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Production System & New Normal Perspective

disampaikan dalam acara
Sarasehan Online Puslit MTL ITS - Knowledge and Experience Sharing
New Normal: Manufacturing, Transportation and Logistic Perspective
Kamis 11 Juni 2020 Jam 08.00 - 12.00

Sritomo W.Soebroto
Laboratorium Ergonomi & Perancangan Sistem Kerja
Departemen Teknik Sistim dan Industri

Institut Teknologi Sepuluh Nopember
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EXPERIENCE SHARING ™
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INDUSTRIAL PRACTITIONERS
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JUNE 11, 2020 | 8:00AM - 12:00AM
ON = ZOOM

BEST PARTICIPANT PRIZES REGISTER AT

DEPOSIT OPENING/ Intip.in/RegistrationSarasehanOplina

E-MONEY OR

Sritomo W.Soebroto

Curriculum Vitae

Sritomo W.Soebroto

Solo, 25 Oktober 1947

Dosen Senior DTSI ITS (1978 — now), Kaprodi Ti
(1985-1990), Dekan FTI-ITS (1996-2999).

Alamat : Perumahan ITS, JI. Imu Pasti Alam F.6
Sukolilo, Surabaya 60111 HP/email : 0811330110,
msritomo@rad.net.id

Pendidikan/Training: S1 Teknik Mesin ITS;
Graduate Program ITB, S2 MSc UW-USA, P/OM
INSEAD, Perancis; Academics Networking — Texas
A&M, USA, KRA 28 Lemhannas., dll.

Organisasi Profesi : IPU — Pll, ASEAN Engineer
Register, ISTMI; DP PEI (Ergonomi), DP BKTI-PII, DP,
BKSTI
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> Industri Manufaktur : Sistim Produksi,
Produktivitas dan Tantangannya.

» Production System & New Normal
Perpective : Return to Work for
Enhancing Quality and Productivity
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Manufacturing & Service Industry

Manufacturing Industry. The branch of manufacture and trade
based on the fabrication, processing, or preparation of products
from raw materials and commodities. This includes all foods,
chemicals, textiles, machines, and equipment.

Service Industry. An industry made up of companies that primarily
earn revenue through providing intangible products and services.
Service industry companies are involved in retail, transport,
distribution, food services, as well as other service-dominated

businesses. Also called service sector, tertiary sector of industry.
Sritomo W.Soebroto Production System 4



Product, Production & Production System

Product - In marketing, a product is anything that can be offered
to a market that might satisfy a want or need. In retailing,
products are called merchandise. In manufacturing, products are
bought as raw materials and sold as finished goods.

Production is a process of combining various material inputs and
immaterial inputs (plans, know-how) in order to make something
for consumption (the output). It is the act of creating output, a
good or service which has value and contributes to the utility of
individuals.

Production system is nothing but its a procedure or method to
produce goods for market. It involves certain machine processes,
and assembly line to produce thing.

Sritomo W.Soebroto Production System 5



Production/Operation Sistem

* Production/Operation System merupa
kan aktivitas yang kompleks berkaitan
dengan human resources, energy, raw
materials, machlne/technology (fasilitas
operasmnal) Informasi, dan lain-lain.

Konsep Sistem & Model :

» Menggambarkan hubungan keter-

kaitan dari seluruh komponen-
komponen yang terkait dalam
proses produksi/ operasional

» Simulasi kondisi-kondisi yang
kompleks dan abstrak.

» Memiliki peranan penting dalam
upaya pengambilan  keputusan
dalam manajemen produksi.

Seitom® W.Soebroto Bsoo e ciboaiystiadnn 66




Production/Operation System

... @ production/operation system uses resources to transform
inputs into some desired outputs ....




Production/Operation System

: Conversion ' Ou it

Inputs
[ Raw-Material Pmcess | Finished goods and
Macli W-Labm > [ Manual or Mechanical Services)|
AN ) o Chemical Operations] | § 1

Production/Operation system is a union or combination of its three main
components viz., Inputs, Conversion Process, and Output. Everything

which is done to produce goods and services or to achieve the
production/operation objective is called production/operation system.

