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ABSTRACT 
Performance means the degree or extent with which an employee applies his skill, knowledge and efforts to a job assigned to him and the result of that 

application. Organizational   growth and sustainability highly depend on the quality of performance of the employees.  Performance management is an 

integrated process that sets objectives, appraises employees, translates objectives into organizational key performance areas, helps in compensation design and 

benefits the organization to achieve business goals and objectives. This article analyzes the performance indicators-KPI which represents the focal point that can 

make the transition from the development of individual activity to overall organizational performance in the software industry. It gives an overview based on 

currently used KPIs for measuring the efficiency of various software professionals like developers, testers, quality assurance personnel in software development 

projects. The most important KPIs are analyzed, and their usage in the process efficiency evaluation is discussed. The outcome of the measurement is used to 

initiate further process adjustments and improvements, to make correct decisions in other HR functions like training, promotion and   to implement performance 

based compensation successfully. 

 

KEYWORDS  
IT industry, Key Performance Indicators, Performance Evaluation, Performance  related pay, Software Professionals.  
 

1. INTRODUCTION 
he main aim of any business is to earn profits in a specified period of time. In this process of earning profits and taking the business to new heights, there 
are some methods and concepts to be implemented in the system. One of the most important concept that is adopted in companies nowadays is Key 
Performance Indicators (KPIs). They are the measurement of the health of   business, such as   company’s total sales or gross profit margin. One can use 

KPIs to help monitor current performance, indicate when performance falls within alert ranges, and compare current performance to past performance. In most 
businesses, the employees represent both an organization's biggest expense, and its most valuable asset. This means the company's productivity, and ultimately, 
its profitability depend on making sure all of its workers perform up to, if not exceed their full potential. To survive and prosper in today's economic times, 
companies can no longer manage using financial measures alone. Businesses have to track non-financial measures such as speed of response and product 
quality; externally focused measures, such as customer satisfaction and brand preference; and forward looking measures, such as employee satisfaction, 
retention and succession planning. 
Key Performance Indicators (KPIs) are   company's measurable goals, typically tied to an organization’s strategy, as revealed through performance management 
tools such as the Balanced Scorecard.  Measuring employee performance can be a challenge for many organizations. Key performance indicators help change 
the way people do their jobs, approach their day, and deal with daily roadblocks in the following ways: 

• Encourage people focus on the big picture 

• Help people distinguish the important from the trivial 

• Assist in differentiating between the “must be done” from the “could be done” 

• Place greater emphasis on strategy and organizational results 
All successful software organizations implement measurement as part of their day-to-day management and technical activities. Measurement provides the 
objective information they need to make informed decisions that positively impact their business and engineering performance. In successful software 
organizations, measurement-derived information is treated as an important resource and is made available to decision makers throughout all levels of 
management. 
 

2. KEY PERFORMANCE INDICATORS 
Key Performance Indicators (KPIs) are quantitative and qualitative measures used to review an organization’s progress against its goals. These are broken down 

and set as targets for achievement by departments and individuals. The achievement of these targets is reviewed at regular intervals. 

These are predetermined factors that are set to assess the performance and success rate of an entity. They are set in order to know how much development is 
done in a project, how employees are performing, and how much profits the firm is making. Key performance indicators differ from entity to entity, and are to 
be set considering the nature and type of business or a particular practice. For example, a school might use annual graduation rates as a KPI, whereas a business 
may consider its KPIs to be percentage of income or level of customer service and satisfaction. 
A crucial point to note is that KPIs should have the ability to be measured. Being the most reputed company or generating repeated customers would not be 
thought of as good KPIs for a firm, since these factors cannot be measured. Instead, good KPIs can be number of new customers over old ones and the ranking or 
profits of an organization. 
2.1 NECESSITY FOR KEY PERFORMANCE INDICATORS 

There are many benefits of using key performance indicators in any organization. The very first advantage is that these measurable factors help the company to 
find out which practices are doing their job well and being effective. They can rule out unnecessary projects and use the resources somewhere else in the 
business. Another significant benefit for implementing KPIs is that they enable employers to determine if the change in process has really been effective. 
KPIs also aid in data collection and recording for future reference. Process-based KPIs can even be used in the procedure of performance appraisal. Similarly, 
there are many other advantages of adopting KPIs according to the nature and type of entity.  
KPIs can also be used in the following ways: 

• To develop and monitor industry standards (benchmarks) for the organization. 

