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Abstract

The Lean Six Sigma (LSS) is one philosophy impdrtanhelping you map out the activities
of the service chain on the organizational poinviefv of automakers companies with best
practices of modal shift. The proposal involves fioanaging value responsibility in each

service for reducing inventory in transit.
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1 Introduction

The needing for new paradigms of control in manag@nand logistics services is a
reality in many companies. However, the vision L&arthe early years of the 1950s was
found in a specific way, through production frone ttutomobile industry.

Nowadays, new paradigms have emerged for managirmglugtion through
innovations that add value to the manufacturingcgss and allow for more productive
conditions for a leaner manufacturing chain.

Sinclair, Phelps, and Sadler (2005) show thathenibhdustry, Lean production is due
to the rebuilding of the new Japanese manufacturiodel, which comes from the postwar
period and whose way of producing has provided dppdies to envision an environment
with numerous changes.

Sinclair, Phelps, and Sadler (2005) argue thatptireciples of Toyota sustained for

many years the ideal model of a production systeinich has been "reinvented" and "caught"



with a view of Lean manufacturing (Lean) currerdlyplied to the industrial organization of
Western markets.

The concept Lean after had been developed in ategments nowadays is been
developed in logistic services. In the internalgess of an extremely innovative system,
basically, the goals are made necessary for tle@mgbvariable according to the level of the
operational complexity as to the several local ab@ristics in theModal Shift operation
(Modal Displacement) by means of the Brazilian $ggort infra-structure.

Accordingly, it can be said that the issue of laogs is all about with these
requirements of a new order through forms of cdnémod management of international
operations (Gongalves, 2011).

In many companies Lean Six Sigma is reflected Impwations from organizational
changes in businesses that add value to proceskies, necessarily depend upon the hiring
of services to eliminate waste and maximize shadehwalue.

The main objective is to find companies that previtle best customer satisfaction
and the best level of service more quickly andIgafdn the case study it is essential to
review Kaizen improvements to reduce the costegitics services in the use of multimodal
transport.

Industries have used the services of railway comegato share space and frequency
of trains to the state of Sdo Paulo, Brazil. Fattcustoms process and system of transport
by modal shift that for Brazilian companies areassary to establish the company's vision by
creating innovations and the main steps to be gbdewith the mapping of spatial priorities
in management control this system of transport. 0$8 is the method used to identify waste

costs internalized in this kind of services, maitdyeduce total logistics costs.



The environmental of research where researchers hsed technical of observation
participating to collect and verify information, gilbs and documents acquired of logistic
operator by study case was the port of Santos.

Considering the processes manufacturing and bissmasagement environments also
seek continuous improvement of processes to redueatory throughout the supply chain.

In this paper is demonstrated how LSS can decreasetime by logistic process by
Port of Santos. The proposal LSS is a form dit@echanager with responsibility each service
in multimodal logistic for reaching the better lew&inventory in transit, comparing the costs
of storage.

The LSS management identified that when used tisoou process called DFA
PATIO MULTIMODAL the productivity necessary is kaap for the railway logistics.

The research concluded that the Lean Six Sigma )L&® be an important
philosophy which helps on map the activities ofveer chains on the organizational,
specially, for logistics by automakers with praetian cargo distributions with Modal Shift in
transportation.

2 Methodology

The ratings are opinions on the importance and evalfi a particular type of
performance, act, or result. The structure of & égaluation can be an option on the main
recommendations that allow both an external view an analysis of internal processes.
However, the case study seems more accurate incoorplex scenarios. The level of service

may differ substantially even in operational testroblems and decisions.

' T.N. (Translator's Note): DTA stands for Declaracdo de Transito AduaneirastGms Transit Declaration
[CTD]); DTA - CARGA PATIO means CTD - YARD CARGOhat is, cargo destined to immediate handling
through of custom area.



A case study is expected to capture the complesftya single case, and the
methodology which enables this has developed withénsocial sciences. Such methodology
is applied not only in the social sciences, suclps&hology, sociology, anthropology, and
economics, but also in practice-oriented fieldshsas environmental studies, social work,
education, and business studies.

The first stage in the case study methodology reeended by Yin (1994) is the
development of the case study protocol. This stegeomposed of two subheadings:
Determine the Required SkidsmdDevelop and Review the Protocdhe case study is ideal
because it can be adapted to reality even in tke dendition evaluation, where the
understanding differs by proper construction undarious circumstances. The reason to
represent any phenomenon for a case study is the aa a play carefully tested in a well-
formulated theory (Yin, 2008).

Yin (1994) suggested that the researcher must g@sseacquire the following skills:
the ability to ask good questions and to interfiretresponses, be a good listener, be adaptive
and flexible so as to react to various situatitras/e a firm grasp of issues being studied, and
be unbiased by preconceived notions. The investigatist be able to function as a "senior"
investigator (Feagin, Orum; Sjoberg, 1991).

