define SSCM as the strategic, transparent irggégn and achievement of an
organization’s social, environmental, and econogoals in the systemic coordination



of key interorganizational business processes rigoroving the long-term economic
performance of the individual company and its sympblains.” (See [6]) ;

“we define sustainable supply chain managementhasnhanagement of material,
information and capital flows as well as cooperatiamong companies along the
supply chain while taking goals from all three dita®ns of sustainable development,
i.e., economic, environmental and social, into actowhich are derived from

customer and stakeholder requiremen{§Sée [17]);

In line with these work, we consider the definitiohMorana (2013): “Sustainable Supply
Chain Management can be understood as the manageshathe flows of materials,
information, capital, people and intelligence widn economic, environmental and
social/societal goal. As a strategic managementoagp, it can be found in the quite
deliberate set of intra- and inter-organizatior@irections, in view to ensuring the long-term
performance of each company and of its supply chain

These developments show that sustainable supplg am@nagement has become a strategic
issue for firms. But it must be clear that its ssxdepends on the ability to clearly connect
each economic, environmental and social/sociegamhent. Consequently, we built a chart (see
fig. 1. Paths of Sustainable Supply Chain Managénaelapted from Morana, 2013) in which
we can find paths for the coherent implementatioB ®€M:



Fig. 1. Paths of Sustainable Supply Chain Manageradapted from Morana, 2013

Green operations

- Waste processing
- Reverse logistics
- Green (re-) manufacturing

Environmental

Greendesign

- Ecodesign product
- Ecodesign building

reen transport . .
Sustainable Supply Chain

- Pollution M anagement

- grOUp'ggl_ Strategic Vision — Involvement of each

- Co-modality Management Team

- - h
Social/Societal AN
\\
AN
AN
Internal level

- Justice
- Implication
- Satisfaction
- |dentification

External level

Attractiveness

- Image

- External stakeholders’
assistance

Economics

Connections within and
between organizations

Upstream logistics
Production logistics

- Downstream logistics
Transport polling

- Traceability

Systems and I.C.T. management

- Decision support tools
Interface technologies

- Steering technology

- Exchange of documents
technology

- Communication systems

- Traceability systems

Dashboard ,
I‘Economic indicators

I
/ - Cost

\\ / -
AN / - Quality
\ -
S //f' Delay
\//Environmental indicators
Social/Societal indicators

N\



To operate, SSCM requires the conjunction of tlgleenents, i.e. economic, environmental
and social/societal while the measurement of itsfop@ance can be established by
implementing dashboard(s):

- the application of SSCM from the economic standp@rbased mainly on intra- and
inter-organizational connections. These connectioage an impact on the “three
logistics” which are often outlined in the desdopt of the logistical strategy:
upstream, production (internal) and downstreamestagut in a long-term framework,
other elements need to be developed like strategisport management (transport
pooling, urban logistics space management), the oblthe logistics providers, the
traceability approach and, of course, the infororaind media used to facilitate these
connections;

- the strategic importance of environmental SSCM besome a crucially important
element. The article by Srivastava (2007) providesinteresting insight into green
logistics. We enriched this work (See [14]) and sidered three main focal areas:
green design and eco-design with the latter intedran processes and building; green
operation with actions in green manufacturing anemanufacturing, waste
management such as electrical and electronic eguipmwaste manageménand
reverse logistics; green transport with actiongprtomote multimodality, the use of
vehicles considered non or less-pollutant, eco-conalod eco-taxes;

- it is crucial to link (internal and external) humessources and logistics. Although
human aspects are often highlighted in (Green) Bu@hain Management, the
interest of specifying these aspects clearly ha®rbe appropriate. In line with the
work of Gond (2006) who examined human resourcesigtainable development, we
propose two main focal areas for sustainable lmgisFirstly, in an internal context
with particular emphasis given to four aspects:vidial rights with -for example- the
implementation of the SA8000 standardrganizational commitment which focuses
on the recognition of competence, motivation, tragni etc.; organizational
identification; and, finally, job satisfaction. Sedly, in an external context, we
highlight the role of the company’s attractivenasputation and image (for instance,
the implementation of the ISO 14000 standard aackability), the support of unions
and external partners.

To conclude this paragraph, we must not forget f§garance measurement” which, as is
generally recognized, falls under the adage “weardp manage what we can measure”. In
our view, as a decision-support measuring toolfoperance measurement is one of the most
influential factors of the “dashboard”. In logisjcahis tool must highlight financial (linked to

a financial type balance sheet) and non-finanaidicators. In SSCM, the dashboard presents
economic data (cost, quality and delay), and enwrental (pollution, for instance) and
social/societal (rate of absenteeism and custoaimsfaction) data.

