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Shipyard Brodotrogir d.d.
Divisions: Shipbuilding & Shiprepair
Hull erection on Hull erection on 
launching berthlaunching berth

Parts manufacturing, Parts manufacturing, 
section assembly, section assembly, 

outfitting and  paintingoutfitting and  painting

Ship conversion Ship conversion 
on the wharfon the wharf

Ship repair on Ship repair on 
the quaythe quay

Shi  i    Shi  i    Ship repair  on Ship repair  on 
the floating dockthe floating dock

Outfitting,Outfitting,
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g,g,
Test & See trialTest & See trial

Recently the Shipyard was the subject of new investments (from a private owner)



Shipyard Brodotrogir d.d.
Main product: Chemical tanker 47.000 TDW (T-Design)
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MAIN CUSTOMERS:  JSC “Novoship” (Russia); Sovkomflot (Russia); Laurin Maritime AB (Sweden); Eitzen Chemical ASA (Norway)
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Characteristics of Shipbuilding
Engineering to order vs Mass production

Shipbuilding main characteristics:
• Customization to order
• Customization within certain constraints
• Product is partly designed and engineered to order
• Modular design where some modules are standardized and g

other are customized
• Low volume
• Complex non repetitive production• Complex, non-repetitive production
• 80% repetitive on process/product level – 20% is 

engineered and produced to order
• Production in loose networks
• Manual processes
• Handcraft
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• Long through-put time



Characteristics of Shipbuilding
Business process: Streamline and Milestones

Celebration of ship completeness 
on slipway, Christening of ship by 
the owner, cutting the supporting 
rope with bottle of champagne for 
this celebration day, launching a 
ship in the seawater, and pulling 
the ship to the outfitting berth

Based on the basic specifications 
provided by customer, Brodotrogir 
made a broad design to get a rough 
overall picture of the ship and 
subsequently offer a proposal to the 
customer. The bid proposal is a 
very important step of Brodotrogir's 

Confirming the function and 
performance of ship and of all 
equipment with the same 
condition of the voyage.

Not only for the estetic, but for the 
protection against the corrosion, 
is applied excellent painting to 
sustain severe conditions in the 
sea.

Steel parts are assembled in form 
of mikro panels, panels, 
eggboxses and huge boxes –
sections by high class of welding.

Use of various CAx technology
for perfect planning sizes and 
shapes of all elements for 
building ship form and for perfect 
planning resources and 
technology of production.

the ship to the outfitting berth.very important step of Brodotrogir s 
business since customers largely 
depend on this proposal to decide 
whether to place an order or not. 
Therefore, Brodotrogir try the best 
to show own full ability.

START

MS3

Test & See trials
&

Delivery

Lounching
&

Outfitting

Painting
&

Hull erection

Section Asmb.
&

Preoutfitting

Conctract
&

Basic design

Preparing for
production

&
Parts Mfg. END

START

MS1 MS2
Once bid proposal is accepted, 
Brodotrogir proceed to discuss the 
specifications in detail and settle on 
the final price of the ship. Once the 
ship price, shipbuilding process, 
general layout, specifications, etc. 
are determined, an agreement is 

ENDMS1 MS2

After the design is done, steel 
plates nad profiles are cut based 
on the design with high accuracy
on the numerical controlled 
cutting machines. 
For bent the steel plates and 
profiles for the curved parts of 

are determined, an agreement is 
made and Brodotrogir produce 
Basic design of ship. There are 
various factors that influence ship
performance: load capacity of 
cargo, ship stability, speed, fuel 
cost and so on. The key function of 
basic design is to design the ship

Outfittings, such as piping, stairs 
hand rail and so are fitted to the 
section.

Cranes of 100 tons and 50 tons 
lifting the sections up to 100 tons 
and erect hull of more then 
10.000 tons.

Finishing and testing of all ship 
systems and finishing of 
accomodation space (furniture, 
fixtures).

Celebrating a completeness & 
maiden voyage of the ship.
Ceremonial opening of the 
bridge and changing the ship 
flag.
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ship hull are used pressing and 
rolling machines with special 
manufacturing technique.

g g p
so that all those factors comply with 
the specifications.



Characteristics of Shipbuilding
Basic concepts in engineering: Project and Process 
M t St liManagement - Streamline

Tender Project management Post sales 
support

CONTRACT DELIVERY
ENDSTART

pp

DFE

CAE

DFA, DFM, DFR
CAD, FEM

CAM, CNC. CAT

WBS, PWBS

PPC

PRP/MRP
ERP
SFC

PLM

Contract
And

Basic Design

Detailed Design, Preparing 
Parts Manufacturing

and Assembly
(Hull and Outfitting)

Production 
Planning

and 
Engineering

Desing
Data Managment

Materials Planning
and

Procurement
Shop Flor Control

Naval engineering Industrial engineering 
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Engineering
Shipbuilding Project management and Process Management
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Developing a Lean and Green Shipyard
Main concept: Do simply and green by removing the waste!

Lean focusTraditional focus
• Work longer-harder-faster
• Add the people or equipment

Lean focus
• Improvements to 

eliminate waste in the 
value chain and improve 
environmental protection

+ W10W2 W3 W4 W5 W6 W9W7 W8W1

STARTSTART POSAOPOSAO ZAVRŠETAKZAVRŠETAKRASIPANJERASIPANJEValue addValue add
Over 

Production Inventory Waiting
Over 

Processing Motion
Unused 
peopleTransport Defects

Do it over again

Wrong 
metrics,  
missing 

information.

Energy
losses

Lead time

7 Ohno Waste 8 Waste
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Lean = eliminating waste



Developing a Lean and Green Shipyard
Systematic modeling of future state

1. Current state 2. The use of set of tools to 
view current state

Steps
Analysis 

Fields Description Simulation

Input-
Output 
relation Benchmark

Planning 
table

Value 
Stream

Question-
naire

1 2 Analysis bottlenecks / improvable processes x (x)

Applied method for the analysing phase

3. Identification of potential 
improvements
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e c if ic ati o n
e c if ic ati o ny p p ( )

2 1 Analysis applying lean principles x
3 3 Analysis crane capacity and technology (x) x (x)
4 7 Analysis organization of work (x) x (x)
5 12 Analysis spatial structures and flow x
6 13 Analysis welding speed and quality x
7 8 Analysis outfitting performance (x) x x
8 14 Analysis of new outfitting place x
9 9 Analysis of payment methods x
10 5 Analysis core competencies x
11 10 Analysis process orientation x
12 11 Analysis second slipway (x) x
13 6 Analysis Micro Panel Line (x) x x
14 4 Analysis communication and information flow 
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4. Development of future 
structure

5. Design of the future 
structure (FMC i FMS)

6. Future state

Slipway assembly (Lead time 3 months)

Superstructure 
section assembly

FI
FO

Middle ship 
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Stern ship assembly
(Lead time 3 months)

Pipe trace assembly

Superstructure block 
assembly

Section blasting & 
painting

(Lead time 3 days)

FIFO (~2 days)

LaunchingFinal conservationAssembly all parts Sea trial DeliveryOutfitting
(End of production)

Engines and 
components 

deliverer

Ventilation deliverer;
Electrician deliverer;

Accomodation deliverer;
Communication deliverer;

Manouver deliverer;
Control System deliverer

VIBO

Conservated & 
bended deliverer

Bulk head 
fabrication

Bow ship assembly
1

Sestion assembly 
(Lead time ~20 days)

Pipe trace 
fabricationPipe deliverer

Flat panel fabrication
(Lead time ~8 hours)

Part fabrication

Rectangular section 
assembly

Micro panel 
assembly

Steel conservation
(Lead time 2 hours)

FIFO

FIFO

FI
FO

Curved block section 
assembly

FI
FO

FIF
O

FIFO

FIF
O

FI
FO

FIFO

Section blasting & 
painting

(Lead time 3 days)

FIFO

FIFO (~8 hours)
FIFO (~3 days)

FIFO (~3 days)

FIFO (~2 days)

FIF
O 

(~2
 da

ys)

Future state:
~4 ships per year
~120 sections per ship
 ~2 sections per day 

(~240 working days)

Supplier

VIBO

FIFO

Slipway assembly (Lead time 3 months)

Superstructure 
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LaunchingFinal conservationAssembly all parts Sea trial DeliveryOutfitting
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Control System deliverer
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bended deliverer

Bulk head 
fabrication

Bow ship assembly
1
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Functional and spatial organization
Plate and 

profile 
delivery

Method for simulation and optimisation of the production in
Brodotrogir especially for the valuation of special concepts

Panel 
assembly

Steel 
cutting

Hull 
erection

Section 
assembly

Rollerconveyor

Edge cleaning

Rollerconveyor

Intermediate 
buffer table

Cutting robot cell

Gravity table

Crane 160 t

Crane 50 t

Crane 25 t

Crane 100 t

Keel block pillar

To b ild a s ccessf l Lean companies is needed energeticall and fairl

Brodotrogir d.d. M.Sc. Mario Rovan:  Lean shipbuilding at shipyard Brodotrogir, AIM, Conference, Split, Croatia, 21.09.2013. 11

To build a successful Lean companies is needed: energetically and fairly 
systematic presentation rated where the company is, where it should be, how it 

will get there by applying Lean principles and what are the benefits of it. 



