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Introduction:

The paper presents a birds eye view about the involvement of
Information Technology in manufacturing operations from a
business, managerial, strategic and decision making point of
view. The article discusses various present and future
industry trends, challenges and concerns from a global and
Indian perspective of industries of various domains and sizes
across geographies which involve manufacturing processes of
various scales. IT has become an indispensable part of almost
every business process of manufacturing and a single change
in any process can have major impact on overall production
cycle. A basic 3 level Model has been followed which
involves Manufacturing systems at 2 level and enterprise
systems at 3* level.

Basic Framework of IT in Manufacturing Structure:

Level Lplant floor automation
(SCADA,HMI,PLC,DCS)

Level 2: Manufacturing Systems
(MES,EMLEAM,WMS,CMMS,
LIMS)

Level 3: ERP and ERP Extensions
(SCM,CRM,PLM),BI

Challenging times before Manufacturing Industry

To succeed in today's competitive marketplace,
manufacturers need to pay careful attention to several areas
including operational excellence, compliance, and supply
chain synchronization.

Manufacturers know that achieving and sustaining
profitability is getting more challenging. Uncertainty and
volatility in the cost of energy, raw materials, water, and other
resources continue to rise. Compliance and risk management
are becoming increasingly complex and dynamic.

Leading consumer goods companies have discovered that
today's powerful and cost-effective solutions, such as
manufacturing and Enterprise systems can provide them with
benefits in each ofthese areas.
Manufacturing Performance Drives Business
Performance

Manufacturers need to enforce and electronically document
product quality throughout the production process and bring
any product or production issues to engineering's attention to
resolve quickly. Manufacturers must provide real-time
operational information to ERP systems, provide traceability
and genealogy for all products and components, and minimize
energy usage, water consumption, and waste generation.
Finally, changeovers to new products must be rapid and
efficient. Therefore there is an urgent need of technological
advancements.

What is Manufacturing IT ?
Manufacturing IT/software is a suite of comprehensive
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technology tools designed to improve the entire end-to-end
process of designing, building, improving, rebuilding and
finally delivering the finished product to sales department.
From engineering and planning, through production and
quality control, manufacturing software offer all the tools a
business needs to develop the best possible product in the
most efficient and cost-effective manner.

Manufacturing software packages empower businesses with
advanced technologies needed to maximize efficiency and
minimize overhead. Today production processes have
become increasingly complex and multi-faceted, leaving
many manufacturers challenged to find methods for
simplifying and streamlining their activities. Additionally, as
competition continues to heat up in all industries, they must
constantly find new ways to reduce production costs, and pass
those savings on to their customers in the form of lowerprices.

More and more manufacturing plants are turning to acturing
manufacturing software applications to improve all facets of
their production operations. Few Important benefits and roles
of IT systems in manufacturing are:

Streamline Track and Accelerate
prociuct manage Automgte the Improve
. production ) product
design and product schedulin manufacturing uali
configuration components 9 process quality
Minimised D d Reduced
Increased ‘downtime” ec;ease product
throughput ~ and production ~ COSTOVer- - o tions
delays and defects
Improving improving it

Controlling
inventory,
production costs,
marketing costs,

infrastructure,
automating internet
and external
processes

supplier and
delivery channel
relationstiips on
the business front

Better decision-
making using IT

The major IT investment heads for manufacturing companies are

Infrastruaure Software Software Enterpiise
(systens. resot?rce Packaged
Comporsts, Oestgn and  (wontprocessora planning application
messaging apptication spreacsheets (ERP) implementation
development packages
| Bvd 1
adsuppliers | Warehousing E-commerce
(supplydein - |

The process manufacturing sector traditionally spends
more on IT because of the larger population of companies
engaged in this activity as well as their scale of operations.
In general, the business and IT priorities of both process
and discrete manufacturing are the same

Does a Company Need Manufacturing Software ?