• To monitor the implementation and ongoing management of strategic business plans. 

T 
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• To assist with development of performance based payroll remuneration systems. 

• To encourage employees to create a sense of ‘ownership’ over key aspects of the business. 
2.2 TYPES OF KEY PERFORMANCE INDICATORS 

The first of the types are quantitative indicators that include results which relate to numbers. The second of the types are performance indicators which are 
measured in terms of performance of an employee, a team, or a practice. Directional indicators help the company to find out if the processes are moving 
towards organizational goals. 
For a marketing process; KPIs can be new leads generated, amount of customer attrition rate, collection of payments, and other aspects. On the other hand, in a 
manufacturing firm; KPIs can be the overall efficiency of the product and the rate of rejection in the testing process. In Information Technology (IT) or software 
development firms, a suitable key performance indicator can be the response rate at which deliverables are met before the deadline. 
Deciding on KPIs is an essential task that has to be carried out by the management in order to evaluate the performance and success rate of a team, department, 
or the organization as a whole. Key performance indicators are closely concerned with performance management strategies in a business. Be it a company from 
any industry, KPIs are absolutely necessary. 
2.3 CHARACTERISTICS OF KPIs 

KPI characteristics identified in the literature are listed below. A KPI does not need to satisfy all of these characteristics to be useful to the agency and 
characteristics may overlap.  A KPI should be: 

• Relevant to and consistent with the specific agency’s vision, strategy and objectives 

• Focused on agency wide strategic value rather than non-critical local business 

• Representative – appropriate to the agency together with its operational performance; 

• Realistic – fits into the agency’s constraints and cost effective; 

• Specific – clear and focused to avoid misinterpretation or ambiguity; 

• Attainable – requires targets to be set that are observable, achievable, reasonable and credible under expected conditions as well a independently 
validated; 

• Measurable – can be quantified /measured and may be either quantitative or qualitative; 

• Used to identify trends – changes are infrequent, may be compared to other data over a reasonably long time and trends can be identified; 

• Timely – achievable within the given timeframe; 

• Understood – individuals and groups know how their behaviors and activities contribute to overall agency goals; 

• Agreed – all contributors agree and share responsibility within the agency; 

• Reported – regular reports are made available to all stakeholders and contributors; 

• Governed – accountability and responsibility is defined and understood; 

• Resourced – the program is cost effective and adequately resourced throughout its lifetime; and 

• Assessed – regular assessment to ensure that they remain relevant 
2.4 GROUPING KPIs INTO CATEGORIES 

It may be useful to group KPIs into categories based on the agency’s vision, strategy and objectives. Grouping into categories may also assist in testing KPI 
applicability, relevance and potential overlaps or conflicts. However, agencies should note that grouping is discretionary and may not be required or add value at 
all. Should agencies wish to group KPIs, the example categories listed below may serve as a starting point: 
• Performance – services are relevant and appropriate to the organization. 
• Reliability – service delivery is consistent, reliable, dependable and trustworthy. 
• Responsiveness and timeliness – responses to client requests and delivery of services are within timeframes and other measures. 
• Relationships – team members deliver services with tact, recognition, regard, and Thoughtfulness. 
• Resources – time, budget and cost measures. 
• Secure – protect integrity and privacy of data. 
2.5 SMART KPIs 

The acronym SMART is often used to describe KPIs. 
• Specific 
• Measurable 
• Achievable 
• Relevant 
• Timely 
SPECIFIC 

KPIs need to be specific to the individual job and if possible expressed as statements of actual on-the-job behaviours. 
For example, a KPI should: 
• explain clearly to the employee what he/she has to do in terms of performance to be successful 
• have an impact on successful job performance, that is distinguishing between effective performance and ineffective performance 
• focus on the behaviour itself, rather than personality attributes such as 'attitude to customers'. 
Terms such as 'work quality', and 'job knowledge' are too vague to be of much use. 
MEASURABLE 

KPIs must be measurable, that is based on behaviour that can be observed and documented, and which is job-related. They should also provide employees with 
ongoing feedback on their standard of performance. 
ACHIEVABLE 

