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Abstract— This paper presents an empirical study that 

attempts to find out the extent to which measurements and 

metrics are used in small and medium sized software 

development organizations. The various questions are 

framed after a series of consultations with senior manager 

with more than 10 years of experience. These questions are 

then posed to 5 small and medium sized software 

organizations in the local town. The results indicate that 

there is reluctance on the part of these organizations 

towards adopting software measurement practices. And, 

organizations pursue process improvement and assessment 

practices like CMMI only if they are part of job 

requirements. The paper also proposes some 

recommendations to help alleviate the problem. 
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1. Introduction 

Software metrics play an important role in ensuring the 

quality of software products. But for many reasons, many 

organizations are reluctant to adopt and use sound metrics 

programs. A study [1] reveals that more than 70% of the 

software products are developed by small and medium 

enterprises. IEEE defines a measurement standard as “a 

standard that describes the characteristics of evaluating a 
process of product” [2]; following that, in about less than 10 

years, IEEE [3] defines measurement as “the act or process of 

assigning a number orcategory to an entity to describe an 

attribute of that entity.” Measurement and metrics in Software 

Engineering have always been fraught with controversies 

unlike other engineering disciplines which are based on basic 

principles of physics. There seems to be a lot of subjectivity 

when it comes to measurement in Software Engineering. 

Software quality metrics [3] can be treated as functions whose 

inputs are software data and whose output is a single 

numerical value that can be interpreted as the degree to which  

 

the software processes are a given attribute that affects the 

software quality. Further quality attributes include 

maintainability, flexibility, testability, usability, integrity, 

efficiency, reliability, correctness, interoperability, reusability 

and portability, which are closely related to software metrics 

[4]. 
It is a common observation that normally large 

companies take initiatives to achieve quality objectives, but 

small and medium sized enterprises (SMEs)/companies may 

put quality on a lower rank, even if it is not explicitly said so. 

If we compare the ratio between large and small companies, 

especially for software companies, small and medium 

enterprises are dominant in producing software products when 

compared to large companies. For example, 77% of the 

software companies in Germany in 2000 were small scale [1]. 

Similarly in Brazil, 69% of the software companies were 

small scale in 2001. This data supports that most of the 

software products were produced by small and medium scale 
software companies. Hence, software companies of 

small/medium size are not to be underestimated and addressed 

separately. The research question arises: Are metrics and other 

tools used by the SMEs companies for achieving quality in 

their products?The sub-question are as follows: If they (or 

some of them) are using them, to what extent are they using 

them? (1)Are they using throughout the software life cycle, 

starting from the requirements stage through to the 

deployment of the software; or are they only using them for 

reviewing purposes (software inspection/review) and testing? 

(2) 

2. Research Methodology: 

 

The basic framework of the research is sketched in Figure 1. 

An empirical study would help to fill the practical applications 

of the measurement/metric in SMEs in the software domain; 

and we identified the research question accordingly. Later, 

with the preparation/modification of the interview questions, 

we saw that approaching the research question via 
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subquestions would ease and increase the validity/reliability 

of the research. 

 
We framed a preliminary set of research questions 

based on the literature reviewed and approached local 

software firms that were medium and small scale enterprises 
in the local town. The questions were discussed with 

experienced managers and finalized once consensus was 

reached. 

The second stage of the research is based on the 

aligned semi-structured interview questions from the previous 

stage. Those aligned questions formed the main discussion 

points with the interviewees. Similarly, these interviewees 

were selected from different companies with the selection 

criterion of being senior professionals in their fields.  

Additionally, we added the analyses of semi-

structured interviews and ranks which we collect from the 

interviewees to this data pool in order to design, revise and 
validate our research (Figure 1). This way of doing research 

fits into the grounded theory of Glaser [5], i.e. research where 

the data collected during the research guides the research. 

Before going to the interview sections we selected keywords 

as codes to be used while analyzing the free comments of the 

interviewees. Those codes accelerated our analyses to cluster 

quotes under similar topics. As these steps indicate, this 

qualitative research is designed as a descriptive study rather 

than an explanatory one, and it adopts partially grounded 

theory and interviews as research techniques. 

 

3. Collection, Analysis and Interpretation of Results: 

Table 1 lists the questions that were formulated after elaborate 

discussions with experienced managers. 

 

 

Table 1: List of Questions 

Q. 

No 

Question 

1 How many software professionals are you 
employing? 

2 How many of those s/w professionals are working 

with you more than 2 years? 

3 What is the average experience of your s/w 
professionals not only in your place but in the 
industry? 

4 How many core team members are aware 

about the usefulness and importance of 

software measurements to achieve quality 

objectives? 

5 Which tools and methods you apply for 

achieving quality objectives? 

6 Does the company use software 

measurement as tool in the business? 

7 Have you got nay measurement 

guidelines/framework for 

controlling/assessing your products’ quality? 

8 In terms of software development, are you 

using any internationally recognized 
standards for achieving quality objectives 

and to improve your business? 

9 If you already have any of those standards, 

did they help you to improve your company 

up to your expectations? If so, in what 

aspects? 

10 Do you think CMMI is a criterion to assess a 

company’s quality and reputation? 

11 Which type of measurements are you using? 

Could you please name few of them. For 

example, lines of code, loops etc. 

12 Has the company got expert team or 

members who are software quality engineers 

or experienced in software measurement? If 

so, how many? Do you hire any person 
outside for this activity alternatively? 

