Case study

Implementation of an inventory management
model along the entire supply chain under Demand
Driven MRP

INDUSTRIAS HACEB

Medellin, Colombia

By
Haceb & Flowing Consultoria
December, 2018
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Industrias HACEB - location
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Copacabana, Antioquia province, Colombia
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Company’s timeline

= -

| 2018 \

| DDMRP implemented. In\\
| the way to the best h
| practices under DDAE  /

| model. /
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Founder

José Maria Acevedo, Haceb’s founder, 99 yers old d still goes to the
company every day
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A lifetime of perseverance

“When | got ask if | have had any
difficult moment in this whole
story, | answer ...

| just have not had any easy
moments”.

José Maria Acevedo
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Main figures

Local sales: 91%
International sales: 4%

&
Sales Whirpool partnership: 5% M’ Whirlpool

Haceb Whirlpool

INDUSTRIAL S.AS.

In the Colombian )
market Whirpool’'s partnership for

manufacturing washing machines
Starting year: 2016
Washing machines per year: 85.000

Central America & Ecuador make
up 58% of the export market

12 countries

Export markets

* New refrigerator manufacturing plant

* Plastic injection plant update and capacity expansion.

* New technology development for injection of plastic parts for HWI alliance

. . * Warehouse expansion and raw materials management centralization.

Capltal Investment . Manufacturing of heating products centralized

* New packaging technology (Clear View).

* SAP

* DDMRP
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Product’s portfolio

e
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Supply chain network

Refrigerators
plant

Plastic injection
plant

- . Stoves and
0 heaters plan

Customers

--------------------------------------------------------- HWI (washing
machines) plant

A 4

Distribution center Copacabana

Spare parts
center (SOAC)

A 4

Commercialized products

e Suppliers: * Customers: 400+

o Local: 70 * 500+ finished products: manufactured and
o International: 120 commercialized

* Row materials: ,
o Local: 1800 SKU’s * More than 10,000 spare parts SKU’s

o International: 400 SKU’s
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Supply chain flow - Appliances

Manufactured and commercialized

Warehouse
1000
Raw Material

Plants
RM Refrigerators plant
Semi-finished
RM Plastic plant

Semi-finished

RM stoves and heaters
plant Semi-finished

Spare parts

Spare parts
warehouse

Customers

Commercialized products

* One national distribution center
e Seven regional distribution centers in Colombia and three specialized

sale rooms

* 411 manufactured and 96 commercialized parts
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Supply chain flow- Spare parts

Manufactured and commercialized

Customers

Technicians

Plants

. Customers
RM Refrigerators plant

Semi-finished

Technicians
Warehouse RM Plastic plant

1000 Semi-finished
Raw Material RM stoves and heaters

plant Semi-finished
Spare parts

Customers

Technicians

=
=

Customers

SOAC (spare parts distribution center)

Technicians

Commercialized products

 One national distribution center (SOAC)

* Twenty regional distribution centers
 More tan 10.000 SKU’s
e Service promise: 24 hours delivery after customer request
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Productlon system

Cuttin . .
g Hidraulic Mechanical

press press

Die cutting

Slit : ply cutting
Reels or sheets Mariani: shapes cutting
Shear: three step ctting

Covering

Punching machine Edge wrapping machine  Folding machine

Painting Manual spray painting

Washing and dryin .
g ying Automatic spray Powder and Dipping painting Curing oven

Screen painting liquid spray

Manual caljinpolymerization
oven

Screen
painting

* Stoves and heaters plant: 8 production lines, 3.500 units/day

* Refrigerators plant: 6 product families, 1.300 units/day

* Washing machines plants: 2 product families: Agipeller (spindle) 400 units/day; Impeller (rotating hub)
400 units/day
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2014: Improvement base line

. Procurement / Information for
Planning . . . .

E Inventories making decisions

* Planning was not a important » Suppliers low level service * Lack of key performance
function. e High stock - out of finished indicators for business

* Priorities: equipment goods. tracking (just local
efficiency and costs. * High inventory’s level. indicators).

* Inventory excess in order to * Obsolescence. * Planning used to be the only
protect service level. responsible for the forecast.

» Sales were the paramount
indicator.

