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ABSTRACT

Benchmarking is a must to achieve higher goalsoductivity. This process not only helps in achig\better
results, it also sets higher achievable standaBEnchmarking has been used quite effectively ithallindustries. In
Manufacturing industries it is easy to have quaatife goals that can be used to benchmark the psoddse nature of
manufacturing industry being such that the proegdsenchmarking can be drilled down to the last ponent level of
tracking. For example based on the over all benatking of annual productivity, we can decide thelgdigure of
production for each component/part for a month vere a week. This kind of benchmarking, howevet, net be
possible in Service industry. In Service indugtmg, nature of job is more of a qualitative naturedahe response to the
requested service becomes a factor for benchmarkitemce the parameters for Service industry benckimg is
different from Manufacturing industry. Software isthy is more of a service oriented industry, wherguests from
customers are serviced by way of developing soétwHne software developed for a customer will dtefinvary from
the software developed for another customer aigation is done for each customer.

Such being the nature of software industry, these hot been any quantitative approach to benchntiagk
industry standards. This paper attempts to stuéydharacteristics of Software Industry in an attégpstandardize
some of the features across various software pt®jand then benchmark one of its measurable paeme€Cost Of
Quality. Software organizations are mainly conceriaout their development process (productivityeds, etc.) and
this is therefore the thrust of any benchmarkingeré are many organizations that offer benchmarlseryices, where
project data can be submitted to get back infororatf where the project fits with respect to ott@milar” projects
for which data is available in the database of fleevice provider. The tricky aspect is “what is awi and whether
the database with the service provider has a dafftcnumber of projects to give a proper “induswjde” feel of the
organization’s competitive position.

INTRODUCTION

Benchmarking is a tool to help us improve our besiprocesses. Any business process can be bekeldmar
benchmarking exercise can be done within an ingdustr well as across industries. It is easier toetstdnd the
dynamics of one’s own industry and hence sometiarerganization stops at benchmarking exerciseléngie
industry. But then who should carry out this eig@¢- the leader in an industry or some one whoeso be a leader
in a industry?

How about benchmarking a company that is well kndambeing a role model in its industry? For exaenpl
Infosys in software development industry. This migation is known for various initiatives and buess process,
sometimes referred to as Best Practices, Exempleagtices, Business Excellence. Bottom Line, itsdilie business
process real well and has processes that are atlapdeany other organization. Hence who is thetroompatible for it
to benchmark. Does it need to conduct a full orcherark study or can it get 80-90% of what it needmfjust using
the telephone, email, or an electronic survey.tiidise questions need to get addressed before yxuNbst business
processes are common throughout industry. For ebeanipfosys has the same fundamental Human Res®urce
requirements for hiring and developing employeedaes its competitors. Each of these players mittdustry has the
same Customer Satisfaction Survey process as redaout by Infosys. These processes, albeit frafferént
industries, are all common and can be benchmar&gedeffectively. It's called "getting out of thextjo
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BUSINESS PROCESS

A Business Process is best defined as a functighirwian organization that enables the organizatmn
successfully deliver its products and servicesimpte analogy would be to look at an organizatisraavheel and the
individual Business Processes are the spokes tatikel.

The spoke is the individual process (see figuréhd) make up our organization. Having just onevay spokes
loose, can make a wheel roll out-of-balance. Tingdo a wheel runs out of balance the more damabmeffect to the
wheel. When the wheel becomes so unstable thatritsary function fails, we could simply replace thdeel.
Obviously, an organization cannot simply replaselft but our Customer can and will replace the ellikit doesn't
perform to the Customers' needs and expectations.
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Obviously this is a very simplistic and extremelags about the operation of an organization. Buiewwe step
back and look at the products and services we psecburselves, it actually becomes a little moetstandable. We
wouldn't maintain a business relationship with pgier if the suppliers' own internal Business Rs®es prevented the
supplier from performing its best. We would prolyagpd to another supplier.

