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Enterprise Resource
Planning:
Integration of
financial,
manufacturing and
human resources on
a single computer
system.
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lp chapter 13-“Resource Requirement Planning”, a brief account of “Enterprise Resource
Planr)lng” was presented to the readers. Since information technology is revolutionising the
way in which we live and work and changing all aspects of our life and life style, we need to
manage information both in our personal life as well as in our professional life.

lpformation technology has ushered in a new era in the management of business
organisations. It helps to automate the process of data collection, collation and refinement
and .to deliver high quality information to the decision-makers at the right time. Hence, to
survive, thrive and beat the competition in today’s brutally competitive world, managers have
to manage the future by managing information.

All organisations, whether engaged in manufacturing goods or rendering services, have
Certain objectives and goals to be achieved through the coordination and integration of activities
of its various business units or departments. Sometimes, there may exist some conflicts between
the various business functions. To resolve these conflicts and make them to do what is good
for the organisation as a whole, sharing of information is crucial. Organisations should stop
functioning as islands of information and the various business units or departments should
cease to function in isolation. For this, business units or departments should share information
among them and know how the decisions/actions of one unit or department affects other
units or departments. Advancements in information technology facilitate this kind of information
sharing. The enterprise-wide data sharing has many benefits like automation of the procedures,
availability of high quality information‘for'better_:‘decision making and faster response time
etc. St T N s

I WHAT IS ENTERPRISE RESOURCE PLANNING? (ERP)

Before we try to understand the meaning of ERP, we need to understand the importance
of resources of a business organisation for its success. The three important factors for any
successful business venture are: (i) An enterprise (ii) Its Resour¢es and (iii) Planning the

_.management of the resources of the enterprise.’

An Enterprise, is a group of people with a common goal, which has certain resources at
its disposal to achieve that goal.

Resources include money, manpower, materials and all other things that are required to
run the enterprise. :

Planning is done to ensure that all necessary functions are performed in the right manner
at the right time.

Thus Enterprise Resource Planning or ERP is a method of effective planning of all the
resources in an enterprise or organisation.

Enterprise Resource Planning includes the techniques and concepts employed for an
integrated management of business as a whole, from the view point of the effective use of
resources, to improve the efficiency and effectiveness of an enterprise.

ERP is a software package that organises and manages a company’s business processes
by sharing information across all functional areas in the organisation. It encompasses all business
areas such as sales, distribution, accounting, costing, maintenance etc. It includes all, from
suppliers to customers. It transforms transactional data like sales into useful information that
supports business processes such as invoicing, distribution and accounting, In addition, ERP
connects with supply chain and customer management applications, helping businesses share
information both inside and outside the enterprise. In this way, ERP serves, as the backbone
for an organisation’s information needs, as well as its e-business i.nitiatives.’ '
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Evolution of ERP

prior to the development of ERP, mqst companies
dev€|099d programs for their business application; frém(
nterfaces to allow pre-packaged applications from several
forth as necessary to complete business t i

. _ ransactions through i
it ; , ghout the enterprise. T
p p (1) costly, time consuming and error prone, (ii) co[r;muni:aeti((j)?\gr:?)c:;

various areas of business was diffi
_ icult and (iii) m ’
of how the business was doing at any point (if tjé:::gfffs SR S oS s

mployed program developers who
scratch or developed complicated
vendors for flow of data back and

SAP AG, a Germ
1) business processesig Sgtfrzwafre company created generic ERP software package to integrate
i cliert Senar architectgure &r t‘: U:zgv any business in the world. The software was updated
. In the 0s and with essentiall
third largest Software Company in the world. y one product, SAP became the

An ERP System

An ERP 'system is a set of integrated business applications or modules which carryout
::Crz:'mtr)\l busmess‘functlo'ns such as ge.neral ledger accounting, accounts payable, accounts

vables, material requirement planning, order management, inventory control and human
resource management. Usually these modules are purchased from a software vendor. In some
cases, a company chooses to buy only a subset of these modules from a particular vendor and
mix them with modules from other vendors and with the company’s existing applications.