* High inventories \
* Working Capital excess

* Very large Business Operating Cycle

* Bad service level

* High lost sales

* Rising logistics expenses

* Obsolescence -
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Supply’s model evolution

2014 2015 2016 2017 2018

Sales and operation u SAP Supply chain Beggining of DDMRP DDMRP

model implementation Management implementation: consolidation
_ _ e Distribution’s centers * Procurement

Vendors New Commercial Raw Material

*  Manufacturing

development and Logistics rol

* Spare parts =

New planning rol Production Wheel

KPI's redefinition
Integration of the
Logistics and

Commercial areas

Porfolio Management

e Sales and operations planning’s model, the ERP (SAP) and the design of the supply
chain renew the supply model.

 Between 2014 and 2017 the results of the strategic and tactical changes in the supply
model were consolidated.

* And there is still possibility to better off those results ... ¢how is it possible?
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Indicators” Snaphot before DMRP

é N [ )
Service level N BUsi 0 :
‘ O ’ Finished goods: 93% @ usmes? perating
m Spare parts: 82% R Cycle: 79 days
. J L J
é N [ )
./ Lost Sales: Warehouse surface:
¢ 3.5% 28.180 m?
. J L J
( N [ N
Stock outs — finished I Sales / net working
product: l capital: 29%
0
G J J

The results reached between 2014 and 2017 evidenced very good
performance, however it was required to improve the system in order to get

a world class management:
DDMRP
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Planning before DDMRP

Sales forecast at the SKU level (local, exports, services and

partnerships)

v

Demand planning

Production planning

v
r N
MPS and MRP processes
. y,
v
r N
Execution process: sourcing,
production, distribution
. y,

Indicators measurement

Forecast dCCcuracy:
o Make product: 40%

o Commercialized product: 30%

Service level: 88%

Inventory level: US$57.000.000
Business operating cycle: 124 days
Planning versus production

execution: 85%
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DDMRP model

[ ) r “
Aggregated_demand Ongoing portfolio
. planning J Aggregated sales management
p y N forecast \. J
Aggregated production
BETEE p [ Push event’'s )
X planning )

T permanently
= r D L monitored )
2 2= Production wheel 2
S & RN ) E (Roles, responsibilities, )
2= " y < B policies and KPIs

Planning priorities based under DDMRP )
on DDMPR/R+
L J
7 r N

g o 8 <
X = u
o =T : "l © 2 = L _
Ak [Follow up of execution alerts | EERES Prlor]cl‘Flzed allocation
283 =3e .
7S base on DDMRP/R+ S of inventories
a L ) < L )
v

[Procurement, production and)
distribution (stock
deployment) processes
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Variability in demand timing

Portfolio management

Demand segmentation

60

50
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Variability in-demand-quantity
e The DDMRP implementation started with the design of a portfolio management

process.
* One of the several tools that were used in this process is the segmentation of
products according to their variability in quantity and frequency of sale (four
categories).
 Around 57 SKU’s (produced and commercialized) withdrawn from the portfolio.
e Each of these categories requires a specific DDMRP buffer design.
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Production wheel

Category
1

Category
n

Production
wheel

Category.
5

Category
4

Category
2

Category
3

Days
Part code Description Schedule Togo| 3 4 5 6 7 9 10 11 12 13 14 16 17 18 19 23 24 25 26 27 28 30 31
9001440 N 222SE2P DATI 3766 0 | 139 139 139 139 139 139 68 77 139 139 139 299 344 277 277 277 277 277
9001447 NEV ASF 222L SE 2P DA TI EX 116 0 71 45
9001448 NEV ASF 222L SE 2P DA BL EX 62 0 62
9001442 N 252SE 2P DATI 1580 - 262 129 328 415 424
9001450 NEV ASF 252L SE 2P DA BL EX 16 0 16
9001449 NEV ASF 252L SE 2P DA TI EX 215 0 215
" 9000292 WRW25BKTWW 1350 0 138 138 138] 138 138 138 138 138 138 15
9000285 WRL22BKTWW 26 0 26
(9000291 WRM22BKTWW 250 [203] 138 112

* Regular production sequence that
minimizes change over time and
maximizes productivity.

