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2. LITERATURE REVIEW 

 

2.1. Basics of Business Domain Knowledge  

 

Good software truly reflects application problem domain expertise along with the 

technical expertise. To effectively meet its client‟s business needs, the software 

must represent both knowledge types. Therefore, in previous studies, authors 

(Tiwana 2004; Rus and Lindvall 2002) have focused their studies by distinguishing 

these main knowledge components embodied in software. They are Technical 

Knowledge and Application Domain Knowledge. 

 

1. Technical knowledge, which is used to develop a system. Focus is on design 

(design patterns, heuristics, best practices, technical constraints and estimation 

models), programming (programming languages, development tools) and 

software processes (methodology, code testing and debugging procedures). 

 

2.  Application Domain Knowledge is about the business application domain of a 

system. As illustrated in Figure 2.1, it refers to knowledge about the 

customer‟s business processes, business rules, client-specific working 

procedures, different stakeholder needs, customer‟s business objectives, 

cultural aspects, integration with other systems and the fundamentals of the 

business domain. 
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Figure 2.1: Two key types of knowledge in software development 

Source: Tiwana (2004) 

 

The elements of business domain knowledge mentioned above can be classified 

further according to the simplicity of delivering it to someone in a form of 

knowledge transfer, such as explicit knowledge and implicit (tacit) knowledge. 

Fundamentals of the business domain, customer‟s business processes and 

customer‟s business objectives can be considered as explicit knowledge, which is 

less difficult to transfer to the vendor party, and therefore those types of knowledge 

elements can be easily transferred through codified medium or by conducting 

trainings. Whereas elements of implicit nature such as client-specific working 

procedures, different stakeholder views, cultural aspects are more difficult to 

codify and have to use informal communication methods enabling frequent 

interaction and face-to-face contact between both parties, to make the transferring 

effort more effective (Gregory, et al 2009). This enables vendor to infer tacit 

knowledge that the stakeholders do not articulate and from that vendor sometimes 

will get a chance to inform the client about trade-offs emerged between conflicting 

requirements (Abran & Moore 2004). 
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2.2. Role of Business Domain Knowledge in Software Development 

 

In current business world, almost every activity of various natures of domains is 

closely tied up with software systems with a greater level of dependency. As the 

use of software systems are becoming so critical for their businesses, the 

knowledge about the business and an organization, which is known as domain 

knowledge is primarily important in Requirements Analysis stage of development 

process. Therefore, the effective and efficient usage of domain knowledge is very 

important (Osada, et al 2007) to elicit the requirements. 

As illustrated in Figure 2.2 (Osada, et al 2007), in a typical software development 

scenario, domain knowledge is highly regarded in Requirement Analysis phase. 

Customer‟s problems are stated in Problem Statement (PS), which is to be solved 

by the information system to be developed. Business Process Analysis (BPA) takes 

places taking the domain knowledge as the main input with PS and the outcome of 

it will be the Business Specification (BS). An analyst refers to some 

representations of domain knowledge to specify the problem. Domain knowledge 

representations are the most related, because domain knowledge represents 

problem domain. It should also be highlighted that BS only extracts business 

related to customer‟s problem in PS, rather than including entire business.  

 

Figure 2.2: Process of Requirement Analysis 

Source: (Osada, et al 2007) 
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Functions and performance of information system are specified in Requirement 

Specification (RS) with other information like quality, constraints and external 

interfaces. 

2.3. Deficiencies in Requirement Elicitation Phase 

 

Requirements elicitation is the first stage in building an understanding of the 

problem the software is required to solve. Stephen Andriole (1994 cited in Saiedian 

and Dale 2000) highlights the fact that, “the software industry talks a good 

requirements game, but seldom takes it seriously”. Fundamentally being a human 

activity, requirements elicitation process is highly prone to human-errors. Certain 

important aspects of business or business areas may be missed out due to lack of 

attention and misinterpretation. Therefore, those errors will also be reflected in 

software requirements specification. Referring to incomplete specification, 

developer faces a problem, as he does not know what exactly to build (Saiedian 

and Dale 2000) and there is no way to validate and ensure the new system meets 

the original needs of the user. In typical software, multiple requirements could be 

exist with many interactions, which will bring out complex, ambiguous situations 

that will make it hard even for the customer to express the requirements precisely 

at the early stages of development process as in Requirement Analysis phase. As a 

result, more requirements can be discovered, evolved and disappear even during 

later stages of development life cycle. 

