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Abstract 
The extent to which software quality is seen as an issue by IS professionals in Hong Kong, 
and the practices employed to achieve quality is investigated. One-hundred and seventy-five 
IS professionals were surveyed to obtain answers to the following questions: What definition 
of "quality" is being used? What, if any, techniques are being used to ensure a quality 
product? It will be shown that "quality" is defined chiefly in terms of reliability and 
maintainability. However, there are few techniques in common use by those respondents that 
claim to be following a software quality assurance (SQA) approach. When asked about the 
problems in employing a SQA approach the main reason given was that it is time consuming, 
with some support for the view that SQA is costly and lacks management support. This 
research clearly defines the problems Hong Kong IS professionals perceive in pursuing SQA, 
and sets the groundwork for the initiatives by major industrial organisations in Hong Kong for 
quality improvement. 
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1 INTRODUCTION 

Producing and maintaining software is a major challenge for the software industry in this 
decade and beyond. Up front effort spent on quality is said to be repaid: directly, in time 
saved on debugging and rework, and in reduced software maintenance; and indirectly, in better 
relationships with customers. Before software developers can receive this benefit, however, 
there are a number of problems to be faced. First, there is no clear definition of what "quality" 
is. Some organisations may have no actual definition, while in other cases the definition may 
depend on the occupation of the person making the definition or the maturity of the software 
development process. Secondly, there are no commonly accepted measures of good quality so 
that there may be no way of showing that a quality product has been produced. Finally, the 
customer may not be prepared to pay for quality. Budgetary, staffing and schedule 
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constraints may force many organisations to forgo the development of a quality product and 
settle instead for a product that is simply "acceptable". 

With its close relationship with China, Hong Kong is in an ideal position to tap the huge 
manpower resource that China represents and to become a major player in world software 
development. If this is to be achieved, Hong Kong developers must be able to assure that the 
product developed will be of an acceptably high standard. As a result, the issue of software 
quality has gained in importance. For instance, the Hong Kong Productivity Council (a 
Government funded organisation which provides advice and consulting to many industrial 
sectors) recently helped to form a Software Process Improvement Network group. The same 
council is also active in the Software Process Improvement and dEtermination (SPICE) 
initiative, and in running courses for IS09000 accreditation. Furthermore, international 
conferences in the area of quality management are being held in Hong Kong with major Hong 
Kong industrial and government sponsors, such as the Industry Department, Hong Kong 
Telecom, and the transport corporations. This suggests that the issue of quality has now been 
recognised by institutions in Hong Kong. 

1.1 Definitions of software quality 

The first problem with software quality is that it can be defined from many points of view, 
depending on the role taken by the definer in the development process and the type of 
system being developed (Arthur, 1985; Deutsch and Willis, 1988; Wallmuller, 1994). These 
include (but are not limited to): the developer (looking for a stable set of clear requirements); 
the buyer (looking for value-for-money and delivery on-time); the user (looking for a bug free 
system that performs according to their expectations); and, the maintainer (looking for a bug 
free system with clearly structured documentation). Other important viewpoints from which 
further definitions of quality may be derived include the project manger, the accountant and 
other specialists (such as lawyers). In some cases the view taken is quantitative, such as the 
number of defects per thousands of source lines of code (Jones, 1978; Grady, 1992); while in 
others, it is qualitative with a focus specific aspects, such as the functionality, product, 
market, development process or end-user. 

An early and widely quoted definition of quality is that of Boehm et a/ (1978) who 
suggested that quality has seven important attributes: portability, reliability efficiency, 
human engineering, testability, understandability and modifiability. Other definitions of 
quality take a slightly different point of view but include many overlapping quality 
characteristics. Some definitions are quite narrow and are from a single viewpoint, such as: the 
ability to deliver on time and within budget; absence of defects and errors; or, the degree of 
conformance to standards. Other definitions are more generally stated and may include 
aspects related to users of the system and their needs, such as: the degree of conformance of 
the product to its stated requirements (Rook, 1986; Crosby, 1979); the degree to which the 
attributes of the software enable it to perform its intended end use (Gillies, 1992); fitness for 
use (Juran, 1979); an assessment of how well the software helps users do their work; and, the 
degree of users satisfilction according to their expectations (Denning, 1992). 