\{Vith ERP, companies could integrate their accounting, sales, distribution, manufacturing,
planning, purchasing, human resources and other transactions into one application software.
This enabled transactions to be synchronized throughout the entire system. For example, a
customer order entered into an ERP system would ripple through the company, adjusting
inventory, part supplies, accounting entries, production schedules, shipping schedules and

balance sheets.
Exhibit 26.1 shows how information is integrated within an organisation using an ERP

system.
Exhibit 26.1 : Information Integration Through ERP. System
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applications in at least two ways.

(i)

(ii)
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An ERP system differs from earlier approaches to developing or purchasing business

common set of definitions and a
area, such as the receipt of a
ely reflected in all other related

The ERP modules are integrated, primarily through a
common database. As a transaction is processed in o
customer order, the impact of this transaction is immediat :
areas such as accounting, production scheduling and purchasing. . ;

The ERP modules have been designed to reflect a particular way of domg. bu‘snnessf —ha
particular set of business processes. ERP systems are based on a valuet-cham view o Et s
business in which functional departments co-ordinate their work, Ta.imp emerban -
system, then, a company is committing to changing its business processes. If a comf‘any
purchases an ERP system, it may need to change its processes to conform to those
embedded in the software package. The company adapts to the ERP software package,
not vice versa, because of the high costs of system modification.

Advantage of ERP Systems

()

(ii)

(iii)

(iv)

(v)

(vi)

Installing ERP system has many advantages:

ERP systems help companies manage their resources efficiently and at the same time,
better serve their customers.

ERP simplifies customer interaction and speeds production with its configure-to-order
capabilities. Customers ordering on-line or through a sales person can quickly choose
from a variety of options, for which bill-of-material is automatically generated and sent to
production.

Data entered once into an ERP system, say from manufacturing, need not be reconciled
with accounting or warehouse records because the records are all the same.

With broader, more timely access to operating and financial data, ERP systems encourage
flatter organisational structures and more decentralized decision making.

ERP systems also cgntralise contfol over information and standardise processes.
Standarduse:d transactions make businesses more efficient and shared data makes them
more creative.

The direct.avdvantagt_as of ERP include improved efficiency, integration of information for
better decision making, faster response time to customer queries etc.

(vii) The indirect benefits include better corporate image, improved customer good-will
’

. . \
customer satisfaction etc.

Disadvantages of ERP Systems

(i)

(ii)

(iii)

Implementation of an ERP system is extremel

y difficult becau
its way of doing business. se the company must change

ERP systems are very expensive. A typical large-sc i
. -scale ERP j i te sah
crores of rupees and takes a year or more. These mplementation costs several

integration of applications and standardisation of )
for the adopting company “A” best-of-breed or n:)irocesses. But it will reduce flexibility

X-and-match i i
vendors may enable the company to meet more of its unique ne:g;);oa;h :;”th ml;'l;:;pcfg
nd reduce reli
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on 2 single vendor, but sych

: : an approach typi
consuming and complicates system maintenayr'\)éca”y makes implementation more time
e.

(erms of better information for S i ges,.the Potential pay-off of an ERP system in
geater efficiency, profitability, and growth m

An Example of ERP System-SAp R/3

SAP R/3, d -
is one of the tozvfc')(f)ti\fadreb:/ir:(s;?rr\r?ﬁn firm SAP AG, is the most popular of ERP systems. SAP
SAP R3 is a cliomen e world. SAP R/2 was a main-frame based ERP whereas

_ rver system employing 3 : .
application modules, pPloying a common, integrated data-base with shared

In 1999, SAP launched “my SAP. com” which is both

strategy of allowing its users to work through the worldwide
new web-enabled versions of its R/3 so
“Workplace”

an umbrella concept for SAP’s
web and a brand name for its
ftware. Included under the “my SAP.com” lable are
e” a customisable web portal permitting employees to easily access their own
company’s information, services and applications and “Market-place” an application facilitating

electroan.procurement over the web as well as collaborative services for on-line trading
communities.

