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This dissertation looks at several facets of the application service provider 

business model. Application service providers are companies who provide 

software capabilities for multiple organizations over the Internet. Though the ASP 

model has the potential to fundamentally transform the manner in which IT 

services are provided to firms, to date the ASPs have not been successful in 

attracting a large client base. My dissertation explores research issues arising from 

the ASP business model and can offer insights into the survival and future 

viability of ASPs. In my work I combine insights from the principal-agent 

literature in emphasizing incentive compatibility of the contract, the transaction 

cost literature in outlining the need for ex post adaptation, and literature on 
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customer satisfaction that emphasizes the importance of understanding customer 

expectations and performance evaluations. One of the implications from this work 

is that negative evaluations such as post usage disconfirmation have a higher 

magnitude of effect on customer satisfaction outcomes than positive evaluations 

of service provider performance. Another implication is that users expectations 

are more important in making satisfaction assessments than their experiences with 

similar services. I also draw upon the transactions cost economics framework of 

Bajari and Tadelis (2002) and look at the role of ex post adaptability of ASP 

services as a need for designing flexible contract forms. Another contribution is to 

look at multitask agency issues underlying the application service provider 

business model, which establishes that the optimal contract should a low powered 

incentive contract in order not to induce task distortion. 
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INTRODUCTION 

 
In my dissertation I have looked at several facets of the business model of 

application service providers, which are companies who provide software 

capabilities for multiple organizations over the Internet. Though the ASP model 

has the potential to fundamentally transform the manner in which IT services are 

provided to firms, to date the ASPs have not been successful in attracting a large 

client base. My dissertation explores research issues arising from the ASP 

business model and can offer insights into the survival and future viability of 

ASPs. In my work I combine insights from the principal-agent literature in 

emphasizing incentive compatibility of the contract, the transaction cost literature 

in outlining the need for ex post adaptation, and literature on customer satisfaction 

that emphasizes the importance of understanding customer expectations and 

performance evaluations.  

The first chapter looks at customer satisfaction with ASP services, drawing 

upon discussions in marketing literature. An understanding of what users value in 

ASPs as well as the factors contributing to the success of ASP initiatives is vital 

both for organizations implementing ASP solutions and for the ASPs themselves. 

My research analyzes the role of expectations from ASP service, the prior 

experiences of the firm, the disconfirmation in the service encounter and the 

perceived performance of the ASP all contribute to satisfaction with the ASP’s 
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service. The model developed in this chapter is tested with data obtained from 256 

user firms. One of the implications from this work is that negative evaluations 

such as post usage disconfirmation have a higher magnitude of effect on customer 

satisfaction outcomes than positive evaluations of service provider performance. 

Another implication is that users expectations are more important in making 

satisfaction assessments than their experiences with similar services. This work 

can provide insights into how expectations effect the satisfaction with respect to 

IT services as well as contribute to an understanding of the determinants of 

satisfaction with IT services.   

The motivation for the second chapter is to understand how contracting 

structures can play a critical role in ensuring success of outsourcing initiatives. 

For ASPs and end user organizations, it is important that the contracts be flexible 

when requirements and processes are not clearly defined and more rigid when the 

service to be provided has low complexity. Specifically I draw upon the 

transactions cost economics framework of Bajari and Tadelis (2002) and look at 

the role of ex post adaptability of ASP services as a need for designing flexible 

contract forms. Contractual arrangements need to be flexible when requirements 

and processes are not clearly defined and more rigid when the service to be 

provided has low complexity and high levels of standardization. My research 

combines insights from the principal-agent literature in emphasizing incentive 

compatibility of the contract, the transaction cost literature in outlining the need 
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for ex post adaptation, and theories that emphasize risk aversion of the contracting 

parties. The hypotheses are empirically validated by examining data from 190 

ASP contracts. My research finds that risk aversion of the ASP, the need for ex 

post adaptation, reputation of the ASP, duration of the contract and the ability of 

penalties as substitutes for specifying contingencies in the contract are significant 

predictors of contract choice.  

The third chapter looks at multitask agency theory to understanding 

contracting for complex IT applications. In the ASP business model, the ASP 

performs multiple tasks in that the ASP service entails provision of network 

infrastructure as well as software capabilities that can deliver value to the end user 

organization. The various dimensions of service performed by the ASP are 

complementary; however some of the services performed to deliver IT 

capabilities, such as customizing a solution to suit the clients needs and providing 

integration with other database systems, to the end user organization are not 

verifiable. Moral hazard literature emphasizes the importance of high-powered 

incentive contracts where the power of the incentive scheme refers to the extent to 

which the service provider is the residual claimant from cost saving effort it can 

exert. However, when there are interactions between the tasks the provision of 

high-powered incentives on a verifiable task can actually induce a distortion of 

effort devoted to other tasks. I develop a theoretical model which outlining the 

multitask agency issues which establishes that the optimal contract should a low 
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powered incentive contract in order not to induce task distortion. The model is 

empirically tested on data from ASP contracts. Another contribution is look at 

potential endogeneity problems that can confound empirical estimation and 

develop a structural model that can address these issues.  
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CHAPTER 1 

Understanding the ‘service’ component of application services: 
Satisfaction with ASP services  

1.1 Application Service Providers: Promise and Reality 

Dramatically reduced network cost due to the Internet and Virtual Private 

Networks (VPN), the ever increasing supply of bandwidth, and advances in the 

security of Internet based transactions have led to the emergence of Application 

Service Providers (ASP), a new category of IT service firms. The Application 

Service Provider Consortium defines an ASP as an organization that “manages 

and delivers application capabilities to multiple entities from a data center across 

a wide area network (WAN).” User organizations can get access to software 

applications from one or more ASPs over the Internet   for a subscription fee. A 

key selling point of ASP services involves a shorter time period required to install 

and implement new software applications (Mears, 2001). For businesses plagued 

by high turnover of IT staff, inadequate organizational resources to maintain and 

upgrade existing IT applications, and large capital requirements for major IT 

implementation projects, the ASP business model could be an attractive 

alternative with its off-the-shelf IT applications subscription approach (Vizard, 

2000). Sophisticated ASPs have gone as far as offering enterprise resource 

planning, electronic commerce and supply chain applications, which may involve 

integration with existing information systems in a user organization (Paul, 2000).  
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While the ASP model has the potential to fundamentally change the 

manner in which IT services are provided to user firms, to date ASPs have had a 

lackluster record in signing up customers (Caulfield, 2000). Moreover, several 

customers of ASPs are unsatisfied (Ferengul 2002) with their service, which 

questions the viability of the ASP business model. Evidence points also to the fact 

that ASPs themselves have had to rework their service strategies in response to 

market demand (Pring, 2002). It has been long recognized that market success 

depends on designing services to match customer needs (Heskett et. al. 1990) and 

that customer satisfaction has a positive impact on market share and profitability 

(Anderson and Sullivan 1993). Satisfied customers are more likely to engage in 

positive word of mouth (Anderson et. al. 1994; Howard and Sheth 1969), thus 

lowering the cost of attracting new customers (e.g. Anderson et. al. 1994, Fornell 

1992). Satisfaction plays an important role in building other important assets for 

the firm, such as brand equity (Keller 1993) and leads to long-term continuation 

of relationships (Anderson and Narus 1990). A focus on satisfaction is important 

for ASPs if they have to retain existing customers as well as attract new 

customers. This calls for an assessment of the determinants of consumer 

satisfaction (CS) (throughout the chapter I use the terms satisfaction and 

consumer satisfaction interchangeably) with ASP and an evaluation of the 

effectiveness of the ASP mode of service delivery over the Internet. This research 

analyzes the determinants of satisfaction in ASP service provision, which are 
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important to both ASPs and end user organizations in understanding the value 

drivers in ASP service provision. I combine insights from theoretical traditions 

such as the literature on IT adoption, outsourcing and CS to develop a conceptual 

model of satisfaction with ASP services. Besides the theoretical contributions, an 

understanding of what users value in ASPs as well as the factors contributing to 

the success of ASP initiatives is vital both for organizations implementing ASP 

solutions and for the ASPs themselves. 

This chapter shows that the satisfaction with ASP is negatively affected by 

the disconfirmation effect, positively influenced by the perceived provider 

performance and prior systems integration, which is a measure of integration of 

organizational systems prior to using ASP services. Further, perceived provider 

performance is positively influenced by the functional capability of the ASP, the 

quality assurance by the ASP and negatively influenced by the prior systems 

integration. These findings suggest that to be successful, ASPs must strive to 

reduce the disconfirmation effect faced by adopting organizations and to enhance 

the perceived quality of their solution, possibly through partnerships with leading 

IT vendors. Further, ASPs must improve the integration of their offerings with 

existing applications in user organizations, which may require alliances with IT 

firms that specialize in integration services.  

1.2 Understanding satisfaction with ASP 

1.2.1 Satisfaction and IT outsourcing  
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The IT outsourcing literature has analyzed the outsourcing process in two distinct 

but related streams: outsourcing success (e.g. McFarlan and Nolan, 1995; Grover 

et. al. 1996, Lee and Kim, 1999) and the determinants of IT outsourcing (e.g. 

Chadhury, et. al. 1995, Nam et. al. 1996, Grover and Teng 1993). In analyzing the 

ASP phenomenon, this research follows the precedent of studies that focus on 

outsourcing success, in that I evaluate satisfaction with ASP, rather than 

determinants of end user utilization of ASP services. A study of the determinants 

of satisfaction in IT outsourcing, and especially in the ASP business model, is 

relevant for several reasons. 

 IS research on user satisfaction posits that user satisfaction is one of the 

most important measures of information systems success (DeLone and McLean, 

1992; Ives and Olson, 1984). When implementing a new system, the satisfaction 

with the system indicates the users’ understanding of the system and success 

(Baroudi and Orlikowski 1988). Satisfaction with a new service forms an 

important part of the organizational assimilation process (Cronin and Taylor 

1992), since the moderating effect of experience with the service can provide an 

evaluation for making subsequent judgments (Pieters et. al. 1995). Diffusion 

theorists (e.g. Rogers 1983) have pointed out that in the early maintenance stage 

prior to routinization, there is a higher probability of disenchantment leading to 

discontinuance, and that makes it imperative to examine the satisfaction with a 

new business model such as ASP. It has been posited that service expectations 
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play a critical role in the evaluation of outsourced IT services (e.g. Teng et. al. 

1995). Therefore a focus on the criteria that dictate choice of a specific sourcing 

option does not adequately reflect expectation initiated performance comparisons 

and performance judgments and their role in the formation of satisfaction with the 

IT service provider (e.g. Gardial et. al. 1994 for the case of high technology 

products). Satisfaction has been found to have a strong link with repurchase 

intentions (Anderson and Sullivan 1993), customer retention rate (Rust et. 

al.1995) and customer retention (Bolton 1998); making it imperative for an IT 

solution provider to understand the determinants of satisfaction of firms 

outsourcing IT services. As the ASP business model transforms software into a 

service, the consumer satisfaction paradigm can provide rich insights into the 

processes that affect a user’s post usage cognitive evaluation of a service (e.g. 

Oliver 1996).  

Satisfaction has been defined in the literature as, “a judgment that a 

service provided a pleasurable level of consumption-related fulfillment, ” (Oliver 

1996). Anderson and Sullivan (1993) posit that satisfaction can be "broadly 

characterized as a post-purchase evaluation of product quality given pre-purchase 

expectations". The expectation-disconfirmation paradigm (Oliver 1977, 1980) 

posits that consumer satisfaction results from a comparison of expectations, which 

are a set of beliefs about desired attributes of a product or service, with the actual 

consumption experience. However, subsequent research has found that 
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satisfaction is also influenced by a pre-experience comparison standard and the 

extent to which this is disconfirmed (Woodruff et. al. 1983; Wilton and Tse 1983; 

Howard and Sheth 1969; Olashavsky and Miller 1972). Research also suggests 

that in addition to disconfirmation with respect to pre-experience standards, 

satisfaction is influenced by perceived performance of a product or service (Tse 

and Wilton 1988; Churchill and Suprenant 1982; Cronin and Taylor 1992). 

Therefore the satisfaction evaluation arises out of a complex process of 

simultaneous interactions that involves multiple comparison standards (Tse and 

Wilton 1988, Oliver 1985, Forbes, et. al. 1986). In my research I look at the 

influence of expected service and prior experiences as well as the perceived 

provider performance on satisfaction. I summarize the key constructs and posited 

relationships from the satisfaction literature in Figure 1.1. 

1.2.2 Satisfaction and the ASP business model  

Though ASP can be considered another option of outsourcing, there are 

key differences between the service provision of ASPs and traditional 

outsourcing. Software development outsourcing discussed in the MIS literature 

(e.g. Loh and Venkatraman 1992) generally refers to situations where the 

company contracted with outsourcing providers to develop software or bought 

generic applications. However in conventional outsourcing of IT the solution is 

hosted on the company’s servers and the corporate IT department had the final 

accountability for the IT services (Cross 1995, Cross et. al. 1997). An ASP, on the 
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other hand, renders software as a service, providing applications and the IT 

infrastructure and support services to customers on a subscription basis (Donahue, 

1999), and bears the responsibility for efficient provision of these services.  

Another key differentiator in the ASP mode of IT service delivery is the nature of 

services that are outsourced. In earlier analyses of outsourcing, the focus was on 

outsourcing of specific IS functions such as systems development, systems 

operation, systems management and end user support (Loh and Venkatraman 

1992; Brown and Magill 1994). However in the ASP business model the ASP 

combines several software capabilities and roles such as development, 

management and support, highlighting the need to study the multifaceted nature 

of ASP usage. A corporate IT user accessing the IT application hosted by the ASP 

is therefore in a ‘service encounter’ (Bitner et. al. 1990), which is defined in the 

literature as (Shostack 1985) “ a period of time during which a consumer directly 

interacts with a service,” with the ASP. 

The nature of service provision by ASPs (i.e. hosting software applications 

over the Internet) necessitates software delivery options unique to the ASP model. 

ASPs rely on a variety of technical service guarantees to signal the quality of their 

services (Jude and Meachim, 2000). While these guarantees are important in 

choosing an ASP in the first place, service guarantees are also used to make 

attributions for failure or success after service has been experienced (e.g. Kashyap 

2001). Similarly the users of ASP may acquire expectation standards about the 
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capability of the software applications hosted by the ASP through the influence of 

diverse sources such as the business press, other corporate ASP users, external 

consultants or the ASP’s own marketing campaign, and these expectations act as 

comparative references for performance judgments (e.g. Oliver and Burke 1999).  

Another distinguishing feature of the ASP model is that the relationship 

between the ASP and the end user organization is one that needs to be sustained 

over a long period of time, akin to a continuous service provider (Bolton and 

Drew 1991, Oliver 1989) discussed in the services marketing literature. With 

potentially low switching costs in the ASP business model (e.g. Downes et. al. 

1998), users assessment of performance and disconfirmation in the service 

encounter can be important factors in switching services. The service exchange 

process should elicit in the ASP’s users a commitment towards the service 

provider, which necessitates an understanding of the evaluation of the service 

encounter. It has been posited that in an exchange relationship a comparison level, 

which is an evaluation of the working partnership in comparison with similar 

experiences (e.g. Anderson and Narus 1990), dictates the assessment of results. 

An evaluation of a service encounter is a result of multiple comparisons including 

the prior experiences of users (e.g. Brown and Swartz 1989). 

1.3 A model of satisfaction determinants 

1.3.1 Defining the satisfaction construct 
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 There is a substantial body of research on consumer behavior that focuses 

on testing models of consumer satisfaction (e.g., Oliver 1993; Oliver and DeSarbo 

1988; Spreng, et. al. 1996; Tse and Wilton 1988). However, there is also a lack of 

definitional and methodological standardization (Peterson and Wilson 1992) as to 

what constitutes satisfaction, including whether satisfaction is a process or an 

outcome (Yi 1990). I follow the precedent of consumer satisfaction definitions 

that have either emphasized satisfaction as an evaluation process (e.g., Fornell 

1992; Oliver 1980) or a response to an evaluation process (e.g., Howard and 

Sheth 1969; Tse and Wilton 1988). This is appropriate since an evaluation of 

satisfaction with ASP usage in an organization reflects the process aspect of using 

ASP rather than a one-time end result, such as financial outcomes realized on 

deploying ASP. 

I develop a model of satisfaction with ASP within the service encounter 

framework developed by Bitner (1990) and the conceptualization of service 

provider performance (Bitner, et. al. 1990; Churchill and Surprenant, 1982). 

Satisfaction with ASP is evaluated after the organization has been using the 

ASP’s services. Satisfaction is not a uni-dimensional construct (Oliver 1980) and 

literature suggests that it be measured as a “latent construct with multiple 

indicators at the attribute level,” (Oliva et. al. 1992).  Service encounter 

satisfaction reflects the consumer’s feelings about the interaction with the firm, 

which can be multiple instances where the customer interacts with the service 
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provider (Oliva et. al. 1992, Bitner and Hubbert. 1994). Further the service 

encounter satisfaction results from events and behaviors during that definable 

period of time (Bitner 1990; Bitner et. al. 1990). Therefore I follow the precedent 

of defining satisfaction as "a positive affective state resulting from the appraisal 

of all aspects of a firm's working relationship with another firm" (Anderson and 

Narus, 1990). I conceptualize satisfaction with ASP as a single construct that is 

similar to the overall service satisfaction (e.g. Bitner and Hubbert 1994) construct, 

i.e., the satisfaction of users with the working relationship with the ASP as well as 

satisfaction with ASP’s service. The satisfaction formation process in shown in 

figure 1.2. 

1.3.2 The role of Perceived Provider Performance 

 The CS literature posits that perceptions of performance are compared 

with the expectations about a service, and this leads to satisfaction (Rust and 

Oliver 2000; Zeithaml et. al. 1993). Perceived provider performance is the 

perception of the user’s experience with the service (Spreng et. al. 1996), here the 

experience with the ASP, and is influenced by expectations of users (e.g. 

Churchill and Surprenant 182). In the post-usage evaluation, the perceived 

performance along the dimensions of the desired attributes of the service can have 

an important role in mitigating disconfirmation (LaTour and Peat 1979) and 

thereby will have a positive impact on satisfaction (Cadotte et. al. 1987, Churchill 

and Suprenant 1982).  
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Perceived performance at the attribute-level is held to be an antecedent of 

satisfaction (Oliver 1993; LaTour and Peat 1979; Gardial et. al. 1994; Mittal et. 

al. 1999). Perceived provider performance is determined by consumers’ beliefs 

about performance dimensions of the ASP. The perception of an ASP’s 

performance results from an evaluation of the ASP’s service along the dimension 

of desirable performance attributes. Apart from cost savings resulting from using 

an ASP’s service there are other factors that can add value to an organization such 

as the speed with which the ASP can offer implementation of needed IT services 

(e.g. Greengard 2000) and access to superior technological capabilities (e.g. 

Apicella 2001).  

An initial qualitative survey (discussed in section 1.4.1) was conducted to 

assess end user perceptions of expected service benefits from using an ASP’s 

service. The construct perceived provider performance was designed with the 

feedback about desirable performance attributes of ASP from our survey and the 

construct is intended to measure the perceptions of service after usage along the 

dimensions of desirable performance attributes. In evaluating new services such 

as ASP services, learning from experience is an important motive for use and 

good performance implies satisfaction, regardless of prior expectations and 

disconfirmation. 

H1: The perceived provider performance has a positive impact on the 

satisfaction with ASP. 
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1.3.3 Expectations about ASP service: The effect of technical guarantees and 

functional capability of the ASP  

Expectations about performance of a service are derived from expectancy 

theory (Tolman 1932), and represent consumers’ inferences about anticipated 

performance (Churchill and Surprenant 1982). Prior literature on satisfaction 

posits that expectations have a positive impact on perceptions of provider 

performance (Swan and Trawick 1981; Cadotte et. al. 1987; Anderson et. al. 

