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( Abstract 

In this research-in-progress paper, we start to theory build by examining the constructs to measure the value of IT systems that focus on integration and collaboration across multiple companies to service existing end users. The objective of this paper is to leverage existing literature in IT value, interorganizational networks, and service productivity to propose an initial framework in which to determine cost/benefit metrics for cross-firm IT investments in the supply chain and logistics area, specifically focusing on technical support activities. 

We discuss future research activities in testing this framework with two willing global service organizations.
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( Résumé 

Dans ce travail de recherche en cours, nous commençons par la théorie des construits en examinant les constructions pour mesurer la valeur des systèmes informatiques qui se fixent sur l'intégration et la collaboration à travers des entreprises qui servent des utilisateurs finaux. L'objectif de cette recherche est d'utiliser la littérature actuelle dans les deux domaines, la valeur informatique, les réseaux interorganisationnels, et la productivité de service afin de proposer un cadre initial qui détermine le coût/l’avantage métrique pour un échantillon d’investissements informatique dans la chaîne de provision et le secteur logistique, se concentrant en particulier sur les activités de soutien techniques. 

Nous discutons les activités futures de recherche en essayent de tester ce modèle dans deux organisations de service.
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Introduction

For many years, academics and consultants have tried to proves the value of IT by solving the “productivity paradox” (Brynjolfsson  and Hitt , 1995) with data constructs from both the firm and industry level.  Academics have also questioned the extent to which the tangible benefits of collaborative relationships are truly evident and the extent of strategic benefits enabled by such technologies as EDI can be shown (Bergeron and Raymond, 1992; Cox and Ghoneim, 1996).

In this current era, we move beyond the single firm and examine networked value chains that support service activities of global organizations. These value chains can cross firm-boundaries and decisions to invest in information system activities such as reverse logistics and technical service support that focus more on the support of existing customers.  This goes beyond current IT value research, both in terms of multiple firms and in terms of service productivity. 

In this paper, we start to theory build by examining the value of IT systems that focus on integration and collaboration across multiple companies to service existing end users. The objective of this research-in-progress is to leverage existing literature in both IT value, interorganizational networks, and service productivity to propose an initial framework in which to determine cost/benefit metrics for cross-firm IT investments in the supply chain and logistics area, specifically focusing on technical support activities. 

We use a grounded theory approach to first gather data and work on its codification before testing our model on two global service organizations.

1. Research approach

IT value literature traditionally has defined constructs for determining value that are related to either individual firm or industry performance as their dependent measures. As a function of a production economy, this approach was logical as single firms solely competed in defined industry segments. Traditional supply chains have gived way to more complex value networks with multiple firm interactions. Having a networked environment makes it imperative to develop sophisticated measures of the performance of entire networks of firms, as opposed to individual firm performance (Straub, Rei and Klein, 2004).  

In terms of value realization, networked firms enter into these collaborative relationships because these are expected to yield superior value relative to alternate organizational forms in certain situations, offering potentially synergistic combinations of complementary resources and capabilities. But these relationships are frequently prone to failure because the partner firms tend not to recognize ex ante the nature and extent of transaction-specific investment that is required in the collaborative relationship to attain these synergies. Madhok and Tallman (1998) state that the relationship between organizations should be seen not simply as a governance structure of a hybrid nature but, more importantly, as a productive resource for value creation and realization.
From the point of IT investment, the firm in control of the overall network outcome (e.g. customer satisfaction) would likely be the one to set the priorities for resource allocation internally for themselves, but how the other firms participate in the network may require a weighting factor in viewing these constructs.  Constructs are abstractions that “describe a phenomenon of theoretical interest” (Edwards and Bagozzi, 2000). Constructs may be used to describe outcomes, structures, or behaviors of a phenomenon being investigated.

We therefore intend to use grounded theory to examine what constructs would be used and in what manner to measure IT value in a multi-firm collaboration in a technical support value network, using literature from IT value metrics, interfirm network  collaboration and definitions of service productivity. 

We have selected technical support services as IT not only contributes to cost savings but allows the value chain to better target additional value-added services revenue.
This paper is structured as follows:  we start our discussion with a review of the literature in the areas of IT value creation, interfirm network collaboration in value chains, and service productivity.  We then utilize these pieces of literature together to propose a framework which uses service productivity constructs to measure IT value within the confines of the value chain and the elements of its management control.

2. Relevant literature

2.1.  Defining IT Value

Much of the work on the business value of IT, (e.g. Barua et al. 1991; Brynjolfsson and Hitt 1996; Lichtenberg 1995; Loveman 1994) ), and the larger literature on R&D and productivity (see e.g. (Griliches 1988; Hall 1993) ) has used the economic theory of production to estimate the effects of production inputs on output. 

For productivity, the focus has been on IT as an enabler of internal (cost) efficiency. This can be measured by examining inputs, processes and outputs, in a traditional production economics view of how goods are created.  For profitability, IT value literature attempts to understand whether the deployment of IT provides any competitive advantage for the firm. Therefore, profitability-oriented studies are concerned with the question of whether IT investments have contributed to firm profits or stock market value. One view of this in terms of outputs can be revenues associated with the process in question.