Developing a Lean and Green Shipyard
Systematic modeling of future organization

1. Identification of potential 
improvements

WP 210 Value stream analysis for the administrative processes 
Main Business Processes Map (1st level): Current State - Potential for Improvement

Human Resource R&D DepartmentEnterprise OrganisationBusiness Planning / Finance

Management Processes

2. Development of process 
based organization

WP 210 Value stream analysis for the administrative processes 
Main Business Processes Map : Possible Target Processes

St t i Pl i d O i ti l & Ri k M t Q lit M t C lt V l d

Management Processes

3. Implementing process 
based organization

WP 210 Value stream analysis for the administrative processes 
Main Business Processes (Target State) – Overview of Tasks

Business Process  (NO ORGANIZATIONAL UNITS)
Human Resource 
Development

R&D DepartmentEnterprise OrganisationBusiness Planning / 
Reporting

Finance

Core Process

Sales

S t

Project 
Develop-
ment

Design Work 
Preparation

Purchasing
Production 
& 
Transport

Sub delivery

Subcontracting

Warranty
Issues

Lack of systematic „new products development“

Incomplete feedback from production to work preparation
One face 
to the 
customer 
approach 
positive

Difficult interface function 
between customer and design Interface between project 

development and 
production

Lack of (semi-) 
serial production 
of design Incomplete management of technical changes

Lack of feedback from production

Strategic Planning and 
Market Positioning

Organisational & 
Infrastructure 
Development

Risk Management Quality Management Culture, Value and 
Change Management

Finance Reporting 
(Business Planning)

Human Resource 
Development

Communications.

Business Process

(Strategic)
Product-
Development

Business
Initiation

Design & 
Project 
Development

Order
Exe-
cution

IT / MIS Quality Control Legal Issues Warehousing Harbour 
(Floating Obj. Mgt.)

H R C t lli / A ti F ilit M t E i t l S f t

Support processes

Project 
Management
Office/ Value 
Stream Mgt.

After 
Sales

Conversion

Building

Repair

- Technology  & 
competitive 
intelligence

- Forecasting of 
customer 
demand

- Translation into 
new/modified 
products

- Development of 

- Market 
preparation

- Customer 
development

- Offer 
management

- Contract 
management

- Preliminary 
design

- Standardization of 
drawings and 
documentations

- Design for
Manufacturing

- Contractual design
- Classification 

drawings & theoretical 
documentation

- Master plan

- Material requirement 
planning

- Purchasing, subcontracting, 
sub delivery

- Work order (schedule, work-
shop drawings, bill of 
material, instructions for 
production 

- Production Control
- Manufacturing, assembly,

- Claims 
management

- Customer 
relationship 
management

-Overall 
responsibility

- Overall 
planning

- Controlling
- Co-ordination
- Trouble-

shooting
- Process 

Improvement

(Strategic)
Product-
Development

Business
Initiation

Design & 
Project 
Development

Order
Exe-
cution

Project 
Management
Office/ Value 
Stream Mgt.

After 
Sales

Conversion

Building

Repair

Page 11

Safety(Facility Management)Controlling / AccountingHuman Resources 
Administration

Harbour 
(Floating Obj. Mgt.)

WarehousingLegal IssuesQuality ControlIT/ MIS

Support processes

SecurityWaste 
Control

Environ-
mental Mgt.

Lack of feedback from production

Business Consulting Services

Further analysis identified several opportunities across Change Modules for 
operational improvement that could be initiated immediately

Page 13

Human Resources 
Administration

Controlling / Accounting Facility Management Environmental 
Management

Safety
Security

Continuous 
Improvement

Quality Control Warranty Issues Audit

Measuring, analysis and improvement processes

Business Consulting Services

Fi l li t f i d i t Ph I d Ph II P j t

Business Consulting Services

Fi l li t f i d i t Ph I d Ph II P j t

Page 14

necessary 
technological 
competencies

- Product life-
cycle 
management

g Master plan
- Detailed design (incl. 

component plan)

- Documentation of 
changes

Manufacturing, assembly, 
outfitting

- Management of technical & 
technological changes

- Certification
- Sea trial & delivery

Improvement

Business Consulting Services

How do we do it—Combine the following

Business process and 
Business Management

operational improvement that could be initiated immediately   

BT needs to increase project management capacity (skills and number of resources) 
and lay down a foundation of the transformation project office—PM is BT core skill 
needed both for the transformation and for the production
Current BT management will need to execute the transformation—the first step is to 
raise above day to day operations, transform yourself and your team; strong 
leadership skills will be needed both at he board level and in the top management 
echelon   
BT workers need to be better informed, more engaged and proactive in the 
transformation which calls for more interactive approach using available channels 
and opening of the new communication channels
BT needs to advance its current HR management activities beyond HR admin– new 

f / b fit ll / kill t iti ti l
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ra

ne

50
t C
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Ty p e  o f In fo rm a t ion 2 X X X X X x x x x X
Q u a li t y 2 X X X X X x x x x
T im e l ines s 2 X X X X X x
In fo rm a t io n  flo w  an d   C om m u n ic a tio n X X X X x x

P la n n in g H u m an  R es ourc e  P lan n ing 1 X X X X X x x x X x
A s s e t P la nn in g 3 X X x X x x
M a te ria l  P la nn in g 3 X x X x x x
B u dg e t  /  F ina nc ia ls 1 X X X x x x
N o rm s /  B enc hm a rk s 3 X X X X x X x
P P C  (P rod uc tio n  p lan n in g  an d  c on t ro l) 2 X x X x x x x x x

P e o p le  M a n a g e m e n t B e ne fit s /  re w ard s 3 X X x X
P e rfo rm anc e  m ea s u re m en t 3 X X x X x x X
R e s p on s ib i l i ty /  P roa c t ive ne s s 2 X X x x X
Ina de qu a t e /  In ex pe rien c e d  Te am  2 X X x X
D e leg a t io n /  S pa n  o f c o n t ro l /  m ng m t . Le ve ls 0 X X X X
Tra in ing  n ee ds  a nd  d es ire  t o  be  t ra ine d 2 X X x X x
C u ltu re /  S m a ll  t ow n  is s u es 1 X x
C u ltu re /  S oc ia lis t leg ac y 3 X x
C o m m u n ic a tion 4 X X X x
G re a t  in fo rm a l o rgan iz a t ion s ' s t reng t h 2 X X X X

S k il ls  /  C a p a c ity L ea ders h ip  s k i lls 2 X X x X
M a na ge m en t s k i lls 2 X X x X
F unc t io na l/  Te c h n ic a l s k i lls 2 X X x X
M a na ge m en t C ap ac ity 2 X X X x X x

T r a n s fo r m a tio n O rg an iz a t iona l 2 X X X x x X x x x
F unc t io na l/  B us ines s  t ra ns fo rm a t ion 1 X X x x X x x x X
P e rs on a l c h ang e /  im provem e n t 2 X X x x x x X
O u t p lac em e n t  is s u es 3 X X
N o n-c o re  and  c o re  b us in es s e s 2 X X X X
F in an c e  fun c t ion  e ffe c t ive nes s 3 X X x x
C o nt ro l l in g  fun c t ion  e ffec t iven es s x x
L eg a l d ep art m en t e ffec t iven es s 1 X x
H i h C t f l b 1 X X X

M a n a g e m e n t  
In fo r m a tio n

F u n c tio n a l/ 
B u s in e s s  is s u e s

Driver / 
Motivation Training Type Target Audience

Estimated 
number of 
attendees

 Training 
duration 
(days)

Training 
Deadline/ 
Timeline

Source 
(Internal/ 
External)

Criticality/ 
Urgency

IT Support / Maintenance IT Department 2 to 3 10End 2006 External
Key User/ Trainer Cross Function Managers 15 to 20 15Nov. 2006 External
User--Finance Finance Dept 10 to 15 10End 2006 External
User--HR HR Department 2 to 3 5End 2006 External
User--PPC Productionmanagers 5to7 5End2006 External

ERP

Estimated Training Schedule
(3000-3500 days)

Final list of issues mapped against Phase I and Phase II Projects
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Ty p e  o f In fo rm a t ion 2 X X X X X x x x x X
Q u a li t y 2 X X X X X x x x x
T im e l ines s 2 X X X X X x
In fo rm a t io n  flo w  an d   C om m u n ic a tio n X X X X x x

P la n n in g H u m an  R es ourc e  P lan n ing 1 X X X X X x x x X x
A s s e t P la nn in g 3 X X x X x x
M a te ria l  P la nn in g 3 X x X x x x
B u dg e t  /  F ina nc ia ls 1 X X X x x x
N o rm s /  B enc hm a rk s 3 X X X X x X x
P P C  (P rod uc tio n  p lan n in g  an d  c on t ro l) 2 X x X x x x x x x

P e o p le  M a n a g e m e n t B e ne fit s /  re w ard s 3 X X x X
P e rfo rm anc e  m ea s u re m en t 3 X X x X x x X
R e s p on s ib i l i ty /  P roa c t ive ne s s 2 X X x x X
Ina de qu a t e /  In ex pe rien c e d  Te am  2 X X x X
D e leg a t io n /  S pa n  o f c o n t ro l /  m ng m t . Le ve ls 0 X X X X
Tra in ing  n ee ds  a nd  d es ire  t o  be  t ra ine d 2 X X x X x
C u ltu re /  S m a ll  t ow n  is s u es 1 X x
C u ltu re /  S oc ia lis t leg ac y 3 X x
C o m m u n ic a tion 4 X X X x
G re a t  in fo rm a l o rgan iz a t ion s ' s t reng t h 2 X X X X

S k il ls  /  C a p a c ity L ea ders h ip  s k i lls 2 X X x X
M a na ge m en t s k i lls 2 X X x X
F unc t io na l/  Te c h n ic a l s k i lls 2 X X x X
M a na ge m en t C ap ac ity 2 X X X x X x