As a case study, the explanatory model revealdaisrarticle outlines the results from
a literature review of concepts from an exploratsuyvey of Lean Six Sigma, where for the
model "statement and proof" we say "how" and "whgd think about a phenomenon (Yin,
2008). The case study attempts to predict and Exglhenomena that, taken together,
comprise the ever-changing administrative enviramn(idair, 2005).

The preparation of this research was done to d¢alleta that we used in the literature

research, document review, interviews, and dirbseorations in the research environment,



which was the Port of Santos. In the final stagmsaerations of the draft case study are
geared to contribute to the effective understandihghe issues presented in the logistics
sector.

Therefore, the outline of a third party is requitedobtain a pragmatic view of the
concept of Lean Six Sigma. People merely reprabenstakeholders in the chain, which must
seek the participation of a process of value avedtr continuous improvements.

3 Theoretical Reference

According to Queiroz (2007), Lean Manufacturing gorated from the Toyota
Production System (JIT) after the Second World War.

George (2004) states, Lean Manufacturing was fugplied only in production
because it was seen as more appropriate thanhke ditnensions of business organizations,
thus resulting in an enterprise view of Lean thmgki

From the viewpoint of Sinclair, Phelps, and Sadk004), Lean Six Sigma (LSS)
emerges as a model of excellence to the forefrbpraduction. In practice, innovations in

business management with the LSS occur because:

= Six Sigma is headed for a strong relationship wite reduction of process
variability, acting on the variation of productioby avoiding rework that is
usually represented with cost and quality, whicle arucial to delivering
business value without adding value to logisticsise,

= Lean concomitantly focuses on eliminating wasteshorten cycle times of
services and aims to accelerate the flow of thd kae logistics situation with
the definition of system analysis.

Continuing, Phelps and Sadler (2005) highlight tmslerstanding of Lean Six Sigma
(LSS), with some characteristics inherent to thikilgsophy, reporting that in a

complementary way:

= The client sets the value. A Lean company thirke @mibout creating value for its
customers than about accelerating machines to dblksdror and overheads,



= Focus remains on process to understand the aesyifiow paths and connections
that need to produce a specific product, the pre¢esalign with customer needs,

= Continuous improvement is necessary to achieve gloais. The improvement
activities must progress beyond the projects dadyk,

= Lean production requires the engagement of alppeat all levels of business,

= In this respect, it is stated that only people paovide continuous improvement,

= The pursuit of resources in pursuit of perfectisimfinite in finding opportunities
for the systematic elimination of waste

The preparation of KAIZEN DMAIC for intermodal tr ansport logistics

For logistic operator the Kaizen is a method focederating the pace of process
improvement in any setting. To measure the vanatiof these results, organizational models
are often broadcast on the companies obtained adthinistrative tools for management
control.

In general, the Kaizen is applied as an improveneent where people work
intensively and it is exclusively focused on impeoments over a period of time within or
outside the organization. Some experts explainghgiloyees assemble per continuous days
to complete organizational study. During this keent, employees following the DMAIC
method, referring to a matter of high priority forstance: “..operator must make the
materials reach the logistics platform faster andhe better transit time{GEORGE, 2004)

For organizational practices of Kaizen, everyone lga involved in the value chain.
However, must be willing to negotiate a set of piples in the context of the Lean initiative.

As George (2005) comments the characteristicskKdiaen approach is a corporative
term used for any intensive project where employespulled off their regular function to
creating solutions for company vision unless toi@weastes in uncertain process.

Henceforth, to identify what are the main measureghe logistic services. It's
necessary to understand the current state of theegs and collect reliable data on process
speed, quality, and costs that it will use to eeptise underlying causes of problems

(GEORGE et al.p.8, 2005).



Price (2005) reveals that for developing or condtlearly a KAIZEN DMAIC is

necessary follow some premises:

Define the Kaizen objective;

Select a Kaizen leader; Select and notify partitiga

Preparing training and materials;

Assemble background information;

Complete logistic planning;

Arrange for coverage during participants’ absence

Arrange for management/sponsor participation;

Contact departments/ functions whose support yduinegd during the week.
Preparing the Kaizen Protocol

CoNoR~WNE

TypicalPlan for Kaizen

Prep BB and sponsor DEFINE project, select Kaizen leader (usually group leader), ID
participants. BB andleader assemble backgound m atenal prep training, secure logstcs.

Mon (Often startmidday) BB and Kaizenleader brief team on Define decisions. Deliver training
if needed. Resolve questions about charter. Begn MEASURE by creatingvalidating value
stream m ap (including process observation).

Tues MEASURE continuesuntil all data collected, moveinto ANALYZE assoon aspossible to
identif'y and venfy root causes.