SAP R/3 is a tightly integrated system consisting of several modules under the following
categories:

() Supply chain management category,

(i) Product life-cycle management category

(iii) Human capital management category

(iv) Financials category

(v) Customer relationship management

(vi) Business intelligence category and
(vii) Electronic commerce.

A company may choose to implement some or all of these rpodules. Most importantly,

implementation of R/3 requires that the company change its business processes to conform
with the processes built into the software.

Historically, the strength of the SAP system originated wifh supply _chain n?anagegqeint,-
The logistics subcategory of the supply chaip management area |qc|udes ?.lght major mo u-eT.
five modules relate primarily to manufacturing: Qroductson planning, pro;ect|sys.tem‘r; rr‘\atetntz.a 3
management, quality management and pla.nt maintenance. Two other modu e; mf‘t e‘ Oglj |‘cs
category relate largely to sales and distribution and product data managema.\t. T edma‘ mt:‘_ hu e-
logistics information system provides reports relevant to .both manufacturing an sa es{. hese
modules provide a complete set of components to .momtor and report on thel entire logistics
process from sourcing of materials and manufacturing through sales and service.

The modules in the human capital management (or human resources) category p\r::v:;:
the full set of capabilities needed to hire, manage, schedule and pay compa{\zfn ?::g e:‘ em.
The modules under this category are: organisational management, per;or:{r:‘ : ma“agemem,
employee self-service, recruitment, personnel c.ieyelop.mem, training a‘n :St e ine timt'a
compensation management, benefits administration, personnel cost planning, :

management, pay roll and travel management.

A
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knowledge management and strategiC enterprise Manages ;
includes modules such as buying. selling and open c2talog NIerace . o
Companies may choose to implement some Of all of the S.Ap R-Enr"::::e:“:"v
implementation is such a challenging task that most companies empioy 2 consuing Lirm o

assist them.
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Exhibit 26.2 illustrates the information flows in 2
system,
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ERP system - Tog'elher with the modules mentionred earlier, the ERP system provides an integrated
provides zn information technology slrategvl fpr effectively managing the entire enterprise. ERP connects
integrated processes that belong together, giving every employee fast, convenient access 1o the information
Sormats required for their jobs. As shown in Exhibit 26.3, ERP creates a central depository for the
udmobw' qﬁmw company’s data which enables the company to perform vanious business analyses. A company
m:'mmm gall q_u:ckly decessadatd in teal ::me_ reigzed to forecasting and planning, purchasing and
i materials management, product distribution and accounting and financial management 53
that it can deploy its resources quickly and efficiently. It can help schedule its productio”
capacity to meet demand and reduce inventory levels. ts pr
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ERP Implementation

In the past, many companies have failed to achieve the desired results after spending
huge amounts of money and time for ERP implementation (for example, Dow chemicals USA
spent half a billion dollars and 7 years implementing an ERP system which was found to be
ineffective). As a consequence, the second generation ERP systems (known as ERP Il') were
developed. These are different from the first generation ERP systems. They offer stand-alone
modules and open architecture. Companies can choose the modules they want to install and
can even choose a collection of modules from different vendors — the “best-of-breed” approach,
But single source ERP systems are easier to integrate while “best-of-breed” systems may provide

a better match with organisational needs.

Analysing business processes is the first step in the implementation of ERP,.Bec.ause ERP
is an integrated technology that pervades and connec.:ts all parts 9f an enterprise, it usually
changes the way a firm makes decisions. Therefore, its implementation requires major changes
in a firm’s organisational structure and business p.rocesses. To guide the firms to :mglement
ERP, vendors of ERP packages have designed the_lr own softwares around best practices for
specific industries. For example, many indus'frles 'such as aerospace, defense, appa.rel,
automotive, chemicals, consumer products, engineering and construction, health care, high-

tech industries, insurance, media, oil and gas, pharmaceuticals, the public sector, real estate,
retail telecommunications and utilities have successfully implemented ERP Systems. Companies
' ent ERP (i) use the software as a blue print for how

have two choices in their effort to implem O | |
their processes should operate and adjust their processes or (ii) map out their own business

processes and customize the software accordingly.
The second step is 10 determine which ERP modules to implement and how they should

be configured. It is a process-oriented decision rather than a technology oriented decision.
Questions to be answered before taking the decision regarding the ERP modules to be selected

and their configuration to be used are :

Two steps involved
in the
implementation of
ERP are :

« Analysing the
business
processes.