1994). As the ASP model is relatively new, the end user organizations of ASP 

services do not have sufficient experience with the ASP to form expectations 

based on the service delivery of the ASP. Literature on new product and service 

adoption posits that when there is uncertainty regarding the quality of a product or 

service, the consumer may rely on extrinsic cues, such as reputation (Grewal et 

al., 1998) or product warranties (Shimp & Bearden 1982), to form an expectation 

about the service.  

In consumer satisfaction literature, expectations have been conceptualized 

either solely as preusage beliefs about a service (e.g. Olson and Dover 1979) or as 

a combination of beliefs and evaluation of beliefs. Thus expectations can deal 

with identification of attributes (Westbrook 1987, Westbrook and Reilly 1983, 

Bearden and Teel 1983) as well as an evaluative assessment of how good/bad the 

occurrence is (Churchill and Surprenant 1982, Oliver 1980, Tse and Wilton 

1988). This chapter follows the former approach. In conceptualizing expectations, 
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researchers have characterized expectations as ‘idealized standards’ or adequate 

expectations (Woodruff et. al. 1983, Tse and Wilton 1988, Teas 1994, 

Parasuraman et. al. 1991). Desired service expectations represent a combination 

of a ‘can be’ and a normative ‘should be’ standards (Parasuraman et. al. 1991) and 

adequate service expectations (Zeithaml et. al. 1996), represent the predicted 

service a consumer thinks she will receive. The former is normative while the 

latter reflects service expectations specific to a provider. Research suggests that 

(Parasuraman et. al. 1991) predicted service expectations are more likely 

influenced by circumstances specific to consumers and therefore more likely to be 

changeable than desired service expectations. Further, ideals as standard may tend 

to evoke a contrast effect on the evaluation of experience (Tse and Wilton 1988), 

whereas an expectation that reflects adequate service or predicted service may 

evoke an assimilation effect in that users can modify expectations when 

disconfirmed (Pieters et. al. 1995, Oliver and Burke 1999). Since assimilation 

effects influence the evaluation of new services, the definition of expectations 

used in this research is that of idealized expectations.  

Technical service guarantees 

Reliability and performance form important determinants of customer 

satisfaction with software products (Kekre et. al. 1995). In the ASP model of 

service delivery, a critical aspect of the ASP service is to ensure reliability, 

guaranteed availability (Apicella 2001) and application response (Lee and 
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Siewierek, 1998). ASPs need to guarantee performance comparable to client 

server computing over a local area network (LAN) by designing a multi-user 

accessible system that is portable for use over the Internet, and can handle 

security and access control across multiple administrative domains (Kapadia and 

Fortes 1999). For efficient application service provision over the Internet, the 

ASPs should have network platforms that support quality of service (QoS) based 

routing methods and standards (Erfani et. al. 2000). ASPs have to back their 

solution with effective SLAs that can guarantee network reliability, application 

reliability, and scalability of the software (Hayes 2000).  

Consumer satisfaction literature suggests that consumers form 

expectations based on their perceptions about whether the desired attributes of the 

service can be provided (Olashavsky and Miller 1972). The literature on 

warranties has posited that warranties influence consumers by representing 

assurances about the quality and value of the product and service (e.g. Shimp and 

Bearden 1982). Once users acquire expectations from a standard, these serve as 

comparative referents for performance judgments (Oliver and Burke 1999). Users 

similarly make inferences about the ASP’s performance based upon the technical 

service guarantees offered by the ASP, which then serve as an expectation against 

which performance and disconfirmation judgments are made.  

H2a: The technical service guarantees of an ASP have a positive impact on 

perceived provider performance.  
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Further, CS research suggests that consumers may infer satisfaction from 

procedures that are set up to resolve customer problems (e.g. Bitner, et. al. 1990), 

i.e., effective SLAs and service processes of the ASP (Borck 2000). ASPs may 

use service guarantees to inform users that they are responsible for certain aspects 

of their service; the service guarantees can therefore serve heighten user 

awareness and lead the users to attribute service success to the ASPs. It has been 

posited that there is higher satisfaction with external sources when individuals 

attribute success to these sources (Oliver and DeSarbo 1988). Research suggests 

that the concept of fairness is central to customer evaluations of equity in 

transactions with firms (Oliver and Swan 1989); service guarantees can impact 

the level of satisfaction of the consumer depending on perceptions of outcome 

equity (Oliver 1993). 

H2b: The technical service guarantees of an ASP have a positive impact on the 

satisfaction with ASP. 

Functional capability of the ASP 

Capability of a software provider in terms of functionality of the software has 

been identified as a factor gauging satisfaction (Kekre et. al. 1995, Krishnan et. al. 

1999). At the time of our survey most ASPs were new companies with relatively 

unproven solutions (Wittman 2000); therefore, the users of an ASP form 

expectations about the ASP’s service based on perceptions about the functional 

capability of the ASP. The image of a company (Bessom and Jackson 1975; 
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Booms and Bitner 1981) is an integral part of how potential users may view a 

service company, in this case the ASP. As the ASP is a relatively new model 

potential users of ASP know that they would be taking a risk transacting with a 

financially unsound ASP. The stability and financial soundness becomes another 

component by which consumers can infer the functional capability of the ASP. 

Consumers form expectations about the ASP’s service based on the functional 

capability of the ASP, which then serves as an expectation standard against which 

subsequent performance judgments are made. 

H2c: The functional capability of the ASP has a positive effect on perceived 

provider performance. 

Research on services marketing suggests posits that users of a service make 

attributions about the nature of service delivery from cues that suggest 

competence and efficiency of the service provider (Bitner 1990. Folkes et. al. 

1987, Folkes 1988). When users of a service perceive the service provider is 

stable, competent and in control of the service there attributions cause higher 

satisfaction from the service (Folkes et. al. 1987, Weiner 2000). In a high contact 

transaction service such as ASP the expectation inducing cues about the service 

play a critical role in satisfaction judgments (e.g. Bitner 1990). 

H2d: The functional capability of the ASP has a positive effect on the satisfaction 

with ASP. 
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1.3.4 Prior experience of the firm: The effect of prior Internet usage, the 

maturity of internal IT and prior systems integration 

Experience based norms are the standards that consumers rely upon to 

assess performance, which is different from the ‘desired attributes /expectations’ 

in that these norms represent a pooling of prior experiences and represent desired 

performance and not desirable attributes of the product or service (e.g. Cadotte et. 

al. 1987). Researchers have posited that experience based norms can be measured 

through scales that objectively assess the level of an attribute can be used 

(Cadotte et. al. 1987); a norm could be thus the typical performance of a particular 

service (i.e. a sampling of performance of a service) or a performance evaluation 

(Cadotte et. al. 1987). It has also been posited that the experience-based norm is a 

comparison standard evocative of other situations that the user has experienced, 

i.e. a comparison of performance across use situations (Gardial et. al. 1993).  

Consumers derive a level of comparison from prior experience with 

similar services, or by a comparison of capabilities of the service with alternative 

services (LaTour and Peat 1979). Satisfaction involves evaluation, which is the 

result of a comparison process (LaTour and Peat 1979; Cadotte et. al. 1987) and 

including experiences with similar services and prior experiences of consumers is 

illuminating of the ‘sequence of judgments leading to choice of standards for 

evaluating perceived provider performance’ (Cadotte et. al. 1987). A user’s 
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satisfaction with ASP is a result of her evaluation of the ASP’s service as a 

comparison with prior experiences.  

 Prior Internet Usage 

Prior experience causes consumers to form norms, which serve as frames 

of reference to evaluate satisfaction (e.g. LaTour and Peat 1979, Cadotte et. al. 

1987). The ease with which aan organization could use the ASP’s services 

depends on its familiarity with similar services; prior Internet usage in the 

corporation will serve as a norm to evaluate satisfaction. Consider for instance, a 

user who faces problems when transacting on the application hosted by the ASP. 

Rather than call the corporate IT department, the user would have to navigate the 

ASP’s automated help desk system, i.e. rely on the Internet for guidance. The 

ASP business model of service delivery over the Internet implies that the user’s 

experience in using the Internet would help her level of comfort with the ASP.  

A consumer’s breadth of experience causes her to form standards about 

the performance achievable (Cadotte et. al. 1987) in a service encounter.  A user’s 

increased familiarity with a service results in expertise (Alba and Hutchinson 

1987; Russo and Dosher 1983) and results in higher demands upon the service 

(e.g. Brucks 1985). A higher Internet usage in the organization leads to high 

familiarity with the Internet and this will impact upon the perception of ASP 

services. When a user in a corporate accesses IT applications through an ASP’s 
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service, therefore, the familiarity with Internet causes a negative impact on the 

satisfaction with ASP. 

H3a: Prior Internet usage has a negative impact on perceived provider 

performance.   

Research posits that when a high familiarity user enters into an interaction 

with a service provider, there is a history of a (potentially) larger number of 

satisfying experiences (Peterson and Wilson 1992) with similar services, i.e. a 

larger sample of satisfying experiences that guide future satisfaction judgments. It 

has been posited that high familiarity users have higher evaluative standards about 

performance (e.g. Anderson and Sullivan 1993). Satisfaction assumed to be a 

function of the surprise inherent in consumption (Oliver 1981), so familiarity with 

similar services can lead to lower satisfaction with the service.  

H3b: Prior Internet usage has a negative impact on satisfaction with ASP. 

 Maturity of internal IT 

In evaluating the performance of a product or service consumers rely on 

standards based on their previous experience (Cadotte et. al. 1987, Woodruff et. 

al. 1983). A user’s attitude towards technology influences the extent to which 

consumers interact with technology-based services (Dabholkar 1996; Voss et. al. 

1998). Further a strong and powerful internal IT group may perceive a loss of 

control (e.g. Markus 1983, Newman and Sabherwal 1996) and this erodes the 
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support for the ASP initiative. In operationalizing this construct, I have relied on 

prior literature on satisfaction (e.g. Cadotte et. al. 1987) where the beliefs of the 

users are elicited on key performance attributes that indicate the user’s assessment 

of the maturity of the internal IT group.  

Based on their previous experiences with internal IT, corporate IT users 

can form expectations on desired performance with a service such as ASP. When 

the internal IT group has considerable investment in capabilities that lead to 

maturity in delivering needed IT capabilities, it may be detrimental to the success 

of the outsourcing process (Richmond et. al. 1992) since the users have very high 

expectations about the performance of the ASP. A mature internal IT group leads 

to higher expected service from the ASP, and a lower evaluation from ASP’s 

service.  

H3c: Maturity of internal IT has a negative impact on  the perceived provider 

performance 

The resource-based view of the firm posits that a firm’s distinctive 

competencies are a source of competitive advantage (Barney, 1986, Mahoney and 

Pandian 1992). Information technology is a valuable organizational capability and 

can be a source of competitive advantage for the organization (Jarvenpaa and 

Leidner, 1998; Bharadwaj 2000). When evaluating the satisfaction with the ASP, 

the end users compare the capabilities conferred by the ASP to that conferred by 

the internal IT. The norms applied to evaluate ASPs is a result of a pooling of 



 25 

prior experiences of the user (e.g. Swan and Oliver 1989; Woodruff et. al. 1983), 

here the experience with internal IT. The more mature the internal IT group is, 

and the higher the firm specific resources that they can provide, the more 

demanding the users in the organization are with respect to the ASP’s services. 

The effectiveness of the ASP in delivering needed IT capabilities is therefore 

measured against the maturity of the internal IT group.  

H3d: Maturity of internal IT is negatively linked to satisfaction with ASP. 

 Prior systems integration 

The modes of IT governance in an organization can be influenced by 

multiple contingencies such as corporate governance, firm size and external 

influences (Sambamurthy and Zmud 1999) which impose requirements on the 

design of information systems. Structural contingencies may dictate a high degree 

of interconnectedness in the IT infrastructure of an organization (Rathnam et. al. 

1995). The mode of IT governance, therefore, introduces the need for operational 

compatibility (e.g. Torantzky and Klein 1982) within internal IT systems in the 

organization. When an organization that is using ASP evaluates the performance 

of the ASP, the the ASP’s operational performance (in terms of the prior systems 

integration) is compared with its prior experience of IT infrastructure required to 

support integrating capabilities (e.g. Broadbent and Weil, 1999).   

Following the comparison level theory (Thibaut and Kelly 1959), it has 

been posited that comparison level serves as an indicator of perceived 
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performance (LaTour and Peat 1979). ASP users attitude towards systems 

integration is anchored in their experiences; an organization that values 

integration within its internal IT systems and has a high degree of prior systems 

integration (i.e. systems integration in the organization prior to implementing ASP 

services) will likely apply the same standards in evaluating the ASP services. The 

construct ‘prior systems integration’ is conceptualized as an experience based 

norm that weighs an organization’s need for systems integration, as measured by 

the internal IT infrastructure designed to integrate capabilities, against the 

performance of the ASP and influences the satisfaction with ASP.   

H3e: Prior systems integration has a negative impact on the perceived provider 

performance. 

It has been posited that customers assess a service in terms of normative 

standards that are the ‘desired’ service attributes (Parasuraman et. al. 1991; 

Boulding et. al. 1993); desired service attributes in turn depend on prior 

experiences of customers (Parasuraman et. al. 1991). Even though companies may 

find enormous benefits from ASP’s services, there may be a significant erosion of 

the value provided by an ASP if there is a lack of architecture and standards that 

can enable ASP to easily integrate with internal applications in the organization 

(Landgrave, 2002), a point that is not often emphasized by proponents of the off 

the shelf application rental model. It has been well documented that non-

integrated systems affect the performance of the organization (Lee and Billington 
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1993). Prior to implementing ASP services if the organization has a highly 

integrated IT structure, the introduction of ASP can introduce coordination 

problems whereby it is difficult to integrate information processed by the ASP 

into the organizational processes. End users’ attitudes towards integrative IT 

capabilities are anchored in their previous experiences in that the existing 

technologies in the organization create an experience-based norm that affects the 

evaluation of satisfaction with ASP.  

H3f: Prior systems integration has a negative impact on the satisfaction with 

ASP. 

1.3.5 The disconfirmation experience 
In the consumer satisfaction framework, the consumer’s post purchase 

response is an evaluation of the discrepancy between prior expectations and actual 

product performance (Oliver 1980, Woodruff et. al. 1983, Olashavsky and Miller 

1972). There have been different ways of operationalizing disconfirmation in the 

literature; disconfirmation can be the objective discrepancy between the 

expectation and performance (e.g. Olashavsky and Miller 1972), the inferred 

disconfirmation calculated as the difference between pre-usage ratings and post-

usage ratings (e.g. LaTour and Peat 1979) or perceived disconfirmation which 

represents a subjective evaluation of the discrepancy between performance and 

evaluation (e.g. Churchill and Surprenant 1982).  

Disconfirmation is considered here as a subjective evaluation; the 

objective approach is considered less appropriate for measuring satisfaction (Yi 
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1990); measuring perceived disconfirmation minimizes consistency bias (Swan 

and Trawick 1981) and does not suffer from methodological problems such as 

lack of reliability (Prakash and Lounsbury 1983). Subjective disconfirmation 

represents a distinct cognitive state resulting from the comparison process and 

preceding the satisfaction judgment and is posited to have an independent effect 

on the satisfaction of the consumer (Oliver 1980). Therefore I have characterized 

disconfirmation as an independent variable since specifying (subjective) 

disconfirmation as a function of the other independent variables may induce 

overspecification of the model (e.g. Tse and Wilton 1988). Perceived 

disconfirmation can be measured at an attribute level and measured on a ‘better 

than expected –worse than expected’ scale. Therefore higher rating indicates a 

negative disconfirmation effect, which negatively impacts satisfaction.  

H4a: Disconfirmation has a negative effect on the satisfaction with ASP. 

It has been posited that positive and negative evaluations have an asymmetric 

effect on satisfaction (Anderson and Sullivan, 1993; Oliver 1993; Mittal et. al. 

1998). Prospect theory (Kahneman and Tversky 1979) postulates that peoples' 

judgments display loss aversion; the alternatives that a person faces are reducible 

to a series of prospects that are evaluated independently on the basis of an S-

shaped value function and the function is steeper in the negative than in the 

positive domain. Negative information is more perceptually salient than positively 

valenced information, is given more weight than positive information, and elicits 
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a stronger physiological response than positive information (Peeters and 

Czapinski 1990). Thus the negative disconfirmation effects should have a stronger 

impact on satisfaction than positive impact of perceived provider performance.  

H4b: Disconfirmation effects have a greater impact on satisfaction with ASP 

than perceived provider performance.   

1.4 Research Method, Data Collection and Analysis 

1.4.1 Initial qualitative survey and Instrument design 

1.4.1.1 Exploratory investigation 

In the first phase of the research, unstructured questionnaires were mailed 

to firms who had outsourced to ASPs. The objective of the survey was to 

investigate user experiences with ASPs to understand the following questions: 

• What are the key performance attributes of ASPs that are considered 

desirable by firms?  

• In evaluating experience with ASPs, are there any discrepancies between 

expectations and performance? What are the attributes on which the ASP 

performs worse than anticipated? 

• Before using an ASP’s service, what are the criteria that are used to 

evaluate the ASP?  

• What are some of the prior experiences of the firm that are likely to hinder 

or help the firm’s experience in using ASP’s services? 
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The feedback about key performance attributes was used to design the perceived 

provider performance construct. The disconfirmation construct was designed 

based on the attributes resulting from worse than expected performance of the 

ASP. It has been posited that disconfirmation for continuously provided services 

will not operate unless there are changes that are outside the range of experience 

based norms (Oliver 1989). Therefore to measure disconfirmation departures from 

normal service (e.g. Bolton and Drew 1991) as well as attribute level 

disconfirmation (e.g. Churchill and Surprenant 1982) was assessed. For example 

one of the items queries the respondents on the implementation period, since a 

long implementation period erodes the advantages of rapid implementation and 

low costs of implementation (which are the perceived performance attributes). 

The common criteria used to evaluate the ASP could be classified into functional 

capability of the ASP and the technical service guarantees that the ASP provides. 

The commonly cited prior experiences were prior Internet usage, concerns about 

prior systems integration and maturity of internal IT, which form the basis of the 

prior experience based norms construct.  

1.4.1.2 Questionnaire design 

 The questionnaire was designed using the feedback from the 

participants in the user attitude survey according to the accepted principles of 

survey design (Dillman, 1978). A professional data collection organization was 

deployed to collect data from the organizations adopting ASP. The questionnaires 
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were mailed to a random sample of 1100 firms. The usable sample contained 256 

data points, indicating a response rate of 25%, which is an acceptable rate of 

response according to the principles of survey design. To address biases in size of 

the end user companies, the questionnaire was administered only to mid-market 

companies (businesses with 100 to 1000 employees Worldwide). To minimize 

respondent bias, the recommended method is that key informants participating in 

the survey be those who participate in decision making related to the topic of the 

survey (Phillips and Bagozzi, 1986). I therefore specified that respondents should 

be individuals who are involved with the corporate IT group or functional 

specialists who use IT. To enforce accuracy in reporting, the criterion was that all 

end-user respondents had to be familiar with the term “Application Service 

Provider” in order to participate in the survey. An ASP is defined as “any 

company that provides access to remotely hosted IT applications over a Wide 

Area Network (WAN), a Virtual Private Network (VPN) or over the Internet. 

These services may include Financial and Accounting applications, IT 

Networking applications, and Customer Relationship Management” (definition 

adapted from Wainewright, 1999).  

1.4.2 Analyzing the measure validity and reliability 

1.4.2.1 Reliability of the measures and respondent bias 

 A confirmatory factor analysis was performed using SAS to establish 

reliability. Two measures of reliability using confirmatory factor analysis can be 
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the indicator reliability (Long, 1983) and the composite reliability (Fornell and 

Larcker, 1981). These measures have frequently been used to test model 

reliability (e.g., Raghunathan et al., 1999). The indicator reliability is measured by 

the square of the standardized factor loadings, which reflects the percent of 

variation that is explained by the construct it measures. The indicator reliabilities 

varied from 0.254 to 0.945, and so the composite reliability of the indicator 

variables was assessed. The composite reliability (Werts et al., 1974), which 

reflects the internal consistency of the indicators, was above 0.7 for all the 

constructs except prior systems integration, which attained the recommended 

value of 0.6 for newly developed scales (Nunally, 1978). These statistics are 

shown in Table 1.1. 

