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Upcoming NITL Learning Modules

All modules are part of NITL’s Masters Programmes (which lead to the award of an M.Sc.).
However, all modules are self-contained and may be taken as one-off short courses. They pro-
vide an ideal vehicle for updating knowledge, skills and competencies in the areas in question.
For further information or to register for any module contact Antonio at adelinares@dit.ie
or (01) 4024023. Each module runs as follows: Thursday (1830 — 2100); Friday (0830-1730);
and, Saturday (0830-1600).

Executive Masters Modules in Supply Chain Management
May to October 2011

Dublin

Project Management- 16th- 18th & 23rd —25th June

IT in the Supply Chain - 15th-17th & 22nd -24th September

Introduction to Supply Chain Management - 13th-15th & 20th-22nd October

Cork

Warehouse Management - 26th—28th May & 2nd —4th June

Managing People - 23th—25th June & 30th June —2nd July

Essential Finance for Supply Chain Managers - 29th Sep-1st October & 6th-8th October
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Editorial

Editors: W elcome to the latest Issue of Supply Chain Perspectives.

Edward Sweeney
Antonio de Linares The theme of this Issue is based on the Logistics Ireland 2010 conference which

was held in Dublin in late 2010. The Supply Chain Forum element contains a re-
port on the event, the theme of which was Dynamic Supply Chain Management
Leading the Recovery. The event was a great success with over 200 delegates
from all major sectors of the Irish economy in attendance. NITL would like to

Editorial Contact Details: thank all conference partners and sponsors for their continuing support.
Supply Chain Perspectives
NITL

Assistant Editor:
Pamela O’Brien
Juan Antonio Herrero

We do indeed live in turbulent times. As this journal goes to press we have re-

ggton Street ceived the results of the stress tests on the Irish banking sector. These tests re-
Dublin 1 veal further Exchequer exposure to banking losses as a direct result of reckless
Ireland practices in the sector during the Celtic Tiger years. This will in turn place fur-
Ph:+353 1 4024023 ther pressure on the Exchequer and most likely delay the economic recovery. In

Fax:,+3!,53 14_02_3991 these challenging times one of the few positive areas of economic activity is in
Email: nitl@dit.ie

Web: www.nitl.ie the export sector with indigenous and multinational firms performing remarka-
ISSN: 2009-2342 bly well in highly competitive global markets. Economic recovery has to build on
Vol 12 Issue 1 this export-driven success. It is only through the creation of real wealth that
meets customer requirements in global markets that a sustainable economic

Pl RS LT future can be delivered. This is why logistics and supply chain management

please contact:

NITL (SCM) is so important to all of our futures.

DIT

Bolton Street Next generation SCM will be about further integrating key supply chain proc-
Dublin 1 esses in a dynamic manner. One of the Logistics Ireland 2010 keynote speakers,
:::-Ia:s?ss 1 4024023 John Gattorna, goes a step further by promoting the idea of alignment — align-
Fa).(: +353 14023991 ment of key business processes to the real needs of customers. The feature
Email: nitl@dit.ie articles in this issue focus on this issue from a number of different perspectives
Web: www.nitl.ie based on three of the keynote speeches at Logistics Ireland 2010. Professor

John Mangan looks at the role of a logistics system in the overall competitive
scenario of countries with a particular focus on what this means in a relatively
peripheral nation like our own. Joe Reynolds explores the issues from the per-
spective of the transport and logistics sector and makes a number of positive
recommendations for improvement based on his extensive experience. Finally,
Gerrit-Jan Steenbergen of Zetes provides some interesting insights in relation to
the role of technology in this process.

n’tl As always, we include our popular Supply Chain Forum and web review sections.
We welcome your feedback and comments — please don’t hesitate to contact us

National Institute for at NITL.

Transport and Logistics
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SUPPLY CHAIN MANAGEMENT FORUM

A Review of Developments at NITL and the World of SCM

DIT/NITL Win Prestigious Education Award

THE IRISH

LOGISTICS &
TRANSPORT

AWARDS 2011
Education Award

Dublin Institute of Technology/NITL has won the
Education Award at Irish Logistics and Transport
Awards 2011. This award is for the third level in-
stitute which has offered the most innovative and
relevant courses in the transport and logistics in-
dustry. The DIT submission included NITL’s post-
graduate and corporate programmes, as well as a
range of programmes conducted by the Depart-
ment of Transport Engineering and the College of
Business. The event organisers noted that the
awards attracted over 100 entries with judges
commenting on the overall high standards which
made choosing the eventual winners all the more
difficult.

The trophy was presented at a ceremony in the
Burlington Hotel hosted by former Prime Time
presenter Mark Little. The venue was packed with
nearly 400 industry representatives from all over
Ireland present to applaud the 43 finalists across
12 categories as the prestigious trophies were

handed out to loud cheers from winners and their
guests. Judging was under the auspices of the
Chartered Institute of Logistics and Transport
(CILT), the recognised professional body for all
professionals involved in the transport and logis-
tics industries in Ireland with a panel of distin-
guished judges drawn from the highest echelons
of the industry.

More information about the awards and the full
list of winners visit www.iltawards.ie/

Paul Mallee, President of the Chartered Institute of
Logistics and Transport (CILT) presents the award to
Declan Allen of DIT

NITL Congratulates Masters Graduates

Another groups of graduates from NITL’s M.Sc.
programmes collected their parchments at the
DIT ceremony at St. Patrick’s Cathedral in No-
vember. This year’s graduates include supply
chain and logistics professionals from Mur-
graves, Diageo, AIB, the Armed Forces and Logi-
tech, as well as several graduates from NITL’s

full-time M.Sc. programme. NITL was represented
at the event by module leaders Gerry Glynn and
Daniel Park. NITL congratulates all its M.Sc. gradu-
ates and wishes them well in their future careers.
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Large Turnout at Logistics Ireland 2010

Dynamic Supply Chain Management and Logistics Leading the Recovery

LOGISTICS

IRELAND

Ireland’s Premier Supply Chain
Management Conference

Logistics Ireland 2010 which took
place in October at the Crowne
Plaza Hotel in Dublin. This year’s
event was based around the
theme ‘Dynamic Supply Chain
Management and Logistics Lead-
ing the Recovery’. The event was
organised by the NITL in collabora-
tion with the Chartered Institute
of Logistics and Transport (CILT).