Due to implicit nature of some requirements, some important facets of 

requirements might not be communicated to the vendor side, most importantly to 

the party who prepares the software design specification. In such a situation, 

formal requirement gathering phase is likely to capture only a subset of a project‟s 

true requirements. This will create adverse effects like reworking with an 

additional time and cost adding towards planned budget.  

To mitigate the above issues, for a designer to develop a design which meets end 

user‟s needs, business objectives, the two types of knowledge summarized in 

Figure 2.1 must be coherently integrated (Tiwana 2004) and embodied in the 

design of software by incorporating specialized expertise, skills, and perspectives 

of various project stakeholders. Application Domain Knowledge must integrate not 
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just in to the conceptual design (e.g. UML diagrams) but to the other components 

of software like specifications, coding, test plans, etc. As in Figure 2.3 domain 

knowledge integration appears to be a vital task, in order to validate the software at 

every stage of development process. Devising an ongoing vendor–customer 

interaction throughout the development process as a method for knowledge 

integration can help surface requirements that are not captured at the outset of the 

development process.  

 

Figure 2.3: Knowledge integration in a software development project.   
Source: (Tiwana 2004) 

 

2.4. Significance of Business Domain Knowledge for IT 

Professionals 

 

Apart from the process automation and other features provided by the software 

systems, certain other qualities like business agility, innovation and value added 

features (Bhor 2007) are too expected by the customers. To achieve the above 

qualities a deep knowledge of business such as unit operations and core processes 

is extremely useful. Also if the channel of communication between business and IT 

becomes narrow and restricted, it will result in delays in getting new products and 

services to the hands of customers, facing difficulties to make changes to existing 

products and services to maintain their business competitive edge. Companies 

should therefore pay attention on building IT professionals with core business 
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process knowledge and improving communication channel to provide the 

necessary business knowledge for IT professionals, to make them confident to 

deliver the solutions in terms of innovation, agility and value. In the absence of 

domain knowledge, there had been many instances where managers in the 

customer‟s end struggled to communicate with consultants in IT vendor party, who 

did not have an understanding of their domain. Therefore, business domain 

knowledge plays a key role to (Ohri 2007) break communication barriers between 

two parties, to understand the business need and goals of the system to be 

developed, to understand their requirements from customer‟s viewpoint and to 

study impact on your system in the overall scenario even at the instances when 

customer does not explicitly state everything. Among the factors that influence 

(Leidner 2003) alignment of business objectives with IT objectives of information 

systems, „shared domain knowledge‟ between IT and business executives factor is 

the only strongly influenced attribute which contributes towards the long term 

alignment.  

In current Sri Lankan context, requirements specifications and design documents 

have become main references or the guide to develop test scenarios and test cases. 

Sometimes the reference materials may not be available in the early stages of the 

project life cycle. Despite the availability of Requirements, test engineers will write 

thousands of test cases, which sometimes may not address the real business 

scenarios due to the lack of the understanding of the domain and nature of the 

product (Kankanamge 2008). Missing business scenarios will create an adverse 

situation in the phase of User Acceptance Testing.  

Agile development process methods were originally initiated to create business 

value of vendor organizations in terms of profitability by improving 

communication between stakeholders and reducing unnecessary waste. However, 

current agile methods seem incomplete because they only focus on the 

development and project management of individual software systems. Therefore, 

Matts and Pols believe (Matts and Pols 2003) that a new role called „Business 

Coach‟ should be introduced who focuses on business value by removing the 

barriers to success of the project that are not addressed by the developer or project 

manager (Figure 2.4). To name few responsibilities are training the developers in 

the business domain and placing the problem within the business context, building 
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relationships between the business and development team and establishing 

effective communication , mentoring the business in how to work with a 

development team, etc. 