* Adjusting the DDMRP planning to the
production wheel

8% increase in the productivity of the
plant with zero investment.
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Forecasted daily usage

Part Properties 1004342

Inventory Management

Rev Buffer Profile

Location COPA1000_Copacabana_Almacen Gene RPlus Lead Time 1"
Description SERPENTIN NEV 611AS LOKR

Unit of Measure UN

Material Type ROH_Materias Primas

OutSourceCost 0.00

RawMaterialsCost 4,238.00

Planner A04_EDISON LUNA

Part Type Buy

Vendor INDUSTRIAS FAACA COLOMBIA S AS

Vendor ID 0860404848

Fixed Lead Time 1"

Average Daily Use 579.53

Forecasted Daily Usage

Effective Daily Usage
OrderCycle

Alert Horizon
Minimum Order
Maximum Order

Order Multiple

Inclusion of future daily usage in order to properly deal with seasonalities and
promotional demands (push events)
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Haceb’'s current DDMRP model - Appliances

Manufactured and commercialized

Plants

Spare parts
warehouse

RM Refrigerators plant

Semi-finished ©

Warehouse RM Plastic plant

1000 S i—fini B
: emi-finished
Raw Materl’ ‘ RM stoves and heaters
plant Semi-finished B
Spare parts

Customers

Commercialized products

Buffer’s positioning: raw materials, semi finished products, finished products and
regional distribution centers
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Semi finished DMRP model

Shapes Shapes “Whites” “Whites”
> Slitting — Shearing > w > Cutting > w
Sheets Bases Die cutting Covers
w bases
Stamping = —» | Die cutting > w » Cable adding
Tables Die cutting
tables
N > screen
Stamping —» | Diecutting | —» | Edge wrapping w Assembly Covers
line —
Supermarket Subtube
w assembly
Gridings Glazed grids
Raw grids Glazing R w , Support Add cardboard
adding snapin

Strategic buffers positioning in both semi finished stoves and heaters plants
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Haceb’'s current DDMRP model — Spare parts

Manufactured and commercialized

EJ

Technicians

Plants

Cust
RM Refrigerators plant P/ Customers

Semi-finished i

1000 Semi-finishedll
Raw Material RM stoves and heaters

plant Semi-finishedll
Spare parts

Technicians

Warehouse RM Plastic plant

|

Technicians

I

SOAC (spare parts distribution center)

Technicians

A

L

Commercialized products

Buffers in raw material, semi finished products and distribution center of spare parts
as to attend all regional warehouses
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Current DDMRP roles

Planning roles Execution roles

Review and daily generation
of suggested orders in R+.
Ongoing follow up of DDMRP
buffers performance and
settings review:

e Buffers profiles

* Variability category

* Lead times factors

e MOQ’s

* Order frequency
ldentification of push events
and modeling them in R+.

* Daily review of execution

alerts:

* Current inventory

* Material synchronization

* Projected stock out

* Lead time managed parts
Updating alerts notes and
confirming promised supply
order dates in R+.
Contacting vendors in order
to expedite orders/make
partial delivery agreements.
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Software tool

REPLENISHMENT-

D DEMAND DRIVEN

TECHNOLOGIES

REPLENISHMENT+- Flowing__ 5N




Buffer management

A Critical

@ High

@ High (NB)

Medium

1 Low

* OToG

n<n234567

9000145 NEV ARF 248...
9001624 N HIMALAYA .
9001622 N HIMALAYA .
9001445 N 300 SE2P ...
9001443 N272SE2P ..
9001618 N240L SE2...
9001440 N 222 SE 2P

9001075 MESON AR 1._.

Priority Q 9001761 LAV M1305 OX
| + Priority Q 9001178 LAV M1305 BL
Planner Q 9001524 LAV D1800 PL

Q 9001759 LAV D1400 OX
‘ + Planner v ‘

Q 9001758 LAV D1300 OX
LEETT Q 9001641 LAV D0850 PL
\ + Location N \ Q 9001584 HX MASALA ...
Alert Severity Q 9001385 HX MASALA ...
‘ + Alert Severity - ‘ Q 9001850 HX CASIA 60...

Q 9001260 HORNO AR ..
Alert Type

Q 9002019 ESTUFA SP-...
|+ Alert Type *) | al soot7o7 ESTUFA SP-...
Material Type Q 9001746 ESTUFA ARC...
| + Material Type | | a so01s78 ESTUFA 76-V...
Part Type Q 9001576 ESTUFA 76-V...