1.2 Questions regarding software quality 

This research investigates the current state-of-the-practice for software quality in information 
systems (IS) departments in Hong Kong. A survey of software development professionals 
was conducted to obtain their definition of software quality and the methods used to achieve 
it. The survey was not intended to study views on the use of specific software quality 
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standards such as IS09000, since it was known that few organisations (10010) confonn or are 
certified to any quality standards (Ko, 1995). Rather, the focus of this study was to ask more 
fundamental questions about what IS professionals actually think 'quality' is. With the aid of 
a questionnaire we asked about our respondents' backgrounds, their definition of quality, and 
what standards their information systems department are in confonnance with. Other 
questions were included in order to determine: 

1. The definition of quality used in Hong Kong by different industrial sectors. 
2. How practitioners in differenlt occupations in Hong Kong define qUality. 
3. The techniques (if any) being used in Hong Kong to ensure a quality product. 
4. The additional techniques or methods (if any) practitioners would like to include in 

the development (and maintenance) process to ensure a quality product. 
5. The problems practitioners meet when applying software quality assurance in their 

organisations. 
6. The major reasons for, and problems in applying a software quality approach. 

In the next section we report 011 the characteristics of the organisations employing our 
respondents, their business sector, size of the IS departments, respondents' occupation and 
their experience in IS. In the following section we discuss our major findings with regard to 
the definition of quality. We then look at the software quality practices in organisations, 
noting where the responses differ by business sector, by size of IS department or by 
occupation of the respondents. We conclude with a discussion ofthe state-of-the-practice in 
Hong Kong and note the changes we expect to see in Hong Kong in the near future. 

2 RESPONDENT'S BACKGROUNDS 

Our 175 respondents come from the IS departments of many of the major industries 
important in Hong Kong. The greatest number (see Figure 1) are from the 
insurancelfinanciallbanking sector (21%) and the software industry (21%). These groups are 
followed by government/utilities (16%), manufacturing (12%), and transportation (10%). 
Over 80010 of our respondents are employed by organisations in these five sectors. Smaller 
groups come from communications, wholesale/retail and the education/research sectors. 

Seventy-one percent of our respondents are involved in the technical aspects of systems 
development, identifying themselves as programmers (17%), analysts (13%), 
analyst/programmers (38%), and software engineers (3%). A further 7% identify themselves 
as project managers, 6% as IS managers, and 3% as project leaders. The remaining 13% is 
made up of small groups from quality assurance, database administration, business analysts 
and other. The "other" group is mainly made up of support personnel, such as technical 
support officers. Most (72%) have between 2 and 9 years' experience (38% between 2-4 
years; 34% between 5-9 years). A sizeable group (18%), have ten or more years' experience; 
the smallest group (10010), have less that two years' experience. 

Approximately half (51%) work in either very small (less than 10 IS statI), or large IS 
departments (100 or more IS statI); 19% of respondents work for IS departments with 10-29 
staff; 15% in IS departments with 30-49 staff; and 15% are in departments with between 50 
and 99 staff The small IS departments are mainly involved in software development, the 
manufacturing sector, or the wholesale/retail sector. The large departments are from the 
government/utilities sector or from the insurancelbanking/financial sector. Only two quality 
assurance personnel answered the questionnaire and both are from large IS departments, one 
from the government/utilities sector and the other from the insurancelbankinglfinancial sector. 
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Figure 1 Classification of respondents by industry (N= 175). 

3. QUALITY ASSURANCE ISSUES AND PRACTICE 

3.1 Definition of quality 

Our respondents define quality as reliable, maintainable, functionally correct, well 
documellled, efficient, eruy to use, flexible and usable. This definition was obtained by asking 
the question: "Please tick four of the following that best fit your idea of software quality". 
The list provided was derived from a number of the widely quoted quality attributes, 
including the hierarchical four level definition of quality suggested by Boehm et at (1978). The 
full list and the response to this question is shown in Table 1. 