While service organizations, wholesalers, and distributors
may have little or no need for a manufacturing software
application, any business that designs and builds or produces a
product - whether its large machinery, auto parts, small
household appliances, clothing, or software - can achieve
tangible productivity and cost reduction benefits from the
implementation and use ofone.

However, the manufacturers that will benefit most from the
use of manufacturing software are those who currently use



manual processes to manage key production related activities
such as demand forecasting, scheduling, and materials
management.
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In era of innovation and hyper competition, there are various
pressures on manufacturing operations. The vitals ones are;

Fgure I: Pressures Driving Focus on Menufocturing Operaeions
Need to reduce lotal cost at manufacturing
Rising energy and commodrty prices
Global compeUKin
CorpcM-ate prafitab*ty mandates
Need to ensure compliance and quality
Need to reduce r?sk of adverse events
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Flgur« 2: Approach to strategic software adoption In plants
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Manufacturing I T ; Indian Scenario

The manufacturing segment accounts for nearly 25% of the
total IT spending in the country, which

makes it an important segment. According to an IDC study, the
manufacturing IT spending in the Asia/

Pacific (excluding Japan) or APEJ region, will reach US$22
billion in 2010. The APEJ region will

continue to be a fast-growing regional economic block,
powered by the emerging economic engines

of China and India. The number of organizations that have
reported a close alignment of business goals with IT is
increasing. 44% of the organizations in manufacturing and
engineering/ auto segment have aligned their business goals
very closely with IT. IT investments by large manufacturing
organizations were on the decline last year(2009), with many

industries like automobiles, steel, cement and others facing a
downturn in their business. Overall, many of the smaller
manufacturing organizations, which have been traditionally
poor in IT usage turned towards IT. Traditional large buyers
like Bajaj Auto, Ashok Leyland, and TISCO, to name a few
did not have any major IT project underway. Public sector
steel companies slowed down the IT

investments, whereas their counterparts in the private sector
spenton ERP and plantautomation. In

the pharmaceuticals industry, the WTO agreement on patents
has forced companies to get patents on

their formulations. Clinical trials, a very data-intensive area,
are fast emerging as an application in

the pharmaceutical industry.

Many manufacturing organizations, especially in the private
sector have messaging and

groupware in place for intra-organizational communication.
Network-centric applications continue

to be developed.Maruti-Udyog is moving from its e-mail
based messaging with dealers to an

Internet-based one. Companies like IBM and Digital, which
have a portfolio of solutions for the manufacturing industry
through years of global experience, are bringing out newer
application areas like e-commerce for Indian manufacturing
organizations.

This study finds the AMT (advanced manufacturing
technology) adopted in India are plant certification, computer
aided design, local area network, quality circle, MRP/ERP,
and wide area network. Clearly are directly in the IT area
(CAD, LAN,WAN) or directly dependent on it (MRP/ERP
systems),indicating a strong IT adoption rate as well as its
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underlying supportive role in the overall AMT adoption in
India. Indian firms adopted computer networks less and
MRP/ERP and rapid prototyping systems more. Testing our
survey also reinforce the hypothesis that larger companies are

more likely to adopt AMT than the smaller ones.

Table | Classification of AMTSs in three level

Criteria Levell Leveln

1.Capital Small or medium Medium investment
investment investment Middle range history
2. History Well est™lisbed history Moderate complexity

3.Compkxity Simple

4.InterdepeDd  Stand alone

mcoce

TecfaDcdogies  1.computer aided

bdoDgmg design

totbegrovq}  12.Quality circle
14.Local area networks —systems
15.Company-wide
computer networks
16.Inter-company
computer networks
17.MRP/ERP
22.Plant certification

software

stand alone, or based on
anther technology

2.Computer aided
manufacturing
8.Rapid prototyping

9.Higb speed machining
11.Optimization techniques systems

13.Automated systems
used for testing
20.Multi-departmental

Level I

Large investment
Newly emerges history
Sophisticated

May demand several
technologies

to work together
3.Quality ftmction
deployment
4.Computer-driven
material handling
5.Flexjble

6.Lasers for materials
processmg

7.Robots

10.Uniform machine

design teams loading

21.Bench

markingS.Computer integrated

23.Just-in-time intventory  manufacturing

control

19.Automatic guided

25.Statistical process control vehicles

24.Group technology

Table 3 Current AMT adoption status in Indias

Not

impIm.