Q 9001904 EST ROMER...
‘ + Part Type v ‘

89 10

A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100,

3| 9001617 N 220L SE A0011100,

A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...
A0011100_...

o 40 v |items per page
Alert Status ~  AlertType ~ OnHand ~  Suppl.. ~
3.00 0.00
14.00 8.44
STOCK OUT 17.00 61.00
3.00 0.00
4.00 0.00
STOCK OouT Current Inve. 12.00 BN
19.00 12.01

1212472018 Projected St...

1.00 0.00

21.00 9.00

3.00 2.00

STOCK OuT Current Inve... 0.00 3.00
13.00 435

12.00 19.21

10.00 15.40

STOCK OuUT Current Inve. 0.00 3.00
WTOCK OUT Current Invef.. 0.00 3.00
3.00 0.00

STUCK OUT 5.00 3.00
STOC.COUT 2.00 28.61
4.00 3.16

3.00 0.00

3.00 0.00

5.00 0.00

3.00 1.02

1-400f4
Deman... ~ AvailableS... v %ofBu.. v ToR ~ To¥ ~
0.00 3.00 100.00 % 1.00 2.00
10.00 12.44 100.00 % 7.03 10.64
41.00 37.00 87.94% 23.78 35.98
0.00 3.00 100.00 % 1.00 2.00
1.00 3.00 100.00 % 1.00 2.00
28.00 1911 100.00 % 10.80 16.34
18.00 13.01 100.00 % 7.35 11.12
oo 0| nm| 20|  ssex | toa | )
0.00 1.00 100.00 % 0.00 0.00
15.00 15.00 89.61% 9.46 1431
2.00 3.00 100.00 % 1.00 2.00
0.00 3.00 100.00 % 1.00 2.00
9.00 8.35 100.00 % 4386 7.35
13.00 18.21 100.00 % 1029 E5E
9.00 16.40 100.00 % 9.27 14.02
0.00 3.00 97.15% 1.09 2.09
0.00 3.00 100.00 % 1.00 2.00
0.00 3.00 100.00 % 1.00 2.00
5.00 3.00 100.00 % 1.00 2.00
20.00 10.61 100.00 % 6.04 9.61
2.00 5.16 100.00 % 275 416
0.00 3.00 100.00 % 1.00 2.00
0.00 3.00 100.00 % 1.00 2.00
2.00 3.00 100.00 % 1.00 2.00
1.00 3.02 100.00 % 1.02 2.02

* Daily orders approval suggested by R+.
* Immediate actions based of the R+ alerts and follow up notes
* Continuous review of buffer’s percentage level.
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Buffer behavior

@ 9000190 A0001100_C.L MEDELLIN_Almacen PT - Buffer Trend =
Last 13 Weeks

® Green Zone Yellow Zone @ Red Zone -@- Inventory Qty -4~ Available Stock

1000

200
800
700
600
500
400 I

200

f]llllulllllll

0
10/02/2018 10/10/2018 10/17/2018 10/24,2018 11/01/2018 11/07/2018 11/14/2018 /212008 11/28/2018 12/05/2018 12/12/2018

Buffer Zone

N

—

B

N

o
[=]

09/20/2018 09/26:20138

e Available and on hand inventories in the ranges estimated by DDMRP.

» Buffer sizes decreasing without compromising service levels.
 Dynamic adjustments, both recalculated and planned, based on demand variability

and push events.
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Buffer management results

Stock Out with Demand

Source: Replenishment +

Total

5 -~ Total

0
0,
2
0/

Date

Y Sum of OTOG

Source: Replenishment +

200

Total

Total

120

30

60
08/22/2018 08/29/2018 09,/05/2018 09/12/2018 09/19/2018 09/26/2018 10,/04/2018 10/11/2018 10/18/2018 10/25/2018 11/02/2018 11,09/2018 11/16/2018 11/23/2018 11/30/2018 12/07/2018 12/14/2018

Date

e Steady reduction of the finished product in excess.
e Decreasing trend for finished products stock out with demand.
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Prioritized shared in distribution

Regional
distribution center

CLIENTS

Showroom

l

Plant
warehouse

P — Regional
AA distribution center
[ CLIENTS ]

* Hub and spoke deployment mode: one main distribution center and 7 regional centers.
* Minimum holdback percentage in the distribution center: 50%
« Demand window (days): 7.