T r a n s fo r m a tio n O rg an iz a t iona l 2 X X X x x X x x x
F unc t io na l/  B us ines s  t ra ns fo rm a t ion 1 X X x x X x x x X
P e rs on a l c h ang e /  im provem e n t 2 X X x x x x X
O u t p lac em e n t  is s u es 3 X X
N o n-c o re  and  c o re  b us in es s e s 2 X X X X
F in an c e  fun c t ion  e ffe c t ive nes s 3 X X x x
C o nt ro l l in g  fun c t ion  e ffec t iven es s x x
L eg a l d ep art m en t e ffec t iven es s 1 X x
H i h C t f l b 1 X X X

M a n a g e m e n t  
In fo r m a tio n

F u n c tio n a l/ 
B u s in e s s  is s u e s

Driver / 
Motivation Training Type Target Audience

Estimated 
number of 
attendees

 Training 
duration 
(days)

Training 
Deadline/ 
Timeline

Source 
(Internal/ 
External)

Criticality/ 
Urgency

IT Support / Maintenance IT Department 2 to 3 10End 2006 External
Key User/ Trainer Cross Function Managers 15 to 20 15Nov. 2006 External
User--Finance Finance Dept 10 to 15 10End 2006 External
User--HR HR Department 2 to 3 5End 2006 External
User--PPC Productionmanagers 5to7 5End2006 External

ERP

Estimated Training Schedule
(3000-3500 days)

How do we do it Combine the following …
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Project 6

Project 5

Pr oject  2

Projec t 4

Project 7

Proje ct  9

Pro ject 8

Sales:
• Co st
• Sa les L ea d -t ime
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Projec t 6

Pr oject  5

Pro j ect  2

Pr oject  4

Pro ject 7

Project  9

Pro je ct  8

Sa les:
•Co st
•Sa le s Le ad - time

Tim e  re qu ir ed to  
Ca pt ur e Kn ow le dg e

Tim e  re qu ir ed to  
Ca pt ur e Kn ow le dg e

A strategy map is a map of strategic objectives 
to achieve the company's main goal. 

The business driver model maps the key business 
drivers that influence the strategic objective

The Business Driver Model can be shown as a
Driver Tree, to select the critical measuring points

Performance Measures for the measuring points are 
defined and illustrated in a scorecard. 

Value

Q ualit y of  CC Serv ice

Qual ity of Staff Skil ls

Quality  of Recruitment

Quality of T raining

Quant itiy of Training

Staff  Morale

A bili ty of  Staff  to  plan pr ivate life
Crew  Productivi ty (CBH/ FTE)

Qua lity  of work force pl anning

Attracti veness of CC job(Abil ity of Staf f to pl an pr ivate  lif e)

Leadershi p Communicat ion

tota l costTotal Labor Cost

# of FT Enumber  of  FTE s requi red

C ost pe r FT E
Improvement of Remunerati on Structure

Total C ost of  Train ing

Cus t Ser vice

Profi t

Mar ket Share

R evenue

Cost

C ustSati sfaction

Re ten tion

Tr aini ng

Innova tion

Compe ten cies

W kf c Plann ing

Car eer  Deve lopme nt

Knowledge  Mgt

H R Ser vices

Dep loym ent
Pa yro ll

Employee Sat is fact ion

Coll abora tion

Re cru it & Se lect

Star t Ra tes

Benefi ts
Com pe nsa tion

Mot ivat ion

Lead ers hip

Cus t Ser viceCus t Ser vice

Profi tProfi t

Mar ket ShareMar ket Share

R evenueR evenue

CostCost

C ustSati sfactionC ustSati sfaction

Re ten tionRe ten tion

Tr aini ngTr aini ng

Innova tionInnova tion

Compe ten ciesCompe ten cies

W kf c Plann ingW kf c Plann ing

Car eer  Deve lopme ntCar eer  Deve lopme nt

Knowledge  MgtKnowledge  Mgt

H R Ser vicesH R Ser vices

Dep loym entDep loym ent
Pa yro llPa yro ll

Employee Sat is fact ionEmployee Sat is fact ion

Coll abora tionColl abora tion

Re cru it & Se lectRe cru it & Se lect

Star t Ra tesStar t Ra tes

Benefi tsBenefi ts
Com pe nsa tionCom pe nsa tion

Mot ivat ionMot ivat ion

Lead ers hipLead ers hip

Business AnalyticsHR Best practices

Defined Data Models 
(i.e. ERP)

Loc ati on

Loc ati onCod e (A K1)

Co untr y

Co untr y_C ode  (AK1 )

Eff ec ti ve Date  (A K1)

Glo ba l_Fun ctio n

Glo b al Fu nc ti o n (AK1 )

Emplo ye e Grou p

Emplo ye e_Gro up (AK1)

Emp loy ee Sub  Grou p

Emp loy ee_ Gr ou p (AK1)

Emp loy ee_ Su bGrou p_Des crip ti on
Exp ira tion D a te

D irec t/I nd irec t

D irec t_ Ind ire ct (AK1)

D irec t_ Ind ire ct_ Co de

Performance Measures & KPIs

C tifi d t i il bl ithi kfC tif i ti Li d

NotesDefinitionKPI

C tif i d t i il bl ithi kfC tif i ti Li d

NotesDefinitionKPI
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S M D S  C o n s u l ti n g

Priority Brodotrogir processes and tools

Planning 
&

Policy

Source 
&

Select                   

Reward 
&

Retain

Develop
&

Council 

Redeploy 
&

Retire

Manage

Information
Policy & Procedure 
Development
Workforce Financial 
Management
Compliance 
Oversight
Change Management
/ Quality Programs
Strategy 
Development
Strategic Business 
Partnering
Succession Planning
Staffing Level 
Analysis
Compensation & 
Benefit  Design
Organization Design
Outsourcing 
Management
Labor Relations
Global Workforce 
Coordination
Work & Family 
Strategies

Job Design & 
Evaluation
Workforce 
Assessment
External Recruiting
Internal Staffing
Screen Candidates / 
Offer
Mobilize & Deploy
Temporary Services
New Hire Orientation
Performance 
Planning
Promotional 
Orientation

Compensation 
Administration
Incentive-Based 
Compensation
Benefits 
Administration
Payroll
Employee Retention
Workers’
Compensation & 
Disability Management
Market Data 
Maintenance
Health & Wellness 
Programs
Expatriate 
Administration
Recognition 
Programs

Professional & 
Personal 
Development
Training 
Administration
Training Delivery
Performance 
Management
Employee 
Assessment
Work Rules 
Development
Employee Assistance 
Services
Employee Financial 
Planning

Relocation Counseling 
& Administration
Outplacement 
Services
Retiree Processing & 
Counseling
Terminated 
Employee 
Processing
Transfer & 
Reorganization 
Processing

System Development 
& Maintenance
System Operations
Service Center 
Processing
Audit & Control
Interface Development 
& Maintenance
Employee  
Information 
Maintenance
Performance 
Measurement
Management 
Reporting
Employee  
Communications

C ž
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performance/ benefits as well as career/skills management capacities are essential 
elements of the transformation
The shipyard needs to improve its quality control and asset management processes 
and establish entities independent form production processes to improve quality of 
interim products and therefore the end product quality as well to improve asset 
management capabilities
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O p e r a t io n a l is s u e s H ig h  C os t o f lab o r 1 X X X
L ow  P ro duc t ivi ty 0 X X X x x x x X X x
H ig h  c o s t  o f m a te ria l 1 X X
A s s e t m a nag em e n t 3 X X x x X
M a te ria l  M a na ge m en t 3 X X x x
R e a l es ta te  m ana ge m en t 2 X X x x
In t e rn a l  m a rk e t/  c a lc u la t ion 2 X X X x x x x x x
Q u a l i t y  c o n t ro l /  In t e r im  a c c ep ta nc e 1 X x X X
S u bc on trac to r m a na ge m en t/  in fra s t ru c t . X x x x
M o n it o r ing /  c o n t ro l  a nd  rep o rt in g X X x X x x
S u b -pa r W e ld in g  (qu a l i ty /  s p ee d ) X x x

X
P ip e  ou tfi t t ing  a nd  a s s em b ly  p roc es s X x X
B lo c k ed  t ra ns po rt a t ion  rou t es X X
In ven t o ry  bu ffe rs /  R a w  m a t e ria l  s t oc k X x x
S t o k p i l ing  w a s t e  a nd  u nus ed  e qu ipm e n t X X x
L oc k s m it h  b u i ld ing  in  b ad  c ond it io n X X x
P la te  p rodu c t ion  b o t t le ne c k X X
P ro fi le  p ro duc t io n  bo tt len ec k X X
P o rt-s id e  c ran e  c a pac i ty X x
S t a rb oa rd  c ra ne  c ap ac it y X x
S u b -op t im a l/  lon g  tran s p o rt a t io n  rou te s x
In t e rn a l  s up p ly x X X x x
O rd e r a nd  c lean ne s s  (h ig iy en e ) o f w o rk p la c e 1 X x x

IT  r e la te d  is s u e s O u t g row n  IT  s y s te m 1 X X X X
U n de rin ve s t m en t in  IT 0 X X X X

E x te r n a l is s u e s P o l it ic a l  d is c o n t inu it y 1
M u n ic ip a l  in te res t s 1 X
S o c ia l as pe c t  o f B ro do trog ir 1 X
G o ve rnm e n t /  V o te rs  fo c u s 1
G o ve rnm e n t  a b i l i ty  t o  t ac k le  t he  is s ue s 1