In general our respondents agreed with Boehm et afs (1978) definition of quality. 
However, there are two attributes on their list not rated highly by our respondents 
(portability, and testability) and one attribute highly rated by our respondents and not on their 
list (functionally correct). We believe that functional correctness is an essential part of quality. 
Boehm et afs human engineering and understandability (each is chosen by 10010 of our 
respondents) are replaced by most of our respondents with well documented and eruy to learn 
to use. These attributes cover in some sense many of the same ideas. Portability and testability 
are also rated quite low by our respondents (10% and 8%), with more concern expressed over 
a product beingjlexible rather than testable. Lowest rated items were technically advanced 
(2%) and resilient (2%). 
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Table 1 QualitX attributes 

Quality attribute Frequency % 

RELI *Reliable 132 75 
MAIN *Maintainable 91 52 
FCT Functionally correct 81 46 
DOC Well-documented 67 38 
EFFI *Efficient 64 37 
LRN Easy to learn to use 58 33 
FLEX flexIble 45 26 
USAB Usable 37 21 
CORR Correct 33 19 
RUSE Reusable components 26 15 
DATA Good data security 25 14 
ROB Robust 24 14 
ENG *Good human engineering 18 10 
UND *Understandable 18 10 
PORT *Portable 17 10 
TEST *Testable 14 8 
SIMP Simple 13 7 
VERI Verifiable 13 7 
UNIF Uniform 8 5 
RESI Resilient 4 2 
TECH Technologically advanced 4 2 
OTH Other 2 1 

·From Boehm et aJ (1978) 

3.2 Attributes of quality by industry 

Table 2 shows the quality attributes chosen by respondents in the five main industrial 
sectors. All groups chose reliable as the most important quality attribute. The manufacturing 
sector respondents see reliable and maintainable as equally important, with functionally 
co"ect rated a relatively poor third. The software industry rate functionally correct top equal 
with both reliable and maintainable. The banking/finance/insurance sector rank reliable first, 
maintainable second, while functionally correct and well documented are equal third. The 
concern that this industry sector has with customers, who may interact directly with the 
software, is shown by the fact that both easy to learn to use, and usable are included in their 
top seven quality attributes. 

The transport and government industries clearly see reliable as being the dominant quality 
attribute. Reliability is understandably crucial for these industries. For instance, imagine the 
chaos at Hong Kong's Kai Tak International Airport - one of the busiest passenger airports in 
the world - if the software on the computers used for immigration control was unreliable. The 
other attributes seen as important include maintainable for the transport industry, and 
efficient for the government. Functionally co"ect follows closely for the transport industry. 
Efficiency is, of course, a key issue for Government departments handling large numbers of 
inquiries, e.g., immigration, where a large number of customers are dealt with in a short space 
oftime. 
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Table 2 Qua1i!X attributes !in % l bX industrial sector 

Manu. Software Banking Transport Govern. 

RELI 81 50 81 89 86 
MAIN 76 50 56 56 43 
FCT 52 50 44 50 43 
EFFI 38 39 28 39 57 
DOC 48 28 44 28 36 
LRN 38 28 29 22 36 
FLEX 29 33 14 22 29 
USAB 19 19 22 33 25 

3.3 Quality attributes by occupation 

Table 3 shows the top seven attributes by occupation group, ordered by popularity of the 
attribute. When we consider the quality attributes chosen by the different occupation groups 
we observe a number of differences. Although two occupation groups (programmers and 
software engineers), include all the overal1 top seven attributes in their list, no two groups are 
in complete agreement with the ordering. Most respondent groups differ by one or more 
quality attributes, although all the groups include reliable, maintainable, and .functionally 
correct, the top three quality attributes overall. Other quality attributes also included are: 
efficient (cited by 6 of the groups), well documented (6), usable (3), emy to learn to use (3), 
flexible (2) (all from the top seven list), and correct (2), data secure (1), robust (I), 
understandable (1), verifiablE' (I), and reusable (1). 