1
Design and engineering
I.CAD 3.13
2.CAM 21.88
3.QFP 21.88
Materials & production
4.Computer - driven material 59.38
handling
5.FCM/FMS 53.12
6.Lasers used in materials 75
processing
7.Roboties 62.5
S.Rapid Prototyping Systmens 65.62
(RPS)
9.High speed machining 25
10.Uniform machine/ assembly 34.38
line loading

11 Optimization techniques software 50
Quality control and inspection

12.Quality circle 9.38
13.Automated systems used for 28.12
inspection / testingNetwork
communications

14.LAN 125
15.WAN 21.88
16.Inter-company network 31.25
Integration & control

17.MRPII/ERP 9.38
18.CIM 40.62
19.AGV & roboties-automated 75

guided vehicles

Business practice

20.Concurrent & Multi-departmental 15,62
design teams

21.Benchmarking 18.75
22.Plant certification 0

23 Just-in-time inventory control 34.38
24.Group technology 34.38
25.Statistical process control 15.62
Grand average 32.75

Imp. Fully
in impIm.
progress 2 3

Ans rate Rani

(Percentages of establishment)
21.88 75 100.0 2
34.38 375 93.8 9
375 34.38 93.8 10

9.38 84.4 23

15.62
1562 875 19
1875 155 90.6
3.12 24
1875  96.9
15.62 125 93.7 20
15.62 22
28.12 875
34.38 31.25 96.9 12
31.25 15
9.38 87.5
2812 7188 969 2
3125 906
15.62 3
31.25 13
75 96.9
5625 875
9.38 4062 875 3
9.38 6
1562 46.88 938 1
9.38 78.1
375 3.12 84.4 5
28.12 18

625 375 87.5 25

18.75 84.4
34.38 87.5 93.8 7
25 93.8

46.88 21.88 81.3 14
6.25 34.38 90.6 1
33.75 90.38 16

34.38

25 17
40.62 8
23.87

manufacturing
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Appendix I (full forms)

Optimization techniques softwares Optimization systems
such as advanced planning, scheduling, MRP, inventory
management,

forecasting, resource allocation Systems as well as ERP
systems

Enterprise Resourse Planning (ERP)
(Levels)

An ERP system integrates business processes with its
software modules. Typically, abusiness process

crosses multiple functions and is supported by multiple ERP
modules that represent business functions.

So a successful ERP implementation should begin with well-
defined business processes and bring ERP

modules to the processes.

To gamer true benefits of ERP systems, companies should
change the way they are managed and operated fi-om
function-oriented to process-oriented after ERP goes live.
They can use the business processes identified

inthis way as a basis ofthe new management style.

With its roots in Materials Requirements Plarming (MRP) and
a history that spans more than three decades, ERP has truly
become a mature business application.

An organization doesn't consist of separate, isolated
departments, each with a specific function. Instead it works as
a single entity with process lines across several departments,
all liked together. An ERP is an informatics system able to
reproduce this exact behavior of an organization - functions
intercormectivity.