Organizational structure varies, but for the moatt,pall organizations perform similar Business desses.
Whether we are from a large or small corporati@mvegnment agency, or a non-profit association, lerge extent, we
share common Business Processes with other ingsisithe Business Process of Human Resources foindastry
can be very similar to another. In fact, the HurRasource Business Processes may even be a C8ticakss Factor
for another industry such as an Employee Temp &ar8o being able to Benchmark with that other strguis going
to help you bring our own Software development Bess Process to even higher standards than ourrmustry
standard. Net effect, after implementing changanfiBenchmarking study, we hopefully could become tiesv
Industry Leader for that particular Business Preces

In this paper a benchmarking exercise has beem fakesoftware development process with cost ofiubeing
the parameter to be benchmarked. This benchmagkiegcise has been carried out for development giojhat are
being executed in one of divisions in Infosys anese data is being benchmarked against softwatsstinydin India.
For projects in Infosys, data has been selectad fnmjects that have size between 200 to 600 FRhas# projects are
standard projects that were executed between MdyDmt 2000. Published reports from Indian IT benatkimg
report 99-00 has been considered. This report wasidaded fronwww.softwareindex.consite. Criteria for 200 to 600
FP were selected so that we get projects which bpegat similar amount for various life cycle stagesis means that
projects of this size range will have duration hast 3 to 4 months each and also would have tongtabilize the
development process being followed by the projasta result they will be able to collect data frpnoject, do the
analysis and decide on the action items neededrtg the project process back to its own coursexeftution.

BENEFITSOF BENCHMARKING STUDY

Benchmarking is a well planned, systematic discpwaerd learning process. Clear objectives and mésimanto
measure performance are a prerequisite to stasfiagy benchmarking study. Highly structured ancug®ed site visits
provide a detailed comparison of processes andipeado determine improvements. Discovering howhange your
processes to achieve improved performance is otfeeddtrengths of the benchmarking process.

Benchmarking not only tells you how good your bes# needs to be, it also tells you how to change yo
processes to get there. The flowchart in figureefiicts steps adopted for benchmarking. Benchmarkamgbe carried
out internally between different business unitshimitan organization, between organizations withiriralustry sector
or between organizations across industry sectdrs. most powerful results are likely to be achieaetbss industry
sectors, because this encourages thinking outsideat industry paradigms. Out of industry benchriraglcan assist
organizations to leap ahead of their competitors.

Benchmarking is best done by small teams of pewpl&ing in various aspects of a particular practicgrocess.
However, benchmarking also requires overall stiatggidance to ensure that the right processespaactices are
being improved for the most overall benefit to tinganization.

Benchmarking falls into four categories as describg McNair and Liebfried.

1. Internal benchmarking identifies cost driversl aron value-added activities and is performed efaymparing
performance with external service providers.

2. Competitive Benchmarking is a one-to-one congpariwith other service providers or competitorst thesesses

relative performance.

. Industry Benchmarking identifies trends in bameperformance among categories of similar serpioeiders.

4. Best in Class Benchmarking identifies breaktgtoperformance across various classes within aumsing or field of
operations.

5. "Benchmarking outside-the-box" is learning frpnacesses in other industries to improve your owar those who
are used to thinking of benchmarking as a secaatgas of comparing one's performance to competitaissshift in
thinking requires new levels of openness and ariéati Based on this a definition of benchmarkimyid be:

w
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Select a Process to Benchmark

Determine project's scope

Chose performance boosting best

Decide the process to be benchmarked

Judge appropriateness and adapt practices

Identify culture issues and other factors

Plan and implement changes

Measure results

And do payback analysis.

Figure 1. Stepsin benchmarking process
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The process of identifying, understanding, and adapting outstanding practices and processes from organizations
anywhere in the world to help your organization improve its performance.

Practices and processes range from customer sdoviceman resources, from warehousing and distabub
leadership. Even industry-specific processes, siscblaims processing in insurance, are candidateledrning from
any organization that processes "orders" rapidigluding mail order houses and banks.