 

Figure 2.4: Role of Business Coach in Agile Environment 

Source: (Matts and Pols 2003) 

 

2.5. Impact of Business Domain Knowledge on Software Quality 

and Software Development Performance 

 

A large-scale empirical research has been carried out with a field study in 232 

software development projects in 232 software development organizations in India, 

Ireland and Russia. This study had statistically proved the higher integration of 

business application domain knowledge with technical knowledge during the 

software development process increases software development effectiveness, 

reduces defect density throughout the development life cycle, lowers customer 

warranty defects, and increases software development efficiency (Tiwana 2004). 

Further in his conclusion he emphasizes even the customer had a clear idea of 

project‟s goals and objectives to communicate those to vendor; it is very unlikely 

to furnish those customer‟s actual needs by the software, unless those are not 

integrated during development process.  
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Krishnan‟s (1998) empirical research findings revealed that the “software teams 

with higher number of years of experience in the specific application domain 

exhibit significantly lower number of field defects (Defects reported by the 

customer) in their products”. This study was to evaluate of software team factors in 

determining costs and quality in packaged software projects (also known as 

Products). The software team factors are Language Experience, Domain 

Experience and Personal Capability of Team. In the same study it was revealed that 

the language experience of the team has no effect on the number of field defects 

reported. Another finding, which is worth to note, was, despite the efforts made on 

process improvement and management on quality, such as applying CMMI, TQM 

in various phases of packaged software product‟s development life cycle, the 

software industry continues to show evidence of the inability to develop quality 

software products that are responsive to customer needs, on time and within 

budget. 

 

2.5.1.  Case of Word Perfect  

 

During his tenure in a software development company on natural language and 

machine translation systems, Allen (1995) witnessed many projects got cancelled 

completely upon their customer rejection. This waste of enormous development 

effort was due a failure, as the program managers and company leaders failed to 

recognize and address the customer‟s true needs. Although it paved a way for an 

improvement by learning from their old mistakes, they did not figure out the 

fundamental ignorance relating to the user‟s work practices and how it affected the 

project success negatively. Instead, they have put their all efforts to making 

corrections of individual bug reports and complaints. 

 

Once again, Allen faced the same dilemma at Word Perfect Corporation where he 

worked for as a product design strategist, several years ago. He recognized the 

“lack of direct contact with the customer” and “need for a software requirements 

definition process grounded in the real work of real customers using real 

machines”. Based on his past experience he saw the urgency of a change in work 

habits and attitudes. However implementing such a change will be daunting, if the 
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organization perceives to be successful in the business, dominating the market for 

its products. Nevertheless, with all his skills of personal motivation, he could 

influence for a change at Word Perfect to avoid repeating the same miserable 

ending. 

 

2.5.2. Improve Software Project Performance through Organizational 

Learning 

 

In spite of the recognized importance of building up personnel skills of 

Information Systems (IS) staff in terms of Technical and Business knowledge over 

the years, finding empirical investigations that had established a significant 

positive relationship between IS personnel skills and project performance 

measured by attainment of goals and budgets, was turned out to be unsuccessful 

for James Jiang and team (Jiang, et al 2007). The only option they left with was a 

study conducted by analysing perceptions of Chief Information Officers (CIO) on 

IS personnel skills and the success of information systems. Surprisingly it too 

turned out to be a failure, which did not show any relationship. James Jiang and 

team suspected an existence of another intervening variable, which should have 

been in place to model it accurately. 

