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Abstract 

The purpose of this document is to serve as a research proposal, which recommends a study to examine 

the effects of using agile methods on software project performance in dynamic and uncertain market 

conditions. Agile methods are an approach to software engineering, which are characterized by early 

customer involvement, flexible development processes, and iterative product releases. This proposal 

describes the research problem, research theory, literature review, and research methodology for 

studying the effects of using agile methods. A survey of 25 software projects from 15 Internet firms is 

suggested to test the hypotheses that better software project performance (e.g., fewer resources, faster 

time-to-market, and higher customer satisfaction) may be linked to the use of agile methods. The 

results of this study may help executives and managers better understand the effects of using agile 

methods by Internet firms on software project performance. 

 

Keywords. Agile methods, early customer involvement, flexible development processes, iterative 

product releases. 
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Introduction 

The purpose of this document is to serve as a research proposal, which recommends a study to 

examine the effects of using agile methods on software project performance in dynamic and uncertain 

market conditions. Agile methods are approaches to software engineering, which are characterized by 

early customer involvement, flexible development processes, and iterative product releases (Beck, 

1999a; Highsmith, 2002; MacCormack, Verganti, & Iansiti, 2001). Traditional approaches to software 

engineering often include formal software project management, requirements analysis, architecture, 

design, computer programming, and testing (Beck). Traditional approaches may be linked to 

unsatisfied customers as a result of rigid, long, and sequential processes that are unresponsive to 

changing product requirements and market conditions (Beck). This proposal recommends a study to 

examine the effects of using agile methods by Internet firms in order to help executives and managers 

better understand the relationship of using agile methods to software project performance. 

The scope of this study will be limited to the analysis of early customer involvement, flexible 

development processes, and iterative product releases, because these characteristics of agile methods 

may have an impact on software project performance (Beck, 1999a; MacCormack, Verganti, & Iansiti, 

2001). There are other tenets of agile methods such as pair programming (Erdogmus & Williams, 

2003), which are beyond the scope of this study due to time and resource constraints. This study will 

also be limited to organizations that make Internet products and services, such as intranets, extranets, 

web portals, and e-commerce systems because of the pervasive use of these solutions by information 

technology producers (Highsmith, 2002, p. 12-15; Torkzadeh & Dhillon, 2002) and the suitability of 

agile methods for these purposes (Highsmith, p. 34-36; MacCormack, 2001). 

The relevance, significance, and importance of understanding the relationships between the use 

of agile methods and software project performance are quite high. The top 500 U.S. firms spend $140 

billion per year on information technology (“Masters of Technology,” 2004) and much of the $400 

billion U.S. defense budget is devoted to information technology as well (Fulghum & Wall, 2004). 

Furthermore, there are more than 250,000 software projects in the U.S. of which more than 72% have 
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failed or are failing (Standish Group, 2000). And, executives and managers of Fortune 1,000 firms 

representing more than 16 major industries may benefit from the knowledge that agile methods may be 

linked to better software project performance (Liu, Arnett, & Litecky, 2000). 

The key terms and definitions include agile methods, early customer involvement, flexible 

development processes, and iterative product releases. Agile methods are defined as software 

development ecosystems or methodologies that describe a holistic environment, which is 

simultaneously chaotic and orderly, fosters collaborative values and principles, and consists of 

informal software development processes (Highsmith, 2002, p. xxiii). Early customer involvement is 

defined as the release of early prototypes and beta versions to customers for evaluation (MacCormack, 

Verganti, & Iansiti, 2001) or a customer who is a part of the project team (Beck, 1999a). Flexible 

development processes are defined as the ability to respond to changes in order to be profitable in 

highly dynamic and uncertain market conditions (Highsmith, p. xxiii) and the use of informal customer 

requirements, project plans, and computer programming practices (Beck). And, iterative product 

releases are defined as making “software development economically valuable by spending our money 

more slowly, earning revenue more quickly, and increasing the probable productive lifespan of our 

project” (Beck, 1999b, p. 11) or the use of frequent product release cycles (Beck, 1999a). 

This proposal is organized into eight sections: an introduction, research problem, research 

theory, literature review, research methodology, project plan, conclusion, and references. The 

introduction defines the purpose, scope, relevance, key terms, and organization of the proposal. The 

research problem identifies the problem statement, background, research questions, goals, and 

assumptions. The research theory identifies the research hypotheses, variables, model, and approach. 

The literature review identifies concepts in software project performance (e.g., resources, time-to-

market, and customer satisfaction) and agile methods (e.g., early customer involvement, flexible 

development processes, and iterative product releases). The research methodology outlines the 

proposed research method, sample size, measurement instrument, data collection procedures, and data 

analysis procedures. The project plan describes the timeline for the proposed study, the conclusion 

summarizes this document, and references contain the bibliographic information used in this proposal. 
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Research Problem 

The research problem is simply to investigate possible connections between the use of software 

methods and some measure of better software project performance. The literature survey contains an 

in-depth review of key concepts in software project performance (e.g., resources, time-to-market, and 

customer satisfaction) and agile methods (e.g., early customer involvement, flexible development 

processes, and iterative product releases). However, few studies empirically link the use of any 

software method to better software project performance (MacCormack, Verganti, & Iansiti, 2001). 