Sustainable Supply Chain Management and Urbanfticgis

Although all the links in the supply chain are imjaoit, it is necessary to underline the value
of urban logistics or “last-mile logistics”. Indeddgistics in close connection to customers’

! Decree no. 2005-829 of 20 July 2005 (Official Gzao. 22)

2 The SA8000 standard was drawn up in 1997 by anrisare organization: SAl (Social Accountability Imational). It
relies upon human rights reference texts. It iglam the conventions signed by the Internatioadloc Organization (ILO),
the Universal Declaration of Human Rights publisbgdhe United Nations (UN) and the UN Conventiontioa Rights of
the Child.



needs has always been an important element inugiy@yschain (See [7]), and the growth of
e-commerce only reinforces this fact. Thus FEVARBdEration des Entreprises de Vente A
Distance — Federation of Remote Sales Companissieparted an increase in online sales in
all countries around the world in 2Q12n terms of logistics, this has consequencesHer t
ways in which orders are prepared and deliverecaddition to the constraints of private
actors, it must take into account the requirementgublic authorities. Therefore, having a
tool that incorporates key performance measurestwbonsider the interests of all market
players is essential. Fig. 2 presents the apprgaoposed. This approach specifies the
challenges involved in evaluating/maximizing susdble performance measures of urban
flows. To assure good coordination between privaatd public actors, it is necessary to
determine sustainable variables that can be usegptesent the interests of each stakeholder.
Naturally, the success of an urban sustainablelggppin management system must consider
the interests of the global logistics system. Thlear understanding of the supply chain
concerned is also needed.

Fig. 2. Urban logistics in a sustainable globaldtigs system
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Key Performance Indicators in Sustainable (Urba@N6

In logistics, the aim of measuring performancensgeneral directly linked to a goal of
ensuring permanent improvement that leads to tineegiualization and implementation of

I hitp://www.fevad.com/uploads/files/Publications/@fe§_Cles_2013(1).pdf




measurement systems combining diagnostics andide@sls. If we focus on evaluating
Supply Chain Management (SCM) with Key Performahudicators (KPI), we find two
interesting references on the subject: (1) the vadriGunasekaran and Kobu (2007), with a
list of 26 indicators; and (2) the work of Grifies al (2007) with 14 indicators. Although these
lists do not include any environmental indicatohile social indicators are over-represented,
they can be used as a basis for an initial sudigitysevaluation (See [14]).

Regarding the context of measuring sustainable nutbgistics from the standpoint of a
private company, Morana et al. (2014) proposed afs28 indicators (14 for economic, 6 for
environmental and 8 for social performance) (Ch.TH.

Tab. 1. Main indicators for urban logistics susthihity (See [15])

Economic indicators (Nb. = 14) concern cost, quality and delay

* Distance travelled * Investment costs

* Vehicle load factor » Operational costs

» Warehouse load factor * Return on investment

* Vehicle load path * Total travel time

* Number of parcels at warehouses * Service rates

* Number of delivery points * Delay respect rates

* Number of collection points » Customer satisfaction rates
Economic indicators (Nb. = 6)

» Greenhouse gas emission rates * Noise rates

* Pollutant gas emission rates (NOx, SOx) ¢ Road occupancy rates
« Solid particles emission rates (PM 10) < Reverse flow rates

Economic indicators (Nb. = 8)

* Absenteeism rates * Employment creation rates

* Stress management rates * Employment conversion rates
» Users’ acceptability * Training rates

« Inhabitant satisfaction rates » Estimation of city’s image

3. Methodology

Using a basic list of indicators, we propose aatmirative decision support methodology in
view to formulating a sustainable urban logisticshdmard. This can be done with two
prerequisites:

- the first is the consideration of a minimum numbémdicators, as recommended by
Bouquin (2001). According to this author, as artrimeent of action, a dashboard
includes d‘relatively small number of indicators (five to fefintegrated] to inform
managers of the state and evolution of the systéeg control and identify the
trends that will influence these systems over & soale consistent with the nature of
their functions”(Ibid, 2001, pp. 397-398);

- the second is the inclusion of three types of memseant that reflect the three
dimensions of sustainable development, i.e. econonmenvironmental and
social/societal.

To answer our question, we contacted logistics @rkbaperts that interact and collaborate in
an urban supply chain and are thus able to chdwsmost suitable indicators. To do this, we
follow-up the approach according to a basic grougsiien process (See [19]). In this context,



logistics experts make individual decisions, if §ibke without interactions with others. This
process was followed by a decision communicatiomsphwhere choices and the importance
of using the different indicators were discussekird’ and last, a consensus research phase
took place between experts in order to make cons¢dgcisions.

The action plan consisted of the following:

1. Common definition of the scope, goals and targeteach. The scope is to measure the
sustainability of urban logistics systems; the mgaal was to establish a dashboard
comprising three sets of indicators with at leastighificantly different indicators per
category (in line with Bouquin’s suggestions (2Q0J. to obtain at most 10 indicators
globally).