Wed By Wed, afternoon should bein IMPROVE, working on solutions (developing criteria,
evaluatingalternatives, conductingpilot).

Thurs Finish IMPROVE and moveinto CONTROL (develop new docum entation,
develop plansfor full-scale im plem entation).

Fri Usually by midday, team is prepared to present results to m anagem ent. Get approvalfor
plans, resolve questions.

Follow BB, Kaizen leader, and process owners (asappropriate) help guide full- up

scale im plem entation and m onitoring of solutions. Adjustmentsmade as
necessary.

Source: Typical Plan or Action Protocol for KayZ8EORGE et al. 2005).

The measures depends fully of developing curreaiesaf value stream map because

when identifying variables at process after stgrtthe service operations it will be useful

check

in alternatives one basic process map taredien variables com waste options.



The OTIF - "On time in full” is widely used as imditor to measure the performance
of logistics customer service. According to Olieeiand Araujo (2008), the OTIF is an
indicator of a strategic initiative; it should benad at corporate strategic planning.

As provided by Oliveira and Araujo (2008), the nmethto construct OTIF is

established by the DMAIC, whose initials standtfa following explanations:

D - Define the problem and the impact of the orgaimnin

M - Measure the performance of the organization

A - Analyze and identify the causes of the probleith werformance
| - Improve the process to attack the causes oflgmub

C - Control the process to sustain the improvement

In the analysis of Lean Six Sigma services, on®nrigaddresses interests and needs
and identifies how to establish the concept innowatvith OTIF to the business. OTIF guides
the care of intermodal transportation services.e dpplication OTIF is flexible as aim and
can be used to analyze the suppliers, customergtemal processes, so modulated. In
philosophy, Lean Six Sigma, and in a complementeay the OTIF, plan the structure of
DMAIC and are used to approximate the processesah Six Sigma for improvement and
problem solving. Normally, the team works thredive days full time and the resources are
dedicated for all participants who spent their tilmeking for alternatives of logistic saving
during the Kaizen Event.

The quality of KAIZEN is related to the ability tainimize the transit times for modal
between expectations and perceptions of customeds suppliers in the operational
management of the total lead time of the custonmxquture in question. Therefore, an
indicator of observations establishing criteriamaintain adequate service to the customer’'s
needing.

Lead time and speeding the process
To analyze the lead time (time) in transport s&wit logistic we can consider the

time it takes to deliver the container from deteraté port up to destiny of cargo or service
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the request after being shot. By means of the equahown as Little’s Law (apud George,
2004), we can define with the equation (1):
Amount of Work in Process

Lead time= (2)
Average Completed

George’s (2004) equation can reveal the lead tthred,is, time that any item of work
can be completed, by simply counting how much wisrkstill in one place until it is
concluded from the data that there is a work ircess (WIP), that is, how many things we
can conclude (work in progress) every day, week, (@verage completion rate). As George
(2004) states, when there is a WIP process, thdtebav work to be completed. In Lean
language, this means that the work will alwaysibdifie"; waiting time is the "timeline."

According to George (2004), it is inferred that gmgriod of time during which a
running process remains in the queue should bedsmesl a delay in the Lean philosophy, no
matter what the cause or underlying factor. Impartant to understand that some activities
add value to customers, and value-added effect@yg Ibe a change in the process that
customers are willing to pay.

The numbers represent the Six Signaa the distribution of effective output that
matches the range of acceptable values (customecifisptions). Below this normal
distribution, the highest concentration of valuestgayed is one that lies symmetrically

around the mean (GEORGE,2004) . See Figure 1 below:

2 According George, (2004) having "Six Sigma cappilneans having a process that produces only &ects
per million parts.

10



Lirmits +- 5ix Sigma Centered Monmal distrdbotion
L5L LIsSL

-60-50-40-30-20-1c0 X +1lo+ 2o+ 30+40+50+ 60

Figure 1iniits mean normal distribution centeréd.
Source: Gen(2004).

A defect is any value that falls outside of custorspecifications. The more the
distribution fits within specifications, the hightre sigma level.

To ensure that different processes can be compatred usual to standardize
reporting of an "index" of defects (defects petlion opportunities) rather than absolute

numbers (George, 2004), described in Table 1 below:

6 3.4 100.00%
5 233 99.98%
4 6.210 99.38%
3 66.807 93.32%
2 308.537 69.20%
1 | 690.000 31%

Tah - Defects per million by Sigrha
Soer George (2004).