F u n c tio n a l, 
T e c h n ic a l  a n d  
S p a tia l

UserPPC Production managers 5 to 7 5End 2006 External
User--Production Production users 120 to 150 3End 2006 Internal
User--Other Users 100 to 150 3End 2006 Internal
Advanced HRM  HR Manager 1 to 2 10End 2006 External
Applicable HRM Manager/ Foreman/ Team Leader 40 to 50 3Early 2007 Internal
HRM Introduction Employee 1200 0,5Early 2007 Internal
Applicable 5S Manager/ Foreman/ Team Leader 40 to 50 1End 2006 Internal
5S Introduction Employee/ Subcontractors 1500 0,5Early 2007 Internal
Production Design/ planning Engineers/ Ship architects/ Designers 2 to 3 10End 2006 External
PPC Operational excellence Manager/ Foreman/ Team Leader 40 to 50 1,5Early 2007 Internal
PPC Basic Employee 300 to 400 0,5Early 2007 Internal
QM in planning Engineers/ Ship architects/ Designers/ Subcontractors 5 to 10 2,5Early 2007 External
QM in production Manager/ Foreman/ Team Leader/ Subcontractor 40 to 50 0,5Early 2007 Internal
Advanced ASM Lead managers/ Foreman/ Designers/ Engineers/ Architects 2 to 3 3Early 2007 External
Basic ASM Manager/ Foreman/ Team Leader/ Subcontractor 40 to 50 0,5Early 2007 Internal

Time norms Basic Time management Manager/ Foreman/ Team Leader/ Subcontractor 40 to 50 0,5Early 2007 Internal
Leadership Training Top management 5 to 7 2End 2006 External
Project management Management/ project managers/ line managers 5 to 10 5Early 2007 External
Organizational management Top management/ Managers/ line management 15 to 20 1,5Early 2007 Internal

Total 3500 - 4000 3000 - 3500

QM

ASM 

General 
Transformation

HRM

5S

PPC
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QM

ASM 

General 
Transformation

HRM

5S

PPC
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HR_Tr ans ac ti on

Glo ba l_ID (FK,AK1)

Eff ec ti v e_ Date  (A K1)
Ac tion _Cod e (FK)

An nua l_Sal ary
Co st_Cen ter _Cod e (FK )
Co mp any _Code (FK)
Per son _Statu s_Code  (FK)
Per son _Statu s_Entry _Date
Ba si c _Pa y ( FK)
Exp ec ted _R eturn _Fr om _Le av e
Emplo ymen t_Sta tus_ Co de  (FK)
Gra de _En try _Dat e
Or ga niz at ion_ Un it_ Co de  (FK)

Org an iza tion _Ke y
Job _Code  (FK)

Or ga niz at ion_ Un it_ En try _Dat e
Pa yro l l_ St atus  (FK)
Per cen tag e
Pos i tio n_ Co de (FK)
Pos i tio n_ Ent ry_Date
Re aso n_ Co de (FK)
Sa lary _Cha nge_ Da te

Tra nsa cti on_ Entry _Date
Loc ati on_ Co de (FK)
Loc ati on_ En try_Date
Per son ne l_Area (FK)
Per son ne l_Suba rea  (FK)
Emplo yee _Group  (FK)
Emplo yee _Subg rou p (FK)
Dir ec t_In d irect  (FK)
Sp eci al _ Pay men t_Statu s ( FK)

Ex pir atio n_ Da te

Pers on_ Ty pe

Pers on_ Ty pe_ Co de  (A K1)

Effe ct ive _Dat e ( AK1)
Pers on_ Ty pe_ De sc ri pt ion
Exp ira tion _D a te

Fu ll _ Time_ Par t_Time

Fu ll _ Time_ Par t_Time _Co de (AK1)

Ef fe ctiv e_ D ate  (AK1 )
Fu ll _ Par t_Ti me _Desc r
Ex pi rat ion _Dat e

Con tra ct Type

Con tra ct_Type _Code  (AK1 )

Eff ec tive _Date  (A K1)
Co ntr ac t_Ty pe _D e sc ri p tion

Ex pira tio n_Dat e

Nation a lity

Nation a lity_ C od e ( AK1)

Effec ti v e_ Da te (A K1 )

Nation a lity_ D es cri ptio n
Nation a lity_ S ho rt_ De scr
Expira tio n_ Da te

Pe rso n_Static

Gl oba l_I D (A K1)

Bir thd a te

Bir thp la ce
Bir th_ C oun try
Ce rtif ica te_ Co de  (FK)
Pre vio us _Em plo ym ent _Co de  (FK)
HR_Visi on_J ob_ Hi sto ry (FK)
Ex it_ Inte rvie w  (FK)

Per son _Dyn am ic

Glo ba l_ID (FK,AK1 )

Eff ec tiv e Dat e ( AK1 )
Nok ia_ ID
Nam e_ Fo rm at

Na tion a lity (FK )
2/3 Na tio na lity  (FK)
Ob jec ts_ on_ Lo an ( FK)
Fi rs t_Name
Ful l_Time _Part_ Tim e_Cod e (FK)
Ge nde r_Cod e (FK)
Nam e
Kno w n_ As
Las t_Name

Sur nam e _at_ Bi rth
Ma rita l_ Sta tu s_ Cod e ( FK)
Initi als
Fami ly _Type _Cod e
Loc al_ ID
Per son _Type _Cod e (FK)
Nat ive _La ng uag e ( FK)
Num be r_ Of_ Ch il dr en
Ethn i c_ Co de  (FK)
Con tra ct_ Typ e_ Cod e (FK)

Sec on d_ Nam e
oA ddr ess
Mili tar y_ Sta tu s ( FK)
Ch alle ng e (FK )
Ex pira tio n_ Da te

Pa y_ Gra de

Pa y_ Gra de_ Co de ( AK1)
Effe ctiv e_ Da te (A K1 )

Pa y_ Gra de_ De scr ipti on
City_ G rou pin g ( FK)
Sala ry _Str uc tur e (FK)
Grad e_R egi on ( FK)
Grad e L evel

Curre nc y (FK)
Pa y_ Gra de_ Ra nge
Refe re nce  Sala ry
Ti me _Unit (FK)
Exp irat ion_ Da te

Job

Job _Code  (AK1 )

Eff ec ti v e_ Da te (AK1)
Job _D e sc ri p tion

Rel atio ns hip _Ty pe /Numbe r (FK)
Pay _Grad e_ Co de (FK)
Pay _Sca le_ Typ e ( FK)
Dire ct_ Co de  (FK)
Sal ary _Surv ey_ Co de (FK)
Job _Ev al uati on_ Co de (FK)
Per cen tag e
Ex pira tio n_ Da te

Po sit ion

Po siti on_ Co de (AK1 )

Ef fec tiv e_ Dat e ( AK 1 )
Jo b_Cod e (FK)
O rga niz a tion_ Un i t_ Co de  (F K)
Re lati ons hi p_Ty pe/ Nu mb er (FK)
Po sit ion _Crea ti o n_ Da te
Po sit ion _Desc rip tio n

Po siti on_ Op en_ Fi ll ed_ Co de  (FK)
Co st_ Ce nte r (FK)

Po sit ion _Shor t_D e sc ri p tion
Po siti on_ Sta tus_ Co de (FK)
Pla nn ed_ Co mp_ Co de  (FK)
Po siti on_ Sta tus_ Ent ry_ Da te
Ex pir ati on _Da te

Org an iza tio n

Orga niz ati on_ Un it_Code  (AK1 )

Effe ct ive _Dat e ( AK1 )
Rela ti on sh ip_ Ty pe/Num ber  (FK)

Glo ba l_Fun cti on  (FK)
L oc ati on  (FK)

Pos itio n ( FK)
Cos t_Cente r (FK)
HR_ Co untr y_ Uni t (FK)
Org an iza tio n_ Un it_Des cr ipti on
Org an iza tio n_ Un it_Sho rt_ De s cr
Exp ira tion _ Da te

Ac ti on _Rea son

Ac ti on _Cod e (AK1)
Re aso n_ Co de (AK1 )

Ef fec tiv e_ Da te ( AK1)
Ac tio n_ De sc ript ion
Ac ti on _Type _Code  (FK)
Re aso n_ De scr ipti on
Ex pir atio n_ Date

Actio n_ Typ e

Actio n_ Typ e_ Cod e (AK1 )

Effe cti ve _Date (A K1 )

Act ion _Typ e_Des cr ipt ion
Exp ira tion _D ate

oc at o_Cod e( )

Eff ec tive _Dat e ( AK1)

Re lati onsh ip_ Ty pe/Numbe r (FK)
Lo ca ti on _Des cr iptio n
Loc ati on_Add res s1
Loc ati on_Add res s2
Loc ati on_Add res s3
Lo ca ti on _City _Mun icip a l
Loc ati on_Pos tal_ Co de

Loc ati on_Cou ntry  (FK,FK)
Loc ati on_Reg ion  (FK)
Ex pir ation _D a te

ec t e _ ate ( )

Co un try_ De sc rip tio n
Ex pir ation _D a te

Curr enc y

Curr enc y_ Co de ( AK1)

Effe ct ive _Dat e ( AK1 )
Cur ren cy _ De sc ri ptio n

Con ver si o n_Rate
Exp ira tion _ Da te

Cer ti fic at e_ Le vel

Cer ti fic at e_ Co de (A K1 )

Cer ti fic at e_ De scr ipti on

Inst itut ion s

Inst itut ion _Cod e (A K1)

Inst itut ion _Des cr ipt ion

Br anc h o f Stud y

Br anc h_ Co de (AK1)