Therefore, the general research problem is to verify that a link may exist between the use of agile 

methods by Internet firms and better software project performance. 

The research problem is to collect empirical evidence that might establish a link between the 

use of agile methods by Internet firms and some measure of better software project performance. 

Examples of Internet firms are Microsoft, Yahoo, Google, America Online, Amazon, E-Bay, or any 

number of other lesser known firms. The firms do not have to be major names such as these and do not 

even have to be commercial Internet service providers, but could certainly be U.S. government 

agencies and contractors that build Internet products and services. Examples of agile methods are the 

use of early customer involvement, flexible development processes, and iterative product releases 

(Beck, 1999a; MacCormack, Verganti, & Iansiti, 2001). Examples or measures of better software 

project performance are increased revenues, profits, market share, productivity, quality, reliability, 

customer satisfaction, and time-to-market reductions (Diaz & Sligo, 1997; King & Diaz, 2002). 

The research background for this subject area is characterized by numerous attempts to 

improve software project performance with software methods. Computer programmers, computer 

scientists, software engineers, and management scientists specializing in technology have been trying 

to solve computer programming problems such as productivity, quality, reliability, customer 

satisfaction, cost effectiveness, and time-to-market for more than five decades (Cusumano, 1991; 

Dijkstra, 1968; Fagan, 1976; Jones, 1985; Kan, Dull, Amundson, Lindner, & Hedger, 1994; Knuth, 

1963; MacCormack, Verganti, & Iansiti, 2001; Mays, Jones, Holloway, & Studinski, 1990; Pine, 1989; 
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Sulack, Lindner, & Dietz, 1989). Fagan introduced software inspections to increase quality and 

productivity by an order of magnitude in 1976, Jones introduced defect prevention to increase quality 

by another order of magnitude in 1985, and Sulack, Lindner, and Dietz used early customer 

involvement and iterative product releases to produce a seven million line of code computer operating 

system with 30 billion lines of application code in record time (Pine). Hewlett Packard saved $350 

million using Fagan’s software inspections over a 10 year period (Grady, 1997, p. 252-253), Motorola 

successfully produced an error free paging system at 25 times the normal productivity levels 

(Ferguson, Humphrey, Khajenoori, Macke, & Matvya, 1997), and Electronic Brokering Services 

designed a 65,000 line of code Java system using team processes that conducted $1 billion worth of 

online trades per day without error in record time (Goth, 2000). Motorola and General Dynamics have 

even noted order of magnitude improvements in productivity, quality, cycle time, and cost reductions 

(Diaz & Sligo, 1997; King & Diaz, 2002). Yet, all of these isolated breakthroughs linking software 

methods to better software project performance have left executives, managers, computer 

programmers, and management scientists demanding more empirical evidence (Sassenburg, 2002). 

This is the background, which establishes the context for seeking empirical evidence that may link the 

use of agile methods by Internet firms to better software project performance. 

The research questions relate to the fundamental issue of whether agile methods may be linked 

to better software project performance. The 1990s and the new millennium have introduced an 

onslaught of Internet technologies that have transformed industries, the world economy, and computer 

programming, resulting in highly dynamic and uncertain market conditions (Cao & Gruca, 2003; 

Carey, 1998; Christensen, Schmidt, & Larsen, 2003; Gandal, 2001; Kauffman & Wang, 2001). 

Therefore, the basic research question is whether the use of agile methods is linked to better software 

project performance (e.g., fewer resources, faster time-to-market, and higher customer satisfaction). 

Agile methods are characterized by three fundamental features: early customer involvement, flexible 

development processes, and iterative product releases (Beck, 1999a). Therefore, three research 

questions have been posed as shown in Table 1. 
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Table 1 

Research Questions for Examining Link between Agile Methods and Software Project Performance 

Dependent Variables Research Questions 

Early customer 

involvement 

Q1: In dynamic and uncertain market conditions, is early customer 

involvement linked to better software project performance? 

Flexible development 

processes 

Q2: In dynamic and uncertain market conditions, are flexible development 

processes linked to better software project performance? 

Iterative product releases Q3: In dynamic and uncertain market conditions, are iterative product 

releases linked to better software project performance? 

 

The research goals and objectives are to objectively gather information that might determine if 

a link exists between early customer involvement, flexible development processes, iterative product 

releases, and software projects that consume fewer resources, exhibit faster time-to-market, and result 

in higher customer satisfaction. The goals of this study include analyzing the software project 

performance and software methods of organizations that produce Internet products and services. Then, 

the goals of this study include performing an investigation of whether there may be a correlation 

between the use of agile methods and better software project performance among them. 