« Determining
which ERP
modules to be
implemented andy
how to configure
them.
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: g ~ystomer relations?
) whi -asses have the biggest impact on cus 5 -
(U which processes have the &E’. from cross-functional or inter organisational
(i) which processes would benefit the most
integration? is 1 which s
) he organisation and whic should
(iii) which processes should be standardized throughout the Or}
be allowed to vary? , A ke .
T iness 15 < v to effective
Knowing the level of sophistication needed for the firm’s business is also key to effective
ERP implementation.
. : . O and eQ software
For example, QAD (for quality, application, delivery) Of'fui:gzvalpfzr both ::Qs pase of
to manufacturing firms and international clients. ?/\D is
implementation (weeks instead of months) and ease of use. | I ——
Another issue in ERP implementation is the help provided hby k s r:)rtals The vend;).v
vendors (Oracle, People-soft and SAP) now offer their products roug‘:hptheir t;rowser
hosts the application which the customer accesses over the Internet wi ' f 'rt_
Table 26.1 gives some selected enterprise software vendors and their area Ol €xpertise.
» Table 26.1 : Selected Enterprises Software Vendors and their Area of Expertise (
Vendor Specialty
" 1. SAP America Large enterprise, discrete manufacturing
2. Oracle Corporation Large enterprise, discrete manufacturing and services.
3. Invensys software systems Electronics industry
4. Siebel systems Customer relationship management
5. People Soft Inc. Employees and customer relationship management.
6. 12 Technologies Supply Chain management
7. J D Edwards : Mid-market manufacturing
8. QAD Multinational mid-market manufacturing

ERP Implementation Life Cycle

ERP Implementation project has to go through different phases like any other project.
Even though there is no clear demarcation between the phases, which may overlap to some

_extent, these phases have a logical order to follow. The various phases of the ERP

implementation are:
(i) Pre-evaluation Screening
(ii) Package evaluation
(iii) Project planning
(iv) Gap Analysis
(v) Reengineering
(vi) Configuration
(vii) Training the implementation team
(viii) Testing
(ix) Going live
(x) End user training and
(xi) Post-implementation
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Post Implementation Phase

The above phases of ERP implementation life cycle are briefly discussed in the following

paragraphs:

1. Pre-evaluation Screening
After taking a decision to g0 in for the ERP system, the company starts searching for a
perfect package. Since there are hundreds of ERP vendors who claim to have the ideal solution
g all the packages to select the best vendor is a very time

for the company (client) analyzin
consuming process and hence not a viable solution. Hence it is better to limit the number of
potential vendors to five and then do a thorough and detailed evaluation of their packages.

Pre evaluation screening involves limiting the number of packages 10 be evaluated by the
committee. Those packages that are not suitable to the company’s business processes are

eliminated and few best packages aré selected.

2. Package Evaluation

The evaluation/se\ection process s ! :
because the success Of failure of the project

s one of the most important phases of ERP
depends on the package

implementation,
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scheduled. Huge investments involved in the purchase of ERP pqckages mgkes switchin
from one package to another almost impossible, hence the necessity for “doing it "ight the
first time” approach in this phase.

Once the packages to be evaluated are identified, selection criteria should be developeq
by the company to evaluate all the alternative packages on the same .scale. To choose the best
system, the company should identify the system that meets the business ne'ed.s,'mAatches the
business profile and identifies with the business practices of the company. While itis impossible
to get a system that will perform exactly as the company does its business, the aim should be
to select the system that has the least number of differences.

Some of the factors that should be considered while evaluating and selecting the ERp
software are :

(i) Functional fit with the company’s business processes
(i) Degree of integration between the various components of the ERP system
(iii) Complexity

(iv) Flexibility and scalability
(v) User friendliness

(vi) Implementation time

(vii) Technology

(viii) Amount of customization required
(ix) Total costs (including cost of license, training, implementation, maintenance,

customisation and hardware requirements).
3. Project Planning

In this phase the implementation process is designed and the details of how to go about
the implementation are decided. (i.e., determining time schedules, dead lines etc.). The project
plan includes the following:

(i) Identification of roles and assignments of responsibilities to individual members of
ERP implementation team.