Speed is critical, if for no other reason thantercome the enormous inertia of the status qualakk Welch at
GE has said, "Incremental change doesn't work wely in the type of transformation GE has gone tigte If your
change isn't big enough, or revolutionary enoulgh,tureaucracy can beat you." They benchmarkedoand it would
take 18 percent to merely catch up, and much nostay ahead. Benchmarking outside the industrylegitimize
stretch goals. Goals picked out of thin air andmfroff-the-wall guesses rarely inspire anyone. Numsbgom
competitors analyzed in a black box are equallypscisand ignored-by most managers. But stretchsgoased on
believable external evidence, not only of resulis the process that produced those results, afevhble and give
people a model from which to work.

There is a widespread need to benchmark softwareeps parameters and this proposal is to makedy siu
benchmarking software development productivity. iBsknown industry wise productivity varies widelydh the
measurement methodology also varies with each tnduss is evident productivity in each industryaffected by its
own parameters, so also software industry can berark some of its parameters. In software industeye are various
types of projects. These projects are known byiythe of process life cycle they adopt. Based o pihdcess life cycle,
the projects are classified as different proje&tsa result a project can be development projechantenance project
or a project can adopt product development lifdeeyEhere also can be projects that would followe@bOriented life
cycle or package implementation life cycle.

In this paper we have tried to explain details development project life cycle and define varipasameters
for the project. These parameters are used to meaguantify a development project and are alsal usehelp the
project team to manage a project. One such paransetievelopment productivity. This parameter isdito measure
the size of the development project and it is theiré of this author to make a study on benchmgrlievelopment
productivity in software industry.

You cannot beat competitors by following them. Whimldustries can get locked into mediocrity, and feould
get ahead by more than inches. They will remainisoper in their own industry. In the past, oneldadentify easily
who the competitors were and monitor them. Todaglustry lines are growing fuzzy. Competitors comaf other
industries, from other technologies, and certaifniyn other nations. For example, the Swiss watcterakvere
overwhelmed by competitors that weren't even instmee business. The Swiss didn't even see thenmgbmi

What doesit take to successfully benchmark outside your industry?

» Knowledge of your own process and problems to keeuhderlying characteristics and spot analogiessacther
industries.

* Ability to look for common themes without havingeth spoon-fed to you.

« Information about outstanding companies in othdustries. This information needs to be organizegtmgess and
not only by industry.

» Language that is common to all. One of the bariiersharing across industries is finding a comnargliage that
describes processes regardless of industry. Fon@rathe medical center had to equate its admmsgioocess with
hotel registration in order to see the analogy potgntial transfer. With our members' assistaneshave developed
a Process Classification Scheme that identifieggeprocesses from other industries and contexts.

Softwar e Development Process

A typical software development process is beingaleg in figure 3. This process starts with requieait stage.
A team of analysts visit the customer site andysthd present system as well as study requirenfientee new system.
With a proper understanding of current businessgs®, the analysts start designing the new sy#énr. a detailed
level design is complete, programmers start codsiger the design. At each stage, review of wookipets are carried
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out to iron out any defects that might have begected. Still some of the defects go unnoticed #mey would be
detected during Testing stages. After softwareeigetbped and tested customer does acceptancegtéstisoftware
developed and if required the development team iresia warranty support mode as per initial agrestme

Requirement Analysis
(RA)

RA Review: Defects are captured
through a third party tool

This includes High Level
as_well Detail Design

A

Design stage

Code review ————— |

Testing of the software

Testind includes Unit
Testing, Integration
Testing, System Testing

Acceptance Testing and
Warranty

Figure 3: A typical softwar e development life cycle
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METHODOLOGY ADOPTED FOR BENCHMARKING

Task definition
We will benchmark against each other on the follgyunetrics:
1. Size metrics
2. Cost of quality Metrics
Based on the comparative metrics, we would be tabikecide on action items for further improvement.