The event focused on the achieve-
ment of competitiveness through
the effective alignment of supply
chain activities. The recent eco-
nomic volatility has provided a
fresh impetus in terms of building
the necessary supply chain strate-
gic capability in a proactive and
focused manner. It is particularly
important in an lIrish context be-
caDelegates at Logistics Ireland
2010

Delegates at Logistics Ireland 2010

use of the open nature of our
economy, the challenges posed
by relative geographical pe-
ripherality and the potential
benefits in terms of cost and cus-
tomer service. Recent months
have shown some modest signs
of economic recovery and a re-
turn of business con-

fidence. However,
after the serious con-
traction of recent

years there is still a
long way to go before
sustainable economic
growth becomes a
reality. Stabilising the
exchequer finances
and the creation of a
functioning  banking
sector are important
in this regard. How-
ever, it is only
through a return to

successful export-
driven growth that the situation
can really be turned

around. SCM has a central role
to play in achieving this.

Logistics Ireland 2010 explored
these issues in some
' detail with a particular
{ focus on:

L o The critical role
of supply chain align-
ment in addressing the
challenges presented
by the current eco-
nomic environment.
e How to implement
practical supply chain
and logistics solutions

with a view to cutting costs and
improving service .

¢ How to manage the supply
chain change process.

The conference comprised a
series of innovative presenta-
tions showcasing the perspec-

Joe Reynolds (Reynolds Logistics), Edward
Sweeney (NITL), Ingrid Miley (RTE) and Maurice
Mullen (Department of Transport)

tives of leading SCM academics
and industry practitioners with
a strong focus on the need for
change. Possible practical ap-
proaches to simultaneously re-
ducing cost in the supply chain
and improving customer service
were presented.

Logistics Ireland 2010 was
opened by Maurice Mullen of
the Department of Transport,
deputising for Minister Noel
Dempsey, T.D.

The core of the event was based
around five keynote speakers:

e John Gattorna, internation-
ally recognised supply chain
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thought leader.

e Paul Condon, Supply Chain
Director at Genzyme Corpora-
tion, one of the world's leading
biotechnology companies with
a major operation in Water-
ford.

® Gerrit-Jan Steenbergen,
Vice President 3i Innovation
Centre at Zetes, the leading
pan-European company in the
value-added solutions and ser-
vices industry for automatic
identification of goods and
people.

e Joe Reynolds, Chairman of
Reynolds Tankers
Group. Award winning Rey-
nolds Logistics provides a spe-
cialised transport and distribu-
tion service for the oil industry
in Ireland.

e John Mangan, Professor of
Marine Transport and Logistics
at Newcastle University, one of
the UK and Ireland’s foremost
logistics academics.

The feature articles in this is-
sue of Supply Chain Perspec-
tives are based on the papers
delivered at Logistics Ireland.
In addition, there was a lively
Expert Panel Q&A Ses-
sion chaired by Ingrid Miley,
Industry and Employment Cor-
respondent, RTE.

At the conference closing cere-
mony Edward Sweeney
thanked all speakers, confer-
ence partners and sponsors.
He also thanked his colleagues
in NITL, in particular event
manager Pamela O’Brien, for
their hard working in making
the event such a success.

European Launch of

Dynamic Supply Chains

The book recognises that supply
chains are at the heart of com-
petitive advantage in business to-
day. If supply chains are managed
successfully, companies will be
able to deliver their products and
services to customers in a smart,
cost-effective way. The key to suc-
cessful supply chain management
is recognising that it’s people who
really drive the living supply
chains that are at the heart of
businesses. Supply chains are
powered by the energy and exper-
tise of employees and suppliers
and by the changing wants and
needs of customers. John Gat-
torna calls this principle of match-
ing changing customer needs and
desires with different supply chain
strategies “dynamic alignment”.

Speaking at the launch in Dublin,
Edward Sweeney of NITL com-
mented that “John Gattorna’s
contribution to scholarship and
practice in SCM over the years has
been substantial and sustained.

.

s SUPPLY
. CHAINS

5 i DA

Delivering valye
« Through
SN Eh Pepple

JOHN GATTORNA LS

This new book represents a
major contribution to thinking
in the field and presents a
range of valuable approaches
for supply chain professionals.
It can be read equally profita-
bly by students and practitio-
ners alike”.

For further information about
John Gattorna and his work
visit www.johngattorna.com.

John Gattorna and Edward Sweeney at the recent
book launch
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Italian Postgraduates Study at NITL

During the first part of 2011, NITL
conducted phase two of an inno-
vative postgraduate programme
funded by the Government of Re-
gione Campania in Italy. To mark
the students’ completion of the
programme, a lively presentation
ceremony was held recently in
Dublin. A cohort of 15 students
from the University of Naples

Parthenope (see Prof Renato Passaro and Declan Allen

www.uniparthenope.it) WEre  present the certificate of attendance to
presented with certificates fol- Palma Lauro

lowing their completion of a se-

ries of nine one-week modules on _ _
various aspects of advanced logis- Renato Passaro of the University

tics and supply chain management ©f Naples "Parthenope”, thanked
(SCM). NITL for hosting the students

noting that course coordinator
Antonio de Linares was due a
particular word of thanks. He
looked forward to continuing the
fruitful collaboration with NITL in
both research and education. The
issue of supply chain learning is a
particular focus of this collabora-
tive work.

Speaking at the event, Edward
Sweeney and Declan Allen of NITL
congratulated the students on
their success to date and wished
them well with the remainder of
their Masters programme in
Naples. Course Director, Prof.

On behalf of the
students, Ms. Palma
Lauro thanked NITL
and DIT for their
hospitality and their
academic  endeav-
ours. The students
now return to
Naples to complete
their studies which
lead to the award of
a Masters degree in
SCM and freight
transport by the

University of Naples
Students pictured with NITL staff at the event "Parthenope".

NITL will be a quieter place
following their departure.

NITL Hosts Visiting
Professor

NITL was delighted to host a Vis-
iting Professor from the US re-
cently.

Dr. George Maughan, Professor
and Director of the PhD in Tech-
nology Management Program at
Indiana State University, USA, is
visiting NITL to access the ex-
pertise and experience of the
Institute’s faculty specifically on
the topic of international tech-
nology transfer.