Manufacturing Modules Overview

Production planning

Materials management  Quality management

Components/sub- Components/sub- Components/sub-
systems systems systems

*MRP *Pre-parchasing activities +Quality Planning
*MPS «Purchasing *Quality inspaection

*Manufacturing «Vendor Evaluation
planning and control eInventory Management

«Certificates
«Notification .Control

IT ,.EDM eInvoice varification *Audit mannagement
(engineering data «Test equipment
management) management

*ECC(Engineering
Change Control)
«Configaurion
Management

Lot Control .Tooling

«Stability study

Basic flow of functioning in manufacturing domain
FIGUR6 4: ERP MODULES AND BUSINESS PROCESSES THEY SUPPORT

Bu”ness "oce»se« ERP Modules

Major Mmof
FutfS! Order 2,3 456.7.9 11
0 e v~ Product 1 2.3,4,5.6.7.8.10.11
Procure Materiai 4 1.2.3.5.7.8,9.11

Peaplm 5 1.2.3,4.6,7.8.9. 10.11
Matfttan Fad«Y i6 13.5.7.11
Astre Oual% 2 weeas 11.2.3.4.5,6,11
CakRiSate Cos< ~g 1.2.3.4.5.6 .rj. 11
Pn7re Financial Statement > - 11-2.3-4.5.6.11, 10.11
M ar” invastmant i10 5.9.11
Manage Data it i1 14.8.6:t.6 §:i6in
Manage Pavrofl 15 1,2,3,4,6,7.8.9.10,11
Manage EducaliorvTrain® 5 -1
Manage LT

ERP Modutn and Ntimber*
P«hect Sy»tem» (1). Sai«s «nd Dtstribufcn <2), Production Plifwiing (3). Maria< M«n*9«ment (4).
Human Resource Management (5). (6). 0 ua” Management (7). (8)
Finance Acoxinting TreMure (10K Master DaUi Management

Implementing an ERP in large companies can be a very
difficult mission. The total cost of ownership is high, the
period implementation is long and changes must be done



inside the organization. Most ofthe time it is the organization
that must change in order to embrace the ERP system, not the
other way around. However, having an ERP shows many
advantages. An ERP system is different from other software
applications because ofthe concepts itis built on.

An ERP integrates, in a single unified model, the data
manipulation, it integrates all the functionalities inside a
single platform, allows perfectly integrated system chaining
all the functional areas together. The capability to streamline
different organizational processes and workflows. The ability
to effortlessly communicate information across various
departments Improved efficiency, performance and
productivity levels Enhanced tracking and forecasting
Improved customer service and satisfaction

Implementing a different product instead of an ERP, inside a
large or a very large organization is out of the question. It has
to be an ERP because ofthe integration advantages Ithasto be
a mature and verified ERP because developing one from
scratch for a company almost impossible. It would cost a lot
more, is not logically constant and there will be no guarantees
either.

Advantages
AIIov_vs A'[L?::jsiﬁ’z ;c;ﬁ)enss Gﬁe'gt\l’nﬂ'aoiﬁﬁJmsb_q:ﬁ
e>§ten3|ons based on legal I darirgad
0 new
changes and =
functionalities amykd | caddas

requirements

Provides reports
for ary kind of
activity In different
languages and
layouts

Can consolidate
more companies
into one single
group.

Provides financiai
consolidated
reports using

several systems,

Improves the
collaboration
with clients and
vendors

Eliminates data 1 Allows every 1 Communication i& P system helps

redundancy and I bodytousea | inside the  Istandardising the

enhances data | single integrated icompany is better! activities inside
integrity 1 system land more secure. m an organization.

While advantages usually outweigh disadvantages for most
organizations, there are some

Disadvantages of ERP Systems

ERP systems can be
extremely expensive
to implement and
take long time for
implementation.

TTie present
business processes
have to be rethought
to make them synchr
-onize witfi the ERP

The scope of
customization is
limited in several

circumstances

ERP systems may
be too rigid for specific

Integration Issues or

There could be lack compatibility issues

of continuous o<ganizat»ns that are with other

N either new or want to facturi
technical support move in a new direction manufacturing

In the near future systems
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Table 3; The Competitive Fram«wori<
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BY% | A%, |
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PrOCQSS delivery across tWTniar bystfwsiet withm the enterprise
83% 1 { 6i%
Standardized enierprtse-wide procedures lor productt*”
P'anniingy and execution across sinn»ar businesses
46% ~
Line of busine_s,s\ utt mately owns the success of the ERP
79% j 62%... .. NM%