Br anc h_ De scr ipti on

Ed uc ati o n_ Ce rtif ica te _Histor y

Da te _Of _Cer tif ic ate  ( AK1)
Ce rtif icat e_ Co de  (FK, AK1)
Glo ba l_ID (FK,A K1)
Ins titu tion _Cod e (FK,AK 1)
Bra nc hofStud y_Cod e (FK, AK1)
Co unt ry (FK)

Edu ca ti ona l_Typ e_o f_Sch oo l

Per so n_Sta tus

Per so n_Sta tus _Cod e (AK1 )

Per so n_Sta tus _Des crip ti on
Ex pir ation _D a te
Eff ec tive _Dat e ( AK1)

HR_Countr y_ Uni t

HR_Countr y_ Uni t_Code  (AK1 )

Ef fec tive _Dat e ( AK1)
Re lati onsh ip_ Ty pe/Num be r (FK)

HR_Countr y_ Des cri ptio n
Ex pir ation _ Da te

Cos t_Cen ter

Cos t_Cen ter_ Co de  (A K1)

Eff ec tiv e_ Da te (A K1)
Com pa ny _Code _Cod e (FK)
Co st_ C en ter _Des crip tion
Ex pira tio n_ Da te

Com pa ny _Code

Com pa ny _Code _Cod e (AK1)

Eff ec tiv e_ Da te (A K1)
Com pa ny _Code _Des cripti on
Ex pira tio n_ Da te

Re gio n

Re gio n_C ode  (AK1 )
Co unt ry_ Code  (AK1 )

Ef fec tiv e_Dat e ( AK1)
Re gio n_C ode _Desc rip ti on
Ex pir atio n_ Da te

Ethni c_Gro up

Ethni c_Cod e (A K1)

Ethni c_L an gua ge  (A K1)
Effe ctiv e_ D ate  (A K1)
Ethn ic_ De s crip tio n
Ethn ic_ Sh o rt_ De sc riptio n
Ex p irat ion _Dat e

Mili tar y

Mili tar y_ Stat us  (AK 1)

Mili tar y_ Lan gu ag e ( A K1 )
Eff ec ti v e_Date  (A K1)
Mili tar y_ Stat us _Des cr ipt ion

Ex pir atio n_D a te

Pos i tion _S ta tus

Pos iti on_ Sta tus _Cod e (AK1 )

Eff ectiv e_ D ate  (AK 1)
Pos i tion _S ta tus _D e sc ri ptio n
Exp i rat ion _Dat e

Po sit ion _O p en_ Fille d

Po siti on_ Op en _Fi ll ed_ Co de  (A K1)

Ef fec tiv e_ Da te ( AK 1 )
Po siti on_ Op en _Fi ll ed_ De sc r
Ex pir at ion _Date

Pe rso n_ Add res ses

G lob al_ ID (FK,AK1 )

A ddr ess _Ty pe_ Co de  (FK,A K1)

Ef fe ctiv e Dat e ( AK1)
C/ O
A ddr ess _Lin e1
A ddr ess _Lin e2
A ddr ess _Lin e3
C ity_ M unic ipa l ity
Su pp l_Addre ss _In fo
Po sta l_Code
Re gi on_ Cod e (FK)

Co un try_ Cod e (FK,FK)
Te lep ho ne_n umbe r
Co m mu nicat ion  (FK)

Ex p irat ion_ Da te

Add re ss_ Ty pe

Add re ss_ Ty pe_ Co de  (AK 1)

Eff ec tive _D a te (A K1)
Add re ss_ Ty pe_ De sc ripti o n
Exp ira tio n_ Da te

Jo b_ Ev alu ati on

Job _Eval uat ion _Co de  (AK1)

Eff ec ti v e_ Da te (AK1)

Job _Cod e (FK)
Va lua tion _Cate gor y
Ev alu at ion _Poin ts
Eva lua ti o n_G ro up
Be nch ma rk
Ex pir atio n_ D ate

Sala ry_ Su rve y

Sala ry_ Su rve y_Cod e (A K1)
Jo b_ Co de ( FK)

Effe cti ve _Date  (A K1 )
Exp ira tion _Dat e
Surv ey_ Nu mb er

Coun try  (FK)
Aver ag e_Bas ic_ Sa lary
Aver ag e_Bon us_ Pa yme nt
Curre nc y (FK)
Aver ag e_Bon us_ Pe rcen tag e
Ti me _Unit

Gende r

Gende r_C od e ( AK1)

Effec ti v e_ Da te (A K1 )
Gende r_D es cri ptio n
Expir atio n_ D ate

Ci ty _Grou pin g

Ci ty _Grou pin g_Code  (AK1 )

Eff ec tive _D ate  (AK 1)
Ci ty _G ro up ing _Des cr iptio n

Exp i ra tio n_ Dat e

Cos t_ Dis tri butio n

Glo bal _ID (FK,AK1)

Cos t_Distr _Code ( FK,AK1)

Effe c tive _Da te  (AK 1)
Compa ny _Co de ( FK)
Cos t_Cen ter ( FK)
Exp i ra tio n_ Dat e

Cos t Di s trib uti on

Cos t_Distr _Co de  (AK1)

Cos t_ De sc rir ption

Lang ua ge _Sk il ls

Glob al _ID (FK,A K1 )
Lang ua ge _Sk il ls  (FK,AK1)
Lang ua ge  (FK)

Effe ct ive _Dat e
Pro fi c ien cy

Exp ira ti o n_ Da te

La ngua ge s

La ngua ge _Co de  (A K1 )

La ngua ge _De sc ri p tion

Pay ro ll_Sta tus

Pay ro ll_Are a (A K1 )

Pay ro l_Are a_ De sc ript ion

Di re ct

Di re ct_ Cod e (AK1 )

Pay _G rad e (FK1
Tim e_Unit  (FK1 )

Effe ct ive _Da te
Exp ira ti o n_Date

Ti me _Unit

Ti me _Unit ( AK1)

Effe cti ve _Date  (A K1 )
Ti me _Unit_ De sc r
Exp ira tion _D a te

Inc en tiv e_ Pla ns

Gl oba l_I D (FK,A K1)

Ef fec tiv e_ Da te  (Ak 1)
Ty pe_ of_ Pla n ( FK)

Sto ck _O ptio n_Pla n (FK)
Co nn ecti on_ Pe op le_Bonu s
To tal_ Ta rge t_Cash _Co mp

Wage _Type  (FK)
Sto ck _Pr ice
Cu rre ncy  (FK)
#o fOpt ion s_ gr ante d

Ty pe _o f_ Pla n (In ce nt ive s)

Typ e_ of_ Pla n (A K1 )

Eff ec tiv e_ Da te  ( AK1)
Op tion _Type _Desc ripti on

Ex pir atio n_ D ate

Re la tion sh ip  typ e/n umbe r

R ela ti o ns hip /Ty pe

Rela tion shi p_Typ e/Number ( AK1)

Effe ctiv e_ D ate  (A K1)
Typ e_ of_ re lat ed _Objec t ( AK1 )
I D_o f_ rela te d_ Ob je ct  ( AK1)
A bb re via tion
Nam e
Exp irat ion _Dat e

Go b a_ u c to ( )

Eff ec tiv e_ Da te  (AK1)

Glo b al_ Fu nc ti o n_Des cr iptio n
Ex pir atio n_ D ate

Pers on nel  Area

Pers on nel _Are a (A K1)

Pers on nne l_Ar ea_ De sc ri pt ion
Exp ira ti o n_Date
Effe ct ive _Da te  (AK1 )

Pe rso nn el_ Sub _A rea

Pe rso nn el_ Sub _A rea  (A K1)

Pe rso nn ne l_Su b_A re a_Des cri ptio n
Exp ira tion _Da te
Effe cti ve _Da te (A K1 )

Emplo ye e_Gro up_ De sc ri ptio n
Expir atio n_ D ate
Effec tiv e_ Da te  (AK1 )

p a to _ a te

Effe ct ive _Dat e ( AK1 )

Cha ll eng e

Cha ll eng e_ Co de (AK1)

Eff ectiv e_ D ate  (AK 1)

C h allen ge _Des cr ipt ion
Typ e_of _Ch al len ge
End _Dat e

Exp i rat ion _Dat e

Pers on _Fa mi ly

Glo bal _ID (FK,AK1)

Famil y _Ty pe _Cod e ( FK,AK1)
Effe ct ive  Date (A K1 )
Famil y _Ty pe _Des cr iptio n
Famil y _Member_ Las t_Name
Famil y _Member_ Firs t_Name
Famil y _Member_ Ge nde r (FK)
Famil y _Member_ Bir thda te
Famil y _Member_ Bir thpl ace

Famil y _Member_ Co untr y_Cod e ( FK)
Famil y _Member_ Na tion alit y_Cod e (FK)
O th er _Titl e
In i tia ls
Exp ira tio n_ Date

Pre vio us _Emp lo ym ent

Glo ba l_I D (AK1)

Pre vio us _Emp l_ Cod e ( AK1)
Eff ec tiv e_Dat e ( AK1)
Co unt ry_ Key ( FK)
Ind us try _Se c tor  (FK)

Pre v iou s_Fun cti on  (FK)
Ex pir atio n_D a te

In du st ry_ S ec tor

In du stry _Sec tor_ Co de (AK1 )

In du st ry_ S ec tor _De sc rip ti o n

Pre vio us_Fun ctio n

Pre vio us_Fun ctio n_ Cod e ( AK1)

Pre vi ous _Fun ctio n_ Des cri p tion

In ter na l_Med i c al_Ser vic e

G lob al_ ID ( AK1)