Sritomo W.Soebroto Production System




Proses Produksi/Operasional, Organisasi &
Manajemen Industri

Proses Manajemen

Proses Produksi/
Material Operasional
. Human . Proses Transformasi
. Machines/ . Added Value (Fungsi &
Equipment Ekonomis)
. Information Tech. Ssme =
. Energy - § =

~

Sritomo W.Soebroto Production System
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Standard
Performance
* Quality

* Costs

* Time
Delivery 7

Finished Goods
Products
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* Core Component

* Packaging Component

* Support Service Component

Sritomo W.Soebroto

Production System

The Price of a Cup of Coffee
Administration

Cup/Sugar/

Lid (4%) Pant

Milk (6%)

Source: http://www.economicshelp.org/
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Skema Diagram Input-Output Sistim Industri

Environment

* Opportunities

Man agem ent - Constraints
* Objectives  Threats
* Plans

 Demands
« Standards

“Feed Back”

(

Transformation or Measure of
FlEsoulive: | MG . Performance
(Input) Conversion &
Value Added Process — * Products
\_ Activities « Services

(Output) » Wastes
* Information
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Proses Permodelan Sistim Industri

Data Analysis
Description Construction
f Data Collection l Representation

Proses

Manajemen Model Structure

® Objective Function
 Functional Relationship &

Proses

Produksi/ R 4 constraints
- epeate
Operasi ApPIOX. l
Prediction
_ Consequences MQde!
Comparison & Appllcatlon
Validation

Sritomo W.Soebroto Production System



Permodelan Sistem Produksi/Industri

 Pertama — Dinamika Aliran Material & Uang. Penekanan B
pada prinsip-prinsip yang terjadi saat proses transformasi
nilai tambah. Aliran material akan berlangsung dalam
sistem produksi yang terus berkelanjutan sampai
meningkat ke aliran distribusi barang (produk akhir)
memenuhi kebutuhan konsumen.

 Kedua - Dinamika Aliran Informasi. Menyangkut aliran informasi yang diperlukan
dalam proses pengambilan keputusan manajemen khususnya dalam skala operasional
seperti perencanaan produksi agregat, pengendalian kualitas, dan berbagai macam
problem produksi/operasional akan merupakan kajian pokoknya.

» Ketiga - cenderung menggambarkan sistem produksi/industri ini untuk bergerak kearah
persoalan-persoalan yang bersifat makro-strategis sebagai sebuah mata rantai pasok
(supply chain) yang saling terkait dan membentuk sebuah jaringan kerja (network).
Model ketiga ini cenderung menjauhi persoalan-persoalan teknis (deterministik-fisik-
kuantitatif) yang umum dijumpai di lini produksi (model pertama) dan lebih banyak
bergelut dengan persoalan non-teknis (stokastik-abstraktif-kualitatif).

Sritomo W.Soebroto IE Roadmap 2019 15



Tingkatan Sistem Manufaktur

-
Makro
atau
Perusahaan
\
Lintas
Produksi
(Operasi)

G

Stasiun atau
Tempat Kerja
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Design & Analysis of Production System?

Network of
Organization
->» Facilities/

\ Organization Technology
Facilities/ X :
\ Technology & ‘lﬂ" dﬂn

Division of Work -
(Groups of Man-M/C) :

Work

Design/Analysis
« Efektif
* Efisien

. N ([ =
Man - Machine s i —
—~ AR s T v Supply Chain System
&r - ~ ol : ~ . «Supply Chain Mgmt
: | _r Industrial Enterprise | Logistics

{ *» Organizational Design

Vi & « Job/Workload Analysis
Production Floor . performance Mgmt

. Facilities Planning

Work Station .Assy Line Balancing
. Ergonomi Industri . PIOM, etc

. Methods/Time Study

Makro

Kaizen/Continuous Improvement :
More Productive & Quality

Sritomo W.Soebroto Production System
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Supply Chain of a Mfg Industry

. Warehouse,
Manufacturing Dealer,

Company _ Distributor,

Seitam® W.Soebroto Prad e ctvosisysiesm 18



Strategic Alliances — Horizontal and Vertical

Joint Venture Links

Supplier Links Distribution Links

* End

Materials [ Customers

Joint Venture Links

Sritomo W.Soebroto Production System
19



Organisasi Industri & Pendekatan Sistem

* Organisasi dipandang sebuah sebuah sistem vyang
komprehensif & integral.

* Setiap tindakan yang mengenai komponen, elemen,
atau sub-sistem organisasi akan memberikan pengaruh
(dampak) ke sub-sistem yang lainnya.

e Setiap sistem merupakan sub-sistem dari sistem yang

lain dan yang lebih besar.
Seitoom® W.Soebroto Brsadwctbosibystaedn 20



Pendekatan Sistem ?