Testing for Bias:  The survey population was IT departments and senior business 

managers of companies who had adopted ASP systems. 256 usable responses 

were obtained. Since the data sample was collected from IT users as well as 

business users, the sample was tested for bias. The two-sample Kolmogrov-

Smirnov Z test (Anderson, 1958) found no bias between the responses of the two 

samples.  

The fact that there is no bias between samples drawn from MIS 

departments and business users should not be seen as a departure from MIS 

literature that has identified the critical importance of multiple users or 

organizational stakeholders need to be involved in organizational systems 
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development (Ravichandran and Rai, 2000). In medium sized businesses, there is 

likely to be less divergence in opinion about IT service attributes. For larger 

organizations there is a greater diversity in opinion about the execution of various 

IT functions, and business users will have different objectives and expectations 

from IT users.  

1.4.2.2 Testing for validity 

A recommended method to examine the validity of constructs is by assessing the 

convergent and discriminant validity, which can be established at the multi-method level 

of analysis by measuring the degree of agreement in responses of the informants to 

different survey items (Phillips and Bagozzi, 1986). Convergent validity of an indicator is 

used to assess whether individual scale items are related. A confirmatory factor analysis 

was performed to test for validity (Bagozzi 1980). The t values for all the factor loadings 

exceeded the critical value of 3.29, at a p level of 0.01, except one item from the scale 

‘prior systems integration”, which was dropped from the analysis. Thus the measures 

support convergent validity (Anderson and Gerbing, 1988).  

Discriminant validity is used to assess if there is a high correlation between 

instruments used to measure different constructs. Since we have eight constructs, the Chi-

Square test is a satisfactory predictor of discriminant validity (Anderson et. al. 1987). 

Using confirmatory factor analysis, the Chi-Square of the unconstrained model is 

recorded, which is 688.2249 with degrees of freedom 469. Constrained models were 

specified where the covariances across a pair of factors were constrained to be 1. In each 
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case, the difference in Chi-Square values between the constrained model and 

unconstrained model is greater than 10.827, which at a degree of freedom 1 supports 

significance at a p value of 0.001, indicating that the survey items demonstrate 

discriminant validity.  

1.4.3 Assessing whether indicators are formative or reflective 

If the indicators are reflective of the construct, equally reliable effect indicators of 

a unidimensional concept are interchangeable (e.g. Bollen and Ting 1991). With 

formative measures, on the other hand, the breadth of the definition is extremely 

important (Nunally and Bernstein 1994) because failure to consider all facets of the 

construct will lead to an exclusion of relevant indicators. Researchers have posited that a 

formative measure, unlike a reflective measure is essentially a summary index of 

observed variables, and thus cannot be expected to have significant inter-correlations 

(Bollen and Ting 1993). Formative indicators being exogenously determined, they cannot 

be explained by correlations among indicators (Bollen and Lennox 1991), which is a 

property exhibited by reflective measures alone. For reflective measures, on the contrary, 

intercorrelations are desirable since they enhance internal consistency (e.g. Bollen and 

Lennox 1991). Empirical analysis incorporating formative measures has established that 

correlations between different items that constitute a formative measure should be very 

low (Kuester, et. al. 1999) Using SAS correlations between items of a construct were 

tested; most items exhibited moderate to high correlation among items measuring the 
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same construct, which indicates that the choice of measurement is reflective, rather than 

formative.  

1.4.4 Assessing potential over identification issues 

If the model being tested is over-identified, we may not be able to estimate 

the model completely. One approach to deal with this problem is to test the over-

identifying restriction as a null hypothesis (Kenny, 1979). Since we were able to 

estimate the complete model we did not have to eliminate any conditions 

specified. Another recommended method is to check if removing the over-

identifying restriction changes significant predictions of the model (Duncan, 

1975). We tested a path model that depicts perceived provider performance as an 

independent construct but uncorrelated with other independent constructs, while 

satisfaction with ASP is the only dependent construct. While the estimates were 

different, the results, i.e. the effects of all the constructs on satisfaction with ASP, 

were similar to the structural model with perceived provider performance as a 

dependent construct. This mitigates concerns about possible over-identification in 

the model. 

1.4.5 Model estimation and goodness of fit  

The model investigated had eight constructs. Each of the constructs was 

measured by at least three indicator variables. The model was estimated using 

AMOS 4.0 and provides a reasonably good fit for the data.  
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In most empirical analyses, it is a common practices to look for a model 

with a relatively low chi-square / degrees of freedom ratio (Raghunathan et. al., 

1999), rather than an insignificant value. The discrepancy defined as the Chi-

Square /degree of freedom was 1.045, and statistically significant. The Chi-square 

is N - 1 times the minimum value of the fit function and tends to be large in large 

samples if the model does not hold.  

The Tucker Lewis index (Tucker and Lewis, 1973), which is a non-

normed index (i.e. which is not constrained to lie between 0 and 1), represents the 

improvement in the proportion of total covariance among observed variables 

explained by the estimated model over that explained by the baseline model. We 

also estimated a non-centrality based parameter, the comparative fit index, which 

accounts for the fact that a perfect fit is unlikely in the population since some 

variables are inevitably left out of the model (Bentler, 1990). The comparative fit 

index provides an estimate in the reduction in model misfit of the estimated model 

relative to a baseline model. The Root Mean Square error of approximation 

(Browne and Cudeck, 1993) is a fit measure that takes account of the error of 

approximation in the population and the precision of the fit measure itself. The 

Tucker Lewis index for our model was 0.951, the comparative fit index was 

0.953, and the RMSEA 0.013, which are in line with the recommended (Hu and 

Bentler 1999) values of RMSEA below .06 and Tucker-Lewis Index values of .95 

or higher. The estimated path model is depicted in Figure 1.3. 
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1.4.6 Findings from the study  

The results of the path analysis are listed in Table 1.2. The analysis shows that  

1. Perceived provider performance has a significant positive relationship with 

satisfaction, validating H1. 

2. Technical service guarantees have a significant positive impact on perceived 

provider performance, validating H2a.  

3. Technical service guarantees do not have a significant impact on satisfaction, 

contradicting H2b 

4. Functional capability of the ASP has a significant positive relationship with 

perceived provider performance, validating H2c. 

5. Functional capability of the ASP has a significant positive impact on 

satisfaction, validating H2d. 

6. Prior Internet usage and maturity of internal IT were not found to be significant 

predictors of either perceived provider performance or satisfaction; this analysis 

does not find empirical support for H3a, H3b, H3c or H3d. 

7. Prior systems integration has a negative impact on perceived provider 

performance, validating H3e. 

8. Prior systems integration has a significant positive relationship with 

satisfaction, reversing the causality of H3f. 

9. Disconfirmation has a significant negative impact on satisfaction with ASP, 

validating H4a 
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10. A one tailed t test reveals that disconfirmation has an effect of higher 

magnitude than perceived provider performance on the satisfaction with ASP, 

validating H4b.  

1.5 Discussion of results 

1.5.1 Implications from findings 

 I have attempted to synthesize the ASP service delivery context with 

literature on the effects of prior attitudes, expectations, perceived provider 

performance and disconfirmation on the satisfaction process. The validation of H1 

and H4a can be explained in light of prior literature on CS, which investigates the 

effect of performance and disconfirmation on satisfaction evaluations. Similarly, 

the validation of H3e is in line with CS literature on the effect of experience-

based norms on performance evaluations.  

H2a indicates a need for critical evaluation of software delivery metrics, 

which can be of importance not only in ASP initiatives, but also in e-commerce 

and customer relationship management initiatives. In the technological 

environment that is characterized by uncertainty (e.g., vulnerability to security 

lapses and network failures, uncertain application delivery over the Internet), even 

if the ASP offers 99% reliability, at key moments the firm may be unable to 

access critical applications. It is critical therefore that the ASPs invest in tools and 

systems that can ensure reliable and adequate service and meet the promised 

performance to their clients.  
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H2c reinforces the conclusions of prior literature that has posited that 

efficient project management (Nidumolu 1996), and reliability and quality (Kekre 

et. al. 1995) are critical to user firms. The functional capability of an ASP, as 

inferred by users has an important role in the perceived performance of the ASP, 

which influences subsequent judgments about satisfaction and reuse of the ASP. 

H2a and H2c are both significant, a finding that needs to be differentiated from 

the findings of the consumer satisfaction literature, which has found mixed 

support for the effect of service expectations on perceived provider performance. 

H2b is not significant; in line with empirical literature on satisfaction that has 

found that expectation has weak or insignificant effect on satisfaction ((Oliver 

1980, Cadotte et. al. 1987, Tse and Wilton 1988, Pieters et. al. 1995). A likely 

explanation could be that the expectation effect is being filtered through 

performance effects on satisfaction outcomes. H2d is significant, indicating that 

the effect of functional capability on satisfaction points to the importance in 

understanding attributions made by the consumer on realization of satisfaction.  

This research, in contrast, finds only marginal impact of experience based 

norms (H3e and H3f are significant, while the others are not) on performance 

evaluation as well as satisfaction. H3e indicates that the need to be compatible 

with existing applications limits the extent to which ASP managed IT processes 

can be integrated with IT the processes in the user organization, and therefore 

lessens the enhanced technological capabilities that an ASP can confer. The fact 
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that prior systems integration has a positive effect on satisfaction, reversing the 

causality of H3f has to be interpreted in terms of assimilation effects in the 

satisfaction process (e.g. Pieters et. al. 1995). The learning implicit in using a new 

service such as ASP and an understanding of attainable norms in the performance 

of ASP can lead to a positive impact on satisfaction. Further, users may assign 

different weights to dimension specific operation of expectancy disconfirmation 

and perceived performance (e.g. Oliver and Burke 1999). Decomposing attributes 

along specific dimensions can reveal their differing impacts on satisfaction and 

performance. 

The fact that some experience-based norms are not significant –H3a, H3b, 

H3c and H3d are not validated- may indicate that ASP users do not consider some 

of their prior experiences to be appropriate use situations (e.g. Cadotte et. al. 

1987) within which an ASP’s performance may be assessed. Adopters of 

innovations experience overt behavior changes favoring the use of the innovation 

(Agarwal 2000; Rogers, 1983), suggesting that the consumers’ evaluate an 

innovation such as the ASP model of IT service delivery over the Internet, in a 

manner different from their prior experiences. It has been posited that the 

implementation process of new technologies spans several stages such as 

initiation, adoption, adaptation, acceptance, routinization and infusion (e.g. 

Cooper and Zmud 1990; Kwon and Zmud 1987). However, in a company’s 

transition to ASP services, several different processes such as confirmation and 



 41 

routinization operate simultaneously, which suggests a need for further 

exploration of referent norms used to evaluate satisfaction with ASP.  

H4b is hypothesized, following prospect theory, that the disconfirmation 

effect has a higher magnitude than the perceived provider performance on the 

satisfaction outcome. The analysis reveals that the disconfirmation effects have a 

higher magnitude than the perceived performance; and the difference is 

statistically significant. An explanation can be provided by principles of mental 

accounting (Thaler 1985) that suggest that consumers use various implicit 

methods to assign resources to different mental accounts. The disconfirmation 

that consumers face relates to a process deficiency (Bitner et. al. 1990), i.e. the 

delivery of the core service may have some flaws. This is different from an 

outcome failure (Gronroos 1988; Parasuraman et. al. 1985) where the service 

provider may not fulfill the basic service need. This finding may indicate a 

positive perception about the fulfillment of the basic service need but a discontent 

with the process aspects of service delivery. The services marketing literature 

does not indicate which types of failures have more influence on satisfaction 

judgments (Smith et. al. 1999) but it is reasonable to assume that process failures 

are perceived to be less serious than outcome failures. Thus even though the 

disconfirmation effects outweigh the effects of performance on satisfaction, there 

is a degree of satisfaction with the basic service delivered by the ASP.   Further, it 

has been posited that for a continuously provided service, disconfirmation 
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represents an evaluations of disruptions from normal service (e.g. Bolton and 

Drew 1991). This indicates the need for ASPs to setup efficient service recovery 

mechanisms, and indeed efficient recovery mechanisms offer a way for providers 

to convert service failures into opportunities for increasing satisfaction (e.g. 

Bitner 1990). 

Literature has posited that for high involvement products and services 

performance effects should dominate disconfirmation (Yi 1990; Oliver and Rust 

1997). The data analysis indicates that this is not so and there is no confirmation 

effect (Woodruff et. al. 1983, Oliva and Oliver 1995) that can cause a 

reinforcement of the decision to use the ASP’s service. This implication is not 

very positive for ASPs. Marketing literature suggests that for frequently used 

services, companies must strive to keep their brands in the forefront of the 

consumer’s mind (Rust and Oliver 2000). Unless ASPs continually provide 

benefits to their users, the satisfaction with an ASP’s service may decay gradually 

over time, making it likely that consumers switch providers.  

1.5.2 Implications for IS literature 

 The functional capability of the ASP is similar to the capability construct 

of Kekre et. al. (1995) and similar to the competence factor highlighted in service 

quality literature(e.g. Zeithaml 1990). Reliability has been similarly analyzed in 

the IS literature, but this chapter introduces a different dimension of reliability –

that of technical service guarantees ensuring service over the Internet. The 
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availability of tools to track performance of SLAs makes it possible for ASPs to 

offer technical service guarantees such as SLAs. This suggests that with improved 

measurement of performance, managers can avail of markets for IT needs, such as 

using ASP services for needed IT capabilities rather than in-source IT. This 

contrasts with prior literature (Poppo and Zenger 1998) that argues that changes in 

measurement accuracy do not affect the choice between firm and market 

performance.  

One of the critical reasons that ASPs may be preferred over internal 

sourcing is the rapidity of implementation and the ability of the ASP to provide 

best of the breed IT capabilities, thus reducing the complexity and uncertainty 

associated with software development. However, organizations also face a lot of 

external uncertainty that results in volume and behavioral uncertainty in their 

processes (e.g. Balakrishnan and Wernerfelt 1986), which in turn implies 

uncertainty in their demands of IT capabilities needed from the ASP. The 

disconfirmation effect in using ASP services can partly arise from the transaction 

uncertainty in using the ASP’s service. Indeed the conceptualization of 

disconfirmation reflects this concern for scalability and customer support within 

the organization. The negative effect of disconfirmation on satisfaction implies 

the need for a coordinated relationship between the ASP and the organization. 

ASPs have internalized specialized IT activities such as maintenance, 

support and hosting software, which can be a source of routines that yield 



 44 

valuable capabilities (e.g. Kogut and Zander 1992, 1996). The perceived provider 

performance construct captures the enhanced value to the organization in 

accessing the specialized IT capabilities of the ASP. Thus this work can provide a 

knowledge-based explanation for using ASP services.  

The literature on contracts stresses the need for vendor reputation as a 

mechanism to mitigate the asymmetry of information in the outsourcing process. 

By focusing on the role of SLAs and functional capability of the ASP in the 

satisfaction with ASP, this research highlights the contracting aspects in the ASP 

service delivery model. Contracts between ASPs and firms need to be sensitive to 

the added dimensions of uncertainty and service assurance (e.g. Shavell 1984) 

apart from other considerations discussed in the outsourcing literature. 

1.6 Conclusions and directions for future research 

In this chapter, I develop and empirically tested a model of satisfaction 

with ASP in terms of prior organizational attitudes, expectations about the 

service, the disconfirmation and perceived provider performance. By positing a 

service framework of evaluation of IT service initiatives and by analyzing in 

terms of the consumer satisfaction disconfirmation paradigm we try to look more 

closely at the service delivery of the ASP solution. The findings indicate a need 

for ASPs to facilitate integration with existing IT in client organizations, ensure 

superior performance delivery, emphasize rigorous enforcement of SLAs, and 

ensure that their application meets standards of software capability. The fact that 
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ASPs are not evaluated on some of the prior experiences of the organizations is a 

favorable finding, since it suggests that firms who are Internet savvy or that have 

a strong IT department are not going to have unreasonably high expectations from 

the ASPs. 

A related area of exploration is an analysis of how organizational users 

form expectations about ASP’s services. The literature on outsourcing posits that 

the trade press, discussions with peers, consultants' forecasts and the business 

strategy pursued by the company (Lacity and Hirschheim 1994) can contribute to 

the formation of expectations in the outsourcing context. As the IT outsourcing 

literature has documented, management defines the scope of the outsourcing and 

the sourcing criteria and the IT department on the other hand, can provide insights 

on the technological reasons for outsourcing and judge the success of the 

outsourcing project in terms of performance outcomes that are met (Lacity and 

Willcocks 1998). Expectations that need to be realized in the outsourcing context 

may reflect the consensus amongst the different stakeholders in the organization 

(Lacity and Willcocks 1998). The antecedents and the process of expectation 

formation are an interesting avenue for future research. 

Prior research on customer satisfaction with software products (Kekre et. 

al. 1995) has posited that concerns about reliability may be stronger at lower 

levels of satisfaction whereas the capability plays a significant role at higher 

levels of satisfaction. An empirical estimation of threshold levels in the 
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satisfaction formation can be immensely valuable to ASPs in designing their 

offerings to improve value to users 

The three ring model of service (Clemmer 1992) suggests that consumers 

may conceptualize the service of the ASP as consisting of basic service, service 

support and enhanced service. In this research expectation based norms have been 

measured for expectations about basic service. As the ASPs mature in their 

service, we could observe expectations about higher order attributes, such as 

integration with other applications and expectations about superior performance, 

migrate into the zone of basic service, raising expectations from ASP services. 

Future research can analyze the subjective weighting of critical service attributes 

by means of a longitudinal analysis to determine the process of assigning attribute 

weights over time. 
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CHAPTER 2 

A Transactions Cost Analysis of ASP Contracts 

  
2.1 Introduction 

 Since the early 90’s when Kodak decided to outsource its IT development 

functions, companies have recognized that outsourcing of information technology 

(IT) allows them to concentrate on their core activities (e.g., Loh and 

Venkatraman, 1992). The shift towards decentralized processes, coupled with the 

enhanced capabilities of computing technologies has further accelerated the trend 

of outsourcing IT development and implementation. The rise of application 

service providers (ASP) who provide IT applications for multiple organizations 

over a public Wide Area Network (WAN) offers yet another strategic outsourcing 

option to companies. ASPs provide a way for firms to avoid the substantial 

licensing fees and installation services required up-front in outsourced software 

development or acquisition of packaged software, and eases the burden of 

maintenance and monitoring the IT solution on the corporate MIS group. The 

success of the ASP concept hinges largely on the ability of the ASPs to deliver 

needed IT processing capabilities, and to evolve into a mature business model.  

For service providers and organizations alike, crafting the right contractual 

arrangements is vital to achieving success in outsourcing initiatives (e.g. Lacity 
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and Willcocks 1998). Though there is extensive theoretical discussion about 

determinants of contract choices (e.g. Whang 1992) the focus is on asymmetric 

information between the firm and the service provider. This literature is normative 

and prescribes that holds that it is optimal to offer a menu of contracts to the 

service provider (e.g. Laffont and Tirole 1993). Most real world contracts, 

however, including the most common contracts in the ASP business model are 

either fixed price contracts or time and material contracts. A fixed price contract 

pays a fixed payment which is negotiated beforehand to the ASP while a time and 

materials contract implies that an ASP bills the client for the time and materials 

used at the end of every billing cycle at an agreed upon rate. A recent study 

(Bajari and Tadelis 2002) opines that contracts are primarily designed to facilitate 

adaptation caused by design changes that occur after the contract is signed and 

there is little private information at the outset of the project. Contracting parties 

rely upon other mechanisms such as reputation to solve the distortions caused by 

asymmetric information (e.g. McMillan and Woodruff 1999). Prior literature in IS 

literature has analyzed characteristics of software projects such as requirements 

uncertainty (e.g. Barki et al 1993) that necessitate outsourcing arrangements that 

can be adaptable. A related question then is how these transaction cost drivers 

impact the choice of the contractual relationship. In this chapter, I look at 

transaction cost economics (TCE) as the appropriate theoretical discipline to 

understand choice of contracts in ASP initiatives. This analysis can be extended to 
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other IT outsourcing initiatives in which there are considerable costs in 

coordinating, adapting and monitoring contractual arrangements. 

