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Abstract 
 

This case study uses the Transaction Cost andKnowledge Management theoriesto investigate to 

what extent software development companies will employ in-house Manual Software 

Testers.This will allow us to analyze the extent to which knowledge management is influencing 

the future of manual software testers.Our empirical study covering a survey of 15 Canadian 

software development companies show that 1) Software development companies will likely 

employ in-house Manual Software Testers when tacit knowledge (i.e. specific domain 

knowledge) is required to effectively test a software application or service; 2) Software 

development companies will likely keep manual testing in-house, since relationships between 

Testers and other internal employees may increase the effectiveness of testing; and 3) Software 

development companies are less likely to outsource manual testing, in order to increase 

production, when domain-specific knowledge is needed to test the product or service.  

 

Keywords: knowledge management, SDLC, global software development, software testing, 

outsourcing, transaction cost theory, knowledge sharing 

 
 

1.0 Introduction 
 

Software testing is a phase in the Software Development Life Cycle (SDLC) and can take 

the form of either manual or automated testing. These testing types can be dependent on each 

other to a certain degree (e.g. manual testers write the test plans that an automation department 

uses to create testing scripts) but are independent enough, using different teams with different 

managers and support systems, to warrant separate studies. This study focuses solely on the 

manual testing profession. Manual testers usually perform the following tasks when testing 

software: 1) review software design documents to gain an understanding of how the software 

should function; 2) prepare testing environments (e.g. install operating systems) that end users 

would likely use; 3) manually test the software, from an end user perspective, looking for defects 

(e.g. missing buttons in dialogs and scripting errors); and 4) post detailed defect reports, if 

needed, which provide steps to replicate the defect. Manual testers must be diligent when 

creating these reports, since missing information can result in hours of wasted development time. 

Finally, manually software testing can be laborious, but allows for more creativity than 

automated testing.  
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Arbon, Carollo, and Whittaker (2012) claim that the in-house test engineer (i.e. manual 

tester) role is increasingly becoming less relevant due to the increased use of crowdsourcing (i.e. 

actual users who test the software for free in exchange for access in advance of its release) as 

practiced by Google. This provides Google a competitive advantage, since more bugs can be 

found and fixed at a lower cost. Also, the authors infer that other companies may follow 

Google‟s lead, which is a possibility since Google is a leader in the software industry. All three 

authors, especially Whittaker, are experts specifically in the software testing field, so they 

possess insights that others may not have. This research paper does not focus on Google and its 

dominance in the software industry. However, Arbon et al.‟s, (2012) research opens the door for 

further research into the likelihood that software development companies will employ in-house 

manual testers. 

 

Software development companies are increasingly using various sourcing techniques 

(e.g. crowdsourcing), both to reduce costs (Apte & Sobol, 1995;&Apte, et al., 1997), and to 

improve the quality of software (Itkonen & Mantyla, 2012). Many papers have been written 

about sourcing various functions of the SDLC, with a primary focus on software development. 

The amount of research produced on sourcing testing tasks is about half as much as that on the 

sourcing of development tasks. Based on an initial Google scholar search, the amount of research 

produced on sourcing testing tasks is about half as much as that on the sourcing of development 

tasks. These figures could be skewed, since software testing is typically combined with software 

development in the current literature. However, this may indicate that: 1) software testing is 

thought of as built-in to software development; 2) software testing is thought of as too important 

to split from development; or 3) software testing is an afterthought, only needed after a product 

is fully developed. Regardless, this paper aims to fill the knowledge gap with regard to sourcing 

manual software testing.  

 

Further, many surveys conducted on the information systems and technology activities 

most likely to be outsourced do not explicitly mention software testing, but rather lump it in with 

“software development” or “software maintenance” (Apte & Sobol, 1995;Apte, et al., 1997; 

&Dahlberg & Lahdelma, 2007). Technically, including testing with these activities is correct; 

however, testing is a very important process, since it helps to ensure quality for users, and should 

be listed as a separate selection in any survey (Itkonen, Lassenius, & Mantyla, 2009). This 

research paper uses interviews of various decision makers to fill in the knowledge gap regarding 

the sourcing of manual software testing. Knowledge sharing and relationship building are 

consistent themes in determining if a sourcing relationship will be entered into and, more 

importantly, if it will be successful, regardless of the activity being sourced. 

 

The extent to which the sourcer (i.e. outsourcing buyer) and outsourcing vendor are 

committed to sharing knowledge will determine if the sourcing relationship is positive or 

negative (Lee, 2001). However, the more tacit knowledge is required to perform an activity, the 

more likely it is that activity will not be sourced (Karhu, Smolander, & Taipale, 2007). This last 

point is particularly interesting. Karhu et al. (2007) found that the more tacit knowledge is 

required of the software under test, the more likely it is that the testing will be kept in-house, and 

that verification tasks are more difficult to outsource than validation tasks. Again, this finding is 

most relevant to manual testing, which is the focus of this research. The more tacit knowledge 
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that a sourcing activity requires, the more complex the relationship can become. A complex 

relationship can lead to a negative sourcing relationship for both sourcer and supplier. 

 

Outsourcing relationships are equally important to knowledge sharing in determining if a 

sourcing arrangement will be positive or negative (Chaudhury, Kishore, Nam, Rajagopalan, & 

Rao, 2003;&Chin & Goles, 2005). The literature pertaining to this subject has increasingly 

focused on the evolution of sourcing relationships (Chaudhury et al., 2003); and identifying, 

defining, and measuring the factors that exist in good and bad relationships (Chin & Goles, 

2005). Chaudhury et al. (2003) built on their previous research in developing the Four 

Outsourcing Relationship Types (FORT) framework, into which every outsourcing relationship 

falls. Chin and Goles (2005) claim that previous work on sourcing relationships suffered from an 

inconsistent conceptual focus and use of related theories. Their research identified and defined 

the factors that are needed for successful relationships (e.g. commitment from both parties), and 

developed items to measure those factors. Chin and Gole‟s (2005) work, along with Chaudhury‟s 

et al. (2003) framework, is useful in explaining the sourcing relationship factors that could 

contribute to a negative software testing sourcing experience.  

 

The aim of this study is to investigate the Manual Software Testing profession. This 

research should answer the following question: To what extent will software development 

companies employ in-house Manual Software Testers in the future? This question investigates 

whether Manual Software Testers will be dispersed over the Industry, similar to how they are 

now, or clustered in specific companies that provide software testing services. The results of this 

study will fill a knowledge gap concerning the Manual Software Testing profession and the 

likelihood that a software company will outsource rather than keep it in-house. 

 

2.0 Literature Review 
 

This research will focus on the relationship between a software development company‟s 

outsourcing experiences and cost savings, and the likelihood that they will have in-house manual 

testers. Higher cost savings from outsourcing may reduce the likelihood that the company will 

employ in-house testers. Arbon et al. (2012) claim that the way Google tests softwaremay be 

followed by other companies.  They used Google as a case study and conducted 15 interviews of 

managers and other people who had a significant impact on software testing at Google. Also, 

they studied Google testing processes and policies. They explain some interesting software 

testing practices that, if implemented by other software companies, could have a profound effect 

on the manual software testing profession. Any test engineer (i.e. manual tester) can initiate 

external vendor relationships, which allows Google to quickly scale up testing as needed. The 

ability to leverage external vendors and spin these efforts up quickly was critical to successful 

network connectivity in the field when Chrome OS was shipped (Arbon, Carrollo, & Whittaker, 

2012). The ability to quickly source any software testing tasks means Google needs fewer test 

engineers. They conclude that the need for test engineers, industry-wide, has peaked and is 

declining due to other cost-effective formats (e.g. crowd testers and actual users). After the 

completion of this research, we should have a better understanding of this likelihood. Due to 

Google‟s size and the fact that it is the only company included in the study, Arbon et al.‟s (2012) 

results may not pertain to smaller and medium-sized software developing companies that do not 

have the same resources as Google. The following literature review pertains to Information 
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Systems (IS) outsourcing, offshore outsourcing, and backsourcing. These sourcing types provide 

a robust look into IS sourcing. 