Professor Maughan has written
and taught about technology
education throughout his career
as well as consulted for business
and government in the United
States, India and Sri Lanka. His
current research interests in-
clude the nature of scholarship
in colleges of technology and
engineering, and, knowledge
transfer and social capital in the
transfer of technology.
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NITL Welcomes New M.Sc. Students

NITL is delighted to welcome its
new cohorts of M.Sc. students.
There is a growing recognition of
the importance of logistics and
SCM issues in companies in Ire-
land and globally. The necessary
improvements cannot be
achieved without properly edu-
cated and trained "supply chain
professionals".

There is a prime need for the
best young brains to provide a
fresh, innovative impetus. In sup-
port of this need the full-time
M.Sc. in Supply Chain Manage-
ment provides training and edu-
cation of a high academic stan-
dard and relevant to modern in-
dustry. This programme allows
graduates, often with limited
practical experience, to gain a
Masters degree in SCM by follow-
ing a structured programme of
modules which address both the
theoretical and applied aspects
of the subject. The programme is
aimed at the "high-flyers" who
will be the world- class managers
of the future. The new intake is
international in complexion with
participants from several coun-
tries across the globe, as well as
from Ireland.

New cohorts of participants also
recently embarked on NITL’s Ex-
ecutive Masters programme. This
is a flexible part-time programme
that leads to the award of an
M.Sc. in Supply Chain Manage-
ment. The aim of the programme
is to develop the leaders of

Edward Sweeney with the new intake of full-time Masters
students

change and business improve-
ment in all sizes and types of com-
panies.

The ‘Introduction to SCM’ module
was run in Dublin and Cork with
participants from a wide range of
leading edge companies including
Oracle, Kerry Group, Allied Foods,
Commscope, Millipore, J&) and
Musgraves. Participants were also
in attendance from a number of

smaller indigenous companies
and the public sector. The
introductory module was very
well received with partici-
pants commenting specifically
on the high level of participa-
tion and interaction, the effec-
tive use of illustrative case
studies and the blend of theory
and practice.

Participants at the Recent Executive Masters
Introductory Module
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USEFUL WEBSITES

Freight Fox — www.freightfox.ie

FreightFox provides detailed information on companies providing, using and servicing the freight industry
in Ireland. Over 4,000 freight, logistics and supply chain management companies are listed in 94 catego-
ries. The listings range from Freight Forwarders and Freight Technology to Airfreight and from Seafreight
to Road Haulage. FreightFox is the online version of the highly successful Irish Supply Chain Management
Services Directory aka The Who's Who Directory to the Irish Freight & Logistics Industry. The website also
provides news relevant to the Irish freight sector and information about job vacancies in the sector. It is
easily navigable and its search engine enables information to be accessed quickly in line with the web-
site’s tagline — “Find Freight Information Fast”.

= Shipping, Logistics and Freight website. - Windows Internet Explorer

Ied - |¥ Freightfox.ie V: 4 K -" o~
Archiva  Edicién Yer  Favoritos  Herramientas  Ayuda

x Google v *Yeuscar -+ [ - - | @ Comparti ~ B - 7 Marcadores - | ¥ % % @inae..r | x

i Favorkos | 55 ) * ] Hotmail gratuto £ - [ reply

25+ | aad Misica désica” by fnaressnt... | 3 Shipping, Logistcs and Fr.., X % v B) v 0 @ v Pagna- Seguidad - Hemamientas - @

~

@FreightFox

Find Freight Information Fast

&) Posts § _,)Ccmments

Freight News Freight D Freight Freight Jobs

Most Recent News
October 2010 - Freightfox
Newsletter
Domestic Transport — The
case for LHVs (Longer and
Heavier Vehicles)
Customs

FreightFox Home

FreightFox — Ireland’s premier
freight directory

Providing detailed information on companies providing, using and
servicing the freight industry in Ireland.

2010/11 Edition just published. Buy Onfine — click here Included

/ I p v Firates Thwarted

Qver 4,000 freight, logistics and supply chain management Agus An Focail Scoir....
companies are listed in 94 categories, Ranging from Freight September 2010 -

Forwarders and Freight Technology, to Airfreight, Seafreight
and Road Haualge. FreightFox is the online version of the highly

successful Irish Supply Chain Management Services Directory
aka The Who's Who Directory to the Irish Freight & Logistics Industry.

Lista pero con errores en la pigina.
e Cr
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Package Services — A new
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and Ireland’s answer
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Irish Exporters Association— www.irishexporters.ie

This is the website of the Irish Exporters Association (IEA). The IEA represents the whole spectrum of
companies within the export industry. This includes SME’s taking their first steps in international trade,
multinationals exporting their products and services worldwide, as well as export service providers. The
IEA has been in existence for almost 60 years during which time exports have increased dramatically and
now represent one of the few positive components of Irish economic activity. The website contains two
particularly useful elements. Firstly, the publications section contains useful books and studies, as well as
archives of IEA’s e-Newsletters. Secondly, there is a lot of useful information under the banner of “About
Exporting” on items ranging from customs formalities to intellectual property.

IRISH | &&=
exporters|associatior

Your Gateway to World Markets

Latest News & Events Supporting Exporters Jein the

| Japan Earthquake | |£A
* Getting Started

Rearking Target Markets Find out more )

* Market Research

* Agents & Cistributors

* Fxport & Import Documentation FX orl

= Custorns Classification, Exise & Duty p :

* Export License and Controls ULIEIIES?

* Transport Internationally

= Good Disbribution Practices Passpot Code

* [NCOTERMS 2010

Foreign Exchange & Hedaing

* Brand & Intellectual Froperty

Trada Mission to India April 2011
2ead More...

Ulickherey

B Copy of SCP-Ap. .

& Supply ChanPe..

The Irish International Freight Association— www.iifa.ie

The Irish International Freight Association (IIFA) is the representative body and official voice of the freight
forwarding industry in Ireland. Established in 1962, it has 100 members who between them employ more
than 3,000 people and handle more than 90% of Ireland’s international merchandise trade. The website
contains information about IIFA events (including downloads of presentations), as well as about its edu-
cation courses (in particular the internationally recognised FIATA Diploma). It also has useful downloads
and links and archives of the Association’s newsletters going back to 2000.