Objective
1. Gain practical experience in results based beadking.
2. Capture best practices from the benchmarkirayteff

Exit criteria
Generate a set of Best Practices.
Define action items to improve project practicegmbédollowed.
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Data Collection

Internal data collection

During period of may and December 2000, there werember of projects (Development) executed from
Bhubaneswar Division of Infosys. However as defisedier projects with size 200-600 (measured byckan point
Unit), were considered for data collection and gsial

The formula used to calculate cost of quality wasda on following principle :

Cost Of Quality = (Efforts spent for (training +view + testing + rework))/(Total Efforts for thegject). Hence
cost of quality was determined as a percentagedigh table was prepared which had three columasp@&lof project,
size delivered (in terms of Function Points) andtad quality. All these details are taken from Nt Analysis report
for the corresponding project. As per Infosys Psscklethodology, each project needs to prepare aiddeknalysis
report that captures details of all measurable.datda like efforts spent for each activity for theoject, defects
injected and detected in the projects are capturbdse data are captured through various toolslojeee either in-
house or purchased from third party. These dataai@ated by Project Manager as well by Softwatel@y Advisor.

Results

In the period defined for collecting data, datarfr@3 projects were available. These data were shgregated
for the defined criteria and then average figuretfiese projects were calculated. As was deciddibeaost of quality
was decided for benchmarking and was the factocdosidering a project for data analysis. The foiig table shows
figures for various projects selected.

Projects Size Cost of Quality
Projectl 258 25.37
Project2 535 44.22
Project3 567 33.11
Project4 221 34.61
Project5 281 57.44
Project6 232 31.21
Project7 335 29.58
Project8 450 27.46
Project9 572 28.65
Average 34.63

External Data Collection

External data were collected from www.softwareinderm which had published data for Indian Industrigis
data was analyzed to find cost of quality metriea tve were looking for. From the published repodian Industry, it
was found that industry wide cost of quality figwtands at 32%.

Gap Analysisand Action Items
As is evident here, benchmarking tells us as torevhe are right now. The gap between the industeyage and

that of Infosys seems to be marginal 10%. Based bra#storming session, we have decided the foligwaction

items for beating the industry average.

1. Each project should identify its technologicaekeds at the time of signing contract with the custio This will
ensure sufficient time for Training department tiaage training sessions with the help of volurgésperts.

2. Arrange for a boot camp for each project at staat of offshore project; this will ensure adegubtisiness and
domain expertise.

3. Ensure to have self review checklist for detibign and coding; this will reduce occurrence efiedt injection
which will ensure less efforts for review, rewormkdatesting.
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CONCLUSION

Quality-aware learning organizations tend to embtaenchmarking as a matter of course.

The concept of best practice benchmarking givesdemchoice of the process to be benchmarked, &scos
identification and sharing of best practices argirtinderlying enabling factors with selected parsn and, finally,
results in implementation of the findings. BestqtiGe benchmarking goes beyond mere standards aagdurement
against them. Furthermore, as best practice ben&imgafocuses on processes it gives the opportunitgxtend the
search for best practices beyond the higher eductagctor. In the struggle for customers and pabifity in a global
economy, learning organizations will increasingbgpond to rapid change with greater resilienceeaudve winning
strategies and practices more effectively. As thaclim Baldrige criteria recognize, benchmarking omgnce will
only grow in the years to come.

Benchmarking adds value not only by improving aegiyprocess but also by helping companies evolvee mor
quickly and effectively into learning organizatioasd facilitate the transition to a total qualityltare. Thus it is
imperative that our organization has embarked @ sun activity. If cost of quality can be reducgd1®%, this will
also result in reducing efforts for the entire padj In a fixed price environment, this will resiithigher productivity
and this can be translated to better value foroenst.

The Journal of International Management Studiesu¥@ 4, Number 1, February, 2009 57