(i) Decision regarding the organisation resources to be used.
(iii) Identification of person to head the ERP implementation team.
(iv) Selection of implementation team members and allocation of tasks to them.

(v) Decision regarding when to begin the pro

ject, how to do it and when the project
should be completed.

Also answers to the following questions must be found and includ
(a) What to do in case of contingencies?

(b) How to monitor the progress of the implementation?

(c) What control measures should be installed? and

(d) What corrective actions should be taken when things g0 out of control?

ed in the project plan.

4. Gap Analysis

companies to create a complete model of where th . ' an>"
want to head in the future. Even the best ERp paec{aagr: nc?::t and ]!} which dlrectlona:‘;)s’
functional requirements meets only 80% of the Company:s fu Otm-tal OrEd.to a Compd he
remaining 20% of the requirements should be met by the cq - IOTaI regunrements s ring
efforts. mpany’s business reenginee
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5, Reengineering 629 )

The.hurrfan factors are considered in this phase
I s phase.
connotations in ERP implementation settings. They
5. The

(i) using ERP to aid in downsizing efforts

(i) using ERP for busi

SINESS ) ON o] 1 H i

i S prouzss reengineering involving a technical implementati
Iness process implementation o prmee

Y . .
y Reengineering” has two different
are:

In the first connotati ie
educing significant numbsr:'o?(;ﬁg‘?g;z;u(jfll(\j( purc'hz.lse an E.RP package with the aim of
oIS sonte ehange i ok FesparelBi € ownsizing). Whllc every ERP implementation
et o treat ERE a an Ty ponsibilities due to automation and efficient processes; it is
Ansizing I, 1he) ecn ment as Yvell as a Fost-cutting measure rather then a tool for
. 8. the. connotation, ERP is used as a means for husiness process
reengineering which involves two closely linked implementations: the technical implementation

and a business process implementation. This approach emphasizes the human element of
necessary change within organisations.

6. Configuration

This is the main functional area of the ERP implementation project. What is desired in
ERP implementation is “synchronizing existing company practices with the ERP package rather
than customizing it to suit the company:. In order to do so, business processes have to be
understood and mapped in such a way that the arrived at solutions match with the overall
objectives and goals of the company.

A prototype — a simulation of the actual business processes of the company is tested in a
controlled environment. This helps to solve any logical problems inherent in the business
process reengineering before the actual “go-line” implementation.

Configuring a company’s system reveals the strengths and weaknesses of a company’s
business process. This would help in explaining what won't fit into the package and where
the gaps in functionality occur.

7. Training of implementation team

The implementation team must be trained regarding how to implement-the system and
later run the system. After the implementation is over, the ERP vendors and hired Coqsultants
will leave the company and the company should be able to run the ERP system on its own.
Hence a good in-house team should be developed to run the ERP system.

8. Testing ' _
The ERP system is tested using real case scenarios such as system overloads, multiple

users logging on at the same time with the same query, users entering invalid data, hackers
trying to access restricted areas etc. The test cases must be designed specifically to find the
weak links in the system SO that these bugs could be fixed before ‘going-live”.

9. End User Training

Actual users of the system are given training on how to use the system. The erpployees
who are going to usé the new system are identified and are groupefl 'base?\ or; dtheur (F(ljlrr:z}né
shifts. Then each group is given training on the new sy_stc;m. The .trammg S\douff p‘r:)}v; :mi‘re
participants an overall view of the system and how individual actions .wou a eg to\ et
system. Also each employee is trained on the .10b or task .that he/she is Supp?:k?e ERppsysgem
once the system “goes-live”. End user training is very crucial as the success 0

is in the hands of the end users.



10. “Going-live”
At this phase, the work is almost complete

and running, the prototype is fully configured and teste
the new system is “live”, the old system is removed.