REPLENISHMENT+- Flowing__ 5N




Stock deployment module

« « 1 2 3 n 5 6 7 » ¥ 20 v |items per page 61 - 80 of 129 items
Part Number v Location v Rev v Description v Deployme... v _— After v After% ... ¥  Shorfall

9001232 A0001100_C.... CAMPANA AS CER 60 SLM-3... | Hub 108.26 0.00 465.00 36.67 %

9001445 A0001100_C.... N 300 SE2P DA TI Hub 114.91 0.00

9001534 A0001100_C.... ESTUFA 50-V GAS EE GRT/L... | Hub 116.20 0.00

9001482 A0001100_C.... AA FS09 INV 220 BL Hub 121.73 0.00

9000833 A0001100_C... CUB ASL CG 66 INOX ML GN Hub 122.11 0.00

9001759 A0001100_C.. LAV D1400 OX 125.99 0.00 1,299.00 60.15%

Summary Detail

On Hand Qualified Holdback Available To-
Demand Deploy
270.00 - 37.00 - 104 .27 = 128.73
Location Before Before % of G...  Total Deployed After After % of Green
A0011100_C.L PEREIR... 0.00 I .q
A0121100_C.L CALI-Y... 0.00 [ q

e Regional buffers with available inventory in the green zone.

* Rightly distribution in order to meet both, the centralized and decentralized
requirements (main and regional distribution centers).

* Regularly closing orders in the main and regional distribution centers.
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Sales & Working Capital

DDMRP s
beginning

\u =
| |

Sales/net working capitaIE

40%
34%

- 35%
31% P . . .
\27% 28% : JP% . Sales increase: 27% I
. \;% 5%

*”  NWC reduction: 28% l

15%

10%
5%

0%
LN N |
2013 2014 2015 2016 2017 2018

Venta KTN e K\\//V/.Neta

Five points in less working capital for each dollar sold
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Inventory & Business Operating Cycle

170.000

160.000

150.000

140.000

130.000

120.000

110.000

100.000

90.000

80.000

Inventory/business operating cycle :

124

2013

101

2014

. DDMRP s
beginning
140
120 Inventory reduction: 12%
88 32 E :":1"9 ’.“‘100
4 %
! \7 4 Business operating cycle
P ~,, reduction: 40%1
E 20
2015 2016 E. 2017 2018

Inventario e Ciclo Op

Significant positive impact on cash flow
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Service Level & Inventory

DDMRP ’s
: beginning
Service level/inventory :

100,0% 170.000

98,0% . 96,2% 160.000 .

o oo 95,5% . New service level: 96,2%'
’ 93.4% . o 150.000
94,0% - 523,0%
91,3% - 140.000

92,0% :
89,4% / i 130.000
90,0% . l
n
n
|
|

= °
a8 0% 12000 |nventory reduction: 12%
110.000
86,0%
84,0% 100.000
82,0% . 90.000
| |
80,0% = 80.000
2013 2014 2015 2016 " 2017 2018
L
e \ivel| servicio Inventario

3.2 additional points in service level with half of inventory
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Stock Outs

DDMRP ‘s
beginning

> Stock outs — finished product

Stock outs reduction: 80% l

Inventory reduction: 12% l

About 80% less stock out with 12% less of the inventory
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Lost Sales — Expenses — Finishes Product
REturns .. DDMRP s

beginning
Business indicators

4,5%

4,0%

3,5% /-\ Freight expenses 12%
3,0% a

2,5%
Lost sales 28%
2,0%

1,5% Finishes product returns 40%

1,0%
0,5%

0,0% u
2013 2014 2015 2016 . 2017 2018

n

LN N
Freight = | ost sales : * Finished product returns
expenses

Bigger sales, better service level,

less inventory, lower expenses
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Indicators” Snaphot after DMRP

( N N
Service level N Business Operating
O Finished goods: 96,2% @ Cycle: 47 days (12%
m Spare parts: 97 % R less inventory)
G J L J
( N [ )
./ Lost Sales: Warehouse surface:
() 2.5% 12% lower
G J L J
( - N [ N
Stock outs — finished l Sales/net working
product: l capital: 23%
G J L J

And also:
98% adherence to production plan

REPLENISHMENT-
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Future challenges: The road to the
Demand Driven Adaptive Enterprise
model (DDAE)

Reducing raw materials
and commercialized

Permanent Production finite products lead times,
portfolio capacity scheduling purchased from
management with DBR+ overseas suppliers

~mand Driv.

DDMRP roll out to Component
Haceb’s standardization
customers (VMI) (R&D)

and suppliers

REPLENISHMENT-- APM

Advance planning module implementation

“None decision should affect the service’s level”

Santiago Gomez, Logistic’s Director
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THANKS
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