The assumptions and constraints of this research proposal include accepting the hypotheses that 

the current market conditions are dynamic and uncertain (Cao & Gruca, 2003; Carey, 1998; 

Christensen, Schmidt, & Larsen, 2003; Gandal, 2001; Kauffman & Wang, 2001). Further assumptions 

and constraints include accepting the hypotheses that fewer resources (McGibbon, 1996), faster time-

to-market (Reifer, 2000, 2002), and higher customer satisfaction (Kan, 1995, p. 273-293; Kan, Dull, 

Amundson, Lindner, & Hedger, 1994; Mackey, 2000) are the principal characteristics of better 

software project performance. This research is also limited to the study of agile methods, which may 

be characterized by the use of fewer resources, faster time-to-market, and higher customer satisfaction 

(Beck, 1999a; Highsmith, 2002, p. 29-34; MacCormack, Verganti, & Iansiti, 2001). Software methods 

characterized by inflexible project management and development processes will not be analyzed 

(Humphrey, 1989, 1996, 2000), since they may be incongruent with agile methods (Highsmith, p. xv). 
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Research Theory 

The research theory consists of a proposed design for research hypotheses, variables, a model, 

and an approach to examine the relationship of using agile methods by Internet firms to software 

project performance. The proposed research theory is designed to test the relationships between early 

customer involvement, flexible development processes, iterative product releases, and the 

characteristics of software projects (e.g., resources, time-to-market, and customer satisfaction). The 

proposed research theory has been adapted from an empirical study of agile methods (MacCormack, 

Verganti, & Iansiti, 2001) and other empirical studies of Internet software project performance, which 

have exhibited some level of historical reliability and validity (Kwon, Kim, & Lee, 2002; Liu, Arnett, 

& Litecky, 2000; McKinney, Yoon, & Zahedi, 2002; Torkzadeh & Dhillon, 2002). 

The research hypotheses are derived from the research questions in Table 1 and are designed to 

test the research model that the use of agile methods by Internet firms may be linked to better software 

project performance as shown in Table 2. The first hypothesis tests to see if Internet firms with better 

software project performance use early customer involvement (e.g., whether customers are present, 

form informal requirements, and provide early feedback on releases). The second hypothesis tests to 

see if Internet firms with better software project performance use flexible development processes (e.g., 

informal planning, flexible scheduling, and non-rigid processes). The third hypothesis tests to see if 

Internet firms with better software project performance use iterative product releases (e.g., continuous 

testing, weekly iterations, and monthly releases). Numerous mixed responses to these tests will no 

doubt result, such as a mix of software project performance and use of agile methods by Internet firms. 

These results may be a significant finding in order to help executives and managers understand how 

the use of agile methods by Internet firms may affect software project performance. For instance, the 

proposed study may reveal that better software project performance is not linked to all three 

characteristics of agile methods, or vice versa, use of agile methods is not linked to all three 

characteristics of software project performance. Again, these findings may be significant to executives 

and managers, so that they may understand the performance implications of using agile methods. 
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Table 2 

Research Hypotheses for Examining Link between Agile Methods and Software Project Performance 

Dependent Variables Research Hypotheses 

Early customer 

involvement 

H1: In dynamic and uncertain market conditions, early customer 

involvement is linked to better software project performance. 

Flexible development 

processes 

H2: In dynamic and uncertain market conditions, flexible development 

processes are linked to better software project performance. 

Iterative product 

releases 

H3: In dynamic and uncertain market conditions, iterative product releases 

are linked to better software project performance. 

 

There are two major classes of research variables, namely software project performance and the 

principal characteristics of agile methods (see Table 3). The first major class (e.g., software project 

performance) refers to the resource levels, time-to-market, and customer satisfaction achieved by 

Internet firms. The characteristics (e.g., independent variables) of resources are development effort, 

testing effort, and maintenance effort. (Effort is a measure of the staff hours consumed by a software 

activity.) The characteristics of time-to-market are development schedule, testing schedule, and 

maintenance schedule. The characteristics of customer satisfaction are software quality, software 

reliability, and software performance. The second major class (e.g., agile methods) refers to the early 

customer involvement, flexible development processes, and iterative product releases used by Internet 

firms. The characteristics (e.g., independent variables) of early customer involvement are customer 

presence, informal requirements, and customer feedback. The characteristics of flexible development 

processes are informal planning, flexible scheduling, and non-rigid processes. The characteristics of 

iterative product releases are continuous testing, weekly iterations, and monthly releases. The major 

classes of research variables and the independent variables were derived from literature describing the 

requirements for software methods in general (Kan, 1991, 1995; Kan, Dull, Amundson, Lindner, & 

Hedger, 1994) and agile methods (Beck, 1999a; Beck 1999b; Highsmith, 2002; MacCormack, 

Verganti, & Iansiti, 2001). 
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Table 3 

Research Variables for Examining Link between Agile Methods and Software Project Performance 

Dependent Variables Intervening Variables Independent Variables 

Development effort 

Testing effort 

Resources 

Maintenance effort 

Development schedule 

Testing schedule 

Time-to-market 

Maintenance schedule 

Software quality 

Software reliability 

Software project performance 

Customer satisfaction 

Software performance 

Customer presence 

Informal requirements 

Early customer involvement 

Customer feedback 

Informal planning 

Flexible scheduling 

Flexible development processes 

Non-rigid processes 

Continuous testing 

Weekly iterations 

Agile methods 

Iterative product releases 

Monthly releases 
 

Effort refers to the number of staff hours required to perform development, testing, and 

maintenance. Schedule refers to the length of time required to perform development, testing, and 

maintenance. Software quality refers to defect density (e.g., number of defects), software reliability 

refers to mean time between failures (e.g., number of software crashes), and software performance 

refers to system response times. Alternative models of customer satisfaction may be adapted to 

accurately measure customer experiences (Kan, 1995, p. 273-293; Kwon, Kim, & Lee, 2002; Liu, 