HOME | ABOUT/ | UPCOMING | FIATA APPLICATION  DOWNLOADS | MEMBERS ~  PRESS NEVWSLETTERS | GALLERY
IFA, EVENTS DIPLOMA | FOR & & RELEASES
COUNdL | & FIATA LINKS MEMBERSHIP

SEMINARS DIPLOMA,

The Irish International
Freight Association

"The Freight Forwarder -
The Architect of Transport”

Affiliate Members of 1IFA Welcome to The Irish International Freight Association
Peser Lolg & Co Ll a peter-lole co.uk IIFA is the sole representative body and official voice of Freight Forwarding® in Ireland. Established in 1962, it

has 100 members who between them employ more than 3,000 people and handle more than 90% of Ireland’s
We enjoy an enviable

reputation as market leaders for our expertise €148 billion international merchandise trade
in advising, handling and placing Insuranca Through its membership of the Customs Consultative Committee (CCC) and Trade Facilitation Ireland (TFI) the
for Freight Forwarders, Hauliers, assodation participates in discussions on local issues affecting international trade. more>
Warehousekeepers and Logistics Operatars pr . -
rertol . FLATA DIPLOMA INTERVIEW WITH CEQ
o peter -lohe.co.ul .
receive an intemationally recognised qualification interview with the IIFAs CEO
~ withif 10 months Colm Walsh
tradefacilitate(» Trade Facilitate ] L o

Listo @ Internet 5 - ®i00k -

B Supply ChainPe... | (B Copy of SCP-Ap.. B web reviews 20... ] sreen snaps.doc...
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Ireland’s Place in Global Logistics Systems

Threats and Opportunities

By John Mangan

The role of logistics in a coun-
try’s competitiveness

There is a growing apprecia-
tion today of the impact that
best practice logistics and SCM
can have on firm success. Not
that this is a new idea — in fact
the pre-eminent academic in
both fields of study pointed
out as far back as 1992, in his
seminal text Logistics and Sup-
ply Chain Management, that it
is increasingly supply chains,
and not individual firms, that
compete. In the intervening
years many successful organi-
sations have learned how to
use their supply chains both to
differentiate their propositions
from those of the competition
and to compete with other ac-
tors in the market. Interest-
ingly, much of the focus in the

logistics literature is at the com-
pany and product levels, not at
the country or region level.
While there is a wide and var-
ied extant literature on various
aspects of inter-country compe-
tition, foreign direct invest-
ment, and clustering, the inter-
section of logistics and SCM
with country and regional com-
petitiveness has, in contrast,
received much less attention.
Yet even less attention has
been focused on the topic of
relative performance by coun-
try or region in logistics and
SCM practice. As will be shown
later, global supply chain activ-
ity, largely driven by the private
sector, shapes both domestic
and international logistics sys-
tems. Our focus in this presen-
tation is on how individual
countries, in this case Ireland,
engage with and perform such
logistics activities. Is Ireland a

passive host for nodes of indi-
vidual supply chains, or can it
play a key, proactive role in
such supply chains? Do its lo-
gistics systems lubricate global
supply chains and are such sys-
tems integrated into global lo-
gistics systems? These are im-
portant questions for any
economy, but especially so for
a small, peripheral and open
economy such as Ireland’s.

In today’s interconnected and
globalised world, highly devel-
oped logistics systems facili-
tate global supply chain activ-
ity. And many such supply
chains are geographically dis-
persed, complex and involve
flows of large volumes of
freight. Consolidation in many
industries (witness for example
the widespread merger and
acquisition activity within the
automobile and pharmaceuti-
cal industries) leads to an even
greater focus by the merged
companies on integrated SCM.
A downside of integrated sup-
ply chains is, however, that the
collapse of a key player in a
supply chain can in turn jeop-
ardise many other companies
within the same supply chain —
in  commenting upon the
‘collapse  of manufacturing’
brought about by global reces-
sion in 2009, a leader article in
The Economist magazine noted
that whole supply chains (for
example the North American
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automobile  supply chain,
which comprises many tiers of
companies) could collapse if a
key player in the supply chain
collapses.

Many large companies, and
their supply chains, thus play a
very significant role in the
global economy and their
power should not be underes-
timated. In fact some of the
world’s  largest companies
have annual turnovers greater
than the annual gross domestic
product (GDP) of some smaller
European countries. How such
large companies design and
manage their supply chains is
thus highly relevant for the
countries and logistics systems
that intersect with those sup-
ply chains. The size of the lo-
gistics sector within a country
varies and in some countries it
can be a key sector of eco-
nomic activity. Furthermore,
for some countries, because of
relative geographical peripher-
ality in relation to supply
sources and/or markets for
products, the logistics sector
can be of strategic importance
in facilitating the participation
of those countries within
global trade systems. As a ser-
vice industry, and given the
significant amount of cross-
border logistics activity that
takes place, the provision of
logistics services is a form of
export services earnings for
some countries that have well-
developed logistics sectors
(the Netherlands being a good
example in this regard).

With regard to the contribu-
tion of logistics to the wider
economy, it is informative to
take a look at certain develop-
ments in the US in the late
1990s. Economists note that a
variety of factors determine
the wealth and rate of growth
of national economies. These
factors are many and varied,
and range from available en-
ergy sources to institutional
factors such as a good banking
system. In the late 1990s the
US economy experienced a
rapid rise in productivity.
Closer examination of the eco-
nomic data by researchers at
the McKinsey and Company
Global Institute revealed the
impact on national productivity
of developments in the retail
sector, and most notably the
impact of the giant retailer Wal
-Mart. According to Bein-
hocker, ‘Wal-Mart’s innova-
tions in large-store formats
and highly efficient logistical
systems in the late 1980s and
early 1990s enabled the com-
pany to be 40 percent more
productive than its competi-
tors’. Wal-Mart has been a
global leader in best practice
retail logistics, with many other
retailers imitating some of its
strategies. In the case of the
US economy, the increases in
Wal-Mart’s productivity led to
an ‘innovation race’ with sup-
pliers and other retailers also
seeking to enhance their pro-
ductivity, leading, in turn, to a
rise in whole sector productiv-
ity. Wal-Mart is, as already
noted above, one of the

world’s largest companies and
it is interesting to observe then
the considerable impact and
importance of how it organises
its logistical systems on a wider
economy.

Ireland’s position relative to
other countries

As a small, geographically pe-
ripheral, open economy in
north-western Europe it is im-
portant to understand how
Ireland’s logistics system per-
forms, how well integrated it is
into international logistics sys-
tems, and in turn how it facili-
tates the participation by com-
panies in Ireland in global sup-
ply chains. In recent years, a
number of disparate indices of
various aspects of relative lo-
gistics  performance  have
emerged, and Ireland’s relative
position within such indices is
now considered.