In others words, it is possible to create valueealdtb the client and the production
process decreasing the quantity of failed in wagkpnocess by logistic service by transport, it
performance will can measured as demonstrated Vidiele 1. However, if customers refuse
to pay an additional option for a new logisticsteygs and remain in the existing system,

without testing the proposed method because the aosi it is possible, may not create

* Normal curve (George (2004, p. 34)) is the distdmeveen the centerline and the inflection poirttdre the
curve begins to flatten). It is called signad, (the standard deviation. Sixty-eight percenthef data fall between
one standard deviation above and below the ave@f, within 23 and 99% within 8. (Thus, the range
between - and +dBo represents 99% of the data.)
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value-added to the client and the production petest customer, or the innovation does not

reflect the efficiency of the new process.

Process efficiency of the cycle

For this it is extremely important to involve fardasuch as availability of vehicles at
the scheduled time for port terminals, minimiziredigery time to reduce the cycle time of the
request, and other aspects of productivity indisator modal scenarios complexity.

George (2004) states, the critical measure of wastany process of service is
discovering what percentage of the total cycle tisngpent on value-added activities and how
much is wasted.

The measurement used is the process cycle effici@€E), which relates to the
amount of time value-added to the total lead tirnéne process, according to equation (2):

Time Value Added

Process Cycle Efficigns (2)
Total Lead Time

To analyze the process cycle efficiency with |éemnt10% indicates that the process
has wasted many opportunities to non-value-addGAsrge (2004) states, it is extremely

important to consider the following assumptions:

1. Most cases are considered "non-Lean," that is, &asefficiency of process
cycle under 10%,

2. A primary goal of Lean is certainly a reductiondantrol of the WIP (WIP if it
cannot control time),

3. The entire process from the perspective discusset operate in and not push
the system to eliminate variation in lead time,

4. Usually the vision shows Lean in only 20% of thévdies causes 80% of the
backlog,

5. Consider the invisible work (intangible) or servicannot be improved; we
need visual management, based on data,

6. Create a value stream map of complexity on topefgenerator selected value
to capture the workflow and quantify waste and gela

7. Determine the largest time trap - Ishikawa Diagram,

8. Identify projects to eliminate time traps (usingahetools, Six Sigma, and/or
reduced complexity) - set the CPM - Critical Patbthbd

12



For LSS functional applicability in logistics it Kas the commitment of every
manager, and they are especially familiar with ¢bacepts to be defined in the training of
employees classified as leaders or champion BlaeksBThese leaders are extremely
important because they have the technical attrgbiltat accredit management in the analysis
of so-called time trap processes in more detathemvise they lack rigor in the final link
between strategy and logistics projects to be implged in light of the knowledge of the
practices of organizational Lean Six Sigma (Geo29€4).

As the production sector as service sector in tmgisand essential to accomplish
performance measure results quantitatively. The Sigma is a tool that allows the
monitoring of these results by means of controllthg goals desired time, for example,
transport services, regardless of the modal.

This integrated vision of Lean and Six Sigma emwvisiincreasing customer value in
the use of products or services to a certain imttdogistical supply chain.

On the other hand, in logistics networks it is destmated that Lean Six Sigma when
combined can successfully integrate a broader frnarie and can be used to support the
business value based on organizational processéshysthe operator’s logistics services. In
fact, when combined, LSS seek continuous improvén@nmmeet customer needs in the
internal and external environment for administratisystems that identify methods for
monitoring and process control in various formsmaEnagement tools that we can mention:
KANBAN, KAIZEN, and organizational philosophies dfist in Time.

Concepts of intermodal transport for understandirg of modal shift practices

According to Gongalves (2011), the complexity anderdependence of the

internationalization of operations require an addgunfrastructure for transport, for adequate

control of resources, given the continued attentmrnandmarks, regulatory barriers, and
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protectionist tariffs and non-tariffs that necesganvolve attention toward larger issues of
ethics and social and environmental responsibility.

In transport system some operations are used toceedosts. For instance, the
intermodality can be conceived as a transition fmme mode of transport to another and is

organized around concepts Rodrigue (2005), such as:
a. The basic nature and quantity of goods transported;
b. The modes of transport used;
c. The locations of origins and destinations;
d. The transport time and costs;
e. The value of goods and the frequency of boarding.

Multimodal transport network - A set of transpodfering a set of connections
between origins and destinations where intermadakport may not necessarily occurs in an

integrated manner (Rodrigue, 2005). This is shawfigure 2, below.

Multimodal Point-to-Point Network Intermodal Integrated Network
® ©l — .©
- OTransshi:menl
Rail
Road
@ @*‘-—-.__ ¢y Transshipment
G) / —®
® ®

Figure 2 - Network of intermodal and multimodalrtsaort.
Source: Rodrigue, Jean Paul, Hofstra Universit&0

The figure 2 illustrates two alternatives to theargfe distribution. The first is a
conventional multimodal network. Point-to-point soes (A, B, and C) are independently
linked to the targets (D, E and F). In this cag® modes (road and rail) are used. The second
alternative involves the development of an integgtahtermodal transport network. In other
words the traffic converges at two points, traf@sient in rail terminals where cargo is

consolidated (Rodrigue,2005).
14



Intermodal transport network - One way logistictegss connect between two or more
modes using different modes of transport chargirigea Modes are common features of a
transportation system that saves loads (or pedpd@sferred during movement between
origin and destination (Rodrigue, 2005).