Arnett, & Litecky, 2000; McKinney, Yoon, & Zahedi, 2002; Torkzadeh & Dhillon, 2002). 
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The research model exhibited in Figure 1 shows the possible links between market conditions, 

software project performance, and the use of agile methods by Internet firms. The research model was 

principally adapted from an empirical study of the use of agile methods by Internet firms 

(MacCormack, Verganti, & Iansiti, 2001). However, the actual selection of the dependent variables 

(e.g., software project performance and agile methods) came from other sources. The selection of the 

intervening variables for software project performance was heavily influenced by in-depth studies of 

software process and quality improvement (e.g., Kan, 1991, 1995; Kan, Dull, Amundson, Lindner, & 

Hedger, 1994; McGibbon, 1996). The selection of the intervening variables for agile methods was 

principally derived from seminal works describing the characteristics of agile methods (e.g., Beck 

1999a, 1999b; Highsmith, 2002). Beck (1999a) principally recommended customer presence, while 

MacCormack, Verganti, and Iansiti recommended early market feedback via prototypes and beta 

releases. Beck recommended flexible development processes, while MacCormack, Verganti, and 

Iansiti recommended flexible Internet product architectures. Beck recommended iterative product 

releases, while MacCormack, Verganti, and Iansiti recommended overlapping releases. 
 

Dynamic and Uncertain
Environments
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Figure 1. Research Model for Examining Link between Agile Methods and Software Project 

Performance 
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The research approach for the proposed study to examine the effects of using agile methods by 

Internet firms on software project performance is a survey. A survey of 25 projects from 15 Internet 

firms is suggested in order to test the hypotheses that the use of agile methods may be linked to better 

software project performance. Questionnaires will be designed based on the constructs depicted in the 

research model, namely software project performance and agile methods (see Figure 1). The 

questionnaires will also have categories of questions based on the intervening variables of resources, 

time-to-market, customer satisfaction, early customer involvement, flexible development processes, 

and iterative product releases. Individual questions will be based on closed-ended responses to measure 

the magnitude of development, testing, and maintenance effort and schedules, as well as software 

quality, reliability, and performance. Questions with closed-ended responses will also be designed to 

measure customer presence, the use of informal requirements, and the degree of customer feedback; 

the use of informal planning, flexible scheduling, and non-rigid processes; and the use of continuous 

testing, weekly iterations, and monthly releases. The purpose of the proposed survey is to collect data 

from Internet firms and first measure the level of software project performance. Then, the use of early 

customer involvement, flexible development processes, and iterative product releases will be measured 

from these same Internet firms. Finally, simple linear regression will be performed to test for a possible 

correlation between better software project performance and the use of agile methods by these Internet 

firms. If the proposed study discovers a high incidence rate of significant correlation between better 

software project performance and the use of agile methods, this may be a significant finding. The 

ultimate goal and objective of the proposed study is to examine the possible link between better 

software project performance and agile methods. There are only a few empirical studies that examine 

the possible links between agile methods and software project performance (Erdogmus & Williams, 

2003; MacCormack, Verganti, & Iansiti, 2001). By some estimates, two-thirds of all software projects 

are now using agile methods, which amount to nearly 165,000 software projects (Sliwa, 2002; Standish 

Group, 2000). More empirical research may be needed on the potential links between software project 

performance and the use of agile methods by Internet firms to justify the current adoption rate. 
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Literature Review 

The literature review contains a synopsis of seminal, empirical, and scholarly works, which are 

related to software project performance and central to the concepts underlying the use of agile methods 

by Internet firms. This study proposes to examine the effects of using agile methods on software 

project performance. The constructs associated with software project performance in the research 

model shown in Figure 1 are resources (e.g., costs), time-to-market, and customer satisfaction. The 

constructs associated with agile methods in the research model shown in Figure 1 are early customer 

involvement, flexible development processes, and iterative product releases. Therefore, the literature 

review examines the history of key management concepts underlying software project performance 

and the use of agile methods by Internet firms as shown in Figure 2. 
 

Cost Reduction

1950s 1960s 1970s 1980s 1990s 2000s

Payne (1953)
Scherer (1964)

Radner (1975)

Time-to-Market

Hill & Thickett (1966)
Raouf & Manney (1978)

Cherrington & Towill (1980)

Customer Satisfaction

Pickle & Rungeling (1973)
Churchill & Surprenant (1982)

Rust & Zaborik (1993)

Early Customer Involvement

Royce (1970)
Kling (1977)

Von Hippel (1978)

Flexible Development Processes

Ahituv & Neumann (1984)
Athey & Schmutzler (1995)

King & Sivaloganathan (1998)

Iterative Product Releases

Basili & Turner (1975)
Madden & Rone (1984)

Sulack, Lindner, & Dietz (1989)

Internet Product Quality

Koivumaki (2001)
Liu, Arnett, & Litecky (2000)

Torkzadeh & Dillon (2001)

2010s

 

Figure 2. Literature for Examining Link between Agile Methods and Software Project Performance 
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Cost Reduction 

Cost reduction has been a major goal and objective of using software methods (Hager, 1989). 