Table 3 - TOE 7 g,uaIitX attributes bX occuEation srouE 

IS Project Analyst! Project Software Pro- Analyst 
manager leader prog. manager engineer grammer 

RELI MAIN RELI REU MAIN REU RELI 
MAIN FCT FCT FCT RELI MAIN MAIN 
EFFI RELI EFFI VERI FLEX FCT LRN 

CORR CORR MAIN MAIN DOC FLEX DOC 
DATA ROB DOC DOC EFFI LRN FCT 

FCT UND LRN RUSE LRN EFFI EFFI 
USAB DOC USAB EFFI FCT DOC USAB 

Analyst/programmers and analysts also have the same list of attributes but with a different 
ordering. Both have replacedj/exible with usable. Presumably because they deal with users in 
their day-to-day jobs, analyst/programmers are more aware of the problems that users can 
have when using software systems. 

IS managers include one attribute not present on any other occupation list: data secure. 
The IS manager is in the front line if the system fails to be data secure. This group are also 
more concerned with the system being usable in the long term, than it being easy to learn to 
use in the short term, and replace emy to learn to use with usable. Another concern is that the 
systems developed are both correct and fUnctionally correct. Attributes replaced are well 
documented, and .flexible. 

The importance of technical correctness in the view of project managers is evident by their 
inclusion of verifiable as the third most commonly cited quality attribute. Further worries 
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over the cost, schedule and possible long term cost improvement is shown by their inclusion 
of reusable. Verifiable and reusable replace flexible and easy to learn to use. 

Project leaders are concerned with integrating their part of the development with other 
parts and not surprisingly are the only group that choose understandable. They include both 
correct and functionally correct - probably on the grounds that they want to get it right - and 
are the only occupation group to include robust. These three attributes replace easy to learn 
to use, flexible, and efficient. 

4 QUALITY APPROACH 

The benefits and problems companies in Hong Kong perceive with SQA were investigated by 
two questions. The first question asked whether the respondents think that a software 
quality approach is in place in their organisations and the perceived benefits of SQA. Six 
possible benefits were given as prompts and ranged from To reduce maintenance to For better 
project management. An Other (please specify) option was given in order to capture any new 
or novel views. The second question asked specifically for the problems associated with 
SQA. A list of six possible problems as well as an "other" option was provided. The 
problems ranged from Not enough software support to Poor guidelines. The results were as 
follows. 

4.1 Reasons for employing a SQA approach 

To the question "Do you think your company deploys a software quality assurance 
approach when it develops software?", 49% answered Yes, while 51% answered No. Higher 
proportions of positive responses were given by those working in the software industry 
(61 %), and the medialcommunication (64%) industrial groups. Note that these two industrial 
sectors are more likely to show conformance to IS09000 than the other industrial groups 
within our sample. 

To the question "In your opinion, why do you think a company would employ a software 
quality approach?", on average each respondent choose 1.6 of the available options. 
Although the question did not encourage the respondents to give multiple answers, this 
suggests there is no single reason for employing a SQA approach. The distribution of 
responses are given in Table 4. 

Table 4 Reasons for employing a SQA approach 

Reason % 

To improve reliability 51 
To reduce maintenance 33 
To increase user/customer satisfaction 27 
For better project management 23 
To detect errors early 21 
To increase profit 5 
Other (please specify) I 

To improve reliability is the only option chosen by the majority of the respondents. 
Clearly, To increase profit is not seen as a motivation, while the other four options seem to be 
secondary motivations for software quality. It would seem from these results, therefore, that 
there is no dominant reason for employing a SQA approach. The lack of a coherent response 
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might also suggest a certain confusion over the nature of SQA approaches. This confusion is 
exemplified by the fact that 22% of respondents who said a SQA approach was in place did 
not believe any staff had special responsibility for software quality, while 33% of 
respondents who said no SQA approach was in place claimed there were staff with special 
responsibility for software quality. 