* Selalu memperhatikan setiap permasalahan [T
organisasi dan solusi penyelesaiannya secara ¢ .
komprehensif-integral.

* Setiap pemecahan masalah yang terjadi harus
dilihat pengaruh dan keterkaitannya dengan
masalah yang lain.

* Pendekatan masalah dilakukan melalui proses !
analisis (diferensiasi) dan solusi dilakukan
melalui proses sintesis (integrasi).

* Hindari langkah-langkah penyelesaian masalah
yang cenderung mengaplikasikan model trial &
error; dan sebaiknya menggunakan metode
ilmiah (scientific methods).

Seitoom® W.Soebroto Brsadwctbosibystaedn 21




Metode Pendekatan Sistem dalam
Proses Pengambilan Keputusan

(3) Political
Approach
(UU, dll)

(2) Organizational
Approach (SOP, dll)

Complex
Problem

(1) Rational/AcademicsApproach
(Scientific Methods)

Seitoom® W.Soebroto Brsadwctbosibystaedn 22



Performans Manufakturing Industri Masa Depan

 Focus on processes, continuous improvement,
mass-customization.

e Reach the market faster, at lower costs, at

nigher quality, high customer satisfaction and

oyalty.

* Quality - reliability - maintainability -
sustainability Work

* Manufacturing ethics : emphasis on e
people and environment (human BN
capital/assets, human-ware, brain-

ware, etc.

Sritomo W.Soebroto Production System 23




PERAN INDUSTRIAL ENGINEERS

* Engineering role : (1) Design
production system, service system, R
methods/work, facilities, product, F
etc); (2) Operation (productivity,

quality, reliability, maintenance, etc).

- Business Role (Development) : system,
culture, organization, entrepreneurial, R & D,
risk analysis, etc.

« Financial Role : financial structuring.

- Strategic Role : product development/
diversification, marketing strategy, alliance/

partnership/collaboration, human develop
ment, etc.

Industrial Engineering & )
SvizcrodN.Saebepto P reittoras wSoshste m
2009




Industrial Engineering
Product Functional Work Areas

Engineering

- .
“ E 3\, Finance Quality
- Team Facilitation ‘

Project Management

- Resource Planning

- Product Development Make/Buy Analysis - SPC/SQC = gisif Atngly:z :
- - n
- Comparison of Alternatives ~ DOF . roject Scheduling
- Cost Estimating - Supplier Quality -
Production - Queuing Theory Training

Control s - Six Sigma
Facilities Transportation

Factory Operations o
- Course Facilitation

- Job Scheduling
- Expedite procedures - Logistics Planning

- Layout Design - Material Handling

- Process Flow Analysis

IE Methods o
_ - Production Simulation
Tooling - Theory of Constraints Inventory
- Systems Integration 2
' - OSHA Regulations I
P - Safety Management : Qvenltowstln?gement
- Workstation Design : - Linear Programming - supplier Selection .
- Ergonomics J 20LEah, procoss - Lean Manufacturing - Material Requirements Planning
g - Tool Offload procedures SiPR Chal Management

- Methods Engineering - Tool Repair process
- Tool Room procedures

Ssitonaov\dhSoabroto Production System B3



Agenda

» Industri Manufaktur : Sistim Produksi,
Produktivitas dan Tantangannya.

» Production System & New Normal
Perpective : Return to Work for
Enhancing Quality and Productivity

SsitemoovAb&naebroto The Rradleciti oauSystbsrnse 26



Industrialization for Enhancing QWL &Productivity




Paradigma Industri Manukfatur di Era Normal Baru

https://id.wikipedia.org/wiki/Paradigma

Paradigma dalam disiplin intelektual adalah cara
pandang orang terhadap diri dan lingkungannya yang
akan mempengaruhinya dalam berpikir, bersikap, dan
bertingkah laku.