Normally, this organizational model can obtain myés amount of cargo/transport, or
more frequently, especially between the port teatsinin such circumstances, the efficiency
of the network lies mainly in the transport capaaf transshipment terminals inside or
outside the organized port. The reason for thestigation of applicability of this concept in
organizational practices is because LSS aims td theedifficulties of eliminating the port
environment and the methods used by unnecessargmenis in the intermodal "workplace."”

When the barriers of time and the differences betwihe propose system and the
transportation model, the organization may promasginuous improvement in several ways

In general, focus on the time factor, on accourthefshort deadline for supply chain
attendance. In this circumstance some exportgigerof dry ports with has railway.

According to Gongalves (2011), to gain competitdyantage, an exporter will store
your goods in dry dock. Armed with a Certified Gaas Deposit (CCD) issued by proving
dry port, the exporter gets accepted and an exteusiomer can deduct its value in the
financial system internally or externally, usingeimational rates and strong currency, with a
great reduction in the amount of working capitadr Bther hand, the importer can bring the
goods from the outside and leave them deposited dry dock. Based on this strategy,
nationalization will be done in installments by ihgorters and the taxes are collected at the
time, and the proportion of plots taken from thg dock or LCIC will be considered in

logistics.
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Method of forming analysis to create a value streamomplexity

Womack et al. (1996) states that one of the majosequences of Lean thinking is to
reduce losses by eliminating activities that do adt value to the product/service end.
Reflected in this work is the conviction that tHanénation of waste focuses on achieving a
target cost based on the perception of customeevakor that, George (2005) has indicated
the Value Stream Map to capture all key flows tmstouct workflow for transportation
system and important process metrics.

Value stream map complexity (CVSM) is a tool thatnbines three elements (as cited
in George, 2004):

= Process flow.

= Data on how time is spent.

= Data that reflect how many different types of seegiproducts flow through the
value stream (the complexity).

A map of traditional value stream mapping (VSM) idepthe (s) file (s) base (s) in a
value stream, with activities classified in two tbree categories: value-added work (VA),
job-add value (NVA), and work non-value-add to thisiness (BNVA).

According to George (20043dded value to the customisrthe work that contributes to
what your customers wants your product or senacel for which they paid if they knew of

its existence). The distinction matters to thigsetare:
= Does the task add a function, a shape, or a dedlir@cteristic to the product or
service?
= Does the task allow a competitive advantage (préckiced delivery: faster or
fewer defects)?

=  Would the client be willing to pay for this actiyibr would the client prefer us
over the competition to know that we are perforntimg task?

Non-add value to the business (BNVA) are the aaiwifor which your client does
not want to pay (does not add value in his eyesessary for some reason (often for

accounting, legal, or regulatory)? In additionvedue-added activities to the client, business
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or regulatory agencies may require carrying outesémctions that do not add value from the

customer perspective (George, 2004):

= Is this task required by law or regulation?
= Does this task support the requirements of findrstéements?
=  Would the process be interrupted if the task istel?

Non-value-added (NVA) as George (2004) statesgetiework that adds no value in
the eyes of customers and which they are not wilim pay, and it is not necessary for

purposes of BNVA.

= The task includes some of the following activitiemwvork, shipping, multiple
signatures, counting, handling, inspection, sedomyntime, transport, handling,
delay, storage.

= Adopt an overview of supply chain once you have erthése improvements.
The shorter lead time and lower costs will createewevenue and consume
existing capacity. If not, the excess capacityasvalue-added and must be
eliminated.

There are several ways to visually separate vaideéwork and non-value-added in
the process map that will be the foundation of laezatream map of complexity. One method
is to use color coding; other methods include dingdthe page into columns (VA versus
BNVA versus NVA) and the placement of icons repntisg the steps in the appropriate
columns. In the analysis the data after the coattmu of the DMAIC framework, shows that
process improvement is the use of a dry port, erlibgistics Center Industrial Customs
(LCIC), as the interest of customers using interahtdnsport system.

4 Study case applications LSS management to find oMA by intermodal transport

First of all, the ITRI - Rodoferrovia is one compahat offering alternatives by road-
rail transportation service and provider this kiofdservice as Multimodal Transportation
Operator (Operadora de Transporte Multimodal [OTNMpd duly certified by the Agéncia
Nacional de Transporte Terrestre (ANTT) (NationajeAcy of Haul Transportation) to

perform such an activity that operates as 3PL TRady Logistic to automakers in a Santos
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Port in Brazil. The company ITRI is used exclusylr a railway line within an intermodal
terminal located in Suzano (LCIC Cragea).