2. Individual decision phase. Experts gave a lishdigators from which they had to choose
those they considered more suitable to achieveexipected goal, initially without any
limitation of number.

3. A meeting was organized to discuss the results @mbse the most suitable set of
indicators.

4. The set of selected indicators was presented thekxperts in order to reach consensus
and validate or modify the group’s decision.

The sample was composed of a group of logistics rexp€his group included 10 scientists
from university and research institutions, 3 ogeratl managers from companies, 5 project
managers from logistics consulting and transpahiping software development companies,
and 2 representatives from freight transport statigiation organizations, thus making a total
of 20 experts.

The meetings were scheduled as follows:

- afirst meeting to agree on the common scope, ayuatargets;

- 21 days after the first meeting, an initial list @ indicators (both quantitative and
qualitative) was proposed to the expert panel;

- one week afterwards, a meeting was scheduleddeltberate on the suitability of the
list of indicators proposed and to launch the desisommunication phase. However,
most of the experts agreed during this meeting that list proposed was too
exhaustive. Thus they decided to reduce the li@0oindicators and spend more time
to improve their choice;

- after 45 days, the choices of each expert wereussrl and a principle of agreement
was sought The conclusions were that two typesditators had to be defined: those
that measure the performance of the proposed udggstics system itself, and those
that measure the effects on the urban environn&ntilarly, the indicators must be
classified according to three paths in line with thetionale of sustainable
development, i.e. economic, environmental and §ocia

- 30 days later, a final set of indicators was prepoaith the associated dashboard. A
technical document specifying each indicator waseaiated with the dashboard.

4. Results

This part presents the resulting sustainable ulbgistics dashboard. To provide an easy-to-
read tool usable by the different actors of theafpien, we propose 5 categories of indicators
and 7 indicators (3 economic, 1 quality and 3 eminental and societal) (Cf. tab. 2).



Tab. 2. The key indicators of urban logistics frtira standpoint of sustainability

Section Category Main indicator
Economic Logistics Transport loading rate
Ratio of loaded miles over
travelled miles
Logistics Warehouse fill rate
Audit Financial indicators
Economic and social/societal Service quality Sevate
Environmental Environmental effect§ = Greenhouseegaissions
Environmental and Congestion reduction Saving in number of trucks
social/societal used
Social/societal Social/societal effects Rate ojtbbe converted

We observe that the indicators are in general nspecific than those proposed in the
literature. The needs imply the definition of dkgdiindicators that public and/or private
stakeholders from both sides can understand. Famplbe, logistics indicators are related to
transport loading rates, with and without linkifgein to the distances traveled. Similarly,
such indicators need to be associated with warémgpyserformance (in terms of loading
rates) and with the general financial balance.his tase, for instance, no inventorying
performance indicators were calculated due to lbohiation with transport carriers or the
parties directly associated with them (i.e., maBL and 3PL), as they make their inventory
management decisions themselves.

Environmental indicators showed the importancerekghouse gas and pollutant emissions.
It is noteworthy that noise was not selected bexdtasport and logistics practitioners are
less sensitive to societal issues than public aitig). Additionally, gains in less congestion
(reduction in the number of trucks, for examplepegr as more central for public actors than
for private actors. Regarding the social path, ithgportance of converting the potential
number of employees to be shed into new and addes:\obs is also viewed more as a
public issue than a private one.

Finally, it is important to note that to evaluates&inable urban performance, it is necessary
to establish/identify a reference grid in termskefy performance indicators in order to
respond to the problems faced by professional andtprstakeholders.

5. Conclusion

The evaluation of urban logistics projects showtdsben from the perspective of sustainable
development. Consequently, three dimensions (ecama@nvironmental and social/societal)
must be taken into account. Likewise, it is advieablenumerate a limited though sufficient
number of indicators for decision-making. We praggba framework based in group decision-
making for defining a dashboard to evaluate theasuesbility of urban logistics projects,
taking into account both public and private stakkédis’ visions and viewpoints.

From the economic standpoint, the perspective iohjm enterprise predominates. Two main
groups of economic indicators were evaluated indifferent works (dealing equally with the



efficiency of the company as a whole and with gldbgistics in the case of urban goods
transport): the macroscopic indicators of a com{gaagonomic continuity and the economic
performance indicators of logistics.

Regarding the environmental dimension, the maimatées to be studied are the following:
energy consumption, variations of pollutant emissimncomparison to an initial situation and
to all urban transport emissions (people + goo@sjly greenhouse gas emissions as an
indicator appear central for professionals, whileeot elements are considered by public
authorities (congestion, noise)

The social/societal dimension is more difficult dbaracterize and requires more in-depth
study. Nonetheless, identifying social/societatdes within the company and variations in the
number of jobs and their reassignment appear thdenain variables involved in the search
for social and societal indicators.
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