This chapter explores TCE issues specific to the ASP service context and 

the findings can contribute to the evolving area of ASP and business process 

outsourcing. Hypotheses based on the theoretical rationale of TCE are tested 

using data collected on ASP contracting practices. For instance, since the ASPs 

provide service over the Internet, ensuring reliable service is critical for end user 

organizations. Since there may be factors outside the ASP’s control that affect 

service provision, an important aspect of contracting is to provide guarantees that 

can compensate end users for breach of performance and serve as substitutes for 

specifying contingent terms (e.g. Shavell 1984). Unlike outsourced software 

development where there is little learning by the developer (e.g. Banerjee and 

Duflo 2000) the ASP business model initiates a service encounter between the end 

user organization and the ASP, which in turn calls for specific investments made 

by the ASP.  Relational norms such as trust between the parties (Corts and Singh 

2003) that can reduce the transaction costs associated with contracts are also 

analyzed. Requirements uncertainty, contract duration, contractual performance 

guarantees such as service level agreements as well as specific investments made 

by ASPs are significant in predicting the choice of contracts.  

2.2 The technological dimensions of the ASP model and TCE 
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Since ASPs deliver IT services over the Internet, a critical aspect of ASP 

service is to ensure reliability, guaranteed availability (Apicella 2001) and 

application response (Lee and Siewiorek, 1998). However, ASPs have no control 

over the application code, the peering points of a network and third-party service 

performance, and most of all, they cannot control the performance of the Internet. 

An organization outsourcing to an ASP may be left vulnerable to non-

performance by the ASP and find itself unable to access critical applications. 

Transactions cost literature argues that contracts should specify a rule for 

calculating ‘damages’ if the agreed upon performance has not been delivered (e.g. 

Rogerson 1984). ASPs offer a service level agreement (SLA) with a pre-defined 

minimum performance, for instance offering 99% reliability, guaranteeing service 

delivery that is considered acceptable. When the ASP cannot deliver the service 

agreed upon, the SLA carries with it an inbuilt penalty, e.g. a payment to 

compensate the end user for downtime and loss of business  (Hayes 2000). 

Another transactions cost in outsourcing of IT functions is requirements 

uncertainty: technological specifications, applications architecture and capabilities 

expected by users change rapidly (Barthelemy 2001). IS literature has posited that 

rapidly changing technology generates requirements volatility (e.g. Banker and 

Slaughter 2000) in software development and implementation. This creates a need 

for changes in the technological architecture or enhancing the functionality 
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offered by the ASP. The longer the contract between the ASP and the end user 

organization the more flexible it should be to allow for upgrades.  

 The nature of the ASP business model also calls for considerable asset 

specific investments to be made by the ASP. For instance, the ASP needs to 

acquire proficiency in the applications offered to its clients, as well as invest in 

expertise in the software domain that the client operates in. In addition the ASP 

needs to develop expertise on the hardware and software platforms of the user 

firm. Literature on contracting highlights the importance of contracts protecting 

transaction specific investments, which are investments made by one of the 

parties to the contract that would not otherwise be made but for the prospect of 

contracting with the other party (e.g. Williamson 1983), from appropriation by the 

trading partner. The ASP’s own investments in technology are crucial to the 

survival of the ASP model, since the ASP cannot host services for firms unless it 

has a clear understanding of the firm’s domain and technological architecture. It is 

critical therefore that the outsourcing agreement between the parties offers 

incentives to the ASP to make relationship specific investments. 

Another type of transaction cost is incurred in the coordination costs to 

ensure processes are executed smoothly. ASPs host application services over a 

service management domain (e.g. Kar and Keller 2001); this in turn needs to be 

interlinked with the flow of information in the user organization. For instance, an 

organization outsourcing e-commerce services to an ASP need to ensure that there 
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is an interface with the database storing customer information as well as that 

inventory and billing information are updated in real time. Typically most 

interfaces depend on standards such as XML that are relatively recent. Since 

information needs to flow smoothly between the application hosted by the ASP 

and the resources managed by the user organization, it calls for a coordinated 

effort by the ASP and the user organization to ensure optimized performance for 

the entire configuration. 

Another coordination cost is in managing the integration with other 

applications of the user organization. For instance a user organization that 

outsources a supply chain management application to an ASP expects integration 

with order management applications used elsewhere in the organization. This 

requires that the ASP spend a considerable amount of effort in understanding the 

client’s business processes and developing systems integration techniques that 

support the client’s business processes. The more interconnected are the parts in a 

system, the higher are the coordination costs in developing the system and 

redesigning when incorrect specifications necessitate modifications to the system 

(e.g. Novak and Eppinger 2001).  

2.3 Transactions cost determinants of contract choice 

It has been posited that when contracts are incomplete due to 

contingencies, service providers could behave opportunistically ex-post (e.g. 

Williamson, 1973), i.e. incomplete contracts foster the possibility that the service 
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provider could extract greater surplus during renegotiation. This is reinforced by 

literature on moral hazard (e.g. Holmstrom 1979) that since the agent’s effort is 

not observable by the principal, the optimal contract should offer incentives to 

minimize the costs. For instance, when a firm’s requirements of IT services are 

fully known upfront, moral hazard theory predicts that it is optimal to offer a 

fixed price contract set at the lowest level consistent with the ASP’s participation 

(e.g. Grossman and Hart, 1983; Holmstrom, 1979). Contracting parties mitigate 

ex post opportunism by using more complete agreements; this, however, carries 

with it the costs of identifying feasible contingencies as well as the costs 

associated with changing design and specification (Williamson 1971). Coase 

(1960) posited that whenever there is trade, there are (1) limits to reaching and 

enforcing agreements and (2) the limits differ across different modes of 

organization. In the presence of change and uncertainty transactors need to plan, 

monitor and continually adjust their behavior if benefits to trade need to be 

realized (e.g. Williamson 1985).  

Contractual completeness or incompleteness therefore depends on the ease of 

specification as well as enforcement (Crocker and Reynolds 1993). When 

contingent performance is costly to stipulate, greater complexity of transactions 

coupled with uncertainty results in a greater likelihood that, in the presence of 

inflexible contracts, the parties are bound to an inappropriate organizational form 

or technological regime (e.g. Masten and Crocker 1985). In the context of the 
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ASP business model, the types of contracts typically offered are either fixed price 

contracts or cost based compensation (time and material contracts). A fixed price 

contract is a compensation scheme for specific performance, while cost based 

compensation is well defined for initial specification as well as modifications 

required (e.g. Bajari and Tadelis 2001). In Table 2.1 the constructs used in the 

chapter and their impact on contracting outcomes as well as prior studies from 

which constructs were adapted are presented. 

2.3.1 Ex ante requirement uncertainty and contract choice  

When designing a contract it is infeasible to draft complete contracts 

specifying all the contingent situations when the transaction space is significantly 

affected by uncertainty (Shavell 1984). In IS research it has been posited that 

there is considerable requirements uncertainty underlying software development 

since it is difficult to elicit requirements from users (e.g. Nidumolu 1995). 

Literature on software project management has recognized that ‘software 

development is an information intensive activity, and decision points are 

continually reached where the decision maker possesses inadequate information’ 

(Zmud 1980, pp.46). Therefore it is it is difficult for end user organizations to 

completely specify ex-ante the requirements that need to be met by the ASP. 

Theoretical literature on contracting posits that difficulty in describing task 

structure is a source of contractual incompleteness and when the design cannot be 
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completely specified ex-ante it is optimal to choose cost based compensation 

(Bajari and Tadelis 2001). 

H1: Requirements uncertainty is associated with higher likelihood of time and 

material contracts  

3.2 Contract duration 

Literature on software projects has posited that longer duration projects 

are vulnerable to slippages in schedule and this leads to more costs further along 

the project (e.g. Pressman 1997). The longer the duration of the project, it is 

difficult to foresee future requirements, and this may necessitate redoing 

requirements analysis. In addition the changing technology in longer-term 

projects (e.g. Nidumolu 1995) triggers the need for frequent changes in design 

and product architecture. ASPs rely on hierarchical, distributed architecture to 

manage their domains and this creates a highly structured technological 

environment (e.g. Erfani et. al. 2000). The structured architecture of ASPs 

combined with uncertainty about technological specifications implies that the 

longer the duration of the contract between the ASP and the end user 

organization, the more the costs to the ASP from frequent changes owing to its 

structured technological architecture. These costs are not foreseeable initially; 

parties will therefore choose time and material contracts when the project is of a 

longer duration. 
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 H2: The longer the duration of the project, the higher the likelihood of a time and 

material contract. 

2.3.3 Application complexity 

Software engineering literature holds that applications with induction-

based algorithms such as those that support planning, forecasting, and 

management decision-making activities are more complex and than applications 

with rule-based algorithms that support operational and transaction-processing 

activities (Banker and Slaughter 2000). For software products complexity also 

results from the amount of data that must be processed by an application (Harter 

et. al. 2000). Applications that are associated with higher amount of data 

processing and dependencies across components are categorized as complex 

applications in this chapter. For instance, services such as customer relationship 

management or supply chain management services are complex services while 

web hosting, financial applications, spreadsheet and database services are 

considered not to be complex.  

The technological architecture for ASP initiatives creates a need for 

middle ware and interfaces with different components of the ASP service (Kar 

and Keller 2000). ASPs supporting complex applications need to provide 

interfaces with external applications, create service management frameworks that 

can handle faults, and tailor the architecture to fit the processes of the user 

organization. Typically ASPs use middleware or standards such as web services 
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software (Udell 2002) to manage application dependencies. This in turn 

influences the entire ASP implementation since introducing an interface relying 

on new technologies implies that the entire configuration be tested for optimal 

performance.  

The process of identifying and understanding performance in an 

interlinked system involving new software such as web services increases the 

coordination costs (e.g. Novak and Eppinger 2001).  The more complex an 

application the more details that need to be accounted for and more dimensions 

with which something could potentially go wrong (e.g. Masten 1984). For 

complex transactions, it is also harder to completely describe the responsibilities 

of each party in detail. Thus there are considerable coordination costs in terms of 

establishing performance in an integrated system with complex data structures 

since the complexity of the application precludes a complete initial specification. 

Literature on contracting emphasizes that services that are less complex are 

governed by fixed price contracts (e.g. Crocker and Reynolds 1993). A study of 

the Indian software industry (Banerjee and Duflo 2000) finds that fixed price 

contracts are preferred when the platform and the area of application is well 

understood by the service provider. 

H3: Less complex applications are associated with greater likelihood of fixed 

price contract 

2.3.4 The role of performance guarantees 
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In the ASP business model of providing software services over the Internet, an 

important component of the ASP’s service is to guarantee reliability, application 

response and availability. Transaction costs impose constraints on fully 

enumerating contractual clauses (Shavell 1980) and the presence of performance 

guarantees can serve as a substitute for specifying contingent terms in detail 

(Shavell, 1980, 1984). Literature on transactions costs argues that when there are 

contingencies that are not covered by the contract, it is efficient to compensate the 

partner for the loss caused by the breach of specific performance guaranteed by 

the contract (Edlin and Reichelstein 1996).  It may be argued that when a 

contingency occurs, both parties can successfully negotiate the terms; however, 

prior literature has posited that performance clauses can still be optimal in dealing 

with contingencies (Rogerson 1984) even when parties to a contract can negotiate 

costlessly. 

The presence of performance guarantees ensures that when non-performance 

by the ASP impedes the business of the client or when the performance 

expectations are not met, the ASP can compensate its clients by paying a pre-

specified damage measure. Performance guarantees are specific to each end user; 

the ASP and the end user organization need to carefully assess potential loss of 

business in setting expectations and establish transactions that could be lost in 

setting reliance damages (e.g. Rogerson 1984). Prior literature has stressed the 

importance of verification of the contingency when there is a damage measure 



 59 

built into the contract (e.g., Rogerson 1994); tools to monitor the performance of 

the SLA in real time ensures verification of SLAs. Since a performance guarantee 

serves as a substitute for specifying contingent terms, and promises specific 

performance delivery, service level agreements are associated with fixed price 

contracts.  

H4: Performance guarantees are associated with a higher likelihood of a fixed 

price contract 

2.3.5 Trust and relational governance 

Studies of outsourcing suggest that the track record and reputation of the 

ASP can play an important role in the outsourcing initiative (e.g., for a 

comparison with procurement literature, Masten and Crocker 1988, Crocker and 

Reynolds, 1993). In IS literature, partnership quality has been identified as 

important determinant of outsourcing success (e.g. Grover et. al. 1996). Banerjee 

and Duflo (2000) find that repeated relationships increase the likelihood of a time 

and material contract. By lowering the costs of contracting, relationships affect 

the design of formal contracts. When the nature of the service requires asset 

specific investments, reputational concerns reduce the need for inflexible long-

term provisions in contracts, as well as stringent damage measures for non-

performance (Joskow, 1987). In contracting situations when legal enforcement is 

limited, trust between firms (Fama 1980) can protect both parties to contracting.  

H5: Trust is associated with higher likelihood of time and material contracts  
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It has been posited that repeated interaction can motivate long-term 

cooperation and can substitute for formal, tightly defined contracts (Baker et. al. 

1994). Empirically it has been confirmed in different settings (e.g. Crocker and 

Reynolds 1993, Corts and Singh 2003) that relationships reduce the need for 

tightly defined formal contracts. Literature on software development has found 

that when there is repeated interaction between parties to a contract, there is a 

higher likelihood of time and materials contracts (Banerjee and Duflo 2000).  

H6: Expectations of continued interaction with clients is associated with a higher 

likelihood of time and material contracts 

2.3.6 Specific investments and contract choice 

The importance of specific investments to information technology has 

been highlighted by prior literature (Malone et al 1987). When specific 

investments are critical to the service being contracted upon, it is necessary to 

draw up contracts that can protect the investments made by the contracting parties 

(Joskow, 1987). Specific investments made by an ASP essentially reduce the 

value of deploying these investments in an alternative contractual setting (e.g. 

Hart and Moore, 1990). The hazard that both parties are bound to an inflexible 

agreement coupled with specific investments made by one of the contracting 

parties limits the ability to seek alternative trading partners, which creates the 

‘hold-up’ problem (Crocker and Masten 1988), i.e. reducing the ex ante incentive 

for the ASP to make relationship specific investments (e.g. Hart and Moore 
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1990). An important aspect of contractual protection therefore is flexible 

contracting arrangements that can facilitate adaptation to changing circumstances 

without relying on detailed specification of contingencies or external verification 

of contingencies (Masten and Crocker 1985). Fixed price contracts are necessarily 

complete since they do not admit of any contingencies; time and material 

contracts can better protect the investments made by the ASP.  

H7: Specific investments are associated with greater likelihood of time and 

material contracts 

3.7 Strength of Internal MIS group 

 Organizational stakeholders such as the internal MIS group are 

instrumental in evolving the incentives and structure of technology initiatives 

(Boynton and Zmud, 1984). When the firm relies on its internal expertise, it 

reduces the tasks expected out of the service provider (e.g. Corts and Singh 2003); 

therefore, more routine tasks are outsourced which are governed by fixed price 

contracts. It has been posited that firms with experienced internal IT teams can 

spell out contractual details better (Gopal et al 2002) which reduce the need for 

incomplete contracts. Since there are considerable coordination costs involved in 

monitoring contracts, a firm with the requisite IT and project execution 

capabilities will ensure that outsourced functions are clearly structured with 

definite criteria for success (McFarlan and Nolan 1995).  
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H8: Strength of the Internal MIS group is associated with higher likelihood of 

fixed price contracts 

3.8 Norms and determinants of contracts 

In outsourcing of IT, it is not always easy for a third party, such as a court, 

to verify the terms of a contract. The initial description in the statement of work is 

typically not enough in determining what services need to be provided by the 

ASP. Contracts need to be renegotiated, to compensate the ASP for extra effort 

put in during these changes. It has been posited that the due to the difficulty in 

enumerating contractual provisions and limits to legal protection relational norms 

serve as signals to protect parties from ex post opportunistic behavior (Fama, 

1980).  

Industry accreditation of a firm has been found to be an important 

determinant of favorable contractual terms (e.g. Banerjee and Duflo 2000). 

Accreditation strengthens the image of the ASP and thus can serve as an indicator 

by which the user organization infers the capability of the ASP to deliver services 

(e.g. Susarla et al 2003). Accreditation conveys to a client that the ASP follows 

best business practices and serves as a warranty that ensures the ASP lives up to 

its promised performance.  

H9: Industry accreditation of ASP is associated with higher likelihood of time and 

material contracts 
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 Where there is limited legal enforcement business partners that are 

perceived to be more stable can get more favorable terms of trade (e.g. McMillan 

and Woodruff 1999). In selecting and ASP and monitoring the contract, an end 

user organization would prefer to partner with an ASP that is considered to have a 

better financial record. The financial soundness of the ASP, for instance the 

client’s observation of the ASP’s outsourcing deals with other clients, serves as a 

signal to the end user organization to offer more favorable terms. 

H10: Perceived financial stability of the ASP is associated with a higher 

likelihood of a time and material contract. 

2.4. Data collection and analysis 

2.4.1 Implications for operationalization of constructs 

  Traditional economic analysis of contract choices looks at measurable 

characteristics of contracting parties and observable proxies for risk aversion. 

However in the empirical design of this chapter I emphasize the importance of 

attitudes, which are not directly observable, but can influence choice behavior 

(McFadden et. al 1987, McFadden et. al 2002). It has been posited that in 

situations where behavior is critically influenced by the information available to 

the decision makers, assessing perceptions and attitudes is a good predictor of 

behavior (e.g. McFadden 1986). For example, since most ASPs offer SLAs as part 

of the contract, a latent variable denoting the perceived importance of SLA to the 

project can have greater explanatory power in understanding the qualitative 
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importance of the SLA than observable variables such as the presence of the SLA. 

For the empirical analysis this chapter follows the precedent of studies that have 

combined psychometric methods with the multinomial logit model (e.g. Kekre et 

al 1995, Train et. al. 1987, McFadden 1986). There is no bias in estimating 

manifest outcome variables from latent explanatory variables when the 

probability function is linear in the latent variables. However since the probability 

is nonlinear in the latent variables, the bias in estimation depends on the curvature 

of the logit curve and the variance of the latent variable. Researchers have argued 

however that the bias in using this estimation method is minimal (e.g., Train, et al 

1987).   

In designing the survey, one of the critical considerations is to ensure that the 

collected data does not reflect the ASP’s unwillingness to report negative information 

(e.g. Bertrand and Mullainathan 2001). One of the ways to minimize deliberative 

processing (i.e. speculation on the part of the respondent as to the rightness of reporting 

information) is that the beliefs about attributes of an attitude should be elicited first and 

evaluations of attribute should be measured later (e.g. Ajzen and Fishbein 1980). 

Accordingly, we conducted a qualitative survey assessing end user attitudes towards 

ASPs in which feedback about key attributes was used to design the questionnaire items 

in the ASP survey. A similar survey was conducted across end user organizations and we 

collected responses for questions assessing the perceived importance of SLA, trust, 

requirements uncertainty and other attitudes measured for each ASP. As far as possible 
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we could match the responses from end users to that of the ASP providing services to 

assess there were not significant deviances. A comparison of sample means and 

distributions likewise did not reveal significant differences.  