Paradigma juga dapat berarti
seperangkat asumsi, konsep, nilai, dan
praktik vyang di terapkan dalam
memandang realitas dalam sebuah
komunitas vyang sama, khususnya,
dalam disiplin intelektual




New Paradigm in Manufacturing Industry

Technological Progress
- Product/Process
- Computer/Information
- Automation

{

Economical Change Production/

- Competitiveness - 4 @ QOperation

- Global Market ‘ Management
MANUFACTURING

t

Manufacturing Industrial System
- Diversification
- Customer Satisfaction
(Costs, Quality, Delivery, Flexibility, and Innovation)

Sritomo W.Soebroto Production System 29



Paradigma Industri Manufaktur

Production/Operation

Mass Lean Flexible Reconfigurable
1913 1960 1980 2000

EEEEERN lllll*

Obyektif :

Knowledge

Science
(Mengetahui

/ _ ~ dengan pasti
Komputerisasl fungsidan
7 Manajemen kapasitas yang
diperlukanpada

Produksi/Operasi waktu yang tepat)

Pendukung/Pendekatan
Sritomo W.Soebroto Production System 30
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Perkembangan Atribut Daya Saing Industri

Flexibility/
sponsiveness

Delivery Re

L

1800 1960 1970 1980 1990 2000
Ind.1.0 - Ind. 2.0 - Ind. 3.0 - Ind. 4.0 =———seeeed> \ QW
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Abad-Abad Perubahan

Agricultural Age Industrial Age Information Age

food &
Wealth Definition food things knowledge
People work as (:TI]Z\GGS/;SJ;B employees partners_
¥ (human resources) f  (human capital)
People work in hierarchies bureaucracies teamnets/networks
organization organization organization
Production/ one-piece L
Operation Systg T R mass-production ass-customization
mfg system Qfg-system
‘ Industry 1.0 Industry 2.0 - 3.0 Industry 4.0 ..... ?
Scarcity of Resources Abundance of Information

B l——————



Revolusi Industri
https://id.wikipedia.org/wiki/Revolusi_Industri

Awal munculnya periode antara tahun 1750- 1850 di
mana terjadi perubahan secara besar - besaran di bidang
pertanian, manufaktur, pertambangan, transportasi, dan
teknologi serta memiliki dampak yang mendalam
terhadap kondisi sosial, ekonomi, dan budaya di dunia.

Mechanization, Mass production,
water power, steam  assembly line,
pawer electricity

Computer and Cyber Physical
automation Systems

SsitemoovAb&naebroto The Rradlexcti oauSystpernse 33



the industry 4.0 transformation

« A b
O &
aall 5 5t 2 INDUSTRY 4.0 ¢

INDUSTRY 3.0

Degree o
complexit

Cyber physical
systems, internet of

INDUSTRY 2.0

Automation

INDUSTRY 1.0 computers and things (loT),

Mas: prof juction electronics networks

Mechanization,
steam power, electrical energy ‘
weaving loom

1784 1870 1969 Today
first mechanical loom first PLC

first conveyor belt, Medicon 084
Cincinnati Slaughterhouse

Sritomo W.Soebroto Production System 34



Revolusi Industri 4.0

0‘

Mechanization, Mass production,
Computer and Cyber Physical
water power, steam assembly line,
! automation Systems
power electricity

| i
LA YL
0 T

Sebenarnya kita sedang berada di ambang era baru di man
konsep-konsep ekonomi tradisional tidak lagi bisa diandalkan.

Sekarang ini kita hidup dalam dunia yang bergerak cepat dan
saling terkoneksi, dimana perubahan teknologi, politik,

demografi, dan ekonomi secara bersamaan mampu
mengguncang dunia nyaris secara instan.

Klaus Schwab, World Economy Forum (WEF), 1970

Soitaoma 3V.Soebroto Ergdh6edtl CEitemS ysEaBnroto 39



Apa dan Bagaimana Industri 4.0 Bekerja ?

¢ Industri 4.0 mengintegrasikan dunia
online dengan produksi industri. Sebuah
pabrik pintar (smart factory yang
didalamnya dijjumpai mesin-mesin dan
robot yang mampu bekerja menjalankan
tugas-tugas rumit, bertukar informasi,
saling mem beri dan menerima perintah
secara otomatis tanpa melibatkan
manusia.

 Semua proses produksi beroperasi
dengan memanfaatkan teknologi internet
Dimana semua obyek dilengkapi sensor
yang mampu berkomunikasi sendiri

dengan sistem teknologi informasi (ICT).
Soiteama@ dV.Soebroto Ergdhtadsictiasmbyseanroto 36
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Antisipasi (Revolusi) Industri 4.0

L)

»» Pabrik pintar sebagai produk Industri 4.0 nyaris tidak membutuhkan
tenaga kerja manusia. Mesin-mesin dan robot pengganti tenaga
manusia bakal hadir (sudah terjadi di revolusi industri sebelumnya).
Gelombang Industri 4.0 masih menyisakan ruang bagi tenaga
manusia, tapi ini sangat terbatas, hanya untuk tenaga kerja terampil.