In this case study, the researchers observedITk serves as a multimodal logistics
operating company and aims to operate conditioa dfy port or LCIC for the removal of
customs cargo in transit through a process calldd\ Dnultimodal yard. The company

separated this point of view to construct VA fdent - See Table 2 below.

Table 2 — Method of analysis for the use of a LEIMgistics Center Industrial Customs analysishef division
in columns (VA versus BNVA versus NVA)

Performance Multimodal
Targets Lead Time Transport Logistic Time
Process Cycle Cash Assets in Productivity
Priorities Efficiency | Process (WIP) Complexity Indicator

Waste Port
Port Costs | Regulations | Bureaucracy| Process OTIH
Time
Critical Path | Clearance Supply Chair Flows Projectq
Eco-
Collaborative | efficiency Several
Logistics Indicators Process Innovations

Source: KAIZEN held in the training room of ITRI (Q0).

Thus, it is clear that rates added to the senoeel can be minimized with the use of
rail and intermodal logistics, because the railroetlices costs to the carrier, such as: rates of
tolls, rates of scales, parking, and as well asdifferentiation of port costs by type, in the
preparation of cost by the customs process.

This allows the transport logistics intermodaliriréo run express trains daily with
pre-set, enabling customers the ability to usectirecept "Just in Time" proposed in Kaizen.
Based on data collected from ITRI participationrepresentatives who report activities of
LSS, Kaizen aims to identify practices that canegate added value or value-added processes

from customers, which leads to an efficient intedi@dransportation system.
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The proposal of the customer who prefers to remaaionymous is demonstrated in

this copy of the slide shown in Kaizen shown in Boas follow:

|BEFORE with |DTA COMMON |COMPLEXITY  |Lead Time |43 days i:: Inventory
< Level of inventory | ' |« Damage for handlings
<Time of customs procedures < Storage inside at port

< material inside of port (strike nisk) | L — . A3

: _ ﬁ diing
Santos Port g

|Storage Average |14 days

].ﬂspecnon

W

CRAGEA'S CLIA

Box 1 — Result of stocks in tiamgth DTA COMMON before Kaizen DMAIC.
Source: ITRI (2007)

In this KAIZEN was demonstrated the intermodal tefgg using two kind of modals
in customs process on comparison DTA COMMOM veSd#& PATIO. For this type of
customs process, importers consider important eerperformance as the lead time of the
process, like the price difference in the compositf the freight. The inventory of operating
costs makes evident the reduction of costs innmbelal transport logistics service.

The modal road and rail are investigated from therational performance and costs
standpoint inherent in the activity of removal frahe customers areas that is proposed. On
the way investigated, proposes eliminate the watsteel in activity which may not result in
reduced lead time to the activities related toahecal path, by controlling the time of the
process, from the origin of the cargo from the RdrSantos (SP) to the destination in the

LCIC Cragea of Suzano (SP) as follow on Box 2:
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AFTER ——»DTA PATIO ‘Continnum Flow Lead Time 20 days > Inventory |

. | |SAVING > | No Storage inside at port .
< decrease of material nunning SAVING > Feducing handlings [ Handling
>material inside of port | Handling | B g | [

1" -
= -

Unload by ship

|Santos Portup to 2 days

= Distribution _ | CLIA'S Tnspection

CRAGEA'S CLL4 | '

(BAVING > Lewvel of mventory - [
SAVING > Flewhility custom process | Storage Average up to 3 days
Box 2. Result of stocks in transit with DTA PATI@ex improvements of Kaizen DMAIC.
Source: ITRI (2007).

OTIF - Calculation based on requests handled id k@ae rather than volume of
services by type, according to the equation (3)uar®. Orders Served OTIF  versus
Quant. Predicted Order in Lead Time as follow:

> Number of Requests Served

KPI/Modal = x 100 % (3)
> Number of Requests under Lead Time

Source: George (2004).

In this case, a solution is the application of INEA process - "Freight Yard." The
choice of the customs process is essential tofteet@eness of the modal, which may favor a
strategy of changing modal freight to rail, thusigding wasted time with the option of
nationalization of the load in the secondary zon&he railway compared to road
transportation is only impaired in the end wherdléane depends on the static capacity of
railway lines, which include the port terminals atepend on trucks to move the containers
inside the yard so the operators cannot minimize doeue times to the desired Key

Performance Indicators (KPI) on the OTIF.
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In the comparison below of the process cycle efficy, the customs process in
question is named DTA 1 - COMMON, as shown in T&band 4.