Performance management needs to be an open, collaborative communication process. KPIs must be seen by all that they are achievable. The KPI must be 
realistically achievable. If it is set too high for the circumstances (such as an ambitious production target), not only will it be irrelevant but it will ensure failure. 
RELEVANT 

It is essential that employees clearly understand the KPIs, and that they have the same meaning to both parties. Consultation is more likely to result in standards 
that are relevant and valid. 
TIMELY 

KPIs should have an appropriate time frame.  
It should be possible to collect the relevant information either 'as it happens' or within a short time afterwards, otherwise it will lose its relevance. As outputs of 
the performance management system, KPIs also need to be in alignment with other HR-related functions, including training and development, recruitment and 
selection, rewards and recognition, and career planning. 
 

3.  KPI FOR SOFTWARE DEVELOPERS 
The role of software developer is to define, develop, test, analyze, and maintain new software applications in support of the achievement of business 
requirements.  This includes writing, coding, testing, and analyzing software programs and applications. The few major parameters to evaluate the efficiency of 
developers are: 
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3.1 TECHNICAL SKILLS  

1. Basic Computer Science Skills: Hopefully, any software engineer will have these skills and more. Research skills, reading comprehension, the ability to 
know how to use library functions, and understanding computing problems, design patterns, and frameworks are other skills that are valuable to have. A 
great class involves students and helps them to develop skills in logical thinking, creative problem-solving and communication. Classes that incorporate a 
team approach, requiring clear communication among members as they solve a problem and explain their solution to others, enables graduates to work 
this way at their jobs. 

2. Passion for Code: Programming isn’t for the uninterested. You must have a passion for code, developing it from a purely scientific skill into a craft or an art. 
Building code is much like developing a painting, a sculpture, or a symphony. With the popularity of Open Source, you don’t have to be alone in code 
creation — the ability to work with software engineers and developers from around the world is possibly through the Internet. 

3. Fearless Refactoring: Refactoring is the ability to improve code without changing what it does. The ability to realize that no one should be a slave to 
original code is key here — that old code can become unstable and incompatible over time. Refactoring enables the developer to own the code, instead of 
the code owning you. 

4. Develops Quality: In a former era, engineers thought testing was beneath them. Today, experienced engineers know and understand the value of tests, 
because their goal is to create a working system. Exposing bugs and eliminating them is the best way to develop stellar code. But a good engineer also 
knows not to waste time writing trivial or redundant tests, instead focusing on testing the essential parts of each component. 

5. Willing to Leverage Existing Code: Why invent the wheel when it’s already working? Life is too short to continuously invent new codes and libraries. Reuse 
of internal infrastructure, use of third-party libraries, and leveraging web-scale services such as the ones offered by Amazon, are marks of a software 
genius. 

6. Focus on Usable and Maintainable Code: Software always works better then it is well designed and user-centric. Good engineers work hard to make the 
system simple and usable. They think about customers all the time and do not try to invent convoluted stuff that can only be understood and appreciated 
by geeks. A disciplined engineer thinks about the maintainability and evolution of the code from its first line, as well. Expressive names for methods and 
variables can make the code self-explanatory. 

7. Can Code in Multiple Languages:  Just like a person who can speak several languages, an engineer who isn’t tied to one code language can think outside 
the box and is a more desirable hire. A willingness to learn new languages, new libraries and new ways of building systems goes a long way to creating a 
great software engineer. 

3.2 PERSONAL TRAITS 

8. Vision: What is the use in developing code, when it won’t be applicable a year or two down the road? Visionaries create code and libraries that are open to 
refactoring, and easy to use in all code languages. Being able to see the impacts of present-day decisions is paramount to building great software. 

9. Attention to Detail: If you get angry about misspelled database columns, “uncommented” code, projects that aren’t checked into source control, software 
that’s not unit tested, unimplemented features, and so on, then you probably try to avoid those issues yourself. Bad installation packages, sloppy 
deployments, or a misspelled column name can bring down entire systems. Be obsessive about details, and you’ll be on your way to becoming a software 
star. 

