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CONTEXT ® P
b

According to OECD:

Colombia is Latin America's fourth largest economy and its short-term growth prospects
remain strong by OECD and Latin American standards. Enhanced macro-economic policy
settings, the benefits of a commodity boom and better security conditions have yielded
strong economic growth since the early 2000s.

Colombia has made much progress in its economic and social development, underpinned
by prudent macroeconomic management and an improved business environment, and a
progressive opening of the economy. It has achieved high economic growth over the past
decade and shown resilience during the crisis

To ensure sustainable and inclusive growth over the medium-term, the Colombian
authorities are faced with three key challenges:

e Adjusting to the commodity boom
* Boosting productivity growth \/
e Reducing income inequality



Colombia is an upper middle income country, but its income per capita is 70% below
the OECD average and below many other emerging markets. Low labour productivity
explains most of the gap.

Strong growth performance but large income inequality
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Colombia - Overall Performance
El Overall Competitiveness Basic Facts
2010 2011 2012 2013 2014 Value Year
. " r
Rank 45 46 52 48 51 Population (million) 47.12 | 2013
Land area (km? '000) " 1,141.8 | 2013
El Economic Performance
2010 2011 2012 2013 2014 GDP ($ billion) i 378.1 2013
Rank 35 41 33 37 40 GDP (PPP) per capita ($) " 11,015 | 2013
E Government Efficiency Real GDP growth (%) il 4.3 | 2013
2010 2011 2012 2013 2014
. . . 0 r
Rank 38 45 50 42 49 Consumer price inflation (%) 2.0 | 2013
Unemployment rate (%) r 9.65 | 2013
El Business Efficiency
2010 2011 2012 2013 2014 Labor force (million) i 23.29 2013
For 60 Countries Rank 39 37 48 44 48 Current account balance (%) |  -3.36 | 2013
El Infrastructure Direct investment
2010 2011 2012 2013 2014 Stocks inward ($ billion) To111.92 2012
Rank 53 54 57 55 56 Flows inward (% of GDP) T 4.44 | 2013
Competitiveness Landscape
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COLOMBIA: CRECIMIENTO ECONOMICO

2013
2012 - -
Trim| Trimll Trim Il Ene-Sept
Agropecuario 2,6 4,1 7,6 6,6 6,1
Café 2,2 15,6 31,9 41,6 30,1
Otros agricolas 2,9 1,7 6,8 3,6 4,0
Pecuario 4,1 3,4 3,4 3,7 3,5
Madera, pesca 1,4 2,7 53 3,0 3,7
Mineria 6,0 1,6 4,1 6,1 3,9
Carbon 3,9 -20,8 -5,6 -5,5 -10,8
Botsilcy 55 8,0 7,5 10,3 lc
|Industrla Manufacturera -0,5 -3,9 1,3 -1,0 -1,2 |
Electriciaaa, gasyague 25 26 48 =T 4,1
Construccién 6,3 9,1 2,5 21,3 10,8
Edificaciones 59 9,9 7,7 24,8 13,6
Obras Civiles 6,9 8,2 -1,9 18,6 8,3
Comercio, restaurantes y hoteles 4,1 2,9 4,1 43 3,8
Transporte, icaci 4,1 2,3 3,0 2,9 2,7
Finanzas, servicios a las empresas 5,2 3,4 4,2 49 4,2
Servicios sociales, comunales, personales 4,9 4,7 51 4,7 4,8
Gobierno 50 4,7 57 6,2 5,5
PIB Total 4,2 2,6 3,9 51 39
FUENTE: DANE, Cuentas Nacionales
Improvement Process (%)
Training existing staff 201311 =
2012-11 58
Diversify and expand their markets in 2013-11
Colombia 2012-11
Development policies and the take-up of 2013-11
Corporate Social Responsibility 2012-11
L h duct 2013-11
aunch a new produc
P 2012-11
Obtain a certification of quality 20131
2012-11
: : ya 2013-11
Obtain environmentally certified
2012-11
. . . 2013-11
Diversify and expand their markets out
Colombia 201241
2013-11
None
2012-11
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Source: ANIF Gran Encuesta Pyme 11-2013
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It is a huge challenge we must respond to adequately
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Cluster’s Analysis <