2.4.2 Data collection 

 A list of ASP organizations was drawn from the ASP Consortium and the 

Dun & Bradstreet Office Intensive File, which is a broad and comprehensive 

database of company sites in the United States that use office technology. The 

questionnaire was designed based on the total design method of survey research 

(Dillman 1978). The questionnaire was pre-tested on a sample of 30 ASPs. Data 

was then collected by a mail survey by a professional data collection organization 

from those organizations that could qualify as application service providers. To 

address biases in the type of services that ASPs provide, our sample did not 

contain Internet Service Providers (ISPs) or large corporations such as Oracle and 

i2 who offer hosted services. To minimize respondent bias, the recommended 

method is that key informants participating in the survey be those who participate 

in decision making related to the topic of the survey (Phillips and Bagozzi, 1986). 

We specified that respondents should be individuals who are involved with 

strategic business development or similar areas in the organization. To enforce 

accuracy in reporting, the criterion was that all respondents qualify for our 

definition of ASP. For the purpose of our survey, we defined an ASP as “any 

company that provides access to remotely hosted IT applications over a Wide 
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Area Network (WAN), a Virtual Private Network (VPN) or over the Internet.  

These services may include Financial and Accounting applications, IT 

Networking applications, and Customer Relationship Management.” 

 To check for any systemic bias between early and late respondents we 

conducted the two-sample Kolmogorov-Smirnov Z test, which is a non-

parametric test. The test assesses whether two independent samples of an ordinal 

variable come from the same sample, or can be considered to be significantly 

different by checking for a difference between the distributions of variables 

obtained in two samples. A non-significant result indicates that the data in the two 

samples can be assumed to be from the same population. The test found no 

systematic difference between the early and late respondents (Anderson, 1958).  

Totally, 600 questionnaires were administered, 28% of responses were returned of 

which 143 proved to be usable responses. 

2.4.3 Analyzing the data validity and reliability  

 The questionnaire items are presented in the appendix. The factor loadings 

and the scale development are presented in Table 2.2. Table 2.3 presents the 

descriptive statistics and table 2.4 presents the correlations between constructs. 

The composite reliability, which reflects the internal consistency of the indicators, 

was above the recommended value of 0.7 for all the constructs (Nunally, 1978). 

 Convergent and discriminant validity can be established at the multi-

method level of analysis by measuring the degree of agreement in responses of 
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the informants to different survey items (Phillips and Bagozzi, 1986). A 

confirmatory factor analysis was performed to test for validity. The t values for all 

the indicators exceeded the critical value of 3.29, at a p level of 0.01 supporting 

convergent validity (Anderson and Gerbing, 1988). Since we have 4 constructs, 

we conducted the Chi-Square test (Gerbing and Anderson 1988). Since we did not 

find significant covariance across the indicators, the measures support 

discriminant validity. 

2.5 Discussion of results and implications for ASPs  

2.5.1 Ordered logit model estimation 

 The hypotheses developed in this chapter relate the choice of contract as a 

function of the transaction cost drivers. Since thedependent variable is binary and 

discrete, an ordinary least squares estimation produces inefficient estimates. As 

there is an ordering along the types of contracts (i.e. a time and material contract 

form represents a flexible contract form and a fixed price contract represents a 

specific performance contract) ordered logit model of contract choice including 

both latent and manifest variables (duration of the contract and application type) 

is estimated in line with prior work in IS literature (e.g. Kekre et al 1995). The 

results are presented in table 2.3. The chi-square value of 24.0537 (at 9 DF with a 

p value of < 0.01) and the Goodman and Kruskal’s gamma statistic, (Goodman 

and Kruskal 1954) which is a non-parametric measure of correlation between the 
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predicted contract type and the actual contract, is 0.77 indicates a good model fit. 

The estimation details are presented in Table 2.5. 

H1 is supported by the data, i.e. requirements uncertainty is significantly 

associated with the likelihood of a time and material contract. With the trend in 

enterprises outsourcing complex applications and processes, this finding is of 

significance in understanding factors governing exchange. Inherently, software 

services such as those delivered by ASPs have higher requirements uncertainty 

compared to outsourcing of infrastructure services such as network or storage, 

which can be governed by more formal, fixed price contracts. Requirements 

uncertainty implies that both parties may be locked into unsuitable technology or 

software design; a time and materials contract is suitable when parties prefer 

arrangements that can be easily adapted. The analysis further indicates, as H3 is 

significantly supported, that fixed price contracts are suitable when there is low 

application complexity. The incentives offered by fixed price contracts are 

desirable in outsourcing of activities where the service provider has complete 

knowledge of the software domain and the tasks required; moreover, the learning 

from past projects will reduce the costs to the service provider.  

The causality of H2 is reversed, i.e. contract duration is significant but has 

a negative coefficient, and contract duration is associated with fixed price 

contracts. This may be possibly because in a long term relationship learning by 

the ASP could reduce the costs of delivering service. Thus contracts with 
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incentives for cost reduction, i.e. fixed price contracts could be optimal. TCE 

literature has found that over time, contracts become more complete since the 

technology and processes are well known (Crocker and Reynolds 1993). Another 

likely explanation is that organizations may not feel comfortable in outsourcing 

long term arrangements where they could likely face opportunism by the service 

provider. 

The data supports H4, i.e. perceived importance of SLAs is significantly 

associated with a higher likelihood of fixed price contract. These findings are in 

line with prior theories that stress the importance of performance guarantees (e.g. 

Shavell 1984) that can compensate the client for loss of business and emphasizes 

the importance of performance guarantees that can serve as a substitute for 

spelling out contingent terms. The fact that performance guarantees are important 

in structuring contracts implies that ASPs and end user organizations need to 

acquire maturity in assessing expected damages and develop contractual 

safeguards to mitigate the problems associated with transaction uncertainty.  

The estimation does not find support for H5, i.e. trust between the ASP 

and the end user organization is not a significant predictor of the choice between a 

fixed price and time and material contract. However H6 is supported, i.e. 

expectations of continued interaction lead to a higher likelihood of time and 

material contracts. According to transactions cost theory, the high costs of finding 

alternate trading partners implies that firms make an effort to build trust with 
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trading partners and continue long-term interaction with trading partners. The 

ambiguous effect of relational contracting variables, i.e. trust is not significant but 

expectations of continued interaction are significant, can be explained by the fact 

that this analysis does not consider that relationships can potentially affect both 

incentives and contracting costs (e.g. Corts and Singh 2003). The effect of 

relationships on contract choice depends on which effect prevails, i.e. if 

relationships induce incentives comparable to that of fixed price contracts, it is 

optimal to choose time and material contracts and if relationships can reduce costs 

of renegotiating and adaptation it is optimal to choose time and material contracts. 

Future research can examine how relationships moderate the effect of transaction 

cost determinants on contract choice.  

Specific investments are significantly associated with the likelihood of a 

time and material contract form, i.e. we find support for H7. The effect of specific 

investments being significant also contradicts popular perceptions that ASPs offer 

off-the-shelf rental of software. ASPs offering enterprise management services in 

particular need to realize that such services call for understanding the processes of 

user organizations and integrating their services with other applications in the user 

organizations. This finding then implies that ASPs and end users should 

understand the importance of developing contracting structures that can protect 

relationship specific investments, for instance, exchange relationships that rely on 

repeated bargaining (e.g. Klein et al 1978). For ASPs and end user this implies 
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that when specific investments are important the parties should prefer long-term 

contracts with appropriate provisions for guarding against ex post performance 

problems (e.g. Joskow 1987). 

Strength of internal MIS leads to a lower likelihood of time and material 

contracts, i.e. H8 is supported. Empirical studies have argued that complex 

systems are sourced internally (Masten 1984); a strong internal MIS group has the 

requisite knowledge to perform needed IT tasks and ensures that only more 

routine tasks are outsourced. Due to low transaction complexity these can be 

governed by fixed price contracts. We find support from IS literature that posits 

that a firm has a large and well run IT unit prefers to outsource less strategic tasks 

with a clearly defined role for the outsourcer (McFarlan and Nolan 1995).   

H9 is supported, i.e. as ASPs perceive the importance of accreditation, it 

increases the likelihood of time and material contracts, which is in line with prior 

work on how reputation can mitigate the limits to contracting (e.g. Banerjee and 

Duflo 2000). H10 is similarly supported, i.e. client perceptions about stability lead 

to a higher likelihood of favorable contractual terms. Anecdotal evidence points to 

the dominance of established IT service organizations in the ASP industry (e.g. 

Mears 2001). User organizations perceive that reputed players have more 

knowledge in delivering IT services as well as having the requisite capabilities to 

deliver mission critical IT functionality.  
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2.5.2 Eliminating alternate hypotheses: Observed Overrun and the contract 

characteristics 

 The costs of coordinating, monitoring and enforcing outsourcing 

initiatives in the ASP business model determines the choice of contracts. However 

in explaining outsourcing arrangements from a TCE framework it is important to 

rule out other factors that can explain the observed relationship between the 

model variables and contract choice. From the transaction cost hypotheses 

developed in the chapter, we expect project performance to be affected by the 

uncertainty in the transaction space. Hypotheses based on a risk sharing 

perspective would suggest that when there are exogenous factors that increase risk 

in software projects, it is optimal to adopt a time and material contract form since 

less of the development risk is borne by the vendor (e.g. Gopal et al 2002). If 

contract choice were indeed determined by the hypotheses outlined in this 

chapter, alternate explanations should fit the data less well.  

Cost overrun is defined as the difference between actual effort involved in 

completing the project and the estimated effort. It has been posited that cost 

overruns in outsourcing of IT are driven by misspecification of projects and 

changes required by clients that are not initially foreseen (Banerjee and Duflo 

2000). Project uncertainty is posited to increase the residual performance risk (e.g. 

Nidumolu 1995), i.e. the difficulty in estimating outcomes such as cost and 
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completion time. Several of the factors causing uncertainty in contracts could 

therefore be determinants of contractual overrun.   

 When there is less uncertainty in the transaction space, the ASP can 

estimate resources more accurately (e.g. Boehm 1981) and that leads to lower cost 

overruns. When there is uncertainty in the transaction space that drives cost 

overruns, however, it leads the parties to adopt time and materials contracts. Since 

cost overruns and contract types are jointly determined, we can employ methods 

used in prior literature (e.g. Banerjee and Duflo 2000) to estimate a logit model of 

cost overruns conditional on the contract type. This method has also been used for 

estimating OLS models, where two variables could be simultaneously determined, 

as a way of controlling for omitted variables bias (e.g. Arora and Gambardella 

1991) and has been recommended for testing organizational practices when there 

are variables unobservable to the econometrician that can influence organizational 

choices (e.g. Athey and Stern 1998). We do not find any evidence of performance 

guarantees increasing the riskiness of a project, therefore excluding this construct 

we estimate an equation iiRaaCONTRS �+= 0| where S is zero when there is no 

overrun and one when there is overrun and iR denotes the factors that increase the 

riskiness of a project, i.e. all the factors used in testing the choice of contracting 

excluding SLAs. The estimation is presented in table 2.6.  

 Controlling for the contract type, the estimation reveals that only specific 

investments and expectations of continued interaction are significant in the logit 
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model of overruns conditional on contract type. Specific investments result in the 

likelihood of no overruns; literature posits that mature processes and better project 

planning lead to requirements being interpreted accurately, and consequently 

lower cost overruns. Specific investments made by the ASP in efficient 

configuration management ensure that only necessary changes to original 

specifications be made (e.g. Boehm 1981).  For ASPs and end user organizations 

adopting time and material contract forms, this finding suggests that end users 

should participate in the configuration process and in developing project 

schedules. This results in greater control to the ASP over project costs resulting in 

no overruns. The finding that continued interaction is significantly associated with 

the likelihood of no cost overruns indicates that repeated relationships between 

ASPs and end users helps establish procedures such as monitoring of project 

performance and validation of software costs leading to greater control over costs. 

2.6 Conclusions and implications for IT service outsourcing 

 In this chapter I have identified a set of factors that determine choice of 

ASP contracts and conducted an empirical analysis of determinants of contracts 

between ASPs and user organizations. Prior work in IS has argued that a firm’s 

decision to outsource IT functions is primarily driven by cost considerations (e.g. 

Loh and Venkatraman 1992). The uncertainty associated with IT initiatives and 

the costs of coordinating and monitoring also necessitates a study of governance 

mechanisms that can deal with the transaction costs in outsourcing IT services. 
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With the recognition that growing complexity of products and services leads to 

growth of outsourcing (e.g. Fine and Whitney 1996), it is important for 

contracting structures to manage dependence among organizations. 

As the ASP model matures, we would expect to see the need for 

performance guarantees ensuring efficient business process execution apart from 

technical dimensions such as reliability and availability. For instance, the ASP 

may need to promise a threshold level of process execution capability and 

software quality. Evidence from the Indian software industry finds that software 

firms need to make substantial investments in client-specific capabilities as well 

as project management capabilities (Ethiraj et al 2002). For success in outsourcing 

initiatives, it is important to structure contracts where the ASP has incentives to 

invest in knowledge about software architecture and business expertise. For this to 

occur, ASPs and user organizations need to evolve metrics for evaluating maturity 

of the ASP in executing service delivery. Developing appropriate metrics for 

service outsourcing is a further area of future research. 

Recent research on ASPs highlights the importance of ASPs managing 

user expectations and the role of satisfaction with ASP (e.g. Susarla et al 2003). 

While contracts can be designed to provide incentives for ASPs to execute 

projects effectively on measurable dimensions, attributes such as user satisfaction 

are non-contractible. Evidence from the automotive industry points to the fact that 

formal contracting accompanied by performance guarantees such as warranties 
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reduces the incentive for suppliers to invest in quality (e.g. Novak and Tayur 

2003). To ensure that users are satisfied with service delivery needs a 

commitment by the ASP towards the client where the ASP invests in 

understanding client specific routines and practices for business process 

execution. Relational contracting between firms and service providers can 

mitigate incentive problems as well as reduce costs of monitoring the contract.  
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CHAPTER 3 

 Multitasking and incentives in contracting for ASP services 

 

3.1 Introduction 

The emergence of ASPs, which provide information technology (IT) 

application services over the Internet to other organizations on a subscription 

basis, offers a strategic IT outsourcing option for companies. ASPs manage all the 

hardware, networking equipment, and software in off-site data centers; customers 

access their applications through a Web interface or a dedicated line. Unlike 

conventional IT outsourcing initiatives where the corporate IT department had the 

final accountability for the IT services (Cross 1995), the ASP business model 

transforms software into a service where the bears the final responsibility for 

providing IT services and is responsible for efficient execution. The ASP model 

could potentially lead to a vast reduction in tasks required from corporate IT 

personnel and allow companies to focus on core competencies. Since the ASP 

concept relies on providing IT services over the public Internet infrastructure, it is 

very critical that the ASP ensures rapid application response time, reliability, 

scalability and security of the IT solution (Lipschultz, 2001). The business press 

also highlights the importance of an ASP hosted solution being customized to suit 
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the organization’s needs and integrated with the organization’s back-end systems 

(Levinson 2003).   

For firms outsourcing to ASPs an important part of achieving success in 

outsourcing is to draft the right contracting structures. Contracting for ASP 

services is usually on a fixed price or time and material basis or a combination of 

both. An ASP working for fixed price compensation charges a fixed fee that is 

specified up front at the start of the outsourcing initiative. A time and material 

contract, on the other hand compensates an ASP for the person-hours of effort 

expended in delivering services to the client, i.e., compensation based on costs 

incurred to the ASP. The information systems literature posits that successful 

outsourcing arrangements should specify in detailed fee for service contracts 

(Lacity and Willcocks, 1998). This is echoed in the classic moral hazard view 

(e.g., Mirrlees 1999), which hold that high-powered incentive contracts, where a 

service provider is the residual claimant of cost saving effort, are optimal. On the 

other hand, compensating based on costs incurred is a low-powered incentive 

scheme whereby the service provider does not have an incentive to exert effort to 

reduce costs for the end users.  

However, the predictions about the optimality of incentive schemes from 

traditional agency theory do not hold when the service provider performs multiple 

tasks for the firm, and when some of these tasks are unverifiable. Providing high-

powered incentives on a verifiable task will induce a distortion of effort away 
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from tasks that are crucial to the principal but not readily reflected in the 

performance measure (e.g., Prendergast 1999). The multitask agency framework 

(Holmstrom and Milgrom 1991) considers the importance of achieving a balance 

of incentives when the agent has to perform multiple tasks. In the case of the ASP 

business model, an ASP needs to simultaneously deliver a stable and reliable 

network infrastructure as well as provide capabilities such as customization and 

integration (which are harder to verify as I discuss in section 2) to the end user 

organization. This chapter extends the intuition from multitasking agency to 

understand optimal contracting structures in ASP initiatives1.  

I also draw upon discussions in the practitioner literature, as discussed in 

section 3, to explicitly recognize the unverifiability in contracting for ASP 

services. I develop a concise theoretical model to establish that in the presence of 

complementarities between different tasks and unverifiability of some of the 

tasks, optimal incentives should be 'low powered’ (e.g., Slade 1996, Holmstrom 

and Milgrom 1991). The empirical contribution of this work is to verify 

predictions from multitasking agency theory in a situation where firms contract 

with a service provider to deliver IT services. Another contribution is to discuss 

potential endogeneity issues in the discrete choice estimation and rigorously 

control for effects that bias estimates. Using data from 153 ASPs I empirically 

verify predictions from multitask agency. An analysis of the balance between 

incentives devoted to competing tasks is important in a setting such as IT 
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outsourcing where the IT service provider not only needs technical knowledge but 

also an in depth understanding of the client’s industry and business process (e.g., 

Ethiraj et al., 2002).  

The rest of the chapter is organized as follows. In section 3.2 I discuss the 

multitask problem in ASP service provision. Based on the analysis developed in 

the section 3.3, I outline the empirical predictions in section 3.5 that optimal 

contracts should offer low powered incentives, i.e., compensating the ASP based 

on costs incurred (referred to as time and material contracts), rather than fixed 

price contracts. Section 3.6 presents the results of the empirical analysis using 

data from 153 ASP contracts. The concluding remarks are provided in section 3.7.  

3.2 Understanding the ASP business model 

3.2.1 Multiple tasks in the ASP service 

ASPs need to ensure that their performance is comparable to that of client 

server computing over a local area network (LAN) as well as handle security 

across multiple administrative domains (Kapadia and Fortes 1999). It is essential 

therefore that an ASP ensures service reliability, availability and rapid application 

response (Lee and Siewierek 1998). We refer to these services as the networking 

infrastructure provided by the ASP. Typically a service level agreement (SLA) 

between the ASP and the user organization promises a desirable level of service 

on these attributes. To ensure the service level agreement is met, ASPs have to 

deploy service management systems that can analyze performance breakdowns, 
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monitor how resources are provided in the network and perform fault 

management (Kar and Keller 1999). 

ASPs also need to enable analytic and transaction processing capabilities 

for end user organizations. ASPs offering solutions such as customer relationship 

management (CRM) or supply chain management (SCM) need to deliver 

capabilities such as order forwarding and demand forecasting, notifying channel 

partners of delivery requirement, updating inventory levels (e.g., Lee and Whang 

2001) and enabling the organization to share information with channel partners in 

real–time (e.g., Lee and Billington 1992, Gavirneni et. al., 1999). In order to 

deliver these capabilities ASPs need to integrate their offerings with other systems 

in an organization and tailor their solution to suit the clients’ needs in addition to 

providing networking infrastructure service (Margulius 2002). Indeed the concern 

that hosted solutions may not be easily customized or integrated with a company’s 

systems deters many potential users from outsourcing to ASPs (Levinson 2003).  

The failure of many ASPs to grasp that a complex application needed to 

be modified and integration tailored to a particular client needed to be provided 

has been often quoted as a reason for the for the early demise of many ASPs (e.g., 

Koch 2000). Organizations that report success in outsourcing to an ASP are those 

where the ASPs have proven integration capabilities and industry knowledge 

(e.g., Mears 2002). We refer to these services as business enabling capabilities. 

Providing these capabilities calls for extensive customization and developing 
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expertise in client-side business processes and industry knowledge on the part of 

the ASP.  