 

2.1 Making the Decision to Source an Activity 
 

Outsourcing is not specific to just IS and has been defined differently in various articles, 

which span numerous industries. According to Cheon, Grover, and Teng (1996), outsourcing is 

“the practice of turning over part or all of an organization‟s IS functions to third party vendor or 

external service provider(s). Dibbern and Hirschheim (2002) define outsourcing from an agency 

theory point of view. According to them, outsourcing is the use of external agents to perform one 

or more organizational tasks or activities (e.g. purchasing of a good or service), to apply 

everything from use of contract programmers to third party facilities management.Dibbern et 

al.(2004) claim that the field of outsourcing research has grown rapidly that there has been little 

opportunity for the research community to take a collective breath, and complete a global 

assessment of research activities to date.Dibbern et al. (2002) reviewed 84 articles in 19 peer-

reviewed journals and two IS conferences were written about Information Technology 

Outsourcing (ITO) between 1988 and 2000. The journals only included those that published 

articles in the English language and are considered mainstream in North America and Europe. 

Two investigators reviewed each paper to ensure that only those pertaining to ITO were selected. 

After their review, they developed a comprehensive definition for outsourcing, “the 

organizational arrangement instituted for obtaining IS services and the management of resources 

and activities required for producing these services." Dibbern et al.‟s (2004) comprehensive 

review of past ITO literature is a good beginning point for this research. 

 

A company can outsource all of a particular function (e.g. IS Department) or just a 

portion (e.g. Software Testing). The latter is called “selective outsourcing”. Selective 

outsourcing – sourcing 20% to 80% of the IS budget – allows a company to analyze its various 

parts and source only those that make strategic sense, which may be what makes it the most 

successful sourcing type (Feeny et al., 1996). Also, a company can source different aspects of its 

business to multiple vendors, which is typically referred to as “multi-sourcing”. Dahlberg and 

Lahdelma (2007) claim that due to the large variety of IT outsourcing formats, it is logical to 

reason that there are differences in inter-relations between IT outsourcing and IT governance.” 

They created an IT governance maturity survey, which 109 senior level executives in 20 

organizations (e.g. public and private) completed. they found that executives overseeing either 

total or selective outsourcing arrangements had differing perceptions as to the value of the 

sourcing arrangement.  Executives in selectively outsourcing enterprises perceive that IT delivers 

more technical value to business, while executives in enterprises, which have applied total 

outsourcing, perceive that IT delivers more financial value – probably better cost-

efficiency(Dahlberg & Lahdelma, 2007).  

 

Many companies make the decision to outsource all or a portion of their IS departments, 

treating outsourcing as a cure-all for their problems (e.g. high costs and lack of innovation). 

Often they only focus on the advantages and believe that any disadvantages can be mitigated 

using contracts and entering into strategic alliances with outsourcing vendors (Goo & Huang, 

2009). These advantages and disadvantages are discussed in the next section. Some companies 

can create contracts and form strong relationships with vendors, but few contracts can account 
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for all possible changes that may occur over their terms. If the disadvantages become too costly 

and another vendor cannot be found, companies have only two options: 1) continue with the 

sourcing arrangement, which is typical when the sourcing arrangement no longer produces cost 

savings for the sourcer but the switching costs (e.g. uncertainty and early termination of a 

contract) are high; or 2) bring the sourced activity back in-house (i.e. backsourcing), which often 

occurs when a sourcer can find no other vendor or they believe that their capabilities have 

increased to the point that they are better able to perform the activity than any other company, 

and the switching costs are low to moderate (Leidner & Whitten, 2006; Chakrabarty, Wakefield, 

& Whitten, 2010). In 2010, roughly 50% of the outstanding global sourcing contracts were either 

switched to a different vendor or backsourced (Chakrabarty et al., 2010). Also, an outsourced IS 

activity can change from being thought of as a commodity to being strategic for the company 

(Rahman & Wong, 2008). For example, a medium-sized company that sources its IS may want 

to expand into the global e-commerce market. This may shift their perception of IS as a 

commodity to that of a necessity in implementing their strategic plan.  

 

The decision to backsource often arises due to poor service, product, and relationship 

quality on the part of the sourcing vendor. Leidner and Whitten (2006) claim that “the decision 

to backsource or to switch vendors is becoming increasingly common as firms vie for ways to 

continue to cut IT costs and improve IT service levels. They used transaction cost theory (TCT) 

along withsocial exchange theory (SET) as the theoretical basis of their research. TCT is usually 

used to explain the economic resasons why a company sources an activity, while SET is used to 

explain the sustainability of sourcing relationships. Leidner and Whitten (2006) created a survey 

to measure the service, product, and releationship qualities, and switching costs all on a seven-

point scale. The survey was sent to 160 Executives of companies listed in the Directory of Top 

Computer Executives. They received 130 completely filled-out and valid responses. Leidner and 

Whitten (2006) found that companies experiencing poor service and poor product quality are 

more likely to backsource than to switch vendors. Also, firms that backsourced perceived a lower 

setup cost to do so than firms that decided to switch vendors. This could be related to the 

backsourcer‟s lower perception of the service quality received from the vendor, which lowered 

their expectations from what they otherwise would have been. 

 

2.2 Advantages and Disadvantages of Sourcing 
 

Companies can experience many advantages (benefits) and disadvantages (risks) when 

outsourcing and offshore outsourcing activities. These are discussed in the subsequent 

paragraphs, with the literature pertaining to the advantages discussed first, followed by the 

disadvantages. 

 

2.2.1 Advantages of Sourcing 

 

The primary advantage that companies looking to outsource or offshore outsource (e.g. a 

Canadian company hiring a vendor in India to perform accounting tasks) expect is cost 

reductions, followed by freed up time to focus on core competencies and easier access to skilled 

professionals (Apte & Sobol, 1995; Apte, et al., 1997; Djavanshir, 2005; Matloff, 2005; Shi, 

Tsuji, & Zhang, 2011; Bhalla & Lampel, 2011). Usingtransaction cost theory,Apte and Sobol 

(1995) claim that increasing cost-reduction pressures – outsourcing selectively turning over some 
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IS functions and processing services to a subcontractor – has emerged in the last few years as an 

important option for chief information officers (CIOs).Apte and Sobol (1995) sent a paper survey 

to 149 CIOs of USA-based companies from 1991 to 1992. They received 48 fully completed 

surveys as a result. The survey asked a variety of questions geared toward determining which 

activities a company sources, actual advantages and disadvantages of sourcing, and a company‟s 

motives for sourcing. They ranked each potential advantage and disadvantage using a 9-point 

scale (1 = unimportant and 9 = very important). They found that the advantages with at least a 

rank of 6 or higher on the 9-point scale included: allows cost containment, reduces need to hire 

IS professionals, improves cost predictability, and leaves more time to focus on strategic IS use. 

Also, they found slightly different advantages for offshore outsourcing, which included: low 

salaries abroad allow cost reduction and give access to a larger group of educated professionals. 