Perhaps the most relevant in-
dex is the Logistics Perform-
ance Index (LPI), developed by
the World Bank in conjunction
with Turku School of Econom-
ics in Finland. The index incor-
porates extensive survey data
via feedback from operators
on the ground worldwide and
is supplemented by objective
data on the performance of
key components of the logis-
tics chain in each country. The
LPI consists therefore of both
perception and  objective
measures, across six key di-
mensions, and helps build pro-
files of ‘logistics friendliness’

13
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Country LPI Customs Infrastructure International shipments Logistics competence Tracking & tracing Timeliness

1Germany

2Singapore

3Sweden

4 Netherlands

5Luxembourg

6 Switzerland

VAELEL]
8 United Kingdom

9Belgium

10 Norway

11lreland

12Finland

13Hong Kong, China

14 Canada

15United States

16 Denmark

17 France y 4

33 387

18 Australia .84 68 378

378 377 387 416

19 Austria X 3.49 368

378 kivi 383 408

335 3.62

3.64 3.65 4.04 3.95

Table 1 - The World Bank logistics performance index (LPI)
(lowest of the 155 countries is Somalia at 1.34)

for 155 different countries. Ta-
ble 1 illustrates the LPI scores
for the top twenty ranked
countries, and lIreland’s posi-
tion therein (where it is ranked
#11). The highest score on the
index is 4.11 (Germany) and
the lowest is 1.34 (Somalia,
ranked at #155).

A poorer, although probably
not unexpected, ranking
emerges for Ireland on another
more specific index, namely
the United Nations Conference
on Trade and Development’s
(UNCTAD) Liner Shipping Con-
nectivity Index (LSCI), which
aims to capture a country’s
level of integration into exist-
ing liner shipping networks by
measuring liner shipping con-
nectivity. Ireland’s ranking in
2008 on the LSClI was #98
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(down from #82 in 2004); in
comparison in 2008 the UK
was ranked #7. The implication
of such a ranking for Ireland is
that as a country it is quite de-
pendent in the first instance
upon linkages with other Euro-
pean countries (most notably
the UK, and France, Belgium
and the Netherlands) for con-
nections into the main deep-
sea container networks.

There are two other indices
worth noting. The World Eco-
nomic Forum’s (WEF) Enabling
Trade Index 2008 is concerned
with the factors, policies and
services facilitating the free
flow of goods over borders.
The index comprises four sub-
indices and of most interest
here is the sub-index ranking
of ‘transport and communica-

tions infrastructure’ where Ire-
land is ranked #24, considera-
bly behind a number of other
EU countries (the UK, for ex-
ample, is ranked #8 on this sub
-index). The World Bank also
produce an annual ‘Doing Busi-
ness’ survey which measures
the relative ease of doing busi-
ness in 181 countries using a
basket of ten indicators. Of
most relevance here is the in-
dicator ‘trading across borders’
where Ireland ranks #18 (in
contrast the UK scores less
well on this indicator (rank
#28).

Risks and Opportunities

From the brief review above it
is apparent that Ireland does
not enjoy an overly strong po-
sition relative to many of its
European neighbours in terms
of the relative competitiveness
of its logistics system. And its
logistics sector is not a strong
source of export service earn-
ings, as is the case with the lo-
gistics sector in a number of
other European countries such
as the Netherlands and the UK.
There is a very significant de-
pendence on the UK land-
bridge, especially for RoRo
traffic. As maritime container
vessels get larger (‘gigantism’)
and hub and spoke networks
become more prevalent, Ire-
land’s relative peripherality is
accentuated. Furthermore, as
the economy contracts, there
is a concomitant decrease in
available logistics services and
equipment which can in turn
have an impact on exporters
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and importers. Other chal-
lenges include the long term
trend of rising fuel costs, sus-
tainability issues, security con-
cerns (both in terms of terror-
ism and the risk posed from
protests / blockades at key
transport nodes, both at home
and abroad) and the potential
impact of external shocks
(weather and other extreme
events, biothreats, etc). How
all of these factors can impact
Ireland’s logistics competence
and capability, and more gen-
erally its future prosperity, re-
mains to be seen. We have
also seen in this article how in
many instances whole coun-
tries can be at the whim of
large multinational companies
and their decisions as to how
they structure (where, what,
etc.) their supply chains. Given
all of these vagaries, Ireland
needs to ensure it continues to
develop a strong, competitive
logistics system. An enhanced
ability to ‘sense and respond’
quickly to potential risks, the
whole area of business conti-
nuity planning, and the in-
creasingly urgent need for sup-
ply chains and logistics systems
to use less resources, are all
areas that need to be given
priority by Government and

other key stakeholders. While
Ireland is unlikely in the short
to medium term to build a
physical logistics sector with
strong export earnings poten-
tial, conversely the whole area
of developing, managing and
coordinating supply chains
might present as an opportu-
nity in the form of a sector to
be further developed in its
own right in Ireland. As a coun-
try it certainly has two of the
key ingredients necessary for
this: well developed technol-
ogy capability and connec-
tivity, and a strong knowledge
base. In the (very justified)
criticism of transport in terms
of its energy consumption and
environmental impacts, we can
forget the central role that
transport and logistics plays in
all of our lives. The Interna-
tional Chamber of Shipping
notes that without shipping
‘half of the world would starve
and the other halve would
freeze’. Ireland needs its logis-
tics systems, even just to sur-
vive.

e The Economist (2009), ‘The
Collapse of Manufacturing’,
The Economist, 21 February
2009, p. 11.

e Beinhocker, E. (2006), The
Origin of Wealth (p.262),
London: Random House
Business Books.

John Mangan is Professor of
Marine Transport and Logistics
at Newcastle University in the
UK and Visiting Professor at
the University of Hull Logistics
Institute where he was Found-
ing Director of the Institute.
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Innovation and Utilisation: A breakthrough opportunity for Ireland’s road
transport infrastructure Part 1
By Joe Reynolds

from this data that Govern-
ment revenues from trans-

In addressing our conference

theme “Dynamic Supply-Chain Table 1. Transport Taxes and Levies 2008

Management and Logistics port would have fallen pro- Euro’000
Leading the Recovery”, | am portionately, but this is not 200{3

very conscious of my position as  the case because of rate | EXciseDuty 2,520,658
the representative of the road- increases in excise duty (on | VAT 982,012
freight ind.ustry on ‘today’s diesel) and National Oil Re- [ Corporation Tax 11,031
panel. In this prgserft'?\tlon, and serve Agency. levy (on all PAYE & PRSI 23.878
the paper on which it is based, |  products) during 2009, and

have therefore attempted to the additional imposition of NORA Levy 75,994
bring an Irish roadfreight opera- a new Carbon tax on the | Total 3,613,573

tors’ perspective to bear on the
guestion: “What contribution
can the transport sector in Ire-
land make to the process of
economic recovery?”