Ef fe ctiv e_ D ate  (A K1 )
In t_Med ic al_ Se rv_ Ty pe  (FK)
Re su lt of  Ex am
Ex pi rat ion _Dat e

Inte rn al_ M ed ica l_S erv

Int_ Me dic al_ Se rv_ Ty pe (AK1 )

Int_ M ed ica l_S e rv_ De sc ri p tion

Ob jec ts_ on_ Lo an

Glo ba l_ID  (AK1 )

Eff ec ti v e_ Da te (AK1)
Ob jec ts_ on_ Lo an_ Typ e (FK)
Nu mb er

Un it
Ex pir atio n_ D ate

Objec ts_ on_ Lo an_ Ty pe

Objec t_o n_L oa n_Typ e (A K1)

Objec t_o n_L oa n_D es cri ption

HR  V is ion  Job  Hist ory

Gl ob al_ ID ( FK,AK1 )
Co un try ( FK)

Bu sin es s Group

Lin e M an ag er
Jo b Title

Exit Int erv iew

Glob al_ ID (AK1)

Exi t_ Re aso n_ Co de (FK1)

Effe ct ive _Date  ( AK1)
Lea vin g_ fo r_C o mp etito r

Exi t_ Re ason _Cod e

Exi t_ Re ason _Cod e_Typ e (AK1 )

Exi t_ Re ason _Cod e (AK1 )

Effe ct ive_ Da te  (AK1 )
Exi t_ Re ason _Cod e_Des cr
Exp ira tion_ D ate

Wo rk_ Sc hed ule

Glo ba l_ID (FK,AK1 )
Wo rk_ Sc hed ule _Rule _De sc ripti on
Time_ Ma nag emen t_Status  (FK)

Wo rkin g_ Week  (FK)
Par t_Ti me _Emp loy ee
Em plo yment _pe rce nta ge

Dai ly_ Worki ng_ Ho urs
We ekl y_ Wo rkin g_ Ho urs

Mo nthl y_ Wo rkin g_ Ho urs
An nua l_Wo rkin g_ Ho urs
We ekl y_ Wo rk_ Da ys

Servi ce _Da te_ Ty pe

Date_ Ty pe_ Co de  (A K1)
Effe ctiv e_ D ate  (A K1)
D ate _Des cr ipt ion
Expi rat ion _Dat e

Exp a tria te_ Org_ A ssi gnmen t

G lo bal _ID (AK1)

Eff ec tive _D ate  (A K1)

Pers on ne l_Area ( FK )
Pers on ne l_Subar ea (FK)
Exp i ra tio n_ Dat e

Inp a tria te Term s  of  Co n tra ct

Gl ob al_ ID ( AK1 )

Inp a tria te_ Su bty pe  (FK)
Ef fe ctiv e_ Da te ( AK 1 )

Inp a tria te Typ e ( FK)

Inp a tria te Cate go ry  (FK)
Ho me _Cou ntry ( FK)
Ho me _Cou ntry Pers on nel
_Are a (FK)
Ho st_ Co unt ry (FK)

Re p atr iatio n_ gu ara nt ee d
Nu mb er_ of_ Exte ns ion s
Sp ec ial_ Ca se
Inp a tria te_ Su bTyp e ( FK)
So c ial_ Se cur ity _Typ e ( FK)
Ex pi rat ion _Da te

In pa tr iate _Su b typ e

In pa tr iate _Su b Ty pe  (AK1 )
Glo bal _ID (AK1,FK)

Effe c tive _Da te (AK1 )

L as t na me
Firs t na me
Bi rt h d at e
Gen de r
SSN

Spe cia l_Cas e
I nsu ran ce _Ty pe ( FK)
I nsu ran ce _Name  (FK)
I nsu ran ce _Numb er
Tar iff of Ins ura nc e Co
Curr en cy
Ass es sment _Per iod  (FK)
Cer tifi ca te_ Nee de d
Peri od_ Ap pli ed_f rom

Per iod _A p plied _t o
Statu s
Fami ly _Member
Num b er _o f_ch i ld ren  ( FK)

In su ranc e_Typ e

In su ranc e_Typ e (A K1)

In su ran ce _Des cr ipt ion

Inp atr iat e Ca te go ry

Inp atr iat e_Cate go ry  (A K1)

Inp atr iat e_Cate go ry _Des cr iptio n

Ins ura nc e_ Nam e

Ins ura nc e_ Nam e (AK1)

Ins ura nc e_ Nam e_ De scri ptio n

As se ssm ent_ Pe ri o d

As se ssm ent_ Pe ri o d (AK1 )

As se ssm ent_ Pe ri o d_Des cri ption

Num b er o f Chil dre n

Numbe r_Of _Ch i ld ren  (AK1 )

Num b er_o f_ Ch i ld ren _D e scri ptio n

Sala ry _Stru ct ure

Sala ry_ Str uctu re_ Co de  (AK1)

Effe cti ve _Date  (A K1)
Sala ry _Stru ct ure _D es crip tio n
Exp ira tion _D a te

Grad e_ Re gio n

Grad e_ Re gio n_Cod e (A K1)

Effe ct ive _Date  ( AK1 )
Grad e_ Re gio n_Des cri pt ion
Exp ira tion _D a te

Pay _Sc ale _Type

Pay _Sc ale _Type  (AK1 )

Eff ecti ve _Date  (A K1)
Pay _Sc ale _Type _Desc rip ti on
City _Gr oup ing  (FK
Pay _Sc ale _a rea  (FK)
Pay _Sc ale _Grou p (FK)
Pay _Sc ale _L eve l (FK)
Ex pira tion _D a te Ban k_Detail s

Glo bal _ID (FK, AK1)

Ban k_Detail s_ Typ e (FK, AK1)
Effe ct ive D a te (A K1 )
Pay ee
Pos tal_ Code
Ci ty
Ban k_Coun try
Ban k_Key
Ban k_Acco un t

Ban k_Contro l _ Key
Pay me nt_M eth od
Curr enc y (FK )
Stan da rd_Pe rc enta ge
Purp os e
Exp ira ti on _Date

Earn ing s_ Ded uc t

Glob al_ ID (FK,A K1)

Wag e_ typ e (FK,)
Effe ct ive  D ate  (A K1 )
Amo un t
Curr enc y ( FK)

Units _o f_Tme  (FK)
First _Pa ymen t_Date

In te rva l_ Pe riod s
In te rva l
Unit
Rea son _fo r_Cha ng e
Exp ira tio n_ Da te

Sto ck _Pl ans

Sto ck _O ptio n_ Pla n (AK1)

Ef fec tiv e_ Da te  (AK1 )
Ac ti v e_Plan _Cod e
Ex pir ati on _Date

Ba sic _Pay

Gl oba l_ID (FK,A K1 )

Pa y_c han ge_ rea so n (FK,)
Ef fec tive  D ate  (A K1)

Pa y_Scale _Typ e (FK)
Pa y_Scale _Are a (FK)
Pa y_s cale _g rou p (FK)
Pa y_ Sca le _le ve l (FK)
Amou nt
Nu mb er
Ind ic ator _In dir ec t
Pla nn ed_Comp_ Co de (FK)
Ca pa ci ty

Ho urs _wo rke d
Da te_ of_n ext_ In cre ase
An nu al_Sala ry
Cu rre ncy ( FK)
Wage _Ty pe( Ba si c ) (FK)
Ex pir ati o n_ Da te

Mo nito rin g_ of _Dat es

Glo bal _ID (AK1 )
Date _Typ e (FK1 )
Eff ec tive _D a te ( A K1)

Dea dli ne_ Da te
Pro ce ss _In di ca tor
Remin der _Date
Foll ow_Up_ Time
Exp i ra tio n_ Da te

D irec t_ Ind ire ct_ De sc ri p tion
Ex pi rat ion _Dat e
Ef fe ctiv e_ D ate  (A K1 )

Spec ial _Paymen t_Statu s

Spec ial _Paymen t_Statu s (AK1 )

Spec ial _Paymen t_Statu s_Code
Spec ial _Paymen t_Des cripti on
Exp ira tion _D a te

Effe cti ve _Date  (A K1)

Emplo yment_ Sta tus

Emplo yment_ Sta tus _Code  (AK1 )

Ef fec tiv e_Dat e ( AK1)

Emplo yment_ Sta tus __Cod e_ De scrip tion
Ex pir ati on_ Da te

Co mmu nic atio n

Co mmu nic atio n_ Typ e_ Co de (AK1 )

Eff ecti ve _Date  (A K1)

Co mmu nic atio n_ Typ e_ De scrip ti o n
Ex pira tion _D a te

Tim e_ Ma na ge me nt

Tim e_ Ma na ge me nt_S tatu s_ ( AK1)

Ef fec tiv e_ Da te  (AK 1 )
Tim e_ Ma na ge me nt_S tatu s_Cod e (A K1)

Tim e_ Ma na ge me nt_S tatu s_Des cri ptio n
Ex pir ati on _Date

Wo rki ng_ We ek

Wo rki ng_ We ek ( AK1)

Eff ec ti v e_Date  (A K1)
Wo rki ng_ We ek_ Co de (AK1)

Wo rki ng_ We ek_ De scr ipti on
Ex pir atio n_D a te

So cia l _ Sec uri ty

Glo ba l_I D (AK1)

Eff ec tiv e_Date  ( AK1)
So cia l _ Sec uri ty_ Ty pe  (A K1)

Ce rtif ica te_ Ne ed ed
An nua l_ Pens ion ab le_ Sal ary
Typ e_ of_ Pens ion ab le_ Sa lar y