 

In a subsequent comparative study, Apte et al., (1997) used the same research design and 

theory as in Apte and Sobol‟s (1995) study, but also included 86 Japanese and 141 Finnish CIOs. 

They claimed that with increasing cost-reduction pressures, outsourcing of IS functions has 

emerged as an important option for managers in companies around the world. For the most part, 

Apte et al. (1997) obtained similar results to the Apte and Sobol (1995) study in that companies 

in all three countries considered cost reductions and focusing on the strategic use of IS as the 

most important advantages to outsourcing. Also, the reduced need to hire IS professionals was 

considered a significant advantage in the USA and Finland, but insignificant in Japan(Apte, et 

al., 1997). These studies are older, but are still relevant in explaining the advantages that 

outsourcing and offshore outsourcing can bring to a company.  

 

Roughly a decade later, the two main advantages for offshore outsourcing that Apte and 

Sobol (1995) and Apte et al. (1997) found were still relevant. Companies that offshore outsource 

still reported that their top advantages from sourcing are cost reductions and access to talented 

professionals. Djavanshir (2005) posits that global competition has forced companies to become 

more efficient and to strategically reposition themselves within the competitive marketplace. He 

sent a survey, which included a list of the main benefits and risks of offshore outsourcing, to 303 

senior managers at IT companies in North America and Europe. They were asked to rank each 

from 1 to 5, with 1 meaning unimportant and 5 meaning most important. He received 114 

completed surveys. From these surveys he determined, through statistical analysis, that labor cost 

reduction and access to the vendor‟s skilled workforce were the two top advantages, followed by 

follow-the-sun (24/7) operations (i.e. taking advantage of different time zones) and an improved 

response rate to market changes (Djavanshir, 2005). When this research is compared to Apte and 

Sobol‟s (1995) and Apte et al.‟s (1997) research, a clear trend emerges pertaining to the 

advantages of offshoring. 

 

2.2.2 Disadvantages of Sourcing 

  

 The disadvantages (risks) of outsourcing and offshore outsourcing also are consistent 

among studies. Apte and Sobol (1995) found that the disadvantages associated with outsourcing 

included: difficulty monitoring vendors, loss of quality and time control, difficult in explaining 

business needs to vendors, and the potential loss of secrets and intellectual property. A potential 

sourcer can mitigate these in some degree by creating strong relationships with vendors (Lee, 

2001) and detailed contracts and service license agreements (SLAs) (Goo & Huang, 2009). The 
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disadvantages from offshore outsourcing included: unclear government attitudes toward 

transborder data flow and trade in IS services, data communications difficulties with foreign 

vendors, and challenges communicating with vendors due to language differences (Apte et al., 

1997). Djavanshir (2005) shares a similar view with Apte et al. (1997) that the host country‟s 

political situation poses great risk for the sourcer but he also includes (in the order of 

importance): legal enforcement of intellectual property rights and business contracts, information 

vulnerability and security, immature business environment (e.g. high tax on foreign companies), 

and socio-cultural problems (e.g. different beliefs, norms, and/or languages). Software 

companies deciding to source one or more aspects of its development process should pay 

particular attention to the laws pertaining to intellectual property rights and contract enforcement 

laws in the potential vendor‟s country. For example, adequately testing software requires that the 

Testers review all design documents, test plans, white papers, etc. associated with the software. 

These documents often provide the building blocks on how certain features, or the overall 

application, are built. If a vendor does not take intellectual property rights seriously and is not 

required to do so by its goverment, then the vendor could inadvertently or purposely allow access 

to the documents by unauthorized people (e.g.the sourcer‟s competitor). Also, the vendor could 

just take the software and sell it as their own (i.e. piracy). Often, sourcers will attempt to use 

contracts and SLAs to mitigate the disadvantages to outsourcing and offshore outsourcing but 

these are no substitutes for thorough research. Djavanshir (2005) states that “IT companies must 

obtain the candidate country‟s track record on intellectual-property protection and verify to what 

extent the country will protect business interests…paying close attention to the experiences of 

other companies doing business in that country.” 

 

 Another often-overlooked disadvantage to sourcing is the impact that it will have on the 

cohesion of units or departments within the sourcing company. Sourcing activities that are only 

somewhat associated with other activities (i.e. loosely coupled) present only a slight risk of 

disruption within the companyOn the other hand, sourcing activities that are highly associated 

with other activities greatly increase the disruption risk (Bhalla& Lampel, 2011). 

 

The strategic decision makers at a company need to understand how each activity interacts with 

other activites before sourcing a particular activity (e.g. how tightly coupled are software 

development and testing?). 

 

3.0  Knowledge Sharing and Sourcing 
 

 The willingness and ability of a sourcing vendor and client to share knowledge is a key 

determinant whether the sourcing relationship will be positive or negative. A high degree of 

“knowledge stickiness” – how codified and embedded knowledge is in a particular activity – will 

increase the cost associated with transferring knowledge between firms (Bhalla & Lampel, 

2011). Lee (2001) claims that if knowledge cannot be transferred from the sourcer to the vendor 

then the sourcing partnership will not be successful and should not be entered into. He stated, 

 

This study confirms the widely held belief that knowledge sharing is one of the major 

predictors for outsourcing success, organizational capability to learn or acquire the 

needed knowledge from other organizations is a key source of successful knowledge 
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sharing, and partnership quality is a significant intervening factor between knowledge 

sharing and outsourcing success. 

 

His research was based on interviews and surveys of 195 IS managers at government offices (i.e. 

city, provincial, district, and county offices) in Korea. He chose to study the public over private 

sector, since roughly 54% of public sector organizations deal with ITO, while only roughly 24% 

of companies in the private sector do so. Lee (2001) found that implicit knowledge should be 

translated into explicit knowledge to increase transferability and strengthen an outsourcing 

relationship. Lee‟s (2001) research seems thorough but it does have one drawback in that it is 

focused in only one country (i.e. findings could be tainted by cultural bias). This may not pose a 

major problem, since he has performed his research in a rigorous manner (e.g. verified for 

convergent and discriminant validity using all variables). Also, Lee‟s (2001) research lacks 

analysis of tacit knowledge and how it may affect knowledge sharing between sourcing parties. 

 

Tacit knowledge is the most difficult form of knowledge to share, since it requires that 

the context associated with the knowledge also be transferred (Chua & Pan, 2008; Duxbury & 

Gruber, 2000; Nonaka, 1994; Nonaka & Takeuchi, 1995; & Wiig, 1997). Karhu, Smolander, and 

Taipale (2007) claim that the more tacit knowledge is required to perform an activity, the less 

likely that the activity will be sourced. They used the grounded theory research method, which is 

restrictive on the creative interpretation of results – a strength of qualitative research – to support 

their hypotheses. Karhu et al. (2007) created a different case study for each organizational unit 

(OU) studied (five in total), based primarily on the OU‟s product and service orientation ratio 

(i.e. purely product or service oriented or a mixture of both), with no two OUs having the same 

orientation (Karhu, Smolander, & Taipale, 2007). Also, they conducted 41 theme-based 

interviews of managers from the five OUs. Karhu et al. (2007) found that not only does the 

degree of tacit knowledge required for software testing affect whether or not a company will 

keep testing in-house, but also that verification tasks (i.e. is the product built correctly) are more 

difficult to outsource than validation tasks (i.e. ensuring that the correct product was built). 

However, Karhu et al. do not factor in cost savings that a sourcer may experience from the 

arrangement, which may be worthwhile even when dealing with the difficulties associated with 

sharing tacit knowledge. However, their findings provide a look into the thought processes of 

software testing OUs and when/if they would consider sourcing the testing activity. 