Software maintenance had been reported to account for as much as 60% of the total life cycle cost of 

producing software products and services (Hager). That is, if a software product or service costs 

$100,000 to design and develop, the same software system required an additional $200,000 to maintain 

over its entire life cycle (Hager). For years, a major goal of the design of software methods had been to 

reduce software maintenance expenses, also known as total life cycle costs (Hager). Some recent 

comparative studies have shown that not all software methods are created equal, and some reduced 

total life cycle costs by as much as 30 times over their nearest competitors (McGibbon, 1996). Cost 

reduction had been a major concern of U.S. corporations for decades and some studies showed that 

costs could be reduced by as much as 15%, 25%, or even 40% (Payne, 1953). Early approaches to cost 

reduction involved setting up industrial engineering teams, measuring all work activities, analyzing 

methods to reduce operating expenses, and training employees in the use of these new cost saving 

techniques (Payne). One early empirical study showed that the U.S. government could reduce costs by 

as much as 50% by competitively bidding out defense work instead of relying on sole source contracts 

(Scherer, 1964). Another management scientist designed mathematical models of satisficing for 

Simon’s theory of Bounded Rationality in order to show executives that significant cost reductions 

could be achieved through the application of sound decision-making processes (Radner, 1975). An 

early empirical study of product quality, prices, market position, costs, and return on investment of 

1,200 firms revealed that higher quality products and services were less expensive to produce, which 

ran contrary to conventional wisdom during that time period (Phillips, Chang, & Buzzell, 1983). A 

more recent case study of overlapped product development, which is very similar to the characteristics 

of agile methods (Beck, 1999a), showed that the use of iterative development releases could increase 

costs rather than decrease them (Roemer, Ahmadi, & Wang, 2000). These findings were consistent 

with a survey of Internet firms showing that some aspects of agile methods were more expensive to use 

than traditional methods (MacCormack, Verganti, & Iansiti, 2001). 
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Time-to-Market 

Time-to-market, also known as cycle time, has been a major goal and objective of using 

software methods (Diaz & Sligo, 1997). Time-to-market is defined as the length of time a software 

firm requires to design, develop, test, and deliver a software product or service (Diaz & Sligo). The use 

of software methods by information technology firms has shown to improve time-to-market by as 

much as eight times (Diaz & Sligo). The study of time-to-market has been a subject of inquiry for 

many decades, as exhibited by early empirical studies of highly repetitive work activities versus 

custom work orders, productivity of well-rested versus fatigued workers, and productivity 

improvements associated with process reengineering (Cherrington & Towill, 1980; Hill & Thickett, 

1966; Raouf & Manney, 1978). A recent empirical study of 21 firms showed that the use of cross 

functional teams and formal development processes resulted in time-to-market improvements of 50% 

to 60% (Griffin, 1997). Agile methods may be linked to improved time-to-market because of cross 

functional teams, but instead advocate informal or flexible development processes (Beck, 1999a). In 

another recent empirical study of 184 firms, time-to-market improvements were not associated with 

higher revenues, profits, or organizational performance, and did not exhibit a correlation between time-

to-market and the application of cross functional teams (Ittner & Larcker, 1997). This may pose an 

interesting challenge to the findings of MacCormack, Verganti, and Iansiti (2001), which linked the 

use of agile methods to better performing projects, since the sample by Ittner and Larcker was three 

times as large and included nearly 90 information technology firms. An empirical study of 30 software 

projects exhibited increases in development time with overall decreases in maintenance time due to the 

use of software methods (Harter, Krishnan, & Slaughter, 2000), which was very similar to the findings 

by Hager (1989) and McGibbon (1996). There was some evidence indicating that the use of software 

methods improves time-to-market by reducing total life cycle costs (Diaz & Sligo; Hager; Harter, 

Krishnan, & Slaughter; McGibbon). Only MacCormack, Verganti, and Iansiti showed evidence that 

the use of agile methods improved time-to-market through their limited empirical study of 29 projects 

from 17 Internet firms. Time-to-market was a rarely studied phenomenon (Carmel, 1995) and may be 

an important finding associated with a study of agile methods by Internet firms for this reason. 
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Customer Satisfaction 