3.2.2 Task complementarity and effort substitutability 

Many organizations implement customer relationship management or 

supply chain management systems as a way of achieving a redesign of 

distribution systems, updating of information about customers and improving 

quality of customer support services. Thus even if an ASP hosting an on-line 

order entry system ensures 99% availability, this would serve limited purpose 

without ancillary services such as electronic product catalogs and workflow 

systems to allow the entire purchase to be completed on-line (e.g., Segev et. al. 

1998). The two service dimensions are therefore complementary since the value 

to the organization depends on the successful execution of both tasks.  

ASPs face multiple tasks that may be divergent in that their ability to 

effectively deliver value to the end user entails resources devoted to entirely 

different aspects of service provision; improving network infrastructure calls for 

developing expertise in networking applications while delivering business-

enabling capabilities needs an understanding of the IT requirements of the end 

user organization such as investing in software implementation methodologies. 

Due to the widely different nature of the services performed by the ASP, and due 

to the fact that most ASPs themselves are new organizations and lack 

sophistication along both dimensions of effort, the different effort choices are 
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substitutable in the ASP’s cost function. Moreover, the customer base of the ASPs 

being fairly small there cannot be economies of scale type of arguments for 

decreasing marginal costs. 

3.2.3 Unverifiability in providing business-enabling capabilities 

Recent evidence from business process outsourcing highlights the lack of 

metrics to measure process execution by service providers (e.g., Aron and Singh 

2003). A firm outsourcing software development can rely on guidelines specified 

by bodies such as the Software Engineering Institute for managing software 

projects; in the ASP business model there is a lack of similar understanding about 

metrics to assess process execution by the ASP. An organization sourcing to an 

ASP similarly needs metrics that can evaluate an ASP on its skill in delivering 

managed services, measure effectiveness of process execution and service 

delivery by the ASP, setup audit systems that can track non-conformance and 

process failures. While this is easier to do in services such as hosting payroll this 

may not be easy to do for applications such as customer relationship management 

services. 

ASPs typically host software packages purchased from a third party 

vendor. Many of these packages are developed with an implicit view of the way 

business processes should work (Davenport 1998) and there are limited metrics 

that can assess the effectiveness of tailoring these packages for firm specific needs 

(Cotteleer and Frei 2002). ASPs offering customer relationship management or 
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supply chain management need to integrate information across multiple 

databases; integration is not completely standardized (e.g., Jardim-Goncalves and 

Garcao 2002) and metrics to assess the effectiveness of integration do not exist in 

the ASP context. Another problem is that web-based development approaches in 

general have been characterized by less formal approaches and consequently there 

is a lack of controls or standards that can be used to measure performance (e.g., 

Avison and Fitzgerald 2003). The inability to specify appropriate metrics makes it 

difficult to objectively assess a software service provider’s effort (e.g., Banker 

and Kemerer 1992). The lack of metrics to assess process execution also limits the 

ability to assess the quality of these processes (e.g., Grady 1993). Consequently, 

the lack of metrics to describe the process execution by the ASP limits the ability 

of the parties to write contracts contingent upon successful outcomes. Table 3.1 

lists the complementary tasks and unverifiability associated with business 

enabling capabilities. 

3.3 A theoretical formulation of the multitask problem 

In this section we develop a concise conceptual model in a principal agent 

framework where the principal is the end user organization and ASP is the agent. 

We apply results from monotone comparative statics (e.g., Milgrom and Shannon 

1994, Topkis 1998) to model the complementarity between services (properties of 

supermodular functions are defined in the appendix) and generate empirically 

testable propositions. Predictions from monotone methods are robust to different 
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model specifications and this method has therefore been recommended for 

empirical analysis (e.g., Holmstrom and Milgrom 1994). We do not consider the 

model the effect of asymmetric information2 as the focus is on incentives rather 

than ex ante hidden information.  

We denote the ASP’s effort on the network infrastructure dimension, 

which is verifiable, by ],0[ HNWNW ∈  and effort on business enabling 

capabilities3,which is unverifiable by ],0[ HCAPCAP ∈ . ),( CAPNWd is the 

private cost of effort for the ASP4. The principal has two types of incentive 

instruments, ),(, CAPNWCF  where the contract either offers a fixed payment to 

the ASP or the realized costs ),( CAPNWC (this corresponds to the time and 

material contract form; for the rest of the chapter we use the terms cost based 

compensation and time and material interchangeably). The total cost is verifiable5 

but the costs of providing business-enabling capabilities cannot be independently 

measured. u is the reservation utility of the ASP. The reservation utility is the 

value that the ASP can get from its outside options in the case that a contract 

between the firm and the ASP cannot be reached. 

The value to an organization from an ASP’s effort varies across different 

applications that are outsourced; for some applications the ASP’s service 

generates greater value to the organization. ]1,0[∈δ is the application complexity 

and represents the marginal value of the services delivered by the ASP. The value 
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to the firm from an ASP’s services depends on the application complexity and the 

effort of the ASP on the two dimensions of service, ),,( CAPNWV δ = 

),( CAPNWfV δ+ where V is the threshold value delivered by the ASP. For 

tractability we assume that the value to the principal is lost unless both 

dimensions of service are delivered, i.e. 0),( =CAPNWf when 

0=CAP or NW is 0.  

A1: The realized cost function ),( CAPNWC is continuous and non-decreasing in 

each argument. 

Since the two types of efforts are substitutable in the agent’s cost function, any 

choice of effort is costly for the ASP. Therefore 

A2: The ASP’s disutility of effort ),( CAPNWd  is continuous, separable and non-

decreasing in each argument 

Since benefits to the principal are increasing in the joint execution of both 

services, 

A3: ),( CAPNWf  is continuous, increasing in each argument, differentiable and 

the cross partial derivative is positive 0≥
∂

∂
CAP

f
, 0≥
∂

∂
NW

f
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3.3.1 Incentives and choice of contract with unverifiable services 

Let us consider a situation where the firm chooses a fixed payment 

F contract to maximize ),( CAPNWfV δ+ . When we assume a risk neutral firm 

and ASP2, the participation constraint for the ASP is uCAPNWdF ≥− ),( . The 
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ASP’s problem then is to maximize net surplus, i.e., AP),d(-maxarg
,

CNWF
CAPNW

 

subject to uNW,CAPFCAPNW ≥∈ )d(- , . The ASP’s problem then becomes 

),(min    , CAPNWdCAPNW ∈ . As the business enabling capabilities provided by 

the ASP are unverifiable, and the effort function is separable and increasing, the 

ASP sets HNWNW = and 0=CAP . Since efforts are substitutable, the high-

powered incentive contract actually induces the ASP to neglect effort away from 

the unverifiable service.  

With a low powered incentive contract, the ASP’s objective function 

becomes ),(),(maxarg CAPNWdCAPNWCNW,CAP − which leads to 

NW
d
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3.3.2 Task complementarity and optimality of low powered incentive 

contracts 

Letτ  denote the type of the contract, }1,0{∈τ  where 1  =τ  denotes a time and 

material contract and 0  =τ  denotes a fixed price contract. 

 The user organization’s decision problem then is to decide the services to be 

outsourced to an ASP and type of contract to maximize its value, i.e., 

)]F()1(),(),(([maxarg , −−+−+ VCAPNWCCAPNWfV τδτδτ .  

Proposition 1 The total value to the user organization is supermodular in 

CAPNW , and has increasing differences in δτ ,,,CAPNW (proof in appendix) 
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Given the objective function is supermodular in CAPNW , and has increasing 

differences in δτ ,,,CAPNW  we can apply the monotone comparative statics 

theorem (Topkis 1978) to state  

Proposition 2: The optimal choices δτ , of the firm are monotone 

nondecreasing in CAPNW , ; (proof in appendix) 

 Proposition 2 highlights the chief empirical implications in this chapter. When 

there are multiple dimensions of services rendered by the ASP, the performance 

measures need to achieve a congruence of goals between the ASP and the firm. 

Our model suggests that one of the motivation for contract design is to mitigate 

dysfunctional behavior by the ASP in distorting effort away from one task to 

competing tasks. Central to our thesis is the complementarity between the 

different services performed by the ASP and the unverifiability associated with 

some of the service dimensions. Analyzing the data, we should expect then to see 

that ASPs supporting applications such as CRM have time and materials 

contracts. A fixed price contract will distort away effort from the unverifiable 

dimensions of effort, making contracts with cost based compensation optimal. We 

should also expect that when organizations demand greater customization and 

integration from an ASP, a time and material contract is optimal. We outline two 

of the main implications below: 

Implication 1: δτ , are pairwise complements since the objective function has 

increasing differences in δτ , ; further, both are nondecreasing in NW and CAP, 
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i.e., when the parameters increase we expect an increase in both τ and δ . We 

therefore expect a positive association between application complexity and the 

contract type. When ASPs provide services that confer greater value to the 

organization, we expect the outsourcing initiatives to be governed by low 

powered incentive, i.e., time and materials contracts.  

Implication 2: Positive association between contract type (being time and material 

contract) and the ASP’s effort on business enabling capabilities since τ is non-

decreasing in CAP  

Implication 3: Positive association between application type and business 

enabling capabilities. Since δ  is increasing in NW , we also expect that complex 

applications demand a greater effort from the ASP towards providing business 

enabling capabilities.  This is because ASPs need to put in greater effort towards 

tailoring the application to suit the firm’s needs, facilitate integration with other 

applications in the organization and invest in understanding the client’s business 

needs. 

3.3.3 Implications for empirical analysis: matching of principal and agent 

characteristics 

The most parsimonious empirical estimation method is to employ an (ordered) 

linear logit or a probit estimation since we have an order over the power of the 

incentives in the contract, i.e., ranging from high powered to low powered (i.e., a 

time and material contract form is a low powered incentive contract form and a 
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fixed price contract is a high powered incentive contract). However, as 

researchers have argued, “a key dichotomy between theoretical and empirical 

literatures is that, in the theory literature there is no measurement problem 

regarding principal, agent and task characteristics,” (Ackerberg and Botticini 

2002). We discuss two such issues that could introduce potential measurement 

problems below. 

3.3.3.1 Are choices simultaneous or sequential? 

As proposition 2 establishes the firm decides on the choice of contract type and 

application complexity. Regressing the contract type on application complexity 

assumes that these choices are made sequentially, i.e., ASPs and end user 

organizations first decide the complexity of applications that will be outsourced 

and then decide the type of contract.  Both could however be determined 

simultaneously; a firm outsourcing to an ASP could go through a decision making 

process where the decisions of outsourcing complex applications and the choice 

of contracts influence each other through a feedback mechanism. In that case the 

explanatory variables for application complexity are correlated with the 

dependent variable (i.e., contract type) since the decision making process, 

unobservable to the econometrician, leads to a correlation between the application 

type and the contract type. Discrete choice literature has characterized this as a 

‘simultaneity bias’ (e.g., Chintagunta et al. 1999):  a firm’s choice of observable 

factors (used in the discrete choice estimation) as well its choice of contract type 
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are both based on optimizing behavior that links the choice of contract and 

duration of the contract to the information it possesses.  

3.3.3.2 Implicit matching between ASP and task characteristics 

Regressing the contract type on the application outsourced also does not 

recognize that there could be an implicit matching between ASP characteristics 

and the application outsourced (e.g. Ackerberg and Botticini 2002). Recent 

research has argued that software providers’ capabilities play an important role in 

which provider is selected (Ethiraj et al 2002). When firms and ASPs are 

‘matched’ with each other, the ASP characteristics, which are exogenous 

variables to the firm, become endogenous in the contract choice equation due to 

the ignored matching between ASP type and characteristics of the outsourced 

task. For instance, ASPs with known software project execution capabilities are 

chosen to execute long-term projects, and ASPs who are known to have a good 

understanding of clients’ processes are chosen to execute complex applications 

that demand extensive knowledge of business functionality from the ASP.  

3.3.3.3 Instrumental variables estimation 

The contract choice equation can be stated as: 

εααα ++−+= ASP210 ORGUSERCONTR  

Where USER-ORG denotes characteristics of the user organization and the tasks 

outsourced to ASP, and ASP denotes the characteristics of the ASP, such as the 

degree of effort that needs to be spent by the ASP. 
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When the contract type and the characteristics of tasks outsourced to the ASP are 

simultaneously determined, the error term ε  will be correlated with USER-ORG. 

When there is no simultaneity, but let us assume there is a simple linear matching 

between the characteristics of the principal and the ASP such as 

ηβββ +++=− CONTRASPORGUSER 210 , then ORGUSER _ and η  are both 

correlated with ε .  

Recognizing these two problems, recent empirical analyses employing discrete 

choice methods have employed instrumental variables to reduce the biases due to 

unobserved characteristics of contracting parties as well as that of simultaneity of 

choices (e.g. Ackerberg and Botticini 2002, Baker and Hubbard 2002). Variables 

that have explanatory power in determining the ASP selected (and not the contract 

type) are good candidates for instruments. Prior literature (e.g., Ethiraj et al 2002) 

identifies two types of service provider capabilities: project execution capabilities 

denote the provider’s capability in managing projects and client specific 

capabilities denote the provider’s business knowledge and denotes an 

understanding of the clients IT needs. Project execution capabilities are important 

in determining the contract duration and the client specific capabilities influence 

the application type. This can reduce potential biases due to endogenous matching 

and simultaneity. 

3.4 Data collection and analysis 

3.4.1 Data collection 
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Data was collected through a mail survey by a professional data collection 

organization from application service providers on contracting practices. The 

questionnaire was designed based on the total design method of survey research 

(Dillman 1978). The questionnaire was pre-tested on a sample of 23 ASPs. To 

address biases in the type of services that ASPs provide, our sample did not 

contain large corporations such as Oracle who also offer hosted services. A large 

company offering hosted software would be able to devote sufficient resources to 

multiple services, thereby contradicting assumptions of task substitutability. The 

survey population included people involved in strategic business development or 

similar roles in an ASP. To minimize respondent bias, the recommended method 

is that key informants participating in the survey be those who participate in 

decision making related to the topic of the survey (Phillips and Bagozzi, 1986). 

We specified that respondents should be individuals who are involved with 

strategic business development or similar areas in the organization. To enforce 

accuracy in reporting, the criterion was that all respondents qualify for our 

definition of ASP. For the purpose of our survey, we defined an ASP as “any 

company that provides access to remotely hosted IT applications over a Wide 

Area Network (WAN), a Virtual Private Network (VPN) or over the Internet.  

These services may include Financial and Accounting applications, IT 

Networking applications, and Customer Relationship Management.” 
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600 questionnaires were administered of which 153 proved to be usable 

responses. The data collection was done in two stages. The two-sample 

Kolmogrov-Smirnov Z test found no bias between the responses (Anderson, 

1958)7. The questionnaire used for data collection is presented in appendix 1. A 

confirmatory factor analysis was performed to test for instrument validity. The t 

values for all the indicators exceeded the recommended value of 3.29 at a p level 

of 0.01, supporting convergent validity (Anderson and Gerbing, 1988).  

3.4.2 Description of variables 

The contract type (CONTR) as we defined in section 1 is either fixed price or 

time and material. 

As a measure of complexity of services offered by the ASP, we look at 

project completion time (COMP_TIME), defined as the actual months taken for 

project completion, a dummy for the application type (APP) which is 1 if the IT 

service supported by the ASP is SCM or CRM, and contract duration 

(DURATION), which is the term of the contract between the ASP and the end 

user organization. The time required to design components has been used as a 

proxy for complexity of a product (e.g., Monteverde and Teece 1982, Masten et al 

1989). Methodologies for estimating project size such as function points specify 

delivery rates per month where a more complex project is likely to have lower 

delivery rates per month and hence longer project completion time. Further, we 

also collected data on the decision maker (DEC-MAKER), i.e., who is responsible 
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for the outsourcing decision in the end user organization. For complex projects 

both business users and MIS departments are involved in the outsourcing decision 

while the decision to outsource functionally less complex applications such as 

web hosting can be taken by the MIS department alone.  

The importance of network infrastructure is measured as a semantic 

differential in response to questions assessing the importance assigned to service 

level agreements on reliability, scalability and application response time. To 

ensure stable infrastructure the ASPs have to develop network platforms that are 

scalable and design systems that reduce latency, i.e., delay time. Service level 

agreements between the ASP and the end user organization serve as guarantors of 

network infrastructure services, therefore we measure the importance assigned to 

service level agreements on three dimensions: tools to prove SLA achievement 

(SLA-PERF), SLAs on network reliability (SLA-NW) and SLAs on customer 

response time (SLA-RESP) as a proxy for the importance assigned to network 

infrastructure services. This is in line with prior studies that have measured 

performance of a service provider (Kekre et. al., 1995) and desired service 

attributes (Parasuraman et al., 1985).  

We measure the ASP’s project execution capabilities on a semantic 

differential scale where the respondents are queried about the ASP’s knowledge 

of project management (PROJ_SPEC). The literature on software projects 

typically looks at a service provider’s capability to manage projects within 
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schedule and its ability to produce defect free software products. However since 

the ASP typically hosts an already developed package, we looked at three 

capabilities that are important in the ASP context: the ASP’s investment in 

network management, ability to rapidly implement and deliver IT services. The 

client specific capabilities (CLIENT_SPEC) of an ASP are measured on a 

semantic differential scale where the respondents are queried about their 

knowledge about clients’ business processes. These variables are used as 

instruments to remove the bias associated with endogenous matching and 

simultaneity of firm choices. 

Uncertainty in ASP initiatives is measured as a semantic differential in 

response to questions assessing the difficulty in foreseeing (e.g., Anderson and 

Schmittlein 1993, Anderson 1985) technological services required from the ASP. 

In line with prior studies that have looked at uncertainty in IT projects (Barki et al 

1993) we assessed uncertainty in ASP initiatives on the dimensions of security 

(UNC-SECURITY), project completion time (UNC-IMPL), integration with other 

IT systems (UNC-INTEG) and compatibility with future standards (UNC-

COMPAT).  

The descriptive statistics are presented in table 3.2. To test potential biases 

in the sample we tested for normality of the data sample by conducting the 

Shapiro-Wilk (Shapiro and Wilk 1965) test and the Anderson-Darling test for 
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distributional adequacy. Our assumption of normality was not rejected at the 1% 

level. 

3.5 Results of empirical analysis 

3.5.1 Validating assumptions of complementarity  

Since we assume (A3, section 3) that the value to the firm are complementary in 

the ASP’s effort on network infrastructure and business enabling capabilities, one 

of the empirical issues is to verify if it is indeed the case. Prior studies have 

validated complementarity by testing for correlation between key parameters 

(Ichniowski et. al. 1997). However, it has been argued that correlation between 

variables can be driven by unobservable factors that increase the returns to joint 

adoption and thus cause a joint distribution of the variables (Athey and Stern 

1998). In general, if exogenous factors that cause end user organizations to expect 

a higher performance on the network infrastructure dimensions as well as those 

that increase the business enabling capabilities demanded from the ASP are 

affiliated, then the two dimensions of effort can show positive covariation without 

any relationship between the two. For instance, the application type might 

demand a higher importance of infrastructure as well as business enabling 

capabilities. To control for exogenous factors that determine joint distribution of 

variables, the recommended method is to measure the conditional variation (e.g., 

Arora and Gambardella 1992, Cockburn et. al., 2001). The conditional correlation 
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estimates were obtained by analyzing the correlations of the variables, controlling 

for application type and ASP characteristics. 

We estimated Spearman rank correlation correlations between the reported 

level of importance assigned to network infrastructure dimensions and the project 

completion time. The correlation estimates reveal that there is a strong positive 

statistical association between the two dimensions of ASP service. As a 

robustness check, we also test a related property of complementarity called 

affiliation (Holstrom and Milgrom 1994), which implies a property that large 

values of a variable make it likely that the affiliated variable is also larger rather 

than smaller. Affiliation between the variables can be estimated by first estimating 

business enabling capabilities conditional on application type and regressing on 

importance of network infrastructure.  We present estimates of correlation, 

conditional correlation and affiliation between the two dimensions of service in 

table 3.3, which show positive correlation robust to conditioning on application 

type. 