 

3.1 Factors that Influence Sourcing Relationships 
 

 Outsourcing relationships can be affected in positive and negative ways through various 

factors (e.g. knowledge sharing, complexity and frequency of tasks, and unrealistic expectations) 

(Chaudhury, Kishore, Nam, Rajagopalan, & Rao, 2003; &Chin & Goles, 2005). The literature 

pertaining to this subject has increasingly focused on the changing of drivers of sourcing 

relationships (Chaudhury et al., 2003); and identifying, defining, and measuring the factors that 

exist in good and bad relationships (Chin and Goles, 2005). Chaudhury et al. (2003) built on 

their previous research in developing the Four Outsourcing Relationship Types (FORT) 

framework. This framework contains four quadrants (i.e. reliance, alliance, support, and 

alignment) that every outsourcing relationship falls into. These relationships are not static, so 

they can evolve over time and move into different quadrants, which can increase the cost and 

time needed to manage the sourcing relationships. Their initial study began with 15 firms of 
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varying sizes located in northeastern USA and southern Ontario, Canada. This group of 15 was 

reduced to four – one for each quadrant – for this particular longitudinal study. This allows a 

company to understand to what degree they are sourcing (e.g. support means that the role of the 

sourcing vendor is limited and that the sourcing client likely insources more than it outsources). 

The more sourcing that a company allows, the higher the transaction costs associated with the 

sourcing will likely be. 

 

Closely related to this is Chin‟s and Gole‟s (2005) work. They claim that previous work 

on sourcing relationships suffered from an inconsistent conceptual focus and use of related 

theories. They conducted surveys and interviews of 176 firms of varying size and in various 

industries in the USA and chose to use Relational Exchange Theory to identify the individual 

factors that are present in good relationships. Their research identified and defined the factors 

that are needed for successful relationships (e.g. commitment from both parties and trust), and 

developed items to measure those factors. Lee (2001) came to a similar conclusion that a “strong 

relationship between partnership quality and outsourcing success indicates that fostering a 

cooperative relationship based on trust, business, understanding, benefit and risk sharing, 

conflict, and commitment is critical to maximize the strategic, economic, and technological 

benefits for outsourcing.” Chin and Gole‟s (2005) work will be used, along with Chaudhury‟s et 

al. (2003) framework, in explaining the sourcing relationship factors that, if missing, could 

contribute to a negative software testing sourcing experience.  

 

Like all relationships, sourcing relationships will evolve over time. Bals, Ellram, 

Hartmann, and Tate (2009) claim that prolonged offshore outsourcing will cause the 

supplier/buyer relationship to change from tactical to strategic. They use institutional, transaction 

cost, and resource-based theories to analyze the changing of governance structure and why 

companies outsource (Bals, Ellram, Hartmann, & Tate, 2009). Bals et al. performed eight case 

studies in the USA and one in Germany. They interviewed managers and others with direct 

outsourcing decision making experience in each company. In total, 47 respondents were 

interviewed. Also, they tested construct, internal, and external validities, and reliablity, which are 

needed in order to assess the quality of the research design. One drawback of their research is 

that it does not mention that in order for the relationships to change, both the sourcer and vendor 

need mechanisms in place that allow them to retain what they have learned in their 

organizational memory, and then retrieve and share that information to facilitate better outcomes 

in the future. This allows both organizations to learn from what has gone well, and not so well, 

and to change accordingly. These mechanisms can take the form of shared databases or 

knowledge repositories, which can increase the transaction costs associated with sourcing, since 

the sourcer may need to purchase and maintain additional hardware and software to facilitate the 

storing and reusing of knowledge. However, Bals et al.‟s (2009) research is useful for a company 

contemplating entering sourcing agreements, since the relationship will likely not remain static 

over time but change to better represent both parties‟ current situations. 

 

3.2 Building toward a Theory for Sourcing Software Testing 
 

Organizational Learning (OL), Resourced-Based View (RBV), Transaction Cost Theory 

(TCT) theories seem to be the most popular theories used in sourcing studies (Bals, Ellram, 

Hartmann, & Tate, 2009;Watjatrakul, 2005; & Krishnan, Mithas, & Whitaker, 2010). All three 
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are interesting and have unique aspects but TCT is the most useful in answering this study‟s 

research question. This is primarily due the potentially high initial costs of outsourcing, and the 

difficulties of sharing knowledge and maintaining relationships between the sourcing vendor and 

client. All of these can add to the costs of sourcing and affect the likelihood that a company will 

outsource manual software testing.  

 

Organizational learning as part of organizational knowledge management system pertains 

to the process a company follows in order to learn from past behaviours and information, build 

knowledge, and store this knowledge for reuse in later decisions. It has been used in a variety of 

Information Systems and Technology sourcing studies. The organizational knowledge 

management framework presented by Alavi and Leinder (2001) contains four main 

characteristics: a) creation or construction; b) storage/retrieval; c) transfer; and d) application. 

These characteristics as mentioned by Davenport and Prusak(1998) offer organizations the 

capabilities andknowledge of how to do new things well and quickly. In other words, 

organizational knowledge management is a systematic approach to capture, store, manage and 

disseminate knowledge throughout an organization to work faster, reuse best practices, and 

reduce costly rework from project to project (cf. Mishra, 2009).From the outsourcing 

perspectives knowledge management theory helps in creating capabilities for the sourcing firm 

(Krishnan, Mithas, & Whitaker, 2010) to how a sourcing firm transfers knowledge to the vendor 

(Chua & Pan, 2008) to the economic risk of knowledge loss and deskilling costs that outsourcing 

can cause (Cha, Pingry, & Thatcher, 2008). Krishnan et al. (2010) found that IT firms that had 

experience in onshore outsourcing (i.e. when the outsourcer is located in the same country as the 

vendor) were more likely to engage in onshore Business Process Outsourcing (BPO) – 

outsourcing operations of specific business functions (e.g. HR or accounting) – while firms that 

had experience with internationalization were more likely to engage in offshore BPO (Krishnan, 

Mithas, & Whitaker, 2010). In order to support this argument, they created a conceptual model 

based in organizational learning theory, which was supported with empirical analysis (e.g. 

bivariate probit model) of all publicly traded firms listed on Compustat. This study shows that 

OL is a good theory, especially when looking at a company‟s past experience and how it uses 

this to make decisions. However, it is less useful when trying to determine how a company will 

make decisions, such as whether it should outsource an activity, when it does not have past 

experience from which to draw. In this instance, TCT is better since it takes into account the 

costs that a company may incur from performing a sourcing transaction. 

 

On the other hand, RBV explains that a company should worry less about the transaction 

costs and more about the internal resources of the company. This theory states that only those 

internal resources that are not valuable and rare, and can be imitated and substituted easily 

should be sourced (Watjatrakul, 2005). Watjatrakul (2005) claims that when companies use RBV 

or TCT to analyze sourcing decisions, these theories can produce different results under certain 

circumstances. He selected three Thai companies, which perform email marketing well and have 

outsourcing experience, to include in three separate case studies. These case studies included 

interviewing IS managers, programmers, and marketers, asking them open-ended questions. 

These interviews were followed by a survey sent to each interviewee, which help to validate the 

interview data. After performing cross-case analysis, Watjatrakul (2005) found that “TCT 

explains an organization‟s sourcing decisions better than the RBV when these two theories make 

conflicting predictions about a sourcing decision.”  An intriguing finding is that, 
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a high-specificity asset (e.g. knowledge associated with a company’s product) has a 

major impact on sourcing decisions. It overpowers the effects of uncertainty on 

organizations’ sourcing decisions while a non-strategic resource has no impact on 

sourcing decisions. 