During their observation they identified that implementation of information system 

development project would offer an opportunity for organizational technology 

learning. It enables acquiring new skills and knowledge by the IS personnel from 

the application domain and technical domains. Based on their justifications they 

took organizational technology learning as a mediator in order to examine the 

relationship between IS staff development domain knowledge and system 

development skills and project performance. The results revealed, lack of IS 

personnel system development skills and knowledge in the application domain has 

a direct negative impact on project performance. Organizational technology 

learning has a significant positive impact on final project performance, which in 

turn positively mediates the negative effect made by low IS skill levels. The results 

encouraged practitioners to focus on many aspects to overcome risks associated 

with knowledge deficiencies. 
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 Knowledge and skills of individuals must be brought up in application 

domain and technical domains. 

 Implementation can best happen when the organization encourages the 

learning and with the presence of organizational policies and practices. 

 A source of knowledge must be present as a prerequisite in order to 

acquire more knowledge and must be present in the individuals in order for 

the organization to acquire and utilize the knowledge as applied 

knowledge. 

 Training is an effective tool in the preparation of employees. 

 

2.6. Knowledge Delivery Models in Software Development 

Outsourcing 

 

As far as offshore outsourcing of software development is concerned, the stage of 

knowledge transfer from outsourcer to outsourced party appears to be the key 

distinct process, as only work is transferred not people. Different knowledge 

delivery models are available but they differ in their approach to knowledge 

transfer both initially and during the engagement (Jayatissa 2006). The delivery 

models are classified and discussed in Table 2.1. 
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Table 2.1: Knowledge Delivery Model in Software Development Outsourcing Categorized by Location 

Model Location Method of Transfer Type of Project Advantages Disadvantages 

Offshore 

Only 

Offshore 1. Key in-house resources travel offshore 

to train the offshore team during the 

transition.  

 

2.After the transition period several in-

house resources stay offshore to work as 

mentors and business advisors 

Self-contained 

Well-specified 

Low wages of 

offshore staff 

Travel expenses 

incurred for in-house 

member 

Mainly 

Offshore 

On site 

and 

Offshore 

1. All development takes place offshore 

 

2. A small team of developers and a 

project manager is deployed on-site to 

interact with the client, do relationship 

management, and facilitate 

communication with the offshore team. 

Long-term  

 

High-budget projects 

 

1.Achive cost 

benefits 

 

2. Interaction 

with in-house 

resources. 

Outsourcer has little 

control over the 

project 

 

On site 

only 
1
 

On site 1. All offshore resources are located on-

site.  

 

2.The project manager may be either from 

the vendor or client 

Short-term projects with 

requirement of technical 

expertise 

 

 

Outsourcer has 

full control of the 

resources 

 

No cost benefits 

 

Mix 

mode 

 Close collaboration between offshore and 

on-site resources. 

 

Complex Projects when 

requirements are varying 

during the project 

 Most expensive 

model  

   1
 Use of this model is declining within the IT domain( Thondavadi & Albert 2004 cited in Jayatissa 2006)
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Any offshore solution provider must take up any suitable model, which fits the 

project and its mission and objectives. However, the selected model should have a 

high degree of interaction between the development team and end-users. As coding 

is inherently a complex task, absence of that distant knowledge will make it a more 

complex task (Dickerson 2004). 

 

According to Jayatissa‟s (2006) fieldwork findings, all four delivery models are 

used in practice, while showing a trade-off between different requirements, 

benefits, and issues (Table 2.2). The main distinctions are: 

 

Table 2.2: Cost-benefits of Delivery Models 

 Offshore only Mainly offshore On-site only Mixed-mode 

Reduced costs High Medium- High Low- None Medium 

Reduced 

control 

High High Low Medium 

Exposure to 

communication 

issues 

Medium High Low Medium- Low 

Demand for 

specific, clear 

and stable 

requirements 

High High Low Medium- Low 

Demand for 

highly skilled 

independent 

resources 

Low Low  High Onsite – High 

Offshore-

Medium - Low 

Support for 

collaboration 

Low Low  High High-Medium 

Source: Jayatissa (2006) 
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2.7. Challenges Faced by Vendor during Knowledge Transferring 

in Offshore Outsourcing Model 

 