4.2 Problems in applying ;It SQA approach 

To the question "In your opinion, what problems are there in applying software quality 
assurance in an organisation?", on average each respondent choose 2.6 of the available 
options. Unlike the earlier question, the respondents were here encouraged to tick as many 
options as they liked. The results are given in Table 5. As can be seen, Time consuming is 
cited by 71% of the respondents and is clearly the greatest problem for SQA approaches. 
Respondents are clearly bothered about the "up front" work required to deliver quality 
systems. The reasons given under Other included resource limitations (4), lack of 
understanding and commitment (4) and lack of control (2). Some of these fit in with the 
reasons already given in the above table. The other options gained some support, with Costly 
and Lack of management support being cited by almost half the respondents. These issues are 
similar as those expressed as problems with gaining official certification to quality standards, 
such as IS09000 and IS09126 (e.g., Bazzana et aI, 1993). 

Table 5 Problems in applying a SQA approach 

Reason 

Time consuming 
Costly 
Lack of management support 
Poor guidelines 
Not enough software support 
No short term benefits 
Other 

% 

71 
46 
45 
38 
29 
27 
7 

Combining the results from these two sets of questions, it would seem that while the move 
towards a software quality approach has taken root in Hong Kong, there are still weIl
recognised problems in making the approach work. Confirming the results from the previous 
section, SQA is seen as generally helping deliver more reliable and maintainable systems, 
although assuring such quality is seen as delaying the overall progress of the project. For this 
reason, SQA is still seen as being both time-consuming and costly. Clearly, what is needed 
here are concrete examples to show Hong Kong companies that the time spent on SQA has 
demonstrable pay-offs in quality, or, a demand from the larger customer organisations such as 
the Government for quality to be an element in the development of products. Without such 
examples or customer-push, it is hard to see how a genuine commitment to software quality 
can be sustained in Hong Kong. 

5 TECHNIQUES USED FOR QUALITY ASSURANCE 

We asked our respondents about five techniques they may use to ensure a quality product. 
The techniques were: documentation standards and controls; code inspections; testing 
strategies; collecting and recording errors found during development; and, testing team used to 
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test the software. Against each technique respondents were asked to tick whether the 
technique was a/ways, frequently, sometimes, or never used in their organisation. A don't 
know option was also provided. Taking always and frequently to denote a high frequency of 
use, the degree to which each technique is used with a high frequency is given as follows: 
documentation standards, 58%; testing strategy, 53%; errors recorded, 46%; testing team, 
37%; and, code inspections, 21%. 

Documentation standards emerged as the most frequently used technique in the 
organisations employing our respondents, while code inspections is clearly not a popular 
method for ensuring quality. A number of respondents who said that a testing team was used 
in their installation did not know if a testing strategy was used. This would seem to show a 
lack of communication between members of the development team. 

In order to further investigate the perception of what software quality is, and what needs 
to be done to achieve it, we gave our respondents the opportunity to include practices that 
they believe contribute to quality assurance in their organisations that we had not asked 
about. Only a small percentage (15%) responded; ofthese, over 50010 mentioned practices that 
include users, e.g., user walkthroughs. This fits in with the overall definition of quality which 
does seem to be user oriented. We also gave our respondents the opportunity to tell us which 
single practice, not currently done in their organisation, they would like included in their 
development practices. Thirty percent responded and nearly 50% of these mentioned 
practices related to either testing, or with quality assurance and development standards. This 
is quite a high percentage of responses for a written answer and suggests that many 
developers are unhappy about the approach to software quality taken in their organisations. 

If we take a closer look at the size of the IS departments involved and classify the 
organisations by industry sector we get a better idea of what strategies are used by the 
different sectors. 

5.1 By size of IS department 

A comparison of responses to the five questions on methods to help with quality assurance 
by size oflS department is shown in Figure 2. 