 

This is relevant for this research, since manual software testers need to gain knowledge of a 

company‟s software before they can effectively test it. According to Watjatrakul (2005), this 

knowledge is a highly specific asset and probably should not be sourced. 

 

TCT is based on two behavioural assumptions: 1) bounded rationality – using past 

knowledge and experiences to make rational decisions, and 2) opportunism – to act in one‟s own 

self-interest regardless of the effect on others. Also, TCT includes two separate categories of 

costs: 1) transaction costs (e.g. searching for a vendor and creating a contract) and 2) production 

costs (e.g. labour and equipment costs). A sourcing transaction contains three characteristics: 1) 

asset specificity – the transferability of assets needed to complete a particular transaction, 2) 

transaction frequency – the number of times a transaction reoccurs, and 3) uncertainty 

(behavioural and environmental) (Watjatrakul, 2005; & Alaghehband, Goyette, Rivard, & Wu, 

2011). Alaghehband et al. (2011) claim that the use of TCT to explain ITO decisions has 

produced mixed results. They analyzed 25 articles in 19 peer-reviewed journals found in 

ABI/INFORM Global, Science Direct, and JSTOR databases. These articles were found using a 

keyword search for the following terms: outsourcing, TCT, Transaction Cost Economics (TCE), 

and information systems. Alaghehband et al. (2011) found that uncertainty, a key construct of 

TCT, “yields the most inconsistent results, either alone or in interaction with asset specificity.” 

Also, asset specificity yields the most consistent results out of the three constructs, but only 40% 

of the time. However, they determined that researchers tested models that do follow the TCT 

framework.  

 

Our review leads us to conclude that, in addition to explaining mixed results by the fact 

that some studies used hypotheses that do not follow TCT – mainly by not taking into 

account some of the constructs (e.g. frequency) or their interaction effects (frequency and 

asset specificity)… 

 

Even though TCT produces mixed results under certain circumstances, it is still a useful theory 

in explaining the likelihood that a company will complete a make/buy decision, which is 

fundamental in answering this study‟s research question.  

 

TCT is useful, especially for companies that do not have past experience sourcing or 

adequate internal resources, for explaining or predicting a company‟s likelihood to source an IS 

activitiy based on cost savings. Also, as discussed earlier, a negative sourcing relationship can 

negate all cost savings and potentially force a sourcer to bring the activity back in-house (i.e. 

backsource). 
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4.0 Sourcing of Manual Software Testing Research Model 
 

TCT is useful for analyzing sourcing transations, especially the sourcing of manual 

software testing. Software testing requires a certain degree of knowledge of the application being 

tested. If this knowledge is hard to transfer (i.e. more tacit in nature) then the transaction cost 

associated with sourcing could be increased. An organization should determine a software‟s asset 

specificity (i.e. does it require tacit or explicit knowledge in order to test) before deciding to 

source a testing activity. The higher the asset specificity, the more difficult knowledge transfer 

becomes. On the other hand, a lower asset specificity means that the knowledge needed to 

adequately perform a testing activity can be more easily transferred between individuals and/or 

organizations.  

 

In addition, in-house software testers often build relationships with other in-house staff, 

such as developers and product managers, through the day-to-day in-person interactions (e.g. 

asking developers why a feature was developed in a certain way). If manual software testing is 

outsourced, then the uncertainty increasesregarding whether the relationship building will occur. 

Some potential obstacles to the sourcing relationship include different corporate cultures and 

languages. The greater the uncertainty, the potentially higher the transaction costs, as the sourcer 

will need to mitigate their risk using either stricter contracts or other means to ensure that the 

software‟s quality is maintained (e.g. additional training for the vendor).  

 

Further, manual software testing encompasses many different activities from testing, such 

as systems and regression, to test plan writing. A company needs to determine the exact activities 

that it wants to source and how frequently these activities need to be performed. If an activity is 

performed multiple times each month, then the sourcing transaction cost could increase. This 

information should be included in the contract and in the SLA to ensure that all parties 

understand what is expected and to reduce opportunism (e.g. either party exploiting a legal 

loophole in a contract). Depending on the activities being sourced, a strict contract may be 

required, which could increase the cost of sourcing (e.g. legal fees) and add a barrier to building 

stronger relationships (e.g. by reducing trust).  

 

The critics of TCT are increasingly deeming it to be not useful for explaining ITO 

decisions. Khan, Lacity, and Willcocks (2011) argue that “ITO research has matured to the point 

that we should be building our own endogenous ITO theory." They searched Science Direct, and 

JSTOR databases looking for articles that used TCT to explain ITO. They found 73 articles in 31 

peer reviewed journals. After their analysis, they determined “that only 49% of the empirical 

ITO findings supported TCE (a.k.a.TCT) logic” (Khan, Lacity, & Willcocks, 2011). Khan et al. 

(2011) claim the theory is inadequate for explaining ITO activities but do not acknowledge that 

past researchers have not applied the theory appropriately. Alaghehband et al. (2011) pointed out 

that some researchers omit discussion of certain aspects of the theory. For example, uncertainty 

is not discussed while asset specificity and transaction costs are explored in great detail. Also, 

Khan et al. (2011) provide arguments against each of the three assumptions associated with TCT. 

 

Assumption 1: Sourcing vendors can provide their clients with lower costs due to 

economies of scale, which is achieved through mass production efficiencies and labour 

specialization. Khan et al. (2011) argue that they have a very powerful finding: “Managerial 
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practices such as standardization, centralization, technology enablement (like self-service 

portals), and tight controls contribute more to IT production cost efficiencies than size." This 

argument is true in that vendor size should not be the only consideration when outsourcing. 

However, Khan et al. (2011) do not address “labour specialization” in their argument. For certain 

IS professions, the talent pool can be very small, so TCT may be a useful theory for companies 

that are looking to outsource this profession. For example, individuals who graduate with 

Computer Science degrees often go into fields such as Computer Engineering or Software 

Development, so trying to hire for certain positions (e.g. manual software testers) can be 

difficult. If nothing else, the theory could provide a means for a company to critically analyze 

outsourcing versus keeping the position in-house, and all of the costs associated with each 

decision.  

 

 Assumption 2: TCT transactions begin when a company initiates an outsourcing 

evaluation and ends when a decision to insource or outsource is made. Khan et al. (2011) 

argue that “ITO decisions are not made around isolated transactions. A client‟s prior history with 

delivering IT, with prior ITO experiences, and client capabilities are all vital to understanding the 

ITO decisions a client makes today." They are correct in that before a company makes a 

decision, it should delve into its internal memory and retrieve any relevant past experiences (i.e. 

lessons learned and best practices). Also, the current capabilities and past performance of the 

organization and sourcing supplier should be examined. However, they allude that TCE assumes 

that companies do not use past experience or current perceptions when making an 

insource/outsource (make/buy) decision, which is not rational. Even though TCT assumes that 

companies have bounded rationality, they are still assumed to use the information (e.g. 

experience) they have to make a decision. 