Table 3 - CPM: Critical Path Method by Lead Time @ustoms Process by DTA Common

Removals in transit customs Activities Duration Time
Action activities in a DTA 1 - common predecessof in H/ useful limit
a. Maximum time (medium) in the release of cargo 0 0 96
b. Preparation of the order of a Common DTA A 48 914
c. Conference on Primary zone (stored charge) B 48( 2 43
d. Other entrants requirement of fiscal organ irteéente C 76 356
e. Analyze the process (clearing) impaired D 72 284
f. Requirement of the procedural document for nevie E 120 48
g. Carregamentoi the vehicle at the port (wagon) F 6 11 24
h. Release of load AFNT G 24 0
i. Transpoorte railroad H 24 0
TOTAL 960
importer
ITRI

Source: Smith (ITRI, 2007)

The critical path method (CPM) can be applied &nidy targets and waste time on
tasks BNVA, before choosing the customs process Di&timodal yard. So you can detail
in more structure customer bottlenecks in existpgrational process between modes of

transport.

Table 4. CPM: Critical Path Method by Lead Time @urstoms Process of DTA PATIO

Activities Duration Time

ACTIVITIES predecessdr in H/ useful limit
a. Analyze the documents (BL invoice) dispatch 0 48
b. Preparation of the DTA - over patio A 4 44
c. Analyze the process (custon) automatic B 12 33
d.Removal of the area of the operator for the afgeort C 12 20
e. Loading wagons D 6 14
f. License for the release of the physical of tHeTA E 4 10
g. Rail transit in the custon F 10 0
TOTAL 48 0
* Custon, Port operator importer

ITRI *

Source: Smith (ITRI, 2007).
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The figure 5 shows the comparison of the impadhefimplementation of the

DTA - Patio load factor in reducing the time bydkuransport.

- 26:00:00
28:43:00 2200
24:00:00
19:12:00
14:24:00
9:36:00 0500 01:30 02:30  03:00
4:48:00
0:00: 00 L 1 1
Tempos Médios
B| imput x load O] load x resourcefulness
O) resourcefulness x removal Of remowval x arrival
Ol arrival x integrity ol Integrity x Presence of load

Figure 5. — Analysis of reducing the "lead time"rbgdal road from port up to LCIC.
Source: Smith (2007c).

In the Table 5 shows the analysis of inventory£@sth the implementation of DTA -
Freight Yard and can see the cost reduction basddeouse of railroad system. All thought
the modal rail in the operational aspect is nolie@sble in terms of time in the operation of

customs procedures.

Table 5 - Analysis of inventory costs with the implentation of DTA to see the reduction factor "tediased
on the use of rall

DTA MODE - TREATMENT WITH DIRECT LOAD PORT TERMINAL
LOGISTICS TRANSPORT APPLIED TO ROAD TRANSPORTATION
EXPENDITURES FOR REMOVING LOAD CONTAINER 40' I Value I US$ 1,466.9(

LOGISTICS TRANSPORT APPLIED TO RAILROAD TRANSPORTATION

EXPENDITURES FOR REMOVING LOAD CONTAINER 40' I Value | US$ 1,037.11
COMPETITIVE DIFFERENCE IN DOLLARS USS 429.73
FORECASTING OF MOVING CONTAINERS 6

COST REDUCTION PER PROCESS USS$ 2,578.38

Source: ITRI (2007).
It is very important to construct the value streauap at focal point by start-up DTA

PATIO inside of port area — Look at the model ofkilow in Box 3 as follow.

22



Obs: In cone units leave Fompato 1. units pelweighted and return to patic 1, not going 1o patic 2
Do mart

r El a

FRIDAY SATURDAY|
T T

SEEA Fn e e PR A E ke

¢ tho W
S TAKEHOLDEF
Port tarminal Feceive DTA Appical o (prysic el —_
moia irter el sdjusiments © a
| conside a probessw ithout proble Ore hofr

S EeRracs nenen a

F =
/‘ w
Customs / =
Erviecrmental S/ o
Pusac 7 2
Services o/ =
e
Y.
4
1 /
L o '
Lagisa /
e |’=c.4|f DTAApplication from Sanky (pysical |
5 we inEmel sdjusmens
4

Oba: In case unils lesve Tecond Fompabo 1, unils et weighied and return 1o palio 1, nol going 1o patic 2

b b

ol

Box 3 - Workflow of Value Stream Map
Source: ITRI (2007)

Effectiveness in negotiation with port terminals essential with the contractor
services BNVA to explore an infrastructure, puldiqrivate, within the port environment.

The structural factors in the management of the pwermodal have an impact on
costs in different areas of the port of removaladitition, strategies may differ in the modal
control of KPI lead time of the production procesdsthe port terminals, based on OTIF,
especially when changes are applied through thieoadi to reduce time and costs in
intermodal logistics.
5 Conclusion

In the control system applied to the LSS, a visi@s realized that the analysis of time
wasted by NVA storage services is likely to be fuedi in stages, continuously, to reduce the

residence time of the charge within the primaryezahe Port of Santos.
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Following the proposed structure of DMAIC and bypiwsing performance targets of
VA activities to the customer, you can define ofigational ways to minimize the risk of
variability of intermodal logistics with Lean cufeiat every customs process.