Before considering how such a
contribution might emerge, we
need to clearly establish the
role and significance of the
transport sector within the
wider Irish economy.

Firstly, as a contributor to the
national finances, the signifi-
cance of the transport sector
cannot be overstated. The Irish

Petroleum Industry estimated
Government revenues from
transport in 2008 at Euro

3.6bln., as shown in Table 1.

Of course, the full impact of re-
cession had not yet impacted on
the consumption of transport
fuels in 2008, and the 2009 data
reveals a predictable decline, as
Table 2 illustrates.

infer

One might reasonably
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consumption of all
types. These increases and

new charges were offset to a
limited degree by the 0.5% re-
duction in the VAT rate on 1st
January 2010.

The net result of these additional
and increased charges is that
Government revenues from
transport diesel are actually set
to increase in the Fiscal year
2010, notwithstanding the con-
traction in sector activity and the
sharp decline in consumption.
With the decline in revenues
from non-transport taxes, and
allowing for the VAT element of

fuel source: IPIA

fuel, the Government take from
the transport sector is likely to
exceed 10% of national income
in 2010.

Secondly, and of even greater
significance, is the pivotal role
of road transport in the move-
ment of freight in Ireland. As
will be evident from Table 4,
Ireland, unlike the majority our
European trade partners, joins
Malta and Cyprus in being to-
tally dependent on a single
transportation mode for virtu-

Table 2. Inland Oil Consumption 2008/2009

Oil Consumption 2008 2009 +(-) %
‘000 Litres

Gasoline 2,336,758 | 2,127,651 8.5)
Kerosene 1,244,923 | 1,280,152

Gasoil 1,460,747 | 1,246,095

Diesel 2,961,761 | 2,691,749 9.1
Fuel Oil 114,275 108,209

Total 8,118,424 | 7,453,856

Source: NORA
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ally all internal movement of
goods across the entire island.

These tables illustrate not just
the extensive reliance of the

Table 3. Rates of Transport Taxes and Levies on Fuel in Euro Per Litre

Item From To Date

Duty (Diesel) 0.3681 0.4093 | 07/04/2009
NORA Levy (All products) | 0.0100 0.0200 | 01/10/2009
Carbon Tax (Gasoline) 0.0420 | 09/12/2009
Carbon Tax (Diesel) 0.0490 | 09/12/2009
VAT % 21.5 21.0 01/01/2010

Source: NORA , Revenue Commissioners

Table 4. Modal Split of EU Freight Transport (% tonne-km) 2008

Roads | Rail | Waterways | Pipe-
line
EU 27 72.5 17.1 5.6 4.8
Ireland 99.4 0.6 0.0 0.0

Source: Eurostat

This single-mode dependency
on the road transport sector has
profound implications for the
Irish economy, in terms of the
internal cost of goods, national
competitiveness, and the future
direction of transport policy.
However regrettable the ab-
sence of a rail alternative, and
for whatever historical reasons,
transport policy in relation to
the internal movement of goods
in Ireland must in the short and é
medium term be concerned
with, and directed towards,
road freight. It also follows that
much of the EU and interna-
tional research in this area,
which is predicated around mo-
dal shift from road to rail, is ir-
relevant to present and foresee-
able Irish circumstances.

6 -

State on transport for National
revenue and the absolute reli-
ance on road transport to carry

Transport

Source: Energy in Ireland-2008 SEI

M Electricity

the totality of internal fright
movements, but also the inex-
tricable link between the trans-
port and energy sectors.

As with transport, the Irish en-
ergy sector is also characterised
by another dependency, in this
case the dependency on im-
ported fuel to meet national
energy needs. In 2008, im-
ported oil and gas accounted for
81% of Irelands Total Primary
Energy Requirement. As a com-
ponent of this requirement, the
increasing significance of trans-
port since 1990 relative to heat-
ing and electricity generation is
shown in Figure 1.

The transport sectoral share of
Total Final Consumption (TFC)
at 42% is even more significant
as shown in Table 5.

Figure 1 Primary Energy by Mode of Application 1990-2008

1990 1995 2000 2005 2008

B Thermal
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Table 5. Share of Primary Demand and Final consumption by Sector 2008 (%)

TPER TFC
Industry 20.5 18.6
Transport 34.7 41.9
Residential 25.2 23.8
Commercial/Public 17.3 13.5
Agriculture o Do)

Source: Energy in Ireland-2008 SEI

If we now examine the energy
requirements by fuel type, the
dependency of the transport sec-
tor on imported fossil fuel is
highlighted in table 6. Biofuels
and the Dublin electrified rail sys-
tems comprise the renewable

Table 6. Share of TPER, TFC and Transport by Fuel 2008 (% rounded)

TPER=Total primary Energy Requirement

and relative growth of in transport
activity over this period as demon-

strated in Figure 2.

Any increase in national transport
efficiency will therefore reduce
both the dependence on imported

TPER TFC Transport
Fossil fuels 96.2 81.0 98.90
Coal 8.8 2.8
Peat 5.2 2.1
Oil 54.8 63.7 98.90
Gas 27.5 124
Renewables 3.6 1.9 0.99
Electricity 0.4 17.1 0.11

Source: Energy in Ireland-2008

and electricity
within transport.

components

A further consequence of fossil
fuel dependency is that energy
use in transport now accounts
for over one-third of energy-
related co2 emissions, and is by
far the largest co2-emitting sec-
tor, illustrated in Table 7. The
growth in transport-related
emissions since 1990 follows
the dramatic rise in the absolute
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Table 7. Share of Primary Energy-related CO2

Emissions by Sector 2008 (%)

fossil fuel and the rate of emis-
sions per tonne carried.