_data conversion is done, databases are up
d and ready to go operational. Once

11. Post implementation )
and hired consultants will leave the

' ion is over, the vendors :
Once the implementation is the system should get companywide

company. To get the full benefits of ERP system, blems that might
i hould be available to handle the proble g
acesplange. Enough fraliied eimplayees shol | competency to make the necessary

crop-up. There should be people who have the technica
improvements in the system as and when required. The system must be upgraded as and

when new versions or new technologies are introduced. The company should analyse the
costs and benefits of any new version of ERP system offered by the vendors.

Everyone who uses the systems needs to be trained on how they‘work, how they relate
to the business process and how a transaction ripples through the entire company. The post
implementation training is a continuous, never-ending process as new people will always be
coming in and new functions will always be entering the organisation.

WEB based ERP and Related E-Business Software

The value of e-business relies on a company’s ability to integrate their internal processes
with external suppliers, customers and other companies. First-generation ERP systems did not
have the ability to interact outside the company with other ERP systems, with e-businesses or
directly with suppliers or customers. The second generation of ERP (called ERP Il , or extended
ERP or XRP) enabled the vendors to create web-centric systems by consolidating data and
allowing dynamic access from various clients.

ERP systems provide vast amounts of data for analysis. Powerful new analytic tools and
applications that capitalize on ERP’s central depository of data have been developed by software
vendors, for example, software system such as Customer Relationship Management (CRM)
Supply Chain Management (SCM) and Collaborative Product Commerce (CPC)

Customer Relationship Management (CRM)

Software plans and executes business processes that involve customer interaction such
as marketing, sales fulfillment and service. CRM shifts the focus from managing products to
managing customers. Prospect information, customer profiles, sales force ;%Utg P ° y
campaign modules for direct mail and special sales promotions,are managed _c')\ma lon, ?{?\A
also provides decision support for forecasting demands, demand mana e ge WIF .CRM. C
and services, quoting order delivery dates and planning for CUStorEe:q:enrt\;iizc,:l;igsrocéf,\tj

interacts with supply chain management (SCM) softwar
ean
order fulfillment and to plan for future requirement, ; ERP’ OIEnsUTe BEQmpt and accurate

Supply Chain management (SCM)

Software includes supply-chain planning, supply-chain
management. Planniqg involvgs designing the supply chain netw
collat.)oratn./e production planning. Execution involves fulfillment ork, dema-nd pIanning and
Relatlopsh:p management handles al| the interactions with & I" Manufacturing, and dehvgrY.
to quality assurance, contracts and agreements, Ppliers, from supplier certification

€xecution and supplier relationship

Collaborative Product Commerce (CPQ)

CPC i i .
cycle man;S Z;r;etrnggcw:th new product design ang develo :
B : manages product data through the Iil:‘JemtffntthaS We(;‘ o produdct e
€ product, co-ordinates
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¢t and process redesign .
odu gn and collaborates with suppliers and customers in the d
S rs in the design

CP( ; CRM SCMm mbi
an dKe a pOWEI’fUl combination. Exhibit 26.5 shows how these typ
d k ) es

of software systems can work together

customer and suppli ;
- -roducts o Se:/?cheesr ici)‘ilabgranon on design with CPC can reduce time to market for
VERP helps 10 i th-e t.ewwe, customer and supplier collaboration in manufacturing
ime to customer (i.e., speedy delivery of the product to the

customer).

{\ Customer Relationship Management (CRM)
Collaborative
Product
Commerce :
Enterprise
(CPC) Resource
Planning
(ERP)
:93 .
5 Manufacture
= and
) Delivery
Q
E
[
‘} Supply Chain Management (SCM)
Legend : DFMA - Design for Manufacture and Assembly

Time to Customer

i QUESTIONS

1. Define the term “Enterprise Resource Planning” (ERP). . :

2. Discuss the role of information t
3. Give a brief account of the evolution of ERP.
. 4. What are the various functions within an organisation W
System?
. 5,-Discuss the advantages an
6. Explain the features of “SAP R/3”

d disadvantages of ERP systems.
ERP system.

echnology in modern business.

hich are integrated through an ERP