 

Assumption 3: Executives “adminster rewards and punishments to align managers’ 

goals with those of the firm.” Khan et al. (2011) argue “that it is dangerous to assume 

stakeholder alignment within organizations, but rather stakeholder alignment must be actively 

and aggressively designed anew in the face of ITO." I agree that all stakeholders should be 

considered in ITO arrangements and that companies should not assume buy-in from all involved 

parties. However, Khan et al. (2011) do not clearly explain what they mean by “..anew in the 

face of ITO." Do they mean that for each ITO activity, a company will need to redesign 

stakeholder alignment, or just the first time a company sources an activitiy? An organization 

should have an internal memory in which it stores knowledge and then retrieves it to make future 

decisions. If an organization was to arbitrarily create something anew without first delving into 

its internal memory, then it could increase the transaction costs associated with a decision. 

 

While TCT may not be a good theory to explain all ITO transactions, it is good for 

explaining the sourcing of manual software testing. This ITO component requires sharing 

knowledge, building relationships, and knowing how many times a task needs to be performed 

(frequency) in order to achieve a positive sourcing outcome. All of these can considerably 

increase the transaction costs associated with the sourcing arrangement, which can in turn affect 

a company‟s willingness to source manual software testing. Also, TCT examines the production 

costs (e.g. wages), which can be related to the frequency that a task needs to be performed. 

Performing a task frequently may require a larger labour force, which would increase labour 

costs. 
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My research will include hypotheses relating to knowledge sharing (i.e. asset specificity), 

relationship building (i.e. uncertainty), and task frequency as it relates to performing testing 

activities and managing the vendors. Adding these hypotheses together should answer the 

present research question and provide a better understanding of the likelihood that software 

companies will source manual software testing. 

 

5.0 Hypotheses 
 

The degree of knowledge sharing needed is a key factor in whether a company will 

source its manual software testing. Explicit knowledge, such as that contained in documents, is 

usually easier to transfer from one person or organization to another (i.e. lower asset specificity) 

than tacit knowledge, such as know-how (i.e. higher asset specificity). This may mean that 

testing activities that rely mainly on explicit knowledge may be sourced (H1), while those that 

rely on tacit will not.   

 

H1:The decision to source manual software testing is supported for testing products or 

services that require less tacit knowledge transfer. 

 

When the relationship (e.g. instant communication) between testers and developers is 

important for testing an application, this testing may be too vital to source (H2). This relationship 

building and communication can be difficult to maintain outside of the company, which poses 

many uncertainties (e.g. miscommunication causes a drop in quality) to both the sourcer and 

vendor. This relationship will more than likely be positive if the testers can communicate their 

feedback in-person, rather than relying solely on written communication, which can be 

misconstrued.  

 

H2:Manual software testing is less likely to be sourced if a positive relationship between 

testers and other internal employees is important in testing the software. 

  

 The frequency of transactions, which includes increased production and wasted 

management time, could affect a software company‟s decision to source an activity. A company 

may determine that having the ability to increase capacity (i.e. ramp up production) outweighs 

the added costs of wasted management time and increased knowledge sharing when deciding to 

source in-house manual software testing (H3).   

 

H3:Software companies are less likely to source their in-house manual software testing, if 

the extra costs associated with the arrangement are perceived to be greater than the 

increase in production. 

 

These hypotheses each cover an aspect of the transaction cost theory (i.e. asset 

specificity, transaction frequency, and uncertainty). Also, they will help in answering my 

research question, “To what extent will software development companies employ in-house 

manual software testers?” 
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6.0 Research Methodology: Case Study and Interviews 
 

In order to test the hypotheses, a case study of a medium-sized Canadian software 

development company was conducted, identified in this paper as the Software Company. This 

company does not source its manual software testing, but it does source some of its other 

activities (e.g. software localization). Also, multiple individuals from a technology department at 

a large educational institution in Canada were interviewed. This department also does not source 

manual software testing but does with other tasks, such as software development and 

implementation. For the remainder of this paper, this department will be referred to as the 

Technology Department.    

 

The sample of the case study includes 12 interviews of key decision makers (e.g. product 

and quality assurance managers) at the Software Company. A total of three interviews were 

conducted in the Technology Department, also with key decision makers. Each decision maker‟s 

name was coded, such as Manager A, Manager B, etc. While this sample is small, it should 

provide useful information on sourcing manual software testing. Also, the collection period for 

this data is only about one month, so a larger sample could not be attained in this time period. 

Results will be treated accordingly with appropriate qualitative techniques, as findings of a case 

study and a limited number of other interviews, rather than as those of a large-sample statistical 

analysis. 

 

The interviews were semi-structured, where the initial question was asked, but a 

respondent was not stopped from deviating from the initial question when providing an answer. 

If the question was adequately answered, the next question was asked.If a question was not 

adequately answered, the respondent was asked follow-up questions. The interviewees were 

asked 12 open-ended questions, which included demographic (e.g. length of employment at their 

organization), sourcing experience and/or perception, and sourcing recommendation questions. 

Each interviewee was asked, on average, two follow-up questions during the initial interview and 

no subsequent interviews were conducted. The interviews were audio recorded and took 10-20 

minutes to complete.  

 

7.0 Analysis and Results 
 

A clearly defined research analysis process is paramount for a reader to understand what 

the researcher did in order to test the hypotheses and answer the research question. Also, this 

shows whether or not the researcher was rigorous in their analysis, which adds to the reliability 

and validity of the results. The next two sections will explain the analysis processfollowed and 

the results of this analysis.  

 

7.1 Analysis Process 
 

 The interviews were transcribed using oTranscribe, a free transcription software. After 

transcribing the interviews, each of them was uploaded to Google Drive as individual documents 

and the https link for the document was shared with the corresponding interviewee. They were 

allowed seven days to review their transcription, checking that their points were correctly 

transcribed, which helps to increase the validity and reliablility of this data. If they found any 
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errors, they commented in the document and then the requested change(s) were made. After the 

seven-day period elapsed, the interviewees were no longer permitted to view the transcription 

documents. This was primarily done to maintain the security of the data (i.e. if the link was 

obtained by an outside party, then they would be able to view the transcription). 

 

 Once the transcriptions were completed, each hypothesis was analyzed to determine the 

specific keywords that would help in testing it. Hypothesis 1 pertains to the transfer of explicit 

and tacit knowledge, so the keywords “knowledge transfer” and sub-terms “explicit” and “tacit” 

were chosen. Hypothesis 2 relates to the relationship between the tester and developer, so 

naturally “relationship” is a keyword for this hypothesis. However, “communication” is also 

selected as a keyword to ensure that this important aspect of any relationship is also covered. 

Both relationship and communication can have many uncertainties (e.g. time and distance), so 

they are included under the main keyword, „uncertainty‟. Hypothesis 3 concerns transaction 

frequency and production, so the keyword “capacity” and sub-terms “increase production” and 

“management time” were chosen.   

 

 Next, each transcription was downloaded from Google Drive as a text file and imported 

into NVivo 10, a qualitative analysis software. In order to obtain more accurate results from text 

queries, all responses from each interviewee were compiled in a separate text file. This file did 

not include the questions asked during the interviews, since some of the questions contained 

keywords, which could produce inaccurate results when searching for the occurrence of 

keywords and sub-terms. The compiled file was imported into the software as well.  

 

 In NVivo, a „Text Search‟ was run on the compiled file for all keywords and sub-terms, 

including their synonyms, in order to check that these reflect the data collected. Also, the more 

often particular keywords and sub-terms are used, the more likely that these concepts are 

important to the interviewees, consciously or subconsciously. After running these queries, I 

saved each into the „Queries‟ folder in NVivo. Then I created a parent node for each keyword 

and a child node, under the corresponding parent node, for each sub-term. In addition, in order to 

better explain the research sample, a parent node was created for sourcing experience, 

perception, and recommendation. Under these parent nodes, child nodes were created: three 

nodes – negative, neutral, and positive – under sourcing experience and perception, and two 

nodes – no and yes – under sourcing recommendation. All parent nodes were set to be the 

aggregate of all of their child nodes‟ sources (i.e. interviewees) and references (i.e. direct quotes 

from an interview). 