The key characteristics of the
transport sector in Ireland that
emerge clearly from this data
can be summarized as follows;

e Government revenues from
transport are the principal
sectoral contributor to Irish
exchequer income

e 99% of all Irish internal
freight movement is con-
ducted by road

e 99% of lIrish transport en-
ergy is imported fossil fuel

e Transport is the largest con-
tributor to energy-related
CO2 emissions

It follows that transport policy-
particularly in relation to the
transport of goods by road-has
the potential to profoundly
impact on government reve-
nues, the cost of Irish goods,
international competitiveness,
and —to a lesser extent- energy
supply security and the level of
national CO2 Emissions

Having established the position
of transport in the wider con-
text of the economy, |
would now like to con-
sider the profile of the

Source: Energy in Ireland-2008

Industry 20.0 transportation sector itself
Transport 34.8 in terms of passengers
R 25.7 and freight, and examine
the respective weightings
Commercial/public 17.2 P & g
of these two elements in
e the national vehicle
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fleet
e fuel consumption
® emissions
e transport policy.

It can be seen that goods vehi-
cles comprise a very small pro-
portion (14.1%) of the total na-
tional vehicle fleet in 2008
(falling to 13.9% in 2009). A fur-
ther breakdown of good vehi-
cles by unladen weight is shown
in Figure 4.

The predominance of light deliv-
ery vehicles within the goods
vehicles category is evident
from Figure 4. If these are ex-
cluded, the profile of vehicles in
the>2 tonnes category emerges,
as shown in Figure 5.

Taken together, these figures
demonstrate the growing, but
still relatively insignificant, num-
ber of >12 tonne HGV’s on Irish
roads throughout the period
1990-2008. This vehicle seg-
ment contracted in both abso-
lute and relative terms in 2009,
as Table 8 indicates.

It can be seen that Heavy Goods
Vehicles over 12 tonnes unladen
weight comprise just 9,000 vehi-
cles out of a national vehicle
fleet of almost 2.5 million.

Comparing private car and
freight in terms of energy con-
sumption and CO2 emissions, at
the total sectoral level the re-
spective contributions are pre-
sented in the following Figures 6
and 7.

Figure 2. Energy-Related C02 Emissions by Mode of Application 1990-2008

1990 =5 2000 2005 2008
M Transport M Electricity B Therrmal

Source: Energy in Ireland-2008

Figure 3. Composition of the Road vehicle Fleet 1990-2008

Number of Vehicles (millions)

o5 o

o0 <
1990 1921 1992 1992 1924 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

0 Private Cars B Goods Vehicles m Motorcycle B Small Pubklic Service Vehicle B Large Public Service Vehicle B Others

Source: Energy in Transport -2009

Figure 4. Composition of Goods vehicles by Unladen weight 1990-2008

400
350 4
300 +

250 4

Number of Vehicles ('000)

1920 1291 1922 1593 1554 1995 1996 1997 1598 1509 2000 2001 2002 2003 2004 2005 20046 2007 2008
m=2,032kg 2,033 to 4,064 kg W 4,064 to 8,128 kg m>8129kg

Source: Energy in Transport -2009
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Figure 5. Composition of Heavy Goods Vehicles by Unladen

weight 1990-2008

100

Number of Vehicles (000)
«c 5 B8 & & & 8 & & B8

1990 1991 1992 1993 1984 1995 1996 1997 1992 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

M 2rro S5t

Ws5tto7r

Source: Energy in Transport -2009
Table 8. Composition of the Road Vehicle Fleet 2008/2009

H7tro 10t

Hi0tto 12t

LR

2008 2009
Private Cars 1,924,281 1,902,429
Goods Vehicles 351,307 343,940
Others 221,980 221,291
Total 2,497,568 2,467,660
>12 tonne 11,123 9,079
% 0Of Total 0.45 0.36

Source: Department of Transport

tics 2008 & 2009

Figure 6. Transport Final Energy by Mode 1990-2007

1990 1901 1992 1902 1084 1005 1006 1907 1008 1908 2000 2001 2002 2002 2004 2005 2006 2007

mRoad Freight = Fual Tourism

- A

w Road Private Car

m Public Service Vehicles = Rail

Figure 7. Transport CO2 Emissions by Mode 1990-2008

6,000 4

ktoe
g

Bulletin of Vehicle and Driver Statis-

= Unspecified

Reflecting the significance of the pri-
vate car in Irish energy consumption
and emissions generation, national
policy in relation to road use has un-
derstandably been directed towards
private car use, via a multiplicity of
investment and incentive initiatives,
for example:

e VRT and Road Tax regimes
changed from engine capacity to
CO2 emissions

® |nvestment in public passenger
bus and rail transportation infra-
structure and capacity to encour-
age modal shift

e Demonstration budgets and in-
centives for hybrid and electric
vehicles

e Smarter Travel programmes, cy-
cle paths

e Spatial planning to reduce work
related commmuting etc

Joe Reynolds is Chairman of Rey-
nolds Tankers Group. Award win-
ning Reynolds Logistics provides a
specialised transport and distribution
service for the oil industry in Ireland.

Part 2 of this article will appear in
the next issue of Supply Chain Per-

1990 1991 1992 19493 1994 1995 1996 1997 1948 1999 2000 2001 2002 2003 2004 2005 2006 2007 Spectives

W Road Freight W Fuel Tourism

. Air

= Road Private Car

M Fublic Service Vehicles = Rail

W Unspecified
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Delivering Effective Retail Supply Chain Networks
By Gerrit-Jan Steenbergen, Zetes

Introduction

Visibility and traceability are no
longer buzzwords and it’s inter-
esting to consider the reasons
why this change has occurred.
From the 1980s until 2008, rises
in the transportation of goods
mirrored  overall economic
growth, with 75% of movement
occurring in Europe. The reces-
sion brought a decline of 10-
12% in early 2009, but this has
stabilised and by 2011, experts
anticipate transportation levels
will return to 2008 levels.

Together with transportation
volumes, improved availability
of online networks is also con-
tributing to traceability and visi-
bility expectations. In the first
half of 2010, more than 315 mil-
lion smart phones were sold, up
50% on 20009 levels.

Another trend is the changing
expectation for traceability
among consumers who want
information on the origin of
their products, constituent raw
materials and product compo-
nents. And they expect better
overall product quality as well.
Simply having products avail-
able to buy is no longer enough
as discerning consumers look
‘behind the brand’ to make
their purchasing decisions.

Environmental concerns have
also influenced companies to
optimise their use of resources
in response to social expecta-
tions. Green initiatives seeking

to improve utilisation of ware-
house, freezer and truck space
are widespread, spurred by
both a desire to do good and
cut operational costs.