Prospective and Technology Forecasting
Development and setup of new
. : Research and Development Model
—> materials and products with -
sustainability assurance Competitiveness Management Model
Total Factor Productivity (TFP)
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The Map Research Line of Lean Manufacturing K 4

BALDOSINES
Project No. 030112: Industrial and Management Factors for Implementing Lean e
Manufacturing in Torino Tiles Company, through factory design under Lateral Thinking

OBJETIVO 1.1 Objative Especiico 1, CONSTITUIR UN BANCO DE PROYECTOS, QUE INTERACTUEN ENTRE 81 PARA CONFORMAR UN MODELD DE COMPETITIVIDAD, BASADO EN LA IMPLEMENTACION DE HERRAMENTAS LEAN |
GENERAL MANUFACTURING
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The project for a period of time 1.5 years, explored the relationships between
improvement process under lean manufacturing through two techniques, Lateral
Thinking and The Denison Organizational Culture Model.

The lateral thinking is a creative process, developed by Edward De Bono, that helps the
operator build the physical design elements of the factory from the transformation
operations and functional requirements the costumer, through training of a strong set

of problem solving skills. This process helped the explicit understanding of factory
design and lean manufacturing and make it real.

Critical Thinking Critical Thinking
(Vertical) (Lateral)

One Answwer

hathematical Begin with Brainstarming Generate numerous

one Problem, Possibilities

Processes Processes,

or guestion S
g Fres-association, etc.

1 Logical thinking

Process

Begin with one Problem,

Mumerous data

http://home.ubalt.edu/



Levels of lean transformation — kaizen perspective

\Ways to Generate Ideas (The innovator’s DNA Gregensen & Christensen)

Skill # 1: Associating

dots, like putting wheels on a suitcase...
Skill # 2: Questioning

guestions
Skill # 3: Observing

done. What Works, what doesn’t work
Skill # 4: Networking

you, and understand their unique insight...

Skill # 5: Experimenting

you, and understand their unique insight...

Make connections and associations across disciplines. Connect the

Questions everything: the what?, why?, how?. Create a storm of

Watch, take pictures, take video.Explore how & why, things are

Talk to anyone and everyone, especially if they are different to

Talk to anyone and everyone, especially if they are different to

- c
© < A = SUER :
‘g 3 g Tool driven. System driven. Prlnclple driven.
s g M. planned Manag and engi “Sp us conti
o (== kaizen for selected portions  planned kaizen is linked to improvement via project, event, or
o0 of a process without company strategies and value ‘just-do-it’ approach; sponsored
£ °>n’ 2 explicit linkage to strategic stream imperatives. Kaizen by management, work team, or
5 o ® direction. ploys the sy ic elimi: worker. Kaizen activity is part of

T - of waste, unevenness and everyday work.” (Shingo Prize

overburden. model 2009)
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g Kaizen event

~ + .

g Daily kaizens

(e}

t

@ Some Kaizen events

o sub-optimize value s

stream performance. activity is daily kaizen (kaizen
Ocassional backsliding. management syst circle activities, 58
prevent backsliding. improvements, mini-events,
= employee suggestions, etc.).

© Mark R. Hamel
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Kaizen Activities

Define area for improvement
Analyse and select appropriate problem
Identify causes

Plan counter measures
Implementation
Confirmation of result
Standardisation
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Daily Time to Experiment

Looking at things from different perspective 6 Hats

Step 1: Present the facts of the case ( White Hat))

Step 2: Generate ideas on how the case could be handled (Green Hat)
Step 3: Evaluate the merits of the ideas — List the benefits (Yellow Hat),
List the drawbacks (Black Hat)

Step 4: Get everybody’s gut feelings about the alternatives (Red Hat)
Step 5: Summarize and adjourn the meeting (Blue Hat)
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The Denison Organizational Culture Model, helped explore the essence of a lean factory, which can be
summarized by the following features: independent departments through buffers and management
structures, decentralized support activities to support problem solving and continuous improvement

activities, and modular and scalable factory features which allow ease in continuous improvement in
factory layout.

A study of organizational climate to 56 workers was
conducted to determine the conditions for

TA
933&? 88‘”"? implementation of Lean Manufacturing Systems.