Pre vio us _NIEBPs
Ca lcu late d_Base _Gros s_ Sa lary
Ta rge t_ Ince nt ive
Job _Grad e (FK)
Ex pir atio n_D a te

Co mpa ny _Se rvi ce _Da tes

Gl obal _ID
Ef fect ive _Dat e ( AK 1 )

Da te_Type _Cod e (FK)
Ex pira tio n_ Da te

Pla nn ed_ Co mp en sati o n

Pla nn ed_ Co mp _Code (AK1)

Ef fec tiv e_ Da te  (AK1)

Pa y_Gra de (FK)
Pa y_Sca le_ Ty pe ( FK)
Dir ec t (F K)
Ex pir atio n _Date

Date _Ty pe

Date _Ty pe  (A K1)

Date _Ty pe _Desc riptio n

Con tra ct Elements

Glo ba l_ID (AK1)

Eff ec ti v e_ Date  (A K1)
Con tra ct_ Typ e_Code  (FK)

Va lid_ Until
Con ti n ued _Pay
Sic k_Pay _Supple m ent
Pro ba tio na ry_ Pe ri o d
Not ice _Pe rio d_fo r_ER
Not ice _Pe rio d_fo r_EE
Ex pira tio n_ Dat e

Pa y_ Sc ale _Area

Pa y_ Sc ale _Area  (AK1)

Effe ctiv e_ Date  (A K1 )
Pa y_ Sc ale _Desc r
Exp irat ion _Dat e

Pay _Scal e_G rou p

Pay _Scal e_G rou p (AK1 )

Eff ec tive _D ate  (A K1)

Pay _Scal e_G rou p_Des cr
Exp i ra tio n_Dat e

Pa y_Sca le_ Le vel

Pa y_Sca le_ Le vel  (AK1 )

Ef fec tiv e_ Da te ( AK1)

Pa y_Sca le_ Le vel_Des cr
Ex pir atio n_ D ate

In pat riat e_ Ty pe

In pat riat e_ Ty pe  (A K1)

In pat riat e_ Ty pe _Des crip tio n

Train ing _Hist or y

Globa l_I D (FK,A K1)

Effec tiv e_ Da te  (Ak1 )
Cours e_Name
Cours e_The me
Traini ng_ Co de

Cours es_ Du rati on
Cours e_O rg ani za tion
Cost _o f_Tra inin g
Curren cy
In tern al/ Ex ter na l
 

Ma rita l

Ma ri ta l_Status _Code  (AK1 )

Ma rita l _ Stat us _Des cr ipti on

Pr icewaterhouseCoopers

Wage_ Ty pe s

Wage_ Ty pe  (AK1)

Wage_ Ty pe _De sc ri p tion

Measures deployment flexibility and 
responsiveness of emplo yee 
development

Percentage  of workforce changing posit ions as a 
result of transfers or promotions.

Internal Transit ion Rate

Percentage  of leadership posi tions f illed through 
internal development.

Internal Succession Rate

Measures leadership development 
within an organi zational u nit.

Percentage  of management positions filled by 
employees from an organizational unit both 
within that or ganization and through transfers out 
of the organization versus management positions 
f illed from outside the organizational unit.

Import/Export ratios

Percentage  adoption of self-service channels for 
employee action and i nquiry versus other 
channels

Employee Self-Sufficiency

May be compared to market as well 
as internal be nchmarks for 
retention, safety, etc.

Deviations from planned staff ing levels due to 
absenteeism, turnover, injury

Effective Workforce 

Survey results preferred to 
complaints as a controlled measure

Number of customer complaints or surveyed 
satisfaction levels

Customer Satisfaction

Certif ied competencies available within workforce 
for available tools and techniqu es.

Certif ications, Licenses, and 
Validations

Measures deployment flexibility and 
responsiveness of emplo yee 
development

Percentage  of workforce changing posit ions as a 
result of transfers or promotions.

Internal Transit ion Rate

Percentage  of leadership posi tions f illed through 
internal development.

Internal Succession Rate

Measures leadership development 
within an organi zational u nit.

Percentage  of management positions filled by 
employees from an organizational unit both 
within that or ganization and through transfers out 
of the organization versus management positions 
f illed from outside the organizational unit.

Import/Export ratios

Percentage  adoption of self-service channels for 
employee action and i nquiry versus other 
channels

Employee Self-Sufficiency

May be compared to market as well 
as internal be nchmarks for 
retention, safety, etc.

Deviations from planned staff ing levels due to 
absenteeism, turnover, injury

Effective Workforce 

Survey results preferred to 
complaints as a controlled measure

Number of customer complaints or surveyed 
satisfaction levels

Customer Satisfaction

Certif ied competencies available within workforce 
for available tools and techniqu es.

Certif ications, Licenses, and 
Validations
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Cjelovita izgradnja Lean tvrtke sadrži: Usklađenje i integriranje svih dijelova 
organizacije tvrtke i lanca dobave u procesno strukturiranoj Lean organizaciji 

samoprilagodljivog oblika i veličine sukladno promjenama koje zahtjeva kupac.



Developing a Lean and Green shipyard
Result of systematic modeling of Lean structure

Example: Brodotrogir hired Fraunhofer, IBM, SMDS and others to help 
them with the transformation planning and implementation—extreme 
makeover: half the size, double the output, three more business models 

1 skladište čeličnih limova i profila
2 i d dij l i l
1 skladište čeličnih limova i profila
2 i d dij l i l
1 skladište čeličnih limova i profila
2 i d dij l i l
1 skladište čeličnih limova i profila
2 i d dij l i l
1 skladište čeličnih limova i profila
2 i d dij l i l

The shipyard itself becomes a completely different animal—lean and 
mean profit machine and still building, repairing and/ or servicing ships  

1

2 izrada dijelova i panela
3 montaža sekcija
4 bojanje
5 montaža blokova
6 gradnja prstena
7 gradnja trupa

LN

1

2 izrada dijelova i panela
3 montaža sekcija
4 bojanje
5 montaža blokova
6 gradnja prstena
7 gradnja trupa

1

2 izrada dijelova i panela
3 montaža sekcija
4 bojanje
5 montaža blokova
6 gradnja prstena
7 gradnja trupa

1

2 izrada dijelova i panela
3 montaža sekcija
4 bojanje
5 montaža blokova
6 gradnja prstena
7 gradnja trupa

1

2 izrada dijelova i panela
3 montaža sekcija
4 bojanje
5 montaža blokova
6 gradnja prstena
7 gradnja trupa

LNLNLN

1. BRODOGRADILIŠTE  (57% kopnenog dijela i 19% morskog dijela)
2. BRODOREMONT  (3% kopnenog dijela i 32% morskog dijela)
3. NAUTIČKI TURIZAM  (15% kopnenog dijela i 49% morskog dijela)
4. SERVIS MALIH PLOVILA  (5% kopnenog dijela)
5 ADMINISTRATIVNA ZONA (6% kopnenog dijela)

4
10

2 1

8
10

9
7

6

35 6

LB

12

8

4
10

2 1

8
10

9
7

6

35 6

LB

4
10

2 1

8
10

9
7

6

35 6

LB

4
10

2 1

8
10

9
7

6

35 6
4

10

2 1

8
10

9
7

6

35 6

LB

12

8

12

8

12

8

12

8

10SMDS Consulting 

5. ADMINISTRATIVNA ZONA  (6% kopnenog dijela)
6. ZONA PARKIRALIŠTA  (5% kopnenog dijela)
7. PROIZVODNA ZONA-MALA PLOVILA  (5% kopnenog dijela)

Source: Fraunhofer/ Brodotrogir 9 skladište opreme
10 radionice za izradu i opremanje gradnja trupa

8 opremanje na obali

11

8

11 dok za remont plovila
12 remontne radionice

LO
9 skladište opreme

10 radionice za izradu i opremanje gradnja trupa

8 opremanje na obali
9 skladište opreme

10 radionice za izradu i opremanje gradnja trupa

8 opremanje na obali
9 skladište opreme

10 radionice za izradu i opremanje gradnja trupa

8 opremanje na obali
9 skladište opreme

10 radionice za izradu i opremanje gradnja trupa

8 opremanje na obali

11

8

11 dok za remont plovila
12 remontne radionice

LO

11

8

11 dok za remont plovila
12 remontne radionice

LO

11

8

11 dok za remont plovila
12 remontne radionice 11

8

11 dok za remont plovila
12 remontne radionice

LO

S F h f / B d t i
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11SMDS Consulting 
Source: Fraunhofer/ Brodotrogir

Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 15 Implementacija koncepta Lean u brodograditeljstvu 24-04-2009



Developing a Lean and Green Shipyard
Main tool for implementation and for continuous change process 
(B i L ) 5S 1 d 5S 1 Offi(Becoming Lean): 5S+1 and 5S+1 Office

Sortirano
Identifikacija i 
odstranjivanje 

整理 5S+1
Office

Sigurno
i bez

Sjajno
Čisto i uredno

odstranjivanje 
nepotrebnog

Samoodrživo
Upravljanje provjerama

i održavanje pravila
(standarda)

清掃躾

Shine

Sort

Sustain

S1
+1

i bez
nekorisnog

Sistematizirano
Organizacija i

Standardizirano
Uspostava procedure
za održavanje 3S a

整頓清洁

Sustain

Safety

Sortirano
Identifikacija i 

整理 5S+1
označavanjeza održavanje 3S-a

Standardize Set

Sigurno

Sjajno
Čisto i uredno

Identifikacija i 
odstranjivanje 
nepotrebnog

Samoodrživo
Upravljanje provjerama

i održavanje pravila
(standarda)