10. Business Acumen: If you don’t understand why your software development is so important to your clients’ livelihoods, consider this NASA story. “This 
software never crashes. It never needs to be re-booted. This software is bug-free. It is perfect, as perfect as human beings have achieved. Consider these 
stats : the last three versions of the program — each 420,000 lines long-had just one error each. The last 11 versions of this software had a total of 17 
errors. Commercial programs of equivalent complexity would have 5,000 errors.” The ability to understand why all the coding is done, as it the fruit for any 
customer or client. 

11. Curiosity: The best software engineers are curious about why something is done one way or another, yet with the added ability of being objective about 
the solutions. Many engineers we know got in trouble as kids for taking things apart to see how they worked. Putting together software is just a creative, 
and many software engineers also have artistic hobbies. This creativity and curiosity is required to think outside the box when designing programs. The 
thrill you get from making something work is what keeps you going. 

12. Experience: If you’ve been tinkering with software programs since you were a kid, your abilities as an adult will be quadrupled. Beyond hands-on 
experience, you might also be addicted to math and science, and the ability to stay organized. At the same time, great software engineers also realize that 
they don’t know it all…the ability to continue to learn is essential in a field where change is a constant. 

13. Discipline: Although you may have passion for your job, this love for your work and for the next project doesn’t mean that you can be sloppy. Attention to 
detail is important, but so is an ability to stay organized. So much bad code belongs to developers who don’t do what they know should be done. 

14. Patience: Bugs are natural. Design glitches are normal. Sloppy coding by other engineers occurs often. Patience is a key quality for software engineers who 
want to work in this field. 

15. Teamwork: Few projects are small enough or require so few skills that one person can do them well. Learning how to work as a team in college is one way 
to get over that “hermit” image…and working as a team online or in the office can only produce stellar projects. Successful engineers also become good 
communicators. They know how to write clear and concise reports and instructions, and know how to convey ideas to clients and customers. 

 

4.  KPI FOR SOFTWARE TESTERS 
Software testing is not about hunting bugs but delivering great software. However, a vast majority of project managers still consider bug count as the most 
important measure of a tester's effectiveness. There are a host of metrics which can be used to measure the effectiveness of a tester in delivering the perfect 
software. 
A well designed tester's Key Performance Indicators should show performance in terms of goals for different functional areas, overall performance as a team, 
and customer's feedbacks. Few of the KPIs    which resulted in an improvement in customer satisfaction index are: 
1. Requirement Knowledge: This metric indicates how effectively a tester understands the requirement. If the tester is not 100% aware of the customer's 

requirements, a lot of time could be wasted in posting invalid bugs. This can be checked by evaluating the test cases or test plans prepared by a tester with 
reference to the requirement document. Set a target of 100% conformance to Software Requirement Specification document for the test cases. 

2. Test Coverage: This metric indicates how many of the requirements are converted into test cases. This metric ensures that there will be continual 
improvement in the thoroughness of testing with respect to the requirements of the customer. This is measured as the percentage of test cases covered or 
executed by a tester. This should be analyzed from the results provided by testers in the test case document. Set a target of 95% or above for this metric. 

3. Testing Rework: This metric indicates how many bugs were reassigned back to the tester due to lack of information. This includes the cases where 
developers ask for more information regarding a bug. This happens when a tester is unable to provide proper steps to recreate the issue or give proper 
screenshots, and leads to wasted time where a re-test needs to be done. Target is set as 0 testing rework cases. 

4. Customer Complaints: This metric will indicate the satisfaction index of the customer. Each bug reported by the customer indicates a test case the tester 
missed to execute. So keeping a watch on the number of complaints, and resolving the root cause of the complaints will lead to a process which produces 
great software. Target is set as 0 complaints. 

5. Bug Success Rates: This metric indicates how many of your bugs resulted in a valid fix. Invalid bugs happen when SRS is not correctly interpreted, or the 
testing is wrong. Invalid bugs put a strain on the deadlines for a project, and needs to be avoided. Target is to achieve 0 Invalid bugs. 

6. Team performance: This is a collection of metrics that should set for the team as a whole. eg .milestone delays, start lags, response times, etc. Including 
the total team metrics in tester KPI is important as the testing team needs to work together with others to make sure the overall targets are achieved. By 
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including the team targets in the tester's KPI, the testers will do whatever is needed from their part to get the project finished on time. It will encourage 
the developers to provide testability in their code, and the testers to communicate with developers about possible vulnerabilities. 