For suppliers, there is a demand
for traceability to drive logistics
efficiency, quality and visibility.
The availability of ‘always on-
line’ information creates an
early warning system to reduce
out-of-stocks, shrinkage or de-
livery problems and more tar-
geted recalls.

Overall, the emphasis on im-
proving the customer experi-
ence using technology whilst
seeking to cut operational costs
is a trend occurring across
Europe. Many retailers have
already invested in self-service
scanning, self-checkout, smart
shelf labeling or queue busting
systems.

From Supply Chain to Demand
Pull Network

Increasing customer influence
has transformed the traditional
supply chain (source-make-
deliver-buy) model from a push
channel to a pull channel with
the customer firmly in control.
In the retail sector, companies
like Nike are responding by al-
lowing customers to customise
shoes.

This re-emphasises the right
product, right place, right time,
right price mix. Balance re-
quires a dynamic interaction

between information and physi-
cal flows to ensure customer
demands are met with just the
right amount of stock. Deci-
sions over which technology to
use e.g. RFID, traditional bar-
codes or imaging, are mostly
driven by a cost/benefit analysis
and ease of integration to exist-
ing systems.

The examples below highlight
why visibility is important for a
networked supply chain.

Flexibility

No longer can goods only be
returned to the store of pur-
chase. Now customers can
choose to buy online and collect
from a local store, or buy from
one store, return to another or
a repair centre or the web.

Forecasting

This can be an expensive activity
and will not necessarily yield the
corresponding value invested,
especially for smaller retailers
with correspondingly smaller
amounts of capital tied up in
stock. Regardless of a retailer’s
size, data accuracy remains the
biggest issue. Whilst technology
is driving better choice of the
correct algorithms to produce a
more reliable forecast, perform-
ance can only be as good as the
underlying data. As an alterna-
tive to planning from forecasts,
‘visible’ networks can be built
based on the ability to supply
according to previous activity
thus creating a 100% demand-
driven supply network.
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For example, vendor managed
inventory (VMI) systems are
straightforward to introduce
whereby the vendor is com-
pletely responsible for the prod-
uct, has direct access to the re-
tailer’s systems to monitor sales
or stock levels and then creates
replenishment orders based on
demand, stock levels and existing
inbound purchase orders. Be-
cause the vendor is provided
with direct access to real time
data generated via picking or re-
plenishment requests, which are
in turn triggered by store sales,
this can be a more accurate
method.  Working in this way
can reduce inventory levels and
eliminate out of stocks, signifi-
cantly reducing costs for the re-
tailer. In addition, it offers addi-
tional benefits to both stake-
holders because the retailer does
not need to allocate resources to
manage merchandise as it is han-
dled by the vendor, who in turn,
benefits from having direct ac-
cess to valuable information
which allows them to smooth
their own supply chain, thus fur-
ther reducing costs.

Manufacturer driven vs.
tomer driven promotions

Many manufacturers are increas-
ingly operating retailer and cus-
tomer led promotions in which
the promotion is tailored accord-
ing to the preferences or shop-
ping habits of the local clientele.
And in return for co-operating
and supplying the manufacturer
with sales data, the retailer bene-
fits with discounted stock prices.
Alternatively, manufacturer and
retailer work in partnership

cus-
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based on anticipated demand.
So for example, after Kate Mid-
dleton wore a navy dress as her
engagement to Prince William
was announced, clothing suppli-
ers to Tesco were fast to react
with a near identical garment
available in their stores within
days. Achieving this needs the
supply chain to be very tightly
integrated between manufac-
turer and retailer but when the
collaboration works well there is
a much greater likelihood of de-
livering value for all stakeholders.

Focusing on adding value to cus-
tomers vs. straight cost-
reduction

Cutting costs used to be the mo-
tivation behind investment in the
supply chain whereas in the fu-
ture, the emphasis needs to be
on delivering added value to spe-
cific customer groups. For in-
stance, retailers are starting to
understand that customers buy-
ing premium products will value
traceability information verifying
the origin and quality of their
goods above other customers
just looking for the lowest cost
products.

Building ‘always on-line’ visible
supply networks

Traditional barcodes are still
used for identification of prod-
ucts but slowly, interest in serial-
ised packaging is creating appli-
cations for the 2D barcode. To
reduce time to market, many re-
tailers in Europe have imple-
mented voice picking and are ex-
panding their use of voice-
directed working in the ware-
house. And smaller, more spe-

cialized retailers are following
suit, but seeking ‘out of the-
box’ voice solutions that are
quick to implement and show
an investment payback.

Unlike voice, RFID is still not a
mass-market technology and
among luxury retailers, is
mainly used for tracking return-
able assets or to prevent coun-
terfeiting. Internet shopping
has brought increased demand
for proof of delivery systems,
and now, a newer market for
‘payment on delivery’ alterna-
tives. Some retailers have also
created innovative applications
for RFID in the store - Prada for
instance has created an RFID
based personal shopping ex-
perience in which customers in
the fitting rooms can see the
garments they have selected
being modeled on the catwalk.
The RFID tags on each garment
simply trigger the automatic
selection of different pre-
loaded videos — an ingenious
yet simple idea which is proving
very effective.

Conclusion

In the end, picking a technology
is the easy part. More chal-
lenging is enabling the retailers,
suppliers and other network
members to use technology to
operate effective supply chain
networks.

Gerrit-Jan (GJ) Steenbergen is
Vice President for Innovation
and Competence Centres at
Zetes Group. Contact GJ directly
at Gj.steenbergen@zetes.com
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Supply Chain Management Post-Graduate Programmes
National Institute for Transport and Logistics (NITL),

Dublin Institute of Technology

Supply Chain Management (SCM) is one of the greatest opportunities for
economic growth and is concerned with the strategic management of
the total supply chain from the sourcing of raw materials through to the
final consumer. It is particularly important in an Irish context because of
the open nature of our economy, the challenges posed by relative geo-
graphical peripherality and the potential benefits in terms of cost and
customer service.

The National Institute for Transport and Logistics (NITL) at DIT offers its
prestigious Masters programmes in SCM in two modes:

. MSc in Supply Chain Management (DT351) — Full-time (1 year)
. Executive MSc in Supply Chain Management (DT352)
— Part-time (up to 3 years)

Both Programmes commence October 2011

For further information please contact:
Antonio de Linares

Course Co-ordinator

NITL

T:+ 35314024023
E: Antonio.deLinares@dit.ie
W: www.nitl.ie
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DIT — It’s a step closer to the real world

www.dit.ie
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