清掃躾 Sort
S1
+1

Sigurno
i bez

nekorisnog

SistematiziranoStandardizirano
U t  d

(standarda)

整頓清洁

ShineSustain

Safety
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Organizacija i
označavanje

Uspostava procedure
za održavanje 3S-a
Standardize Set



Developing a Lean and Green Shipyard
Value stream mapping (Material and Information flow mapping): 
B i t l f id tifi ti i t d 5S ti

51630 Dispečeri
51900 Poslovođa transporta
5

51630
Poslovođa 

1 smjena/dan (8 h)
0,5 h (odmor)
0,5 h (prekid)

Raspoloživo vrijeme= 420 min/dan
Raspoloživi radni dani = 240 dan/god

Zahtjev 10.000  spojeva/brod
Takt = 100 dana/10.000 spojeva

= 1 dan/100 spojeva
= 420 min/100 spojeva
= 4,2 min/spoj (“crne cijevi”)

8
10.000 spojeva
Ritam 100 dana

1
UNAPRIJEDITI UPRAVLJANJE 

Z

VSM mikro

Basic tool for identification improvements and manage 5S actions

Izdvajanje i 
dostavljanje

spojnica i 
priključaka

Poslovođa 
brodocjevara

51670
Poslovođa 
zavarivača

51090
Rukovoditelj  

radionice AKZ

51630
Poslovođa za 

montažu

Tc = 28 min

Trasiranje i 
rezanje 

spojnica na 
pili ili 

plamenom 51670
Poslovođa brusača

51700
Voditelj kontrole

51900
Poslovođa 
transporta

0+1

1
1 1

1 1 3

UNAPRIJEDITI UPRAVLJANJE 
PROCESOM

10 dana
17 TJ

51670 Rukovoditelj 
zavarivača i 

brusača1

O
ffi

ce

Tc = 210 min
Tpz = 15 min
To =  5 min
Tk = 3 min

zavarivača

PUSH PUSH

Tpz = 15 min
To = 6 min
Tk = 3 min

(Skladgradnja)
Poslovođa

0+1

1

1
Z

11 dana
21 TJ

n =  2T J/dan
1

Trasiranje i 
rezanje cijevi 

plamenom

5S
+1

  O
Izdvajanje i 
dostavljanje

cijevi
Tc = 210 min
Tpz = 15 min
To = 6 min
Tk = 3 min

Trasiranje i 
rezanje cijevi 

na pili

Tc = 210 min
Tpz = 5 min
To = 0 5 min

Narezivanje 
cijevi

Tc = 28 min
Tpz = 15 min
To = 5 min
Tk = 3 min

Tc = 210 min
Tpz = 15 min
To = 5 min

Postavljanje i 
pripajanje 
spojnica i 

priključaka
Tc = 210 min
Tpz = 10 min
To = 15 min

Zavarivanje

Tc = 210 min
Tpz = 5 min

To= 7 min

Brušenje

Tc = 560 min
Tpz = 20 min
Tk = 60 min

Kontrola i 
tlačenje

Tc = 180 min
Tpz = 30 min
Tk = 3 min
n = 100 spoj/dan
Zauzeće = 85%

Kompletiranje
za montažu

Tc = 210 min
Tpz = 15 min
To = 1 min

Savijanje 
cijevi

Tc = 420 min
To = 14 min

Čišćenje i 
bojanje cijevi 

(AKZ)

Trasiranje i 
rezanje 

prodora za 
ogranke i 
priključke

0+1

2 + 11
2

2
4 4 2

4
Z

8 dana
16 TJ

Z
12 dana
23 TJ

W2  W3  W4  W1  W3  W4  W5  W1  W3  W4  W5  W3  W4  W  W6  W1  W3  W4  W  W3  W4  W6  W3  W4  W  W3  W4  W6  

Tc = 210 min
Tpz = 5 min
To= 1 min

Proširivanje / 
utiskivanje 

cijevi

To = 0,5 min

1

1 + 21

LEGENDA: 
7 + 2 Rasipanja (7W+2): W1 - Prekomjerna proizvodnja, W2 - Suvišne zalihe, W3 - Suvišan transport i 
manipulacija, W4 - Suvišne kretnje i radnje, W5 – Čekanje, W6 – Greške, W7 - Prekomjerna 
obrada/prerada, neprimjereni tehnološki postupak, W8 - Ljudi, W9 - Metrika 

W2, W3, W4, 
W5, W6, W9

W1, W3, W4, W5, 
W6, W7, W9

W1, W3, W4, W5, 
W6, W7, W9

W3  W4  W5  W6  W7  W9

W3, W4, W5, W6, 
W7, W9

W1, W3, W4, W5, 
W6, W7, W9

W3, W4, W6, 
W7, W9

W3, W4, W5, 
W6, W7, W9

W3, W4, W6, 
W7, W9

W3, W4, W5, 
W6, W7, W9 W1, W4, W5, 

W6, W7, W9
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0,5 dana 0,5 dana 0,5 dana 0,5 dana 0,07 dana 0,5 dana (+8) 0,5 dana 0,5 dana 1,3 dana 1 dan (+12) 0,5 d Tc= 4,07 d
6 min 1 min 6 min 5 min 5 min 15 min 7 min 14 min To= 59 min

W3, W4, W5, W6, W7, W9

DV < 3,45%5S+1



Developing a Lean and Green Shipyard
Change management: Do it every day, planned, in small steps

LEAN PRODUCTION
Implementacija 6S Pipe & Locksmit Shop

Rezultat pilot projekta 5S+1

20 07 2010 0830 27.07.2010. 0858

20.07.2010. 0825 22.07.2010. 0832

20.07.2010. 08 27.07.2010. 08
LEAN PRODUCTION
Implementacija 6S – S6 Zaštita okoliša 

S1 – nastavak: Ostvareno

OSTVARENJE PLANA 

47 TJ. 19.-24.11.2012. 

Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 4 6S – Implementacija-Pipe & Locksmith Shop 27-07-2010.

23.11.2012.12.10.2012.
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Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 6 6S – Implementacija S6 – Zaštita svijeta oko nas 24.11.2012.

12.10.2012. 22.11.2012.



Developing a Lean and Green Shipyard
Measure improvements: Tangible and Intangible

LEAN PRODUCTION
Implementacija 6S Pipe & Locksmit Shop

1. Funkcijska organizacija za 6S – Samoocjena 1/5

POLAZNO STANJE

MIN MAX PROSJEK

21 samoocjenjivač
LEAN PRODUCTION
Implementacija 6S – S6 Zaštita okoliša Benefit?

5%

35% 1260 m = 540 m +720 m MIN-MAX PROSJEK

223 10,62
< 2

LEAN PRODUCTION
Implementacija 6S Pipe & Locksmit Shop

POLAZNO STANJE

540 m

35%

60%

1260 m  540 m 720 m

Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 2 6S – Implementacija-Pipe & Locksmith Shop 26-07-2010.
Prvi prioritet u akcijskom planu dobivaju najlošije ocjene

10

15

20

25

1. Sortiranje

2. Sjaj6. Sigurnost

1. Funkcijska organizacija za 6S – Samoocjena 4/5Jednokomadni tok (“one piece flow system”) umjesto guranja (“Push system”)

OSTVARUJE SE UKLANJANJE SVIH 7+1+1 RASIPANJA I SMANJUJE EMISIJA 
PLINOVA U ATMOSFERU ZA PREKO 50%(W10)!!! 

Do it ove r  again

Pogrešna 
metrika,

W1 W2 W3 W4 W5 W6 W9
+ W10

Rasipanje energije
(emisije plinova)W7 W8

0

5

3. Sistematiziranje5. Samoodržavanje

A B C DBrodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 6 6S – Implementacija S6 – Zaštita svijeta oko nas 23.10.2012.

Prekomjerna 
proizvodnja Zalihe Transport Čekanje

Prekomjerna 
obrada Pokreti Greške

metrika,  
Nedostatak 

informacija..
Ljudski 

potencijali

Brodotrogir d.d. M.Sc. Mario Rovan:  Lean shipbuilding at shipyard Brodotrogir, AIM, Conference, Split, Croatia, 21.09.2013. 17

Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 5 6S – Implementacija-Pipe & Locksmith Shop 26-07-2010.

4. Standardizacija

A-max  A-min  B-min  C-min  D-min  Rezultat 22.07.10.

Prvi prioritet u akcijskom planu dobivaju najlošije ocjene



Developing a Lean and Green Shipyard
Don’t forget people: They are the most valuable asset that the 

hcompany has
LEAN PRODUCTION
Implementacija 6S – S6 Zaštita okoliša 

OSTVARENJE
PLANA 

29 11 2012
Radni tim koji je izdržao do kraja!

29.11.2012. 
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Brodotrogir d.d. mr.sc. Mario Rovan, dipl.ing. 24 6S – Implementacija S6 – Zaštita svijeta oko nas 30.11.2012.



Outline

• Introduction to shipyard Brodotrogir d.d.
• Characteristics of Shipbuilding
• Developing a Lean and Green Shipyard
• Conclusion
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Lean – Measurement of improvement

(Scorecard)

0 K b t ti With t i l t ti l0 Known best practice: Without implementation plan

1 Implementation plan: No ongoing activities

2 Ongoing activities on best practices

3 Best practice implemented in some manufacturing 
ll

Brodotrogir 
is there!

3 cells

4 Best practice implemented in all manufacturing 
cells

5 Model of Company for best practice
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The simplest measure is carried out by comparing their own productivity and 
business process management with best practices.



Thanks four your attention!Thanks four your attention!

Questions?
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M.Sc. Mario Rovan, mario.rovan@brodotrogir.hr