 

 Each interview was analyzed multiple times, searching for quotes – full or partial 

sentences, or paragraphs – that related to the keywords and/or sub-terms. When one was found, 

the quote was highlighted and dragged to the correct node. This process was followed for all 15 

interviews.  

 

 The tacit, relationship, and communication child nodes, and the capacity, knowledge 

transfer, and uncertainty word queries were exported into a Microsoft Excel spreadsheet. In 

addition, all child nodes were exported into a Word document.  
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In Word, the quotes were organized in tables under sub-terms and themes. These quotes 

are used when testing the hypotheses and are included in Appendices A-C. 

 

7.2 Research Results 
  

7.2.1 Sample Information 

 

Thirteen decision makers at the Software Company were asked if they would like to 

participate in this research and 12 accepted, resulting in a 94% response rate. Further, 12 

decision makers from the Technology Department were asked if they would like to participate 

and three accepted, for a 25% response rate. Of those who participated, 60% were men and 40% 

were women. All of these characteristics are not necessarily indicative of the Canadian Software 

Manufacturing Industry, but rather the availability of people when the interviews were 

conducted, mid-June to July 2014.  

 

Approximately 73% of the interviewees had some experience with sourcing an aspect of 

the software development process. Of these, 18% had a positive experience, 27% had a negative 

experience, and 55% had a neutral experience. All 15 interviewees had a perception of sourcing 

manual software testing, or a similar IS function, with 33% having a positive perception, 27% 

having a negative perception, and 40% having a neutral perception.  

 

Finally, when each interviewee was asked under which circumstances they would 

recommend that their organizations source manual software testing, or a similar function, 67% 

responded, while 33% preferred not to comment. Of those who responded, 70% would never 

recommend the sourcing of manual software testing, with each respondent indicating that this 

was based on their past experience. 

 

7.2.2 Keyword Analysis 

 

When querying the keywords/themes – capacity, knowledge sharing, and uncertainty – in the 

interview transcriptions, they, or their synonyms, appeared mulitple times for each interview. 

Error! Reference source not found. shows that interviewees mentioned, consciously or 

subconsciously, words that are categorized under „uncertainty‟ (i.e. communication and 

relationship), 70 times but mentioned „knowledge transfer‟ half as much at only 35 times. This 

could indicate that they place more importance on sourcing issues relating to uncertainty rather 

than knowledge transfer.However, this could also mean that they consider knowledge transfer as 

the same as or part of uncertainty, which is different from the framework employed in this 

research.The words categorized under „capacity‟ (i.e. capacity, quantity, and quality) were 

mentioned 50 times. These keywords are used to house the anecdotal evidence from the 

interviews, which will be used to test the hypotheses and are included in Appendices A-C.   
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Figure 1: Popularity of the Keywords/Themes in the Interview Data 

 
 

7.2.3 Testing of the Research Hypotheses  

  

 The hypotheses are tested, with the inputs being anecdotal information obtained from the 

15 interviews. This data is collected under different themes, which allows for some limited 

quantitative analysis (e.g. how many different respondents are included under one theme). All 

quotes used for both the qualitative and quantitative analyses are included in Appendices A-C. 

 

 Hypothesis 1: The decision to source manual software testing is supported for 

testing products or services that require less tacit knowledge transfer. Over half (60%) of 

the respondents mentioned knowledge transfer, as it pertains to the sourcing of manual software 

testing, during their interviews. Of this group, seven were from the Software Company and two 

were from the Technology Department. They each mentioned the importance of tacit knowledge 

(e.g. know-how and domain) for effective testing at least once, for a total of 16 times, while only 

mentioning explicit knowledge a total of two times.  

Figure 2 depicts how many times each of the nine respondents touched on the importance of tacit 

knowledge transfer.  

 

Many of the respondents felt that transferring tacit knowledge to a vendor would be very 

difficult if not impossible due to the specific expertise needed (i.e. accounting knowledge) for 

testing a product. This tacit knowledge would not likely be transferable from the Software 

Company to a vendor without substantially increasing the transaction costs. Manager H stated, 

“Our trouble would be finding people with the expertise and background knowledge to 

understand what we are trying to accomplish with the software, so that when they are doing 

exploratory testing they're making the best use of their time.” This coincides with Bhalla‟s and 

Lampel‟s (2011) findings that if knowledge is too sticky (i.e. deeply embedded knowledge in an 

activity) then the costs of outsourcing will increase, which may dissuade a company from 

sourcing. Also, this expertise would not likely be transferable from the organization to the 

vendor, so if a manual software testing deal was entered into, it would likely fail (Lee, 2001). 
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Eight of the nine respondents agree that their organization‟s products and services require 

a high degree of tacit knowledge. This could range from needing specific knowledge of how 

their users use their product to the people skills needed to support their customers. Manager A 

states, “Whereas for this product, and other products that are more platform based, it‟s not as 

simple as just plugging in a number and checking the results, it is also seeing how the interaction 

feels. In addition, it is seeing how the workflow feels, how the client is going to use it and those 

are the intangibles that are lost by outsourcing…” These findings are supported by Karhu et al.‟s 

(2007) findings that verification tasks are less likely to be sourced due to the high degree of tacit 

knowledge required. 

 

Figure 2: Occurrence of References to Tacit Knowledge Transfer 

 
 

Hypothesis 1 is supported, since 60% of respondents stated that tacit knowledge is 

important for effectively performing manual software testing. Manual software testing activities 

that require minimal transfer of tacit knowledge are more likely to be sourced. Manager A stated, 

“…so the main problem is one we have to think while we test, so a lot of industries, the Banking 

Industry is a great example, that outsourcing might work for have everything documented…and 

you test exactly what is on the paper.” 

 

Hypothesis 2: Manual software testing is less likely to be sourced if a positive 

relationship between testers and other internal employees is important in testing the 

software. When analyzing the anecdotal evidence with regard to uncertainty in relationships, 

60% of the respondents mentioned relationship-building between the tester and other in-house 

staff as very important to effectively test products and services.  
 

Table 1 shows the number of times that each respondent directly referred to relationships 

being very important in successfully testing a product, whether outsourcing this actitivity or 

keeping it in-house. Manager K, on first review of the table, seems like an outlier, since s/he 
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referenced relationships two to five times more than the other respondents. However, out of all 

of the respondents, Manager K has the most direct experience with sourcing manual software 

testing, which is useful in testing this hypothesis and answering the research question. Manager 

K believes that keeping testing in-house allows testers to gain more intrinsic rewards (e.g. being 

a part of the company‟s culture or just helping the company to succeed), which is better in the 

long-term. “[Explaining why in-house testing is better]…you are a part of a company and culture 

and things of that nature. Everybody wants to see the product and the company succeed and do 

well, people take ownership of doing it in-house, so I think in the long-term there's a cost-benefit 

to doing it in-house.”  
 