Cumulative % 

300 

250 o errors 

200 • testing team 

150 test st rategy 

100 o code 

50 • documentation 

o 

Figure 2 SQA practices by department size. 
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It can be seen that documentation standards are used less frequently in IS departments 
with fewer than 10 staff; that code inspections are used much less often in departments with 
between 30 and 99 staff; and that the use of a testing strategy or testing team is least in 
departments with between 30 and 49 staff This figure shows that overall the departments 
with under 50 staff are doing less of everything. There are probably a number of reasons for 
this but we would speculate that it is probably to do with the relative ease of managing small 
IS departments, where informal management strategies are effective in departments of less 
than 30. By the time the department reaches 100, good management practices must already be 
in place and Figure 2 shows that the larger departments are overall doing substantially more 
towards SQA. The possibility that management practices must change as the size of the 
department increases, and how this change manifests itself, may provide an interesting area of 
further research. 

5.2 By industry sector 

Figure 3 shows how the surveyed SQA practices are spread across the five largest industry 
sectors. The other groups are too small to be of significance here. As can be seen, the 
banking/finance/insurance sector appears to be the most advanced, with the majority of 
respondents practising each of the SQA techniques except for code inspections. Few 
respondents from any sector carried out code inspections. 

Cumulative % 

350 

300 

250 

200 

150 

100 

50 

o 

I J 
o .., 

o errors 

• testing team 

• test stIategy 
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• documentation 

Figure 3 SQA practices by industry. 

The government sector is notable for having more than 75% of respondents using 
documentation standards. The majority of the respondents from the software industry are in 
organisations that employ all the SQA techniques we asked about except, again, for code 
inspections. The construction sector, although too small to appear in Figure 3, is interesting in 
that those who contract to the government must show IS09000 conformance. As a result, the 
construction industry scores high for documentation standards (60%). Manufacturing and 
Transport are doing rather less in SQA than the other sectors. The Transport sector is more 
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likely to be recording errors, using a testing team, and using documentation standards than 
Manufacturing. This is probably because the Transport sector is more concerned with 
customer relations. 

6 CONCLUSIONS 

In general our respondents view quality as relating to both customer-oriented as well as 
technical factors. The key attributes of quality identified by this survey show that 
practitioners in Hong Kong relate quality to a reliable, maintainable andfunctionally correct 
product, that is well-documented, efficient and easy to learn to use. Other attributes of quality 
advocated by Boehm et al (1978), however, are seen as less important. The attributes good 
human engineering, understandable, portable and testable are seen as important by no more 
than 10010 of the respondents. The most frequently used software quality techniques are 
documentation standards, testing strategies, and errors recorded. To a lesser extent testing 
teams are used. Code inspections are used infrequently. 

Consistent with our respondents' overall definition of quality, the most cited reason for 
employing a quality approach is to improve reliability. However to make this improvement in 
reliability there are problems with the perception of SQA that must be overcome in Hong 
Kong. Specifically, quality assurance is seen as being time consuming, with almost half the 
respondents supporting the view that SQA is costly and suffers from a lack of management 
support. This is perhaps consistent with any highly dynamic business centre, such as Hong 
Kong, where both time and money are seen as important resources. Perhaps as a direct result 
of the increased interest in software qUality in Hong Kong, we find that some of our 
respondents are already unhappy about the development practices in place. Respondents see 
a need for more testing, quality assurance and development standards to be in place. 

Clearly, the change of sovereignty in 1997 will change Hong Kong's business outlook and 
bring her closer to China and her vast resources of potential software developers. In the near 
future, we expect to see even greater interest in software quality in Hong Kong and a great 
deal of improvement in the quality practices in common usage. The Hong Kong Government 
is aware of the current situation and has recently begun promoting a software process 
improvement program. The Industry Department of Hong Kong has commissioned the Hong 
Kong Productivity Council to carry out a project"Software process improvement programme 
for the software industry in Hong Kong" (Verner & Ko, 1995), in order to promote awareness 
of the software process, quality improvement and to assist companies in Hong Kong to 
achieve better quality software. We feel that such programmes are undoubtedly the way 
forward for Hong Kong, and the entire Asia-Pacific region. 
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