Cross'ftinctionas continuous miprovie
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N
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Percentage/share of ERP Extensions purchased from an
ERF vendor:

88% Supplierl 70% Supply

72% 159% Contact

Customer | Center Relationship 1 Chai'n
Relationship iManagementl Managemenfl - Planning
(Srm) | (Sep)

69% War® 65% 540/ | 74% |30% Enterprise
-house Transportation Business | Manufacturing | Asset
IVlanagement Management DUiitiess m gxeoution | Management

Systems (Wms) Systems (Tms) Intelligence isystems (Mes)| (Earn)

7%

56% Hyman .
é] H‘n] S4%Finanaal 51% Enterprise

Planning & Document Manufacturing
(Hem) Budgeting Management Intzlzllg(_e)nce
mi

56% Project/ Portfolio
Performance
Management

Management (Ppm)

Manufacturing Systems
(Level 2)

MES (Manufacturing Execution system)

MBS adeptly bridges the gap between enterprise systems and
the factory floor. As more Web-based from systems are being
used, one doesn't have to go workstation to workstation
anymore to make changes. Manufacturers are refocusing on
MES for three reasons.

The first is the increasing need for track-and-trace and
product-genealogy applications in the wake of a rash of
product recalls . Tainted goods in verticals such as Regulations
compliance is the second driver of increased interest in MES.
The third reason is its relatively low cost compared with
ERP."MES is 20% ofthe cost ofan ERP implementation.MES
projects are much smaller and more easily justifiable in
today's economy.”
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Though Security of data control is still a critical issue.
Integration with other systems is a problem but with advance
in software integration technologies, it is improving. It has
traditionally been a standalone real-time data monitoring and
datacollection software.

Eaieiprise Manufacturing Intelligence (EMI), or simply
\uaufacturing Intelligence (MlI), is a term which applies to
iof~-are used to bring a corporation's manufacturing-related
ssa t.“gether from many sources for the purposes ofreporting,
awhsis. \isual summaries, and passing data Isetween
S33crprt>e-level and plant-floor systems.

Eafcfpnse Manufacturing Intelligence (EMI) provides
ccEpataes with real-time visibility into manufacturing
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performance and tools for analytics and continuous
performance improvement.

ManufacnjHIngtT business value maturity
Qxittimeacross Op*falk>nal tiecHtmcr
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aaoa ninttsnipft&n COMdLoop

iManW\K

OFasd

R«v«nu* Focus«d

functionoi rtpoflin~

There are many other types of manufacturing systems also.
For production management, performance analysis, quality
and compliance, and human machine interface (HMI).
Production management software provides real-time
information about jobs and orders, labour and materials,
machine status, and product shipments. Performance analysis
software displays metrics at the machine, line, plant and
enterprise level for situational or historical analysis. Quality
and compliance software is used to promote compliance with
standards and specifications for operational processes and
procedures. HMI software is a form of manufacturing
operations management (MOM) software that enables
operators to manage industrial and process control machinery
using acomputer-based interface.
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Appendix 1

Appendix 2

Best-in-Class Top 20%:
97% inventory accuracy
3.4 days to close a month
ofaggregate 96%
manufacturing schedule
compliance performance
scorers 98% complete and
on-time shipments 11%
reduction in inventory levels

Industry Average Middle
50% :94% inventory accuracy
S.3 days to close a month of
aggregate 88% maflufacturing
schedule compliance
performance scorers 93%
complete and on-time
shipments 3% reduction in
inventory levels

Lagg” Bottom 30% :
90% inventory accuracy
7.3 days to close a month

ofaggregate 73%
manufacturing schedule
compliance performance
scorers 84% complete and
on-time shipments Source

Industry: The research sample included respondents

from the following industries: discrete manufacturing (54%);
process manufacturing (25%);hybrid of discrete and process
(21%) The study aimed to identify .emerging best practices
for ERP usage in manufacturing, and to provide a framework
by which readers could assess their own management
capabilities.