Customer satisfaction has been an important goal and objective of using software methods for 

companies like IBM that successfully developed a large scale midrange computer operating system in 

record time (Kan, Dull, Amundson, Lindner, & Hedger, 1994) and Microsoft for developing its entire 

suite of software products (Cusumano & Selby, 1995, p. 377). The use of customer satisfaction 

measurement dates back nearly five decades, as indicated by an empirical study of 97 firms linking 

customer satisfaction to profitability (Pickle & Rungeling, 1973). Another empirical study of two 

products showed that disconfirmation (e.g., disappointment after purchase) was a significant factor in 

determining customer satisfaction (Churchill & Surprenant, 1982), and its bibliography showed no 

earlier works of customer satisfaction than the study by Pickle and Rungeling. A small scale empirical 

study of 100 respondents showed that customer satisfaction was positively correlated to customer 

retention, market share, and profitability (Rust & Zaborik, 1993). An empirical study of 40 unique 

scales for measuring customer satisfaction warned that disconfirmation constructs exhibit high levels 

of predictive validity (Danaher & Haddrell, 1996). And, numerous other empirical studies linked 

customer satisfaction to factors such as productivity, profitability, financial performance, quality, and 

shareholder value (Agus & Abdullah, 2000; Anderson, Fornell, & Mazvancheryl, 2004; Anderson, 

Fornell, & Rust, 1997; Eklof, Hackl, & Westlund, 1999). In an empirical study of 2,500 users of 100 

mainframe software products, IBM found that the most important factors of customer satisfaction were 

capability (e.g., functionality) and usability (e.g., user friendliness), rather than reliability, 

installability, maintainability, performance, and documentation, which have been standard measures 

for the computer industry (Kekre, Krishnan, & Srinivasan,1995). Other empirical studies have found 

correlations between the use of software methods such as reusability and customer satisfaction (Succi, 

Benedicenti, & Vernazza, 2001). An empirical study of 180 customers of software products from 18 

firms also indicated a correlation between customer satisfaction, product functionality, and customer 

service (Leem & Yoon, 2004). As far as software methods are concerned, Beck (1999a) showed no 

correlation between the use of agile methods and customer satisfaction, and MacCormack, Verganti, 

and Iansiti (2001) only correlated the use of agile methods to quality, reliability, and performance. 
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Early Customer Involvement 

Early customer involvement has been recognized as an important goal and objective of using 

software methods for nearly four decades, as characterized by the inclusion of soliciting requirements 

from customers prior to computer programming (Royce, 1970). An early empirical study of 473 

organizations demonstrated that customers were involved early in the software development process 

nearly 56% of the time, and ranged as high as 75% to 80% for individual activities (Kling, 1977). 

Customers were recognized as the source of design innovations in a unique paradigm called Customer 

Active Participation (Foxall, Johnson, & Murphy, 1987; Von Hippel, 1978). Even more case studies 

also recognized the central role of early customer involvement in the new product development process 

(Saren, 1994; Song & Adams, 1993). An empirical study of 110 respondents demonstrated that early 

customer involvement was an important tool for designing innovative user interfaces for software 

products and services (Gietzmann & Selby, 1994). The most popular methods of early customer 

involvement in software development during the 1990s included quality function deployment, user-

oriented product development, concept testing, beta testing, consumer idealized design, the lead user 

method, and participatory ergonomics (Kaulio, 1998). A detailed case study of 11 end users indicated 

little or no impact to the design and development of software products and services based on early 

customer involvement (Sugar, 2001). In contrast, an empirical study of 207 firms indicated that the use 

of quality function deployment, a form of early customer involvement, results in achievement of 

quality and cost targets for product development (Hoque, Akter, & Monden, 2000). New and holistic 

methods are now starting to emerge, which advocate early customer involvement in new product 

development to a wide range of products and services over the Internet (Burnett, Cook, & Rothermel, 

2004; Huang & Mack, 2000; Leonard, 2004). A recent empirical study indicated that a link may exist 

between the use of agile methods by Internet firms and increases in quality, reliability, and 

performance (MacCormack, Verganti, & Iansiti, 2001). However, few empirical studies seem to 

conclusively link early customer involvement in software development to goals such as cost reduction, 

faster time-to-market, or customer satisfaction, leaving these questions open to further investigation. 
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Flexible Development Processes 

Flexible development processes for software engineering have only recently emerged as an 

important goal and objective, consisting of iterative or even overlapping product releases, particularly 

for Internet firms (Aoyama, 1998). An early case study suggested that software methods should vary in 

rigidity and flexibility based on context specific needs and exhibited a framework for such a purpose 

(Ahituv, Hadass, & Neumann, 1984). However, flexibility of new product development processes for 

software as well as other industries has only recently become noticeable, as indicated by a case study 

of an organization that designed a cost and benefit analysis framework for determining the value of 

flexibility (Athey & Schmutzler, 1995). In another case study, the use of functional analysis, which is a 

method of identifying product requirements, prioritizing them, and assigning a monetary value to them, 

was suggested as means of achieving flexibility in new product development (King & Sivaloganathan, 

1998, 1999). In an empirical study of 391 projects, the use of technologies that were adaptable to 

changing customer requirements was attributed to 55% cost reductions in development effort (Thomke 