L)

L)

 Dunia memang sedang bergerak menuju era Industri 4.0. Pasar
tenaga kerja berubah drastis sebagai dampak digitalisasi kegiatan
ekonomi. Di satu sisi, kekhawatiran naiknya tingkat pengangguran
akan terus membayangi perekonomian. Di sisi lain, Industri 4.0 justru
membuka peluang baru bagi kreativitas tenaga kerja sekaligus
menaikkan standardisasi tenaga kerja terampill.

Soiteama@ dV.Soebroto Ergdhtadsictiasmbyseanroto 37



components of industry 4.0

Internet of
the Things (loT)

Horizontal & Vertical
integrabion

Sritomo W.Soebroto Production System 38



Perkembangan teknologi yang mendukung Revolusi Industri 4.0

Sritomo W.Soebi: Production System



Cost Complexity

— Eliminate waste & losses — Sub-Nano technology
— Eliminate hidden cost — Cyber Physical System
— Cost reduction — Exponential technologies

— Personalize — Digitalization

— Fast, Cheap, Quality — Increase competitiveness
— Total Customer Satisfaction — Globalization

Customer Competition

Sritomo vv.>o0eproto Froauction system




am @airbnb Aﬁ

UBER

World’s largest
taxi company,
owns no taxi

World’s largest
accommodation
provider, owns no real
apartment

@ INETFLIX

World’s most
popular media
owner, owns
no content

World’s largest
valuable retailer, owns
no inventory

World’s largest movie
house, owns no
cinemas

Sritomo W.Soebroto Production System 41



10 - 40% reduction of Froductivity increase
maintenance costs by 3-°

20 - 50% reduction Service/ bRnourco
in iime 10 marke! aflarsaies | process

J - 50% reduction
of total machine

mume

Asset

utilization

= M e
rorecasting

Supply/demand
accuracy increased v
to 85+%

Cosls for quality

reduced by 10 - 20

45 - 55% increase of
productivity in technical
professions through auto-

LT L N e . :
sts for inventory holding mation of knowledge work®
' anl -/ s C -

decreased by 20 - 50
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Welcome to |’

\l)l'
the New Normal
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Nane 10 15 20 25 30 35%

cal sourC|ng§ T ,'(,"’ :
ationalism) .

should benefit

Source: OECD TiVA, Bloomberg Economics Bloomberg



Adaptasi Bisnis-Industri di Era New Normal

Efisiensi dan
Prioritas

WESHOULD NOT GOBACK TO
NORVAL, M

P
1‘@

A'\J

Nilai

Ubah Normal Baru

Strategi

Observasi Adaptif
Perilaku Teknologi Digital

Konsumen dan Otomasi

BECAUSE
_\()R\I\I WAS THE PROBLEM.
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.ﬁiﬁ DECODING THE ECONOMICS OF COVID-19
| ull POTENTIAL WINNERS & LOSERS IN THE SHORT TERM

Manufacturing
(Hon-Essantishy)

Construction
& Real Estate

Potential
Winners

Aviation &
Maritime

285\

Tourism &
Leisure
Source: Deode EFC Analysh
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Food Security

* A significant consequence of
the pandemic

* Producers challenges: supply
chain disruptions, adjust
production comply to
security, logistics and
distribution issues

* Consumer changes: pattern
of consumption, more on
digital channnel, securing
more basic stuffs

* Results: changes in price and
quantity available for
commodities

Sritomo W.Soebroto
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RETAIL FOOD
& SERVICE

o

FARMING &

SU PPLY AGRICULTURE
CHAIN

STORAGE

p=
-

o

LOGISTICS
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Musical
Instruments - .

1%
——

/ h
.
S

Machinery "% | N b
Electronic Parts ? ‘ l!! —_—
" /«— LS
“* & Chemical
Products

Palm Oil

12
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Principles of Scz'm-zz‘z'ﬁc

Frederick Winslow Taylor

Knowing exactly what you want to do,
and then seeing that they do it
the best and cheapest way

In the past the man has been first; in the
future the system must be first.

(Frederick Winslow Taylor 1856-1915)
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