13 In the full software development cycle, are 

you using any kind of measurement? 

14 Do you give more importance to inspection 

or testing your products? In other words, do 

you do assessment while inspecting or 

testing? 

15 Where else are you using measurements ? 

16 Are you following quality 

guidelines/frameworks/measurements while 

doing business with your partners? 
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17 Do you think that software measurement can 

improve the quality of your products? Please 

provide an example. 

18 Do you think there are additional/alternative 

tools/methids than software measurements in 

order to improve your business in software 

development? 

 
4. Observations: 

The general observation we made parallels the one 

found in [6]; that many small and medium scale companies 

are not inclined to put sound metrics programs into practice. 

Worse, most of them did not even have knowledge of some 

widely used tools found in this regard in the literature. As 

SME’s have to constantly battle with strict time frames, 

measurement seems to be accorded low priority. The 

consoling fact was that a few companies seemed to evince 

some interest with regard to measurement. But the primary 
focus was getting jobs done within the deadlines. 

 

5. Results: 

 

Recalling our survey of discussions on the absence of 

consensus on software measurements [7] we predicted a 

reluctance to use metrics in the industry. This is gets more 

complicated with controversial and subjectiveproposals in 

productivity measurements [8]. Similarly, maintenance is seen 

as one of the most important activities in software systems, 

but indirect measurements provide subjective and system-

specific solutions [9]. Also reliability, hence error-failure 
measurements, are important [10]. In addition to these, 

assessing the developer team is another measure. Coming 

along with the metrics and measurements, popular 

international standards (CMMI, ISO9001 and ISO9000-3) 

stand as common criteria to maintain quality levels in 

software companies. The general results are shown below: 

 

1.Economics 

Small companies do not adopt any measurement 

practices unles they are of some economic value. 

 

2. Long term activity 

SME’s opine that measurement is a long term activity that is 

of no immediate concern and/or value. 

 

3. Developers’ unawareness of measurement tools and 

practices 

Developers sem to be in a great confusion about what to 

measure and how to measure. Developers in SMEs feel 

threatened about the adoption of a metrics program as they 

perceive it as tools that would be used for assessing their 

performance. Most developers lack knowledge of tools widely 

discussed and available in the literature. 

 

4. Time Pressure 

Developers in SMEs are always found battling with heavy 
time pressures. In their lure to make money, SMEs often quote 

unrealistic schedules to win contacts and this puts a lot of 

pressure on the developers. 

 

5. Lack of experienced Personnel 

SMEs find it difficult to hire and retain experienced 

professionals as the compensation offered is limited. Once 

developers gain some experience, they seem to be inclined to 

migrate to larger companies with the hopes of better career 

prospects. 

 

6. Lack of emphasis on quality in university curricula 

Developers at SMEs are mostly fresh graduates from 

universities and have been equipped with insufficient 

knowledge about software quality and the importance of 

measurement. 

 

6. Recommendations: 

This paper presents our survey of SME measurement 

activities used to achieve quality objectives in their software 

products. Although improving the quality of software seems 

to be a prime objective in the industry, our survey reports that 

most SMEs do not spend as much care as is encouraged in the 
literature. This study also hints at the effects of an absence of 

consensus regarding software measurements and, as a result, 

an associated reluctance to use metrics in the software 

industry. On the other hand, neglecting quality objectives 

bears the risks of delivering low quality software; obvious 

consequences are not only the rejection of the projects but also 

a poor reputation for the software company, an important 

element in the long term for any developing company. 

Apparently, the bringing of the metric/measurement notion 

into a workplace may increase budgets for projects and/or 

reduce short-term earnings because adopting a notion in a 
company. However, our study supports the view that it is not 

only our suggestion that SMEs adopt the measurement and 

metrics in their software development program, but also that 

those companies give credit to this practice. Software quality 

issues include the application of the measurement methods, 

but it is not limited to this; for example, while getting into 
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more technical detail, the quality of the applied algorithms and 

program code are given credit generally in the literature.  

 

7. Conclusions and Future Work: 

 

Adopting metrics/measurements in SMEs is not an 

easy task, as we mention in Section 2. Hence, blaming those 

companies for not doing so would not contribute to a solution 

and would leave the recommendation unsupported. Rather, 
proposing a way to adopt metric/measurement applications 

could encourage SMEs to get motivated in this topic. For such 

an attempt, a framework of IT, project management and 

economics may generate a method of approach to introduce 

the idea of metrics and measurement within SMEs in a long-

term, step-by-step 

approach.  

A general limitation is that we have conducted 

interviews locally. However, this limitation is not a great 

constraint as the companies present a broader variety of 

interest. Another one is that we had only one person per 
company to interview. Most SMEs have a limited number of 

employees; for this reason we do not expect any considerable 

variety of information within a company. However, obtaining 

information about the employees’ degrees and their course 

curricula could extend results as a more focused questionnaire 

could be prepared to investigate their knowledge on metrics 

and measurements. 

The current study did not have the chance to study 

project requirements in order to analyse the details of results. 

We are aware that as a part of the industry, there are many 

companies working on delivering bespoke information 

systems. However, we have excluded this issue in this study. 
This limitation opens an associated and further study on 

project-based investigation in SMEs. The current study gives 

signals that although some companies have acquired 

internationally recognized certificates and standards, they may 

not follow them. As we have observed, standards may be used 

only as labels. We see the potential for future studies focused 

on revealing more concrete reasons for delaying obtaining 

these standards. 
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