3.5.2 Testing for causality problems due to asymmetric information 

The literature on moral hazard posits that behavior of the agent results from the 

incentives offered in the contract, while the literature on asymmetric information 

holds that the contract results from unobserved heterogeneity of agents which pre-

exists the contractual relationship. Empirically, the opportunistic nature of the 

ASP is unobservable and creates a bias in estimates since the ASP type constrains 
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the form of the contract (e.g., Chiappori and Salanie, 2003). To test the 

implications outlined in this chapter, we assume that the contract type is 

determined by the multitasking considerations that are well understood by the 

ASPs and the end user organization. An alternate hypothesis for the choice of 

contracts is opportunistic behavior by the ASP. An opportunistic ASP faced with 

a low powered incentive contract will deliberately choose processes that are 

designed to make the business enabling capabilities less verifiable; unverifiability 

of applications is then an endogenous variable in the estimation of contract 

choice. Opportunism by the ASP can be potentially inferred by looking at post 

contractual behavior by the ASP. Prior literature suggests that if there is 

opportunistic behavior by the ASP, a cost based compensation scheme would lead 

the ASP to incur overruns in costs and schedule, i.e., the probability of contract 

choice and the probability of overruns are affiliated (e.g., Ausubel 1999). On the 

other hand if there is no opportunistic behavior by the ASP, contractual overruns 

are likely to be uncorrelated with the choice of contract. Following the precedent 

of empirical studies that test for asymmetric information (e.g., Chiappori and 

Salanie 2000) we conduct a bivariate probit estimation of contract choice and 

observed overruns on model variables. The presence of asymmetric information 

should cause a positive correlation between the two error terms. A two-tailed Chi 

Square test failed to reject the null hypotheses of no correlation. Therefore we can 

rule out asymmetric information effects in our sample.   
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3.5.3 Ordered logit model estimation 

The empirical implications of proposition 2 are that overall, greater complexity of 

applications should lead to more low-powered incentive contracts. Following the 

framework of revealed preference (e.g., Hubbard 1998), in the presence of 

competition in the ASP sector and when firms sourcing from ASPs are able to 

assess the inherent multitasking tradeoffs, the empirical results should confirm 

proposition 2. Indeed, anecdotal evidence from the business press points to 

intense competition in the ASP sector (Lipschultz 2001) and that ASPs services 

are tailored to response to market demand (Pring, 2002).  Our theoretical model 

argues that importance of network infrastructure as evinced by strong SLAs 

coupled with the unverifiability of the business enabling capabilities results in the 

optimality of low powered incentive contracts.  

The ordered logit estimation presented in table 3.4 shows mixed support for the 

above. Project completion time is significantly associated with the probability of a 

low powered incentive contract, in line with the predictions from our theoretical 

model. However, application type has a positive but not significant coefficient in 

the logit estimation. We also tested for interaction effects: column 2 of table 3.4 

considers the differential impact of application type on contract choice depending 

on project completion time. We find that application type is significantly 

associated with time and material contracts for projects with longer completion 

time, i.e., those that involve more effort from the ASP on the business enabling 
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capabilities dimension. Also, since network infrastructure and business enabling 

capabilities are complementary for the firm, and these in turn should be correlated 

with a time and material contract, we should expect a positive interaction term 

between them. Column 3 considers the interaction between project completion 

time and importance of SLAs on application response and finds a significant 

positive coefficient. The magnitude of the interaction term is less than that of the 

interaction effect between application type and completion time.  

3.5.4 Instrumental variables estimation 

Observable characteristics of the ASP that have explanatory power in determining 

the characteristics of outsourced task such as contract duration and application 

type, but do not affect contract choice, are good candidates for instrumental 

variables. The recommended procedure is to specify a structural model which 

explicitly recognizes the decision making process by the firm which accounts for 

the matching between ASP type and characteristics of the project and use this 

estimating the contract type (e.g., Ackerberg and Botticini 2002, Berry et al 

1995). To ensure that the instruments used are ‘good’ we verified that there is no 

direct effect of the instrumental variables on the contract choice equation. 

Instrumental variables for contract duration 
Since ASPs with known project management capabilities can be matched 

to projects of long duration we carry out a linear instrumental variable estimation. 

We make a simplification in assuming that contract duration is continuous rather 
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than discrete. Using ordinary least squares, we estimate an equation with contract 

duration as the dependent variable and project management capabilities of the 

ASP as explanatory variables. The estimated value of contract duration is used as 

an explanatory variable in the logit model of contract choice along with other 

explanatory variables. As a robustness check we carried out the above estimation 

using a generalized method of moments estimation (Berry et al. 2001) and 

verified that the estimates were consistent with that of the two-stage estimation. 

The estimates are presented in column (i) of table 3.5. We find that contract 

duration has a small but significant effect on the probability of a time and material 

contract form. 

Instrumental variables for application type 

Since the application type is discrete (i.e., the application type dummy is 1 if the 

ASP offers supply chain or customer relationship management services and 0 

otherwise) we estimate two-stage logit full information maximum likelihood (e.g., 

Ackerberg and Botticini 2002).  We estimate first a logit model with application 

type as dependent variable and the ASP’s client management capabilities as 

exogenous variables. We then compute a logit model of contract choice with the 

estimates of application type along with other explanatory variables. The 

estimates are presented in table 3.5, column (ii). Controlling for endogenous 

matching and simultaneity, we find that application type is strongly associated 

with the likelihood of a time and material contract form. 



 103 

3.6 Conclusions and implications for IS literature 

In this chapter we investigate the implications of optimal contract choice 

between the end user organization and the ASP with complementarity between 

different services performed by the ASP and unverifiability along one of the 

service dimensions. Fixed price contracts offer strong incentive properties when 

quality is known beforehand, such as implementing standardized packages. Our 

theoretical model shows that unverifiability in the provision of business enabling 

capabilities, which is complementary with network infrastructure provision, 

makes it optimal for the firm to offer a low powered incentive contract. To test 

complementarity between various services done by the ASP, we analyzed the 

conditional covariance between the different service dimensions. Our empirical 

analysis of contract choice establishes that for applications where the 

infrastructure capabilities and the business enabling capabilities provided by the 

ASP are complementary, the optimal contract should be low powered.  

One of the implications for IS literature is the importance of processes 

such as contractual provisions and mandatory quality guarantees that can serve to 

ameliorate the distortions in performance due to the multitask tradeoffs. Further, 

these incentive instruments should be complementary. For instance, if the end 

user organizations can write contracts that specify success on multiple 

dimensions, the optimal contract causes the ASP to view the different services as 

complementary (e.g., MacDonald and Marx 2001 in the case of executive 
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compensation).  There is then a strong incentive for the ASP to concentrate on 

both the business enabling capabilities as well as networking infrastructure.  

Subjective performance measures in conjunction with objective performance 

measures can reduce the task distortion associated with output-based 

compensation (e.g., Baker et. al., 1994). Relational norms such as trust can serve 

as self-enforcing safeguards for implementing outcomes that cannot be 

enforceable by formal contracts. Reputational concerns of the agent imply that 

when faced with the effort substitution similar to that the ASP faces between 

allocating effort on networking or on business enabling capabilities, the ASP will 

invest in providing services that are unverifiable even when the incentives for 

doing so are not high, due to the considerations of future reputation. Future 

research can analyze in more detail the role of subjective performance measures 

and relational governance in mitigating multitask agency problems.  

Another direction for future research is to understand the balance of 

incentives in software projects. In outsourcing IT services, for instance, it is not 

only control over costs, but other criteria such as customer satisfaction, quality, on 

time completion etc. that are important to an organization. It is important that 

optimal performance measures achieve congruence between the service providers’ 

actions and outcomes desired by the firm (e.g., Banker and Kemerer 1992) in 

order to realize value from outsourcing. Future analyses of multitasking agency 

can hold out insights to other settings such as offshore software development 



 105 

where incentive schemes should be designed to create the optimal balance of 

tasks.   
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APPENDICES 

APPENDIX FOR CHAPTER 1 

I INITIAL UNSTRUCTURED QUESTIONNAIRE 
Q.1 Are you familiar with the term application service provider (ASP)?  How would 

you define an ASP? 

Q. 2 Is there a common set of criteria that your company uses to evaluate ASPs, 

regardless of the specific application being considered for outsourcing? (IF YES) 

What is that criteria?  

Q.2 Is the Return on Investment (ROI) strictly financial, or are there other benefits 

that justify the decision to outsource an application to an ASP?  

Q.3 What are the internal factors that constitute a barrier to outsource to an ASP? 

Q. 4 Does your company currently use the Internet to transact with customers and / or 

suppliers? 

Q. 5  Does your company currently use the Internet in organizational processes? 

Q. 6 What do you perceive to be the drawbacks in outsourcing to ASPs? 

Q. 7 When did you decide to outsource to an ASP? Do you intend to continue 

outsourcing to an ASP for the next 12 months? (IF YES) Why do you want to 

continue using ASP services? 
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SURVEY INSTRUMENTS: FINAL QUESTIONNAIRE 

Questions about respondent 

Question 1 Are you someone who works for or involved in decisions regarding 

the business applications for your company? 

Question 2 Are you familiar with the term ‘Application Service Provider?’ 

Question 3 How would you define an application service provider?’ 

Question 4 How would you describe your current occupation? Choose from 

below: 

MIS: IT, Computer, Networking 

Non- MIS Executive 

Director, Manager, Supervisor, 

Staff (Describe the department associated with and job title) 

______________________ 

When did your organization implement ASP services? 

For the next few questions we will be asking you to rate how much you agree or 

disagree with a series of statements.  Please use the following scale:  Strongly 

Disagree (1), Disagree (2), Slightly Disagree (3), Neither Disagree nor Agree (4), 

Slightly Agree (5), Agree (6), Strongly Agree (7). 
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I Perceived provider performance  
How much do you agree or disagree from your experience with an ASP that the 

following objectives have been achieved?  

Low implementation and service costs 
Access to best technology 
Better maintenance support 
Ability to implement IT solutions rapidly 
Ability to integrate information from various functional applications  
 

II Satisfaction with ASP  
How much do you agree or disagree with the following statements indicating your 

company’s satisfaction with the ASP and indicate your desire to continue using an 

ASP? 

My company’s senior management is satisfied with security and privacy offered by the ASP 

My company’s senior management is willing to share workload and information with an ASP. 

My company’s MIS department is satisfied with the security and privacy offered by the ASP. 

Our MIS is willing to share workload and information with an ASP. 

Overall, I am satisfied with the ASP’s way of implementing IS projects.  

III Prior Internet usage of the organization 
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Please choose between these responses 
0% 
1 – 25% 
26 – 50% 
51 – 75% 
76 – 100%�

1 Of your company’s revenues, what percentage is generated from direct online 
orders?  

2 What percentage of your procurement of MRO items (e.g., supplies, maintenance, 
etc.) is done online?  

3 What percentage of your production goods (e.g., raw materials or components for 
manufacturers, finished goods for distributors and retailers) is procured online?  
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4 What percentage of service requests is resolved electronically?  

5 What percentage of your new customers was acquired online?  

�

IV Prior systems integration 
How much do you agree or disagree with the following statements about your 

company’s installed technological systems, prior to outsourcing?�

Our systems allow continuous monitoring of order status at various stages in the process 
Our systems can easily transmit, integrate, and process data from suppliers, vendors, and 
customers. 
Employees can easily retrieve information from various databases for decision support. 
Data is easily shared among internal systems in my company 

V. Maturity of internal IT 
How much do you agree or disagree with the following statements about the 

advantages of internal development of IT systems as opposed to ASPs? 

Internal development offers a better way than ASP to get needed IT functionality 

Internal development is better than ASP if we want to be less vulnerable to network failures 

Internal development offers less of a threat of IT solution being obsolete than ASP 

VI Disconfirmation    
From your experience with ASP, how much do you agree or disagree that 

outsourcing to an ASP was better or worse than expected for the following 

factors? Strongly disagree indicates better than expected and strongly agree 

indicates worse than expected experience with ASP 

Long implementation period 
Overlap of existing capabilities 
Obsolete IT solution 
Vulnerability to network problems 
Security record of ASP 
Loss of control over information 
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VII Functional Capability of the ASP 
How much do you agree or disagree that the following factors are important when 

you decide to outsource business applications to a specific application service 

provider? 

ASPs should support all our business application outsourcing needs. 
ASPs should be profitable and stable companies. 
ASPs should have experience in my industry or vertical market. 

VIII Technical service guarantees 
How much do you agree or disagree the following technical service guarantees 

are important for you when you decide to contract out services to a specific 

application service provider? 

ASPs should have tracking tools and systems to prove SLA (Service Level Agreements) 
achievement 
ASPs should have SLAs on network reliability and security. 
ASPs should have SLAs on application response time 
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TABLES FOR CHAPTER 1 

TABLE 1.1: SCALE DEVELOPMENT  

Construct
s 

Indicat
ors 

Std. 
Loadi
ng 

Std. 

Erro
r 

T 
valu
e 

P value Indic
ator 
relia
bility 

Compos
ite 
reliabili
ty 

Perceived 
Provider 
Performance 

PERF1 
PERF2 
PERF3 
PERF4 
PERF5 
 

0.670 
0.711 
0.638 
0.898 
0.829 

0.078 
0.097 
0.066 
0.061 
0.075 

11.60 
12.56 
16.92 
17.62 
15.60 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.449 
0.505 
0.408 
0.806 
0.687 

0.87 

Maturity of 
internal IT 

MAT1 
MAT2 
MAT3 
 

0.880
7 
0.956 
0.921 

0.116 
0.092 
0.107 

17.76 
20.42 
19.13 

<0.01 
<0.01 
<0.01 

0.776 
0.914 
0.848 

0.94 

Prior 
Internet 
usage 

INT1 
INT2 
INT3 
INT4 
INT5 
 

0.604 
0.826 
0.807 
0.682 
0.508 

0.128 
0.104 
0.134 
0.101 
0.101 

9.89 
14.81 
14.40 
13.06 
13.06 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.365 
0.682 
0.648 
0.457 

0.82 

Prior 
systems 
integration  

SYSINT1 
SYSINT2 
SYSINT3 
SYSINT4 
 

0.265
9 
0.504 
0.652 
0.568 

--
droppe
d 
0.174 
0.174 
0.129 

--------
--- 
6.08 
6.89 
5.62 

-------- 
<0.01 
<0.01 
<0.01 

 
0.254 
0.425 
0.323 

 
0.60 

Disconfirma
tion  

DISCON
F1 
DISCON
F2 
DISCON
F3 
DISCON
F4 
DISCON
F5 
DISCON
F6 
 

0.556 
0.717 
0.776 
0.791 
0.917 
0.657 

0.111 
0.113 
0.108 
0.097 
0.107 
0.110 

8.97 
8.81 
12.39 
12.07 
12.64 
11.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.309 
0.296 
0.514 
0.494 
0.529 
0.431 

0.83 

Satisfaction 
with ASP 

SATIS1 
SATIS2 
SATIS3 
SATIS4 
SATIS5 

0.772 
0.729 
0.770 
0.623 
0.648 

0.113 
0.085 
0.080 
0.109 
0.106 

12.33 
16.04 
10.23 
10.75 
13.12 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.596 
0.532 
0.592 
0.388 
0.420 

0.80 
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Functional 
capability of 
the ASP 

CAP1 
CAP2 
CAP3 

0.972 
0.667 
0.478 

0.141 
0.123 
0.124 

13.12 
9.76 
6.71 

<0.01 
<0.01 
<0.01 

0.945 
0.445 
0.228 

0.76 

Technical 
service 
guarantees 

TECH1 
TECH2 
TECH3 
 

0.716 
0.621 
0.667 
 

0.083 
0.083 
0.081 

7.16 
7.33 
9.78 

<0.01 
<0.01 
<0.01 

0.513 
0.386 
0.445 

0.72 

 



 113 

TABLE 1.2: PARAMETER ESTIMATES OF THE PATH ANALYSIS 

Dependen
t 
construct 

Independen
t Construct  

Coefficient Std. 
coefficie
nt 

Std. 

Error 

T P R2 

Perceived 

Provider 

Performance 

Prior systems 

integration  

-0.306 -0.319 0.103 -

2.986 

** 0.319 

 Functional 

Capability of 

the ASP 

0.067 0.108 0.049 1.787 *  

 Technical 

service 

guarantees 

1.002 0.531 0.228 4.388 ***  

 Prior Internet 

Usage 

0.073 0.089 0.065 1.129   

 Maturity of IT  -0.186 -0.028 0.545 -

0.341 

  

Satisfaction 

with ASP  

Perceived 

Provider 

Performance 

0.626 0.434 0.140 4.465 *** 0.355 

 Disconfirmatio

n  

-0.438 -0.437 0.091 -

4.829 

***  

 Prior Internet 

Usage 

-0.051 -0.043 0.090 -

0.571 

  

 Maturity of IT  -0.119 -0.012 0.799 -

0.149 

  

 Functional 0.117 0.130 0.069 1.704 *  
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Capability of 

the ASP 

 Technical 

service 

guarantees 

-0.109 -0.040 0.297 -

0.368 

  

 Prior systems 

integration  

0.265 0.191 0.153 1.732 *  

*denotes significance at the 10% level, ** denotes significance at the 5% level 
and  
*** denotes significance at the 1% level of confidence. 
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APPENDIX FOR CHAPTER 2 

SURVEY INSTRUMENTS 

Questions related to client attitudes 
1. Strength of internal MIS group of user organization 

Client companies prefer to implement IT solutions internally 

2. Expectations of continued interaction 

Client companies would prefer to partner with us to meet their future application 
outsourcing needs.  
 

Questions related to ASP 
3. Industry accreditation of ASP  

To be a successful outsourcing partner we must be industry accredited.  

4. Perceived financial stability of ASP 

To be a successful outsourcing partner we must be profitable and stable companies. 

PROJECT SPECIFIC QUESTIONS 
For the project undertaken on behalf of a client, please answer the following 

questions 

I What is the application supported by ASP  
(Indicate which of the following) 

Web Hosting  
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IT Support, Web, or Email applications  

Productivity applications, such as word processing, spreadsheets, and database 

management  

Financial, accounting or human resource 

Enterprise Resource Planning (ERP)  

Supply Chain Management applications or Customer Relationship Management 

(CRM) 

E-Commerce applications or functions, such as fulfillment, credit card processing, 

and inventory control 

II ASP Business agreements –Duration 

What is the duration of the contract between ASP and end users? (Duration is the 

term of the contract between the ASP and the client) 

• Less than one year  

• One year to two years  

• Two years to three years 

• Three years to five years 

• Longer than five years 

Please use the following scale to answer the next few questions: Strongly 

Disagree, Disagree, Slightly Disagree, Neither Disagree nor Agree, Slightly 

Agree, Agree, Strongly Agree. 
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III Uncertainty in technology 

How strongly do you agree or disagree that these statements?  

It is difficult to anticipate fully integration needs with future application 

capabilities of the client 

It is difficult to anticipate compatibility with future standards 

It is difficult to anticipate future application response time.  

It is difficult to anticipate network connectivity needs of the client 

It is difficult to anticipate client expectation of personalized service to their 

suppliers and customers 

IV Perceived importance of Service Level Agreements  
How strongly do you agree or disagree with these statements about the 

importance of SLAs? 

It is important to have SLAs (Service Level Agreements) on network reliability 

and security. 

It is important to have SLAs (Service Level Agreements) on customer response 

time. 

It is important to have SLAs (Service Level Agreements) on application 

scalability 
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V Perceived trust  

How strongly do you agree or disagree with these statements about your client’s 

trust in you? 

Client companies’ senior management is willing to share workload and 

information with my company. 

Client companies’ senior management thinks the use of my company’s services is 

a good way to get IT functionality. 

Client companies’ IT department is willing to share workload and information 

with my company. 

Client companies’ IT department thinks the use of my company’s services is a 

good way to get IT functionality. 

VI Perceived importance of specific investments 

How strongly do you agree or disagree with these statements? 

To provide effective service, we have to spend considerable effort in 

understanding the business domain of our client. 