& Reinertsen, 1998). In a case study of a $10 million project at Dell, the use of older inflexible 

technologies did not prove to be any more economically disadvantageous, because of the risks 

associated with using newer, innovative, and flexible technologies (Krishnan & Bhattacharya, 2002). A 

recent empirical study of 40 firms, showed that the use of agile methods, which included early 

customer involvement, design flexibility, decentralized decision making, and cross functional teams, 

was correlated to increased competitiveness for Internet products (Kassim & Zain, 2004). Another 

empirical study of 162 projects from 92 firms, exhibited a correlation between flexible development 

processes (e.g., product, process, and managerial flexibility) and project success (e.g., increased 

quality, improved time-to-market, and reductions in cost) in high technology settings (Singh & Sushil, 

2004). In an empirical study of 29 projects from 17 Internet firms, MacCormack, Verganti, and Iansiti 

(2001) found a correlation between both product and process flexibility and better performing software 

projects (e.g., quality, reliability, and performance). It is important to note that agile software 

development methods are generally linked to flexible development processes rather than flexible 

product technologies (Beck, 1999a; 1999b; Highsmith, 2002). 
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Iterative Product Releases 

Iterative product releases have been recognized as an important goal and objective for software 

development for nearly four decades (Basili & Turner, 1975; Royce, 1970). The use of iterative 

product releases by IBM to design and develop spacecraft software was viewed as a key principle to 

the success of NASA’s space shuttle program (Madden & Rone, 1984). IBM once again exploited the 

use of iterative product releases to develop a seven million line of code midrange computer operating 

system, which helped garner $14 billion in revenues (Sulack, Lindner, & Dietz, 1989). In one case 

study, the use of iterative product releases for a two year software development project resulted in the 

delivery of 30% more product functionality with an overall cost reduction of 20% (Woodward, 1999). 

In another case study of a single firm, 10 of 28 projects that used iterative product releases experienced 

a time-to-market improvement of 28%, cost reductions of 50%, and implemented 125% more product 

features (Fichman & Moses, 1999). In a study of 161 software projects, the use of iterative product 

releases for small projects increased costs and time-to-market by 15%, while their use on medium and 

large software projects reduced costs and time-to-market by 15% to 35%, respectively (Benediktsson 

& Dalcher, 2003, 2004). IBM used iterative product releases on four software projects (e.g., a kiosk for 

the world’s fair, an employment management system for the state of Illinois, an automobile loan 

management system, and a kiosk for New York City’s Museum of Modern Art), and attributed 

improvements in product quality, reductions in training costs, reductions in maintenance costs, and 

increases in customer satisfaction to their use (Greene, Jones, Matcheri, & Thomas, 2003). 

MacCormack, Verganti, and Iansiti (2001) attributed the use of iterative product releases combined 

with overlapping stages to improvements in product quality, reliability, and performance, but did not 

specifically mention cost reductions, time-to-market improvements, or increases in customer 

satisfaction, though implied. However, Erdogmus and Favaro (2003) showed that the use of iterative 

product releases for software development increased estimations of net present value for projects by as 

much as 300% using formulas for real options. The use of iterative product releases for software 

development has exhibited benefits for large projects, but negligible benefits for small projects, which 

may have implications when examining the effects of agile methods on software project performance. 
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Internet Product Quality 

Internet product quality is perhaps the most important goal and objective of using any software 

method. The question is, “how should organizations measure Internet product quality and which 

measures should they use?” MacCormack, Verganti, and Iansiti (2001) chose to measure the quality, 

reliability, and performance of Internet products. There was certainly some empirical basis, which 

showed that quality, reliability, and performance were adequate measures for determining the success 

of software methods (Kan, 1991, 1995). IBM computed customer satisfaction of mainframe software 

products as a function of capability, usability, performance, reliability, documentation, and overall 

system software (Kan, Dull, Amundson, Lindner, & Hedger, 1994). In another instance, IBM 

determined that customer satisfaction with mainframe software products was a function of capability, 

usability, performance, reliability, installability, maintainability, and documentation (Kekre, Krishnan, 

& Srinivasan, 1995). Kan (1995, p. 273-293) of IBM performed several empirical studies of customer 

satisfaction to determine the optimal reliability and validity of these mainframe software measures. 

However, Torkzadeh and Dillon (2001) determined that product choice, online payment method, 

vendor trust, shopping travel, shopping errors, shopping convenience, ecology, customer relations, and 

product value were important measures of Internet product quality from a survey of 620 online 

shoppers. McDevitt (2004) determined that customer satisfaction was more important to online 

shoppers than it was to traditional shoppers based on a survey of 341 respondents. Based on a survey 

of over 1,000 respondents, Kwon, Kim, and Lee (2002) found that the most important measures of 

customer satisfaction for Internet products and services were price level, complexity of product usage, 

layout, information organization, reference information, convenience functions, auction information, 

product information, and bidding information. The number of empirical studies measuring customer 

satisfaction with Internet products and services is rather large (Koivumaki, 2001; Lightner, 2003; Liu, 

Arnett, & Litecky, 2000; McKinney, Yoon, & Zahedi, 2002; Schubert, 2002). A study of potential 

links between the use of agile methods by Internet firms and better software project performance may 

hinge on the selection of contemporary measures of product quality and customer satisfaction. 
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Research Methodology 

The purpose of the proposed research methodology is to gather empirical data about software 

project performance and use of software methods from Internet firms. A survey was chosen for this 

purpose in order to generalize from a sample to a population so that inferences may be made about the 

potential linkages between the use of agile methods and software project performance. A survey is an 

economical and expedient method of collecting data about the use of agile methods by Internet firms. 