With the emergence of the concept of offshore outsourcing “a buy strategy with a 

vendor located in a country different from that of the client” (Dibbern, et al 2008), 

organizations in developed countries follow the trend of outsourcing their software 

development and maintenance to reap benefits such as significant profit margins 

derived from low labour charges and the use of shared IT utility infrastructure of 

vendor (Beck 2002). Lower wage scale is the primary factor considered for cost 

savings. Despite the economic benefits, outsourcing model has got some distinct 

embedded challenges to be overcome for a successful implementation. Knowledge 

transfer appeared to be a key challenge in a distributed environment with 

contentions to manage the knowledge of distributed parties (Nicholson and Sahay 

2004). Knowledge transfer in offshore outsourcing is defined as "the 

communication of knowledge from the client to vendor so that it is learned and 

applied by the offshore vendor" (Ko, et al 2005).  

 

As collectively taken, previous literature in software offshore outsourcing has 

emphasized the fact that business domain knowledge has proven to be a crucial 

element for outsourced project success (Gregory, et al 2009). Even if client or 

vendor will have to invest on the activities, which bring that knowledge in to vendor 

organization, it will pay off with many benefits gained at the end of project, as it lets 

everyone in the offshore team to be in one direction towards the customer focus. 

More complex the application, more sophisticated will be the users. That is, it raises 

a requirement to give the vendor team a significant training on the business domain 

(Hackett n.d) and users. 

 

Failing to recognize the importance of business domain understanding of the vendor 

team and consequently neglecting the need of transferring this knowledge to 

offshore team, will lead to inability of producing good quality software fulfilling the 

client‟s expectations. As onsite vendor team members have the privilege of 

interacting with business users, it is the onsite responsibility to transfer domain 
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understanding to offshore team members, so that the entire team is in the same 

direction.  

 

With the revealed results of a recent survey (Aelera Report 2004), this fact is further 

confirmed how such negligence has negatively affected the US based companies‟ 

offshore outsourcing activities, raising many problems between client and vendors.  

 

 

Figure 2.5: Offshore Outsourcing Problems & Severity in US based Companies 

Source : (Aelera Report 2004) 

 

Knowledge Transfer, Cultural Problem and Loss of Business Knowledge are seen to 

be the major problems by US clients, with the highest severity level accounted for 

more than 60 percent. US companies outsourced their IT operations to offshore with 

an intention to get a cost saving around 30 percent-40 percent. In failing to gain a 

remarkable cost saving as expected, due to the problems highlighted in Figure 2.5, 

the survey summarizes with a statement predicting that “9 out of 10 companies that 
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currently send IT projects offshore indicated that they would be somewhat likely or 

very likely to bring projects back home in the face of mounting problems” and look 

for an immediate alternative solution rather than outsourcing offshore.  

 

2.7.1. Cost of Knowledge Transfer  

 

A study was carried out recently to find out how different types of offshore-specific 

extra costs that cause a reduction of cost saving expected by the client from offshore 

outsourcing. Extra cost was identified as the hidden expenses borne by client that go 

beyond the upfront contract-based payments to the vendor. One useful finding of 

that study was, the higher the level of required client-specific knowledge by vendor, 

the higher will be the cost of knowledge transferring and coordination cost 

(Dibbern, et al 2008). Although the above study investigated from a client 

standpoint, the current study attempts to find out factors perceived to be 

challengeable for the vendor. Despite the specific situation discussed in the previous 

study, where the client bears the cost of knowledge transferring activity, in the local 

context most vendors either contribute to some extent or totally bear the cost of 

knowledge transferring activities. It has also found that software development task 

will be successful by implementing an effective knowledge transfer, which can best 

happen, when the vendor makes the first move in searching for client-specific 

domain knowledge. In this approach (Sun & Ajila 2004), which is known as „pull‟ 

approach, vendors are expected to search for knowledge themselves. It is more 

suitable to be used in software development, as that knowledge transferring does not 

separate the work from learning. In addition, IT professionals already know what 

they will need and accordingly they will seek for the relevant knowledge at the time 

they need it. 