To provide effective service, we must have considerable experience in the client’s 

industry of vertical market.  

To provide effective service, we have to invest in domain specific knowledge of 

client firms. 
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To provide effective service, we have to acquire software application capabilities 

for solution-specific knowledge of client firms. 

VII Overrun  
(Responses 2 and 3 were coded as projects with overrun) 

What is the status of the contract? 

1. On time, on budget 

2. On time, over budget 

3. Over time, over budget 
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TABLES FOR CHAPTER 2 

TABLE 2.1 CONSTRUCTS USED IN PRIOR LITERATURE 

Construct/ 
Variable 
Name 

Constructs used in prior 
studies in software 
engineering and economics 
literature 

Impact on contracting 
outcomes 

Requirements 
uncertainty 

Requirements uncertainty 
(Nidumolu 1995) 
Requirements ambiguity (Harter 
et al 2000) 

Needs flexibility in dealing 
with unforeseen situations; 
adaptable to change  

Contract duration Project duration (Nidumolu 1995, 
1996; Jenkins and Wetherbe 
1984) 

Schedule slippages and 
volatile requirements 
necessitate renegotiation  

Application 
complexity 

Software complexity (Banker and 
Slaughter 2000) 
Technological complexity 
(Crocker and Reynolds 1993) 

Volatility and 
interdependence necessitate 
flexibility in designing 
contracts 

Performance 
guarantees 

Performance guarantees (Shavell 
1980, 1984; Rogerson 1984) 

Can serve as substitutes for 
specifying contingent terms 

Trust Partnership quality(Grover et. al. 
1996) 
Trust between parties (Gopal et. 
al. 2001, Corts and Singh 2003) 

Can mitigate incentive 
distortions associated with 
T&M contracts 

Specific 
investments 

Specific investments (Joskow 
1987) 
Crocker and Masten 1985; 
Masten and Crocker 1987 

Contractual arrangements 
need to protect relationship 
specific investments made by 
the ASP 

Contractual 
overruns 

Process performance control 
(Nidumolu 1995, Barki et. al. 
1993) 

Result from improperly 
specified requirements and 
technology 

Strength of 
internal MIS 

Bargaining power (McFarlan and 
Nolan 1995) 
Experience of the client (Lacity et 
al 1995) 

May predispose client 
towards formal modes of 
contracting 

Continued 
interaction 

Repeated contracting (Banerjee 
and Duflo 2000) Relationships 
(Corts and Singh 2003) 

Can improve ASP’s ability to 
obtain favorable terms of 
trade 

Industry 
accreditation 
Client concern 
about stability 

Image of the ASP (e.g. Susarla et 
al 2003)  
 
Reliability of customer(McMillan 
and Woodruff 1999) 

Norms protect both parties 
from opportunism associated 
with incomplete contracts 
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TABLE 2.2: SCALE DEVELOPMENT 

Construct
s 

Indicator
s 

Std. 
loadin
g 

Std. 

Error 

T 
value 

P 
value 

Indicato
r 
reliabilit
y 

Composite 
reliability 

Requireme
nts 
uncertaint
y 

UNC1 
UNC2 
UNC3 
UNC4 
UNC5 
 

0.903 
0.927 
0.916 
0.951 
0.908 

0.131 
0.138 
0.137 
0.143 
0.144 

14.22 
13.33 
13.02 
12.82 
12.80 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

0.815 
0.859 
0.839 
0.904 
0.824 

0.96 

Service 
level 
agreement
s 

SLA1 
SLA2 
SLA3 

0.881 
0.956 
0.921 

0.104 
0.094 
0.097 

7.88 
10.89 
11.36 

<0.01 
<0.01 
<0.01 

0.776 
0.914 
0.848 

0.96 

Specific 
investment
s 

SPECINV1 
SPECINV2 
SPECINV3 
SPECINV4 

0.969 
0.926 
0.864 
0.746 

0.087 
0.084 
0.092 
0.071 

9.17 
8.38 
7.57 
8.17 

<0.01 
<0.01 
<0.01 
<0.01 

0.960 
0.857 
0.746 
0.557 

0.97 

Trust  TRUST1 
TRUST2 
TRUST3 
TRUST4 
 

0.785 
0.901 
0.852 
0.953 

0.112 
0.081 
0.103 
0.107 
 

6.08 
9.89 
12.12 
9.01 

<0.01 
<0.01 
<0.01 
<0.01 

0.616 
0.812 
0.726 
0.908 

0.96 

 

TABLE 2.3 DESCRIPTIVE STATISTICS 

Variable 

 

Scale/ 
Unit 

Mean Std Dev Min  Max 

Contract type Binary 1.47 0.49 1 2 
Requirements uncertainty 1-7 3.98 2.32 1 7 
Duration 1-5 2.46 1.42 1 7 
App Type Binary 1.33 0.47 1 2 
Service Level agreements 1-7 5.93 1.35 1 7 
Trust 1-7 5.13 1.51 1 7 
Continued interaction 1-7 4.18 2.31 1 7 
Specific investments 1-7 4.56 2.05 1 7 
Strength of internal MIS 1-7 4.43 1.79 1 7 
Accreditation 1-7 5.49 2.27 1 7 
Client concern 1-7 3.96 2.38 1 7 
Overrun Binary 1.42 0.92 1 2 
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In the following tables * denotes significance at the 10% level of confidence, ** 
denotes significance at the 5% level of confidence and *** denotes significance at 
the 1% level of confidence. 
 

TABLE 2.4 CORRELATIONS BETWEEN CONSTRUCTS 

Variable 

 

Dur Req 
Unc 

SLA Trust Contin
ued 
interac
tion 

Spec 
Inv 

Stren
gth of 
intern
al 
MIS 

Accredi
tation 

Client 
concer
n 

Duration 
 

1.000
00 

        

Require
ments 
uncertai
nty 

0.066
61 

1.0000
0 

       

Service 
Level 
agreem
ents 

-
0.023
43 

0.0995
7 

1.000       

Trust 
 

-
0.017
03 

0.1312
7 

0.0889
4 

1.00000      

Continu
ed 
interacti
on 
 

0.181
10** 

0.1577 0.1284
4* 

0.00617 1.0000     

Specific 
investm
ents 

0.044
99 

0.0723
8 

0.2788
3** 

0.21578
** 

0.3125
1** 

1.000
00 

   

Strength 
of 
internal 
MIS 

0.017
74 

0.0299
6 

-
0.1189
1 

0.03635 -
0.0106
0 

0.045
58 

1.000
00 

  

Accredit
ation 

0.010
36 

0.0846
8 

0.2053
2** 

0.00617 -
0.1049
2 

0.070
37 

0.095
22 

1.00000  

Client 
concern 

0.054
24 

-
0.0259
0 

0.0705
7 

0.22166
** 

0.0566
0 

0.060
02 

-
0.014
66 

0.09522 1.0000
0 
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TABLE 2.5 ORDERED LOGIT ESTIMATES 
(Positive coefficient indicates greater likelihood of time and material) 

Variable Hypothesis 
number 

Hypothesized 
sign 

Coefficient Standard error 

Constant - - 2.8342  ** 1.2310 

Requirements 

Uncertainty  

H1 + 0.8254 ** 0.3926 

Duration H2 + -0.2279 * 0.1280 

Application type 

(Not complex) 

H3 _ -0.5783 ** 0.2676 

Service Level 

agreements 

H4 _ -0.4829 ** 0.2651 

Trust H5 + -0.1407 0.2314 

Continued 

interaction 

H6 + 0.1321  * 0.0947 

Specific 

investments 

H7 + 0.5795 **  0.2655 

Strength of internal 

IS 

H8 _ -0.2513 *** 0.1086 

Industry 

accreditation 

H9 + 0.1966 ** 0.1045 

Client concern over 

stability 

H10 _ -0.3325  ** 0.1625 

-2LogL  = 207.33, Association of predicted probabilities and observed response =81% 

TABLE 2.6 ESTIMATION OF OVERRUN CONDITIONAL ON CONTRACT TYPE  
(positive coefficient indicates no overrun) 
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 Coefficients 
INTERCEPT 
 

  1.0925 (0.2235) *** 

APP TYPE –NOT COMPLEX 
 

-0.1646  (0.1387)* 

DURATION 
 

0.921 (0.1464) 

REQ UNC 
 

-0.3212 (0.3630) 

SPEC INV 
 

�������������	�
�� 

TRUST 
 

����		�������
 

Continued interaction 
 

��������������
�� 

Strength of internal MIS ����		�������	�
�

�

Accreditation ��������������
�

�

Perceived financial stability 
 

�����	���������
�
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APPENDIX FOR CHAPTER 3 

FOOTNOTES 
1. Though there has been some discussion in the literature that unverifiable 

actions can be implemented through renegotiation (e.g., Hermalin and Katz 

1991), we follow the precedent of analyses that focus on ex ante incentive 

structures and the associated problems of verifiability in contracts. 

Renegotiation has no effect of the set of implementable actions; since 

unverifiability results from the space of implementable actions, renegotiation 

does not affect the research issue addressed in this paper. 

2. In a business model such as ASP where the firm and the ASP are engaged in a 

repeated relationship, an ASP that is concerned about the future stream of 

revenues would find it in its interest to not distort reported costs. Further, even 

though some of the services delivered by the ASP are difficult to specify ex 

ante and difficult to verify ex post, it may be possible to obtain a measure of 

costs incurred by the ASP through the existence of software cost reporting 

tools. When compensation is in costs incurred, the firm needs to participate in 

scheduling and administration of the software implementation, which makes it 

harder for the ASP to cheat.  

3. We assume that the agent makes a single and once-and-for-all choice of how 

to allocate effort during the period of contracting without regard to how the 

information is revealed about the performance of the ASP.  
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4. For analytical tractability we assume that the ASP is risk neutral. The 

predictions of multitasking agency still hold in a case where the ASP is risk 

averse. 

5. As prior literature has documented, experienced managers can assess software 

costs accurately (e.g. Mukhopadhyay et al. 1992) which would make it 

difficult for the ASP to report costs wrongly. 

6. Note that first best would be when 
NW

d
NW

f
∂

∂=
∂

∂
and 

CAP
d

CAP
f

∂
∂=

∂
∂

. 

7. This is consistent both with the linearity of optimal contracts posited in the 

literature and the random utility maximizing behavior characterized by the 

literature on probabilistic choice models (McFadden 1981).  
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MATHEMATICAL RESULTS 
For a more complete discussion of supermodularity and complementarity the 

reader is referred to Topkis (1998).  

Definition 1: A function RRf n →: is supermodular if for all nRxx ∈′, , 

))x(max(x,  ))x(min(x, )x(  (x) ′+′≤′+ fff f . This implies that the sum of changes 

in the function when several arguments are increased separately is less than the 

change resulting from increasing all the arguments together. 

Topkis (1998) defines several equivalent conditions: consider a function 

),,( 21 yxxf  

Condition 1.1 If ),,( 21
21

2
yxxf

xx ∂∂
∂

is well defined, then f satisfies increasing 

differences in ( 21, xx ) if for all 21, xx ,and y,  0),,( 21
21

2
≥

∂∂
∂

yxxf
xx

 

Condition 1.2 Suppose that ),,( 21
1

yxxf
x∂
∂

is well defined. Then f satisfies 

increasing differences in ),( 21 xx if for all ),,( 21 yxx , ),,( 21
1

yxxf
x∂
∂

is non 

decreasing in 2x  

Proof of proposition 1: 

Define 

)]F()1(),(),(([),,,( −−+−+= VCAPNWCCAPNWfVCAPNWg τδτδτ It is 
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straightforward to verify that 0
2

≥
∂∂

∂
g

CAPNW
, 

0
2

≥
∂∂

∂
g

NW δ
and 0

2
≥

∂∂
∂

g
CAP δ

. By condition 1.1 we know that g is 

supermodular in CAPNW ,  and has increasing differences in δ,NW and δ,CAP . 

By taking partial derivatives g
NW

g
CAP ∂

∂
∂

∂
, and g

δ∂
∂

are non-decreasing in 

τ which satisfies condition 1.2 of increasing differences 

Monotone comparative statics theorem from Topkis (1978): Consider a vector of 

choices ),...( 1 nxxx = chosen from a set nXX ..1 × (these could be finite valued, 

i.e. {0,1}). Consider a vector of exogenous parameters ).,..( 1 mttt = The objective 

function is ),( txf . 

Let ),(maxarg)(* txftx x= . If ),( txf is supermodular in x and has increasing 

differences in );( tx , then ),(maxarg txfSx∈ is monotone nondecreasing in t  

Proof of proposition 2: From proposition 1 we know that g is supermodular in 

CAPNW , and has increasing differences in ),,,( CAPNWδτ . From the monotone 

comparative statics theorem above we know that ),,,(maxarg , CAPNWg δτδτ is 

nondecreasing in NW and CAP. 
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SURVEY INSTRUMENTS 

 
I What is the application hosted by ASP  
Productivity applications, such as word processing, spreadsheets, and database management  

Financial, accounting or human resource  

Enterprise Resource Planning (ERP) 

 Supply Chain Management applications or Customer Relationship Management (CRM)  

E-Commerce applications or functions, such as fulfillment, credit card processing, and 

inventory control 

II Project completion time: How long does it typically take to get an 

application fully implemented once the sales cycle is complete? 
Less than 30 days 

One month to six months  

Six months to one year  

One year to two years  

More than two years 

III Duration: What is the term of the contract between ASP and end users? 
Less than one year  
One year to two years  
Two years to three years 
Three years to five years 
Longer than five years 
III Uncertainty  

Clients are concerned about potential security of ASP offerings 

User organizations are concerned about uncertainty in implementation time 

Clients believe there is poor integration with their future application capabilities 

 User organizations are concerned about incompatibility with future standards 

IV Perceived importance of Service Level Agreements  

It is important to have tools and tracking systems to prove SLA achievement SLA-PERF  

It is important to have SLAs (Service Level Agreements) on network reliability and security. 

SLA-NW  

It is important to have SLAs (Service Level Agreements) on customer response time.

 SLA-RESP 
V Client specific capabilities of ASP 
To be a successful outsourcing partner 
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It is important to provide extensive training and support to allow every employee in the client’s 

company access to applications. 

It is important to develop strong partnerships with client to provide them with better services. 

It is important to provide best business practices to end users 
VI Project specific capabilities 
To be a successful outsourcing partner it is important to invest in network management tools 

To be a successful outsourcing partner it is important to invest in the ability to implement 

applications rapidly 

Client companies’ senior management thinks the use of my company’s services is a good way 

to get IT functionality. 
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TABLES AND ANALYSES FOR CHAPTER 3 

TABLE 3.1: INFRASTRUCTURE AND COMPLEMENTARY BUSINESS ENABLING 
CAPABILITIES  

IT need from ASP 
supported 
application 

Tasks 
required 
from 
infrastructur
e  

Processes that need to be 
defined in order to assesses 
whether business enabling 
capabilities are effectively 
provided. 

Planning capabilities such 
as enabling customers 
and /or suppliers to link in 
real time with hosted app. 

Guaranteed 
availability of the 
system 
Scalability of the 
ASP supported 
application 

Availability of ATP checks, real time 
integration of the ASP web server 
with the suppliers and buyers’ 
systems and enterprise system in 
the organization, On-line document 
repository, support request for 
quotes 

   
Information and 
transaction capabilities to 
support online ordering 

Guaranteed 
availability of the 
system  
Rapid 
application 
response time 

Homogenizing master data across 
other databases, Developing 
Electronic Commerce catalogs, Price 
lists, On-line document checking 
capabilities, Offering consumers 
access to inventory reports 

Electronic linkages with 
customers /suppliers for 
configuration 

Guaranteed 
availability 
Scalability of the 
ASP supported 
application  

Offer technical documentation about 
assembly,  
Improving information support to 
increase efficiency of order 
processing 

Capabilities to support 
product delivery such as 
order tracking  

Guaranteed 
Availability of 
the hosted 
solution 

Enable customer profiling and sales 
history, technical document 
downloads and trouble shooting 
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TABLE 3.2: DESCRIPTIVE STATISTICS 

Variable Name N Mean Standard 
Deviation 

Project completion time level 1-5 153 1.94 1.67 
SLA-PERF 153 5.84 1.38 
SLA-RESP  153 4.73 1.36 
SLA-NW 153 5.29 1.22 
Duration level 1-5 153 2.44 1.42 
Application type Binary 153 1.33 0.47 
Uncertainty- security level 1-7 153 5.93 2.27 
Uncertainty-implementation level 1-7 153 4.18 2.31 
Uncertainty-integration level 1-7 153 4.15 2.33 
Uncertainty-compatibility level 1-7 153 5.40 2.40 
Decision maker level 1-3 153 1.60 0.76 
 
 

TABLE 3: CORRELATION BETWEEN INFRASTRUCTURE AND BUSINESS 
ENABLING CAPABILITIES 
(All correlation measures are Spearman rank order correlation significant at 
p<1%) 

Importance of 
network 
infrastructure 
variables 

Project 
completion 
time 

Testing for 
affiliation: 
Project 
completion time 
conditional on 
application type 

Conditional 
correlation: 
Conditional on 
app. Type 

SLA-NW 0.528 0.03797 0.152 
SLA-RESP 0.636 0.0482 0.257 
SLA-PERF 0.599 0.0096 0.160 
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In the following tables a positive value of the estimate indicates higher probability 

of cost plus contract. * denotes significance at the 10% level, ** denotes 

significance at the 5% level and *** at the 1% level of confidence 

TABLE 3.4 LOGIT ESTIMATIONS OF CONTRACT CHOICE 

Independent 

variables 

 Interaction 
effects 

APP*COMP_
TIME 

Interaction effects 

COMP_TIME*SLA-
RESP 

Intercept -1.639 (1.308) ����	���

�������
 
-2.642(0.062)*** 

App type =SCM, 
CRM 

0.5261 (0.3989) ___ �������������
 

COMP_TIME 0.5842  (0.261) ** ___ ___ 
APP*COMP_TI
ME 

 ���		�

�����	
����

___ 

Duration -0.2464 (0.131)** �

������������
�

� 

�����	��������
�� 

DEC-MAKER 0.003 (0.160) �����	��

������
 
������������	
 

UNC-SECURITY -0.148 (0.112) ������

�������
� 
���������������
� 

UNC-IMPL 0.367 (0.1134)** �������

�������
��� 
���	����������
��� 

UNC-INTEG -0.281 (0.119)*** ����	���

�������
��� 
���������������
��� 

UNC-COMPAT 0.164 (0.104)* ���	���

�������
� 
���	��������
� 

SLA-PERF 0.213(0.163) ����	�

�������
� 
�������������
� 

SLA-NW -0.229(0.209) ��������

�������
 
0.285  (0.053)*** 

SLA-RESP 0.101(0.199) ��������������
 �����	����������
� 
SLA-
RESP*IMPL 

___ ���� �����	��������
��� 
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TABLE 3.5 INSTRUMENTAL VARIABLES ESTIMATION  

Independent Instruments for 
duration 

Instruments for 
application type 

Intercept -2.0916 ( 0.5896)*** ����������	
� 

App type =SCM, CRM 0.5371  (0.1755)*** ��	������	��
��� 

COMP_TIME 0.5143 (0.1126)*** ���	������	�	
��� 

Duration 0.0651   (0.0206)** ���������������
��� 

DEC-MAKER 0.0219  (0.0705) ��������������
 

UNC-SECURITY -0.1370  (0.0481)*** ������	������	�
�� 

UNC-IMPL 0.3531 (0.0495)*** �����������	��
��� 

UNC-INTEG -0.2917 (0.0533)*** ����		������	�
��� 

UNC-COMPAT 0.1698 (0.0463)*** ��������������
��� 

SLA-PERF 0.1909(0.0700)*** �������������
�� 

SLA-NW -0.1914 (0.0902)** ��������������	
�� 

SLA-RESP 0.0755 (0.0878) ��������������
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FIGURE 1.2: CONCEPTUAL MODEL OF SATISFACTION WITH ASP 
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FIGURE1.3 PATH MODEL 
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