A sample of 25 projects from 15 Internet firms is recommended, in order to gather empirical 

data about the potential relationships between software project performance and use of agile methods. 

A list of 100 Internet firms with revenues exceeding $20 million will be generated in order to improve 

the probability that the organizations will have one or more projects that may be using agile methods. 

All 100 Internet firms will be contacted in advance to determine their level of interest in the proposed 

survey in order to improve the likelihood that a sample of 15 organizations may be identified. 

A survey instrument will be designed based on pre-existing questionnaires from prior studies of 

software project performance (Torkzadeh & Dhillon, 2001) and the use of agile methods by Internet 

firms (MacCormack, 1998). However, a new survey instrument may need to be designed in order to 

reflect the constructs of the research model shown in Figure 1, namely resources, time-to-market, 

customer satisfaction, early customer involvement, flexible development processes, and iterative 

product releases. In any case, comparison of the new instrument to prior questionnaires will improve 

the reliability and validity of gathering empirical data for this proposed study of agile methods. 

The data collection procedures may consist of using an automated online computer-assisted 

survey system in order to gather information about the use of agile methods by 15 Internet firms and 

the characteristics of software project performance. The questionnaires will be sent out to the sample 

of 15 Internet firms using the U.S. postal system, if an automated survey system is not available. Data 

for a minimum of 15 Internet projects, and a maximum of 25, will be collected using this method. 

The data analysis procedures will include linear regression to test for a correlation between the 

use of agile methods by these 15 Internet firms and better software project performance. The use of 

ordinary least squares is recommended among other techniques for ensuring reliability and validity of 

the statistical correlations. Testing of the hypotheses will be subsequently performed. 
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Project Plan 

The project plan consists of a timeline of activities for the proposed study to examine potential 

links between the use of agile methods by Internet firms and better software project performance. Four 

major groups of activities over a 23 week period are proposed: candidate prepares proposal (e.g., 5 

weeks), committee reviews proposal (e.g., 4 weeks), candidate conducts research (e.g., 11 weeks), and 

candidate defends dissertation (e.g., 3 weeks). The first period (e.g., candidate prepares proposal) will 

be used to design a survey instrument and organize the draft proposal. The second period (e.g., 

committee reviews proposal) will be used to solicit committee approval and prepare the final proposal. 

The third period (e.g., candidate conducts research) will be used to administer the proposed survey to 

the sample of 15 Internet firms and organize the draft dissertation. The fourth period (e.g., candidate 

defends dissertation) will be used to defend the dissertation and organize the final dissertation. 
 

Candidate Prepares Proposal

Candidate Prepares Concept Proposal

Advisor Reviews Concept Proposal

Candidate Prepares Preliminary Proposal

Advisor Reviews Preliminary Proposal

Candidate Prepares Draft Proposal

Committee Reviews Proposal

Committee Reviews Draft Proposal

Candidate Prepares Final Proposal

University Records Final Proposal

Candidate Conducts Research

Candidate Performs Data Collection

Candidate Performs Data Analysis

Candidate Prepares Preliminary Dissertation

Advisor Reviews Preliminary Dissertation

Candidate Prepares Draft Dissertation

Candidate Defends Dissertation

Candidate Defends Draft Dissertation

Candidate Prepares Final Dissertation

University Records Final Dissertation

Month One Month Two Month Three Month Four Month Five Month Six

5 Weeks

4 Weeks

11 Weeks

3 Weeks

PROPOSED STUDY 23 Weeks

 

Figure 3. Project Plan for Examining Link between Agile Methods and Software Project Performance 
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Conclusion 

The intention of this research proposal is to recommend a study to examine the potential links 

between the use of agile methods by Internet firms and better software project performance. Agile 

methods were defined as an approach to software engineering characterized by early customer 

involvement, flexible development processes, and iterative product releases. Better software project 

performance was defined in terms of the use of fewer resources, faster time-to-market, and higher 

customer satisfaction by Internet firms. Through a survey of 25 projects from 15 Internet firms, this 

study proposes to generalize from a sample to a population in order to make inferences about potential 

linkages between the use of agile methods by Internet firms and better software project performance. 

Similar, but not identical, studies have shown linkages between agile methods and better performing 

projects by Internet firms, thus demonstrating some empirical evidence of the reliability and validity of 

these hypothesized inferences and knowledge claims, which may reduce the risks associated with this 

proposed 23 week study. The uniqueness of the proposed study is a focus on early customer 

involvement and flexible development processes, which are the tenets of agile methods, versus the 

manufacturing concepts of rapid prototyping, beta releases, and flexible product architectures. 

Empirical studies testing the major tenets of agile methods have yet to emerge, thus justifying the 

relevance, significance, and importance of this proposed study to examine the potential linkages 

between the use of agile methods by Internet firms and better software project performance. Potential 

findings along these lines may assist executives and managers with improved decision-making 

outcomes regarding the use of agile methods by Internet firms. 
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