Some studies highlight the importance of vendor capabilities such as absorptive 

capacity, which refers to the set of prior knowledge or the ability to absorb and 

acquire the relevant business knowledge (Gregory, et al 2009). If Absorptive 

capacity of a vendor is low, his knowledge transfer costs will likely to be increased. 
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2.7.2.  Project Constraints  

 

A project is (Karlsen and Gottschalk 2004) “a one-shot, time-limited, goal-directed, 

major undertaking, requiring the commitment of varied skills and resources”. This 

definition reflects the fact that the time is highly regarded as a constraint for a 

project-oriented mission. In typical IT projects, effect of this constraint will get 

amplified with urgent problems which need special attention and pressing deadlines. 

In such environment, people do not have the time to commit themselves to an 

explicit knowledge management undertaking. Therefore, project-based companies 

must find ways of acquiring and utilizing knowledge within the established 

practices of everyday teamwork. 

2.7.3. Client –Vendor Relationship  

 

There is a tendency in any offshore software development project to continue for a 

considerable amount of period where it raises a requirement to maintain an ongoing 

and cooperative relationship between client and vendor. Empirical studies in the 

context of Information System projects, stress the importance of cooperative 

relationships among stakeholders, as such relationships facilitate the flow and 

improve the interpretation of knowledge, ultimately contributing to project success. 

Therefore, if there is an arduous relationship, between a source and a recipient, it is 

likely to affect adversely the process of knowledge transfer (Ko, et al 2005). 

Negative attitudes shown by client to involve in knowledge sharing activities have 

obstructed the development of domain knowledge of vendor (Gregory, et al 2009) 

 

2.7.4. Credibility of Source of Knowledge  

 

Source credibility is “the extent to which a recipient perceives a source to be 

trustworthy and an expert” (Dholakia and Sternthal 1977 cited in Ko, et al 2005). 

When source credibility is high, the knowledge presented by the source is perceived 

to be useful by the receiver, which enables an effective knowledge transfer. When 

source credibility is low, a recipient will perceive a source‟s knowledge to be less 
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persuasive. Therefore receiver will be less interested to access the source with the 

intention of getting that knowledge.  

 

2.7.5. Availability of Source of Knowledge  

 

Offshore model limits the accessibility to the source of knowledge or to the client, 

as client and vendor are located at a distance in two different geographical locations, 

perhaps in two different countries. Despite the fact that the emergent technologies 

of communication can bring those parties much closer, which make it no longer a 

distant, there are some barriers (Ekadharmawan 2008) which make it difficult to 

access the source of knowledge, most importantly at the time vendor needs it. This 

is essential because software development effectiveness is higher if the time to 

deliver knowledge is closer to the time. When such knowledge will be applied by 

the IT professional, the communication and knowledge sharing will become more 

expensive as distance increases, that they rarely establish a communication channel 

with foreign clients. It does not make the same friendly contact which would create 

from a physical appearance.  Busy schedules of client or client being indifferent to 

vendor‟s request are few of such difficulties to overcome.  

 

Complexity of the domain knowledge creates an obstacle in accessing key source of 

knowledge, as it raises a need of a higher level of expertise. Sometimes, certain 

requirements could reach the level of specialist, thus creating difficulties for the 

vendor to find someone with adequate expertise to support with the interpretation. 

 

Existence of multiple layers in between the client and the vendor can affect the 

knowledge transferring ineffective to a greater extent, as the interpretation received 

by vendor will be deviated greatly from the true meaning of the original message. 

Some organizational policies do not allow vendor to have a direct access to the 

client. As a result it prevents vendor from clarifying their understanding of the 

problem. For them, the only chance to get feedback from the client is after the 

product is launched to the users. 