Table 1: Number of References to the Importance of Relationships 

Name References to Relationships 

Manager A 1 

Manager D 1 

Manager F 1 

Manager G 1 

Manager I 1 

Manager L 1 

Manager O 1 

Manager C 2 

Manager J 2 

Manager N 2 

Manager K 5 

 

Further, the nine respondents feel that in-house testing allows for stronger relationships 

and better testing outcomes, since in-house testers can have face-to-face discussions with most of 

the other internal staff (e.g. developers and product managers), which builds cohesion within the 

teams. Manager A stated,  

 

They can, unless your entire company is offshored and outsourced, get a lot closer 

relationship with the other staff members. QA can work with product management, they 

can work with development, they can work with technical support, and they can sort of 

correct the information by bouncing between all of the teams, which would make them 

more effective testers. If you outsource - outsourcing tends to be off-site, off-location - 

they do not get the same kind of interactions, since they can't hang out with the people 

that make the software. So a lot of the nuances of the software, which are essential to 

testing, could be lost because you have the people not in-house.  

 

This statement does a good job in incorporating the views of the other respondents and 

explaining why they believe that relationships between testers and other in-house staff are so 

important in testing. Also, it supports Bhalla‟s and Lampel‟s (2011) findings that sourcing can 

disrupt the cohesion between established internal relationships. 

 

In addition, all respondents stated that communication, which is one of the most 

important factors in building and maintaining relationships, is/would be the most difficult aspect 
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of sourcing relationships. This subject was referred to 33 times and, as depicted in Table 2, 73% 

of the respondents mentioned it multiple times during their interview. Manager B perceived that 

manual testers have to communicate well with all stakeholders in order to have a successful 

product.  

 

I think that manual software testing, at least the way we try to do it around here, is about 

building that coherent team with QA being, if you will, right up at the front figuring out 

and understanding the requirements and ensuring that the test plans work. So they have 

really got to communicate with Product Management and have to communicate with 

Developers. This communication is very central to the success of a product and I just do 

not feel that a sourcing [arrangement], especially if it was in a different time zone, will 

facilitate that. 

 

Further, from Manager I‟s experience with offshoring automated testing, communication can 

become very restricted if a sourcer and vendor do not share a common language. “I think it 

[sourcing] is good but parts of it are bad in terms of communication. From my past experience, it 

was very hard to communicate with the people in China and the company [sourcing buyer] had 

to have their own Chinese developer talk to them [sourcing supplier]. During meetings you could 

not really understand what was said back and forth, so we kind of had to trust that everything 

was fine.” Other companies that have entered in ITO arrangements have experienced these 

communication difficulties too and have attempted to mitigate them through using SLAs and 

other contracts (Apte et al., 1997; & Djavanshir, 2005).  

 

Table 2: Number of References to the Importance of Communication 

Name References to Communication 

Manager A 1 

Manager C 1 

Manager F 1 

Manager J 1 

Manager G 2 

Manager H 2 

Manager L 2 

Manager N 2 

Manager O 2 

Manager B 3 

Manager E 3 

Manager I 3 

Manager K 3 

Manager M 3 

Manager D 4 

  

 Hypothesis 2 is supported, since 60% of the respondents feel that relationships between 

testers and other internal staff are important for testing effectively and that all respondents feel 

that communication difficulties can be a barrier to relationship building. This means that manual 
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software testing is less likely to be sourced if the relationship between the tester and other 

internal staff is important for testing a product or service. 

 

Hypothesis 3: Software companies are less likely to source their in-house manual 

software testing, if the extra costs associated with the arrangement are perceived to be 

greater than the increase in production. Approximately 60% of the respondents like the 

flexibility that sourcing provides (i.e. ramp-up testing as needed and increased employment pool) 

but 33% were skeptical that this flexibility is worth the potentially higher costs associated with 

the arrangement (e.g. more management time being required to keep the arrangement on-track). 

The former group includes respondents from both the Software Company (8) and Technology 

Department (2). For example, Manager D stated, “I think just being able to redistribute the load 

and also being able to ramp-up testing when we need it, is an appealing aspect of sourcing. So 

we don't have to have, necessarily, a very large team if it's just a scheduling issue.” On the other 

hand, Manager C explains some the burdens, such as lost time and dealing with different people 

on a regular basis, that management could potentially experience from a sourcing arrangement. 

“If it is done through a third-party company, they are not your employees. You may be dealing 

with different people all the time and this does add a burden on the management, dealing with 

the outsourcing company to provide extra documentation and to work remotely.” The increased 

flexibility and access to a larger group of educated professionals are often considered two of the 

primary advantages of sourcing, but wasted management time is considered one of the primary 

disadvantages (Apte & Sobol, 1995; Apte et al., 1997; Djavanshir, 2005; Matloff, 2005; Shi, 

Tsuji, & Zhang, 2011; & Bhalla & Lampel, 2011).  

 

 In addition, sourcing manual testing when an increase in production is needed, may not 

work for companies that have products or services that require specific expertise in order to test 

(Bhalla & Lampel, 2011). For example, Manager L points out, “If it is just a generic product it 

means it [sourcing] could be done nicely because if you are assuming a generic population as 

your user, then you do not need any prior knowledge.” 

 

 When determining if hypothesis 3 is supported or not, the sourcing arrangement must be 

viewed holistically. If only the fact that 60% of the respondents view sourcing as increasing 

capacity and flexibility is taken into account, then the disadvantage of wasted management time 

will be overlooked, which is an error companies often commit (Goo & Huang, 2009). Also, this 

will entail using some of the previously mentioned information regarding knowledge transfer, 

which could be impossible or extremely expensive to perform in some situations. Taking into 

account this information, Hypothesis 3 is supported. Companies are unlikely to source manual 

software testing in order to increase production, when considering the perceived added costs of 

wasting the management‟s time and transferring required tacit knowledge to the vendor.  

 

8.0 Conclusion 
 

While earlier studies were interested in studying the casual links between different phases 

of software development life cycle and other conceptual frameworks such as organizational 

learning and transaction cost theory among others,this is the firststudy to empirically investigate 

and analyze the existing frameworks. To do so we setup a hypothetical model to answer the 

following research question: to what extent will software development companies employ in-
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house manual software testers? After collecting the qualitative data, coding and analyzing it, and 

testing the hypothesesthe results supported our empirical model, indicating that software 

development companies will likely employ manual software testers when tacit knowledge (i.e. 

specific domain knowledge) is required to effectively test a software application or service. Also, 

software companies will likely keep manual testing in-house, since relationships between testers 

and other internal employees may increase the effectiveness of testing. Further, these companies 

will not source manual testing, in order to increase production, when domain-specific knowledge 

is needed to test the product or service. Manual software testers will continue to be dispersed 

over the Canadian software manufacturing industry, which includes being employed by software 

testing vendors. 

 This research uses a small sample and focuses primarily on a medium-sized company that 

requires specific domain knowledge for testing its applications. However, 20% of the research is 

obtained from a large department in a large organization, so this helps to increase the reliability 

and generalizability of the results, but only in a limited sense. This research applies to small to 

medium-sized software companies in non-regulated industries and that require specific and in-

depth knowledge of their product for testing, such as accounting software manufacturers. 

 

 Even though this research uses a small sample, it still adds to the sourcing body of 

knowledge, since it gathers and analyzes information pertaining to sourcing manual software 

testing. In many past ITO research studies, this aspect of the Software Development Life Cycle 

(SDLC) was included with software development sourcing decisions, rather than independently 

analyzed. This research serves as a good introduction to the topic of sourcing manual software 

testing. Future researchers could add to this knowledge through performing more in-depth 

interviews of key decision makers in companies that buy and supply manual software testing. 

These interviews could ask questions aimed at determining whether or not the manual software 

testing profession will evolve into a different position (e.g. business analyst). Also, surveys of 

these companies could be conducted to determine if they would source manual software testing 

for the same reasons that they would source other ITO activities. 
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