The concepts of organizational improvements anakihg every process of Kaizen
made directly with customers should be tested ést besults and continuous improvement to
sustain the process of DTA Patio and to reducetysaf®ck inventory given the greatest
attention in the supply chain when nationalizatafnimport cargoes inside the port. The
results with the implementation of the methodolafy.ean Six Sigma should be based on
increased customer satisfaction and loyalty, dfteracceleration of the supply chain through
the VA increased synchronization between procesSémkeholders as logistics service
providers focus on a customs process for Lean amdt@a optimize service logistics to
minimize operational risks that may cause varigbih process times (Six Sigma) customs in
question.

The complexity is monitored by the logistics mamage demonstrate the most
economical modal logistics, which can impair sigrahtly the comparison of costs between
the modes of road and rail. The limitations of thedes are investigated considering
performance indicators because the railroad dependbe release of the railway terminal
adjacent to the port due to receipt of wagons. @d @alue to multimodal, the logistics
operator should avoid any barrier to the circuntsénestrictive customs clearance process
to get the OTIF desired by customers.

Concomitantly, the phases of the inventory of ofyegacosts and reduction in service
costs of intermodal transport, particularly througk removal of customs import cargoes in
the process of DTA multimodal yard toward the paity,” may support the strategy of

modal shift in modal choice.
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It is inferred that with the organizational philpéy of Lean Six Sigma to establish the
performance by OTIF modal, you can adjust the m®de minimize variability by losses,
provided there is a decision about customs proesdand appropriate use of the modal
characteristics, especially when there is interastnnovation in the use of intermodal

transport systems.

6 References

ABRAHAM, M. (2007). Modelo de Gestado do Lean Seis SigQaalidade Exceléncia Six
Sigma. Sao Paulo, n.5, p.3-5.

FEAGIN, J.R.; ORUM, A.M.; SJOBERG,G. (1991A Case for the Case Studyniversity
of North Carolina Press. Chapel Hill, NC.

GEORGE, M. L.(2004).Lean Six Sigma para servicofio de Janeiro: Qualitymark.
GEORGE, M. L.; ROWLANDS, D.; PRICE, M.; MAXEYJ.; @®5). The Lean Six Sigma
Pocket ToolboakA Quick Reference Guide to Nearly 100 Tools forproving Process
Quality, Speed, and Complexity. New York, USA. MeaGrHill.

GONCALVES, M.A.(2011). Logistica e Operacdes Internacionaizap. 6, p. 105-140. FEA
USP.

HAIR Jr., J.F.; BABIN, B.; MONEY, A.H.;, SAMOUEL, P.(2005). Fundamentos de
Métodos de Pesquisa em Administragdorto Alegre: Bookman

HAIR Jr., J.F.; BABIN, B.; MONEY, A.H.; SAMOUEL, P(2005).Anélise Multivariada de
Dados.5. ed. Porto Alegre: Bookman.

OLIVEIRA, R.R.; ARAUJO, R.B.; (2008)Robustecimento da Gest&o Logistica através do
OTIF com Lean Seis Sigma7° Seminario de Logistica / Supervisédo: Divisaenié de

Logistica — Sado Paulo: Associacdo Brasileira deaMgagia e Materiais, 2008. ISSN 1982-
25



985X CDD-669.06 indices para Catalogo SistematicE€dngressos : Metalurgia: Logistica
669.06.

QUEIROZ, M. A.(2007).Lean Seis Sigma. Como integrar o lean manufactucom o seis
sigma.Banas Qualidade. Sao Paulo, ano XVI, n.178, pG10-5

RODRIGUE, J.P.; SLACK B.; COMTOIS (2009ntermodal Transportation Accessed in

22, April. 2011. http://people.hofstra.edu/geotrans/eng/ch3en/caricB8c5en.html

SINCLAIR,K.; SADLER,R.P.B. (2005)The Integration of Lean and Six Sigma: A powerful
improvement strategy for Carbon Plantsight Metals 2005. Edited by Halvor Kvande TMS
(The Minerals, Metals & Materials Society).

YIN, R. (1994).Case Study Research: Design and Methdtisusand Oaks, CA. Sage.

YIN, R. (2008). Case Study ResearcBesign and MethodsThousand Oaks, CA: SAGE
Publications.

WOMACK, J. (1996). Lean thinkingNew York, NY: Simon & Schuster.

WOMACK, J.P.; Jones, D.T.; (200680lucdes enxutas: como empresas e clientes comsegue

juntos criar valor e riguezaRio de Janeiro, Elsevier.

26