 

5. KPI FOR QUALITY ASSURANCE   PERSONNEL 
Software quality assurance (SQA) consists of a means of monitoring the software engineering processes and methods used to ensure quality. 
It is is a process that ensures that developed software meets and complies with defined or standardized quality specifications. SQA is an ongoing process within 
the software development life cycle (SDLC) that routinely checks the developed software to ensure it meets desired quality measures. The key parameters for 
performance evaluation are: 
1. Number of critical bugs compared to the total number of bugs: This will the show percentage of critical bugs compared to total number of bugs. This 

information could be useful in determining in how effective the testing procedures are. 
2. Percentage of unit tests covering software code. 
3. Percentage of reorted bugs that have been fixed when going live: Percentage of total bugs that have been found while testing and are fixed   when a new 

software release is going live 
4. Test coverage percentage of software specifications. 
5. Percentage of bugs found inhouse: Percentage of bugs found inhouse compared to bugs found by customers. 
6. Number of bugs per release: This kpi will show the number of bugs per release. For measurement reasons, a time period should be set. Lets say you 

measure the amount of bugs a month after each release. This should result in an interesting trend. 
7. Percentage of high priority bugs. 
8. Number of times (corporate) website shows a 404 page: When a 404 error page of a corporate website is showed more often than a certain target this 

might indicate navigation issues within the website itself and/or “old” links might still present in the index of search engines and/or web directories. 
9. Number of escaped defects. 
10. Number of defects found over period of time: During the testing cycle, or even during the post release maintenance and support, the number of defects 

found/logged over a period of time is a good indicator of how product quality was changing over the Project Cycle or Product lifecycle. 
11. Time taken for completing a test of a software application 
12. Number of returning bugs: Total number of returning bugs that are reported in a new software version. 
13. Number of defects per function point: Number of defects detected in the software divided by the total number of function points (FP). 
14. QA personnel as percentage   of  the number of application developers 
15. Number of defects per line of code: Number of defects detected in the software divided by the total lines of code (LOC). The most common definition of 

LOC seems to count any line that is not a blank or comment line, regardless of the number of statements per line. 
 

6. KPI   FOR OUTSOURCING PERSONNEL  
Business Process Outsourcing (BPO)   has established itself well and is growing at a rapid rate. BPO sector offers handsome initial salary, good growth and many 
other benefits to its employees. Keeping in mind the attrition rates in the sector, the performance measurement and appraisal processes are of extreme 
importance in BPO’s. It is often used as one of the tools to retain the employees.  
BPO employees have the advantage of getting performance based incentives. In most of the BPO organisations, there are well designed schemes for awarding 
the performance based incentives to the individuals and/or the teams as a whole. An incentive on the completion of the defined targets is a common practice in 
BPO’s.   
The general parameters for the measurement of employees’ performance are:  
• Speed i.e. process performance 
• Accuracy  
• Productivity of each process  
• Average Call Value (the sales made or the revenue collected etc.) 
• Time and cost per call 
• Average Handling Time (talk time and after call wrap up) 
• Adherence to Schedule (availability to take calls etc.) 
• Percentage of abandoned calls  
According to a recent survey – "The Pay for Performance can be as much as 22% of the salary." Therefore, performance evaluation, reviews and appraisal play a 
vital role in the performance management in BPO sector and all the above mentioned parameters are used in performance appraisals  to evaluate and review 
the performance of the employees. 
 

7. CONCLUSION 
Clearly, having well defined key performance indicators is no longer optional. In fact, it is now recognized as a major key in remaining competitive and 
understanding how   business is performing in an ever changing and increasingly competitive environment.   In selecting Key Performance Indicators, it is critical 
to limit them to those factors that are essential to the organization   reaching its goals. It is also important to keep the number of Key Performance Indicators 
small just to keep everyone's attention focused on achieving the same KPIs.  Monitoring and continually improving these matrices will help to deliver great 
software and result in good brand image.   Software   project managers can use the assessment techniques to measure the performance   of software 
professionals,   so that timely   corrective actions can be taken. Because of limited resources like time and money, majority of the software organizations are 
under pressure of monitoring and controlling the software employees’ performance. The systematic ways of measuring   performance helps in identifying high 
performance employees in organizations and useful in rewarding and recognizing their work in IT industries.   
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