The model also explored variation reduction
through the development of a strong set of
problem solving skills. For this purpose was
used specifically the Involvement dimension,
where the Capability Development analyzed ,
the Teamwork and the Empowerment, a rating
extrapolated to the above aspects of 3.5, 3.92
and 3.98 over 5.0 respectively were obtained.

ConsjsTENCY



One Kaizen type unit, which served to incubate ideas of improvement, it
became an exercise in analysis and problem solving, using 8D and 5W +1 H,
where it was found that the root cause of the excessive delays in changes
reference product were due to lack of Poka -Yoke devices that allow more
ductile assemblies, that minimize the error of the on-site assembly and quality
assurance . The intervention group decided to implement the SMED technique,
which allowed a reduction in downtime caused by changes in reference in
62.22 %.




Wl operacisn interna [0 Op del cargador

[ oreracion externa  [[llJefe de maquina  [_] Operario 1 [ operarioz  [] operario 3
Il supenvisor  [_]operario montacarga [l Utima unid lote A [5Z] Primera unid lote B

Tiempo en minutos

op: i y activi en los ios de

So] ] e0]es] o] e 0] &8 [0 ] oe |100[ 10| 110]115]126]125] 130] 135 140 1a5] 150] 58] 55

Enviar ultimo ciclo y pr i de la a

Before SMED

Ultima unidad lote A

Busqueda y alistamiento de las planchas a montar

Limpieza mezcladora cara vista y cono

Busqueda de elementos para limpieza
Limpieza mezcladora y cona

Limpieza sistema cara vista

Desocupar tolvas
Barrer guarda y banda

Limpieza del skip

. Limpieza del dosificador

115,89 min

Bajar plato y fondo

Limpieza plata y fondo

Limpieza interna dosificador

Montaje del fondo

Montaje del plato

Limpieza banda dosificador
. Limpi de virolas, p ¥ io de pl

Limpieza de moldes, virolas y planchas

Bajar las planchas

Buscar y revisar las planchas a montar

Montar las planchas

Centrar y ajustar planchas

lA stamiento de mineral

Solicitar la receta del mineral a preparar

Busqueda y pesaje de materias primas

Dosificacién y mezclada de materias primas

alistamiento de mineral en la prensa

Llenado de tolvas

Busqueda al supevisor
Lienado de tolvas

Inclusion de receta en el plc

Puesta en marcha del v der

Cambio de angulos del sotostrato y ajuste de presion

Primera unidad lote B

After SMED

Operaciones y actividades en los cambios de referencia

Tiempo en minutos

20 | 35 |40 | 45 | 50 | ss [0 es | 70 78

Alistamiento de mineral en la zona de dosificacion

Busqueda y alistamiento de las planchas a montar

Alistamiento de herramienta para el equipo de trabajo

Enviar ultimo ciclo y limpleza mezcladora cara vista y cono

Limpieza sistema cara vista

Desocupar tolvas

Barrer guarda y banda

-Jefe de maquina
[Jorerarion

Limpieza del skip

Inclusién de receta en los tableros de las tolvas y el Plc

Ultima unidad lote A

. Limpieza del dosificador

Bajar plato y fondo

— [Joperarios

Limpieza del fondo y el plato

Wl creraric «

Limpieza interna dosificador

Montaje del fondo

- | ——

Montaje del plato

Limpieza banda dosificador

ll_impieza de moldes, virolas y cambio de planchas

66,06 min
Limpieza de moldes y virolas | | | | | -Op-rarlo externo
Bajar las planchas
Montar, centrar y ajustar las planchas -Supervisﬂr
Llenado de tolvas 10,25

Puesta en marcha del sistema y llenado de mezcladoras

-Ultimi unidad lote A

Cambio de angulos del sotostrato y ajuste de presién

Primera unidad lote B

Primera unidad lote B




Collectively, the results obtained:

OEE

29,14%

m Eficiencia

E Perdida de
eficiencia

70,86%

Changes in the total annual production

Produccién m2 Actual m2 Con mejora m2 Incremento

afno 2012

450.642,0 480.899,6 6,71%




Thank you

Thank you for attending! Your feedback is very important. Scanning this QR
code will take you directly to the evaluation for this course.