Geography: The majority ofrespondents (78%)

were from the Americas. Remaining respondents included
those from the Asia-Pacific region (7%) and Europe (12%),
the Middle East and Africa (2%), South/Central America (1%)

Company size: Fifteen percent (15%>) of respondents were
from large enterprises (annual revenues above US $1 billion);
43% were from midsize enterprises (armual revenues between
$50 million and $1 billion); and 42% of respondents were
from small businesses (annual revenues of $50 million or
less).

Headcount: Thirteen percent (13%) of respondents were
from large enterprises (headcount greater than 5,000
employees); 40% were from midsize enterprises (headcount
between 251 and 5,000 employees); and 47% of
respondents were from small businesses (headcount
between 1and 250 employees).
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Appendix 3 (mes)

Tabt« UTop Performers Earm Scatu*

Definition of

. . Mean CI Perfertmnce
Maturity Cl*»i o

* M%C*E
* n% emtim »nd «nnpl«« UiipmiBts

p_nmnfdvm] ¢ 9.9IK»« rttponst tmt to non«>cl«niM{ rfupmtnls
HMW(rr Averx{*;
MMMleSm
0L :
« i? hours fe"\po«se ttrx lo non
Ugfw-4: « MHOtS
o 75* >fid

= 70 hoars r«p<K»«nntt lo non-contonn*” shipR>)ti

SewroR Aberdeen

Research Methodology

Between December 2007 M >nusry 2006. Aberdeen

the expenencet, tnd the Menliora of more than 240 < »pf«e<»croiis
ib<telry verOaJf thee (mnutwasu”

nwugement

Aberdeen «)iplemeneed orine sorvejff~ o rt with «t*rtew5 Witt »etect

tir««y retpomlem” i“heni”“MIdnonri krforrnKMn on (tor
txpertencei, Kw) nmfc,
Reitcnding merprnet Mluikd the
¢ j<*Kje/S»w«9re The reM»rdi»»j~ | included i®pooderm with
the Mcrwing | Ob t#e»: MM»|er (J5S); Seniof Hanjgement (3%
Director (19%); (»); <SX) and other (2X).
o fc>*atiy; Thef«itar<h»jmpteinclu<fedr<i})oi»dBi*<frenit«juc«wl
E qu”i” Hvxrfictirki (20X); Automotive O

Comumer Goocfc tWN HATectm ok” (125" Food wd
6e*er” {9X) Aerospice ind Oefcme

e Ge«gyj*tjr The mtioritir  rejpondwit* (MX) »«r« from North
Ameno. Renainii® mpcndemi were from the Europe (16%), A«a
/ PitM region (12S). South Aiwn>» {me Htdite & « . Afrw (« ).

» sire; 6jh**w>perce«((8X)o<feipoodei«* were froro
lag”enterpmef (annuM revenuet | US $1 biflion); 42% were
frixn mtdHix ent«|ime5 (anmaj revenun between $50 inRion and
Sf NttOft); and 40S of reipOB*6nt5 were from i«>rilbik»*e»<a
(anmnl revenues  $$0 mNion or left).

« HwdtBwieThirtjrpereent (JOS) «<reipondents were frjmbBje
et«erpr»e5 (headcoont” te r tka> (.000 emptoyeei): 5*X were
from Mdtin entcfprnei (heMkowit betwem too and 999
eml|ito)««); and 14* ol respondents were Iro«n»mi*bo«nexie»
(hewicouM between | thd 99 omptogm).

Solutxm prondm recopMzed M tiporoor! were fokdted ~ter the fKt and
had no nib>taMh>e (Aienee cn the (Irei»on «<thitreport TW
i"xxnord# his made it for Abstieen Group to mokethese
(ndtagiaviUie M readers at no chaoge.
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