As we intend on addressing a service business with our framework, we will examine service productivity constructs, which include both internal, external and capacity efficiency (Grönroos and Ojasalo, 2004). In regards to measurements of the last two efficiencies, the outputs of the service process can be seen as twofold  (Grönroos and Ojasalo, 2004):
· Quantity of output (volume)

· Quality of output (process and outcome)

The quantity produced is dependent of demand. If demand matches supply, the utilization of capacity or capacity efficiency is optimal. If there is excess demand, the capacity is also utilized to full extent, but there may be a negative effect on the quality of the output, especially on the process but perhaps also on the outcome. If demand is lower than what could be produced with available input resources, the capacity is underutilized and capacity efficiency is lower than optimal.

Therefore, the production function we will examine includes measurements internal efficiency, external efficiency and capacity efficiency. We will discuss this further in the Methodology section of this paper. 

2.2.  Economics of value chain networks : Focus on logistics

The interorganizational network is viewed as a strategic mechanism to improve a firm's competitive advantage through cost minimization while maintaining flexibility. The change in orientation from competition to cooperation in interfirm relationships is rationalized according to the transaction-cost economics perspective.

Firms act strategically when they decide not to adopt a certain IOS or other collaborative system, therefore we assume that companies act rationally and estimate not only the benefits (Jones and Beatty, 1998), but also the perceived costs (Ekering, 2000) and perceived risks (Kumar and Dissel, 1996).

Supply chain management refers to “the physical network that begins with the supplier and ends with the customer” (Gopa. and Cypress,, 1993). As such, supply chain management requires both internal functional integration and external integration. Internally, supply chain management involves working to achieve a seamless integration of logistics with other functional areas (Daugherty et al, 1996). Successful integrated logistics management ties all logistics activities together in a system which simultaneously works to minimize total distribution costs and maintain desired customer service levels (Kenderdine and Larson, 1988)  Over time, the concept has evolved to encompass more than the integration of logistics functions. Today, integrated logistics is generally considered to include planning, allocating, and controlling the financial and human resources committed to manufacturing support and purchasing operations as well as physical distribution (Bowersox et al, 1986). 

2.3.  Service productivity metrics in technical support organizations

We have defined our interests to be in the area of technical support, where organizations support products that are already being consumed by customers. Beyond the inputs and outputs, we also need to define what constructs are included in the process itself.

From a productivity perspective, metrics for the technical support service process can be divided into three separate measurements:

1. the service provider producing the service in isolation (back office activities);

2. the service provider and the customer producing the service in interactions (service encounter);

3. the customer producing the service in isolation from the service provider (using the provided infrastructure alone)(Grönroos and Ojasalo, 2004).

The service provider’s IT inputs into the service process (personnel, technology, systems, information, use of time, etc.) influence the two first processes directly in back-office operations and in service encounters. They also influence the third process indirectly, for example by providing the infrastructure for service consumption as in e-mail communication,

The more efficiently the service organization uses its own resources as input into the processes and the better the organization can educate and guide customers to achieve the best outcomes possible themselves, the less direct inputs the organization has to commit from their own resources.

3. Proposed framework and methodology

Recognizing that construct measurement development is at the core of theory building (Venkatraman, 1989), we start developing our framework by defining the service productivity constructs that can be used for measuring IT value, taking the established manufacturing productivity approach of defining inputs, processes, and outputs.

According to Grönroos and Ojasalo (2004), service productivity is a function of (1) how effectively input resources into the service (production) process are transformed to outputs in the form of services (internal efficiency), (2) how well the quality of the service process and its outcome is perceived (external efficiency or effectiveness) and (3) how effectively the capacity of the service process is utilized (capacity efficiency).
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Figure 1.  Proposed model for IT value assessment, modified from Grönroos and Ojasalo (2004)  

The theory of production states that the inputs a firm (i) uses can be related to output (Q) via a production function (F).  For inputs, if we expand this beyond a single firm implementation, then we would also have to consider the weighted impact of the respective inputs into the production process. Therefore, for the direct and indirect lines, we propose to give a weighting factor as to how much of a contribution each party is making of the total resource.

Since this is done in a service context, we must remember that the customer also plays a role in the inputs by their own participation in the process (Martin and Horne, 2001), in a dual role as both customer and co-producer of the service. Through inputs such as information, self-service activities, inquiries and complaints customers participate in the technical support service process and influence the progress of the process and its outcome. For outputs, we believe that customer satisfaction may be a metric within the output quality construct.

Our proposed methodology is to further investigate the constructs and IT value measurements for input, service process, and output, based on two global technical support service industry cases.

We have found in our initial research that financial measures have not been used for measuring service productivity due to the fact that it seems difficult to calculate the value of the outputs of the service process. However, in looking at technical support, most products have a service contract which has a tangible value and these organizations maintain metrics on service completion that have financial implications.  Both quantitative (volume of cases handled) and qualitative (customer satisfaction on closed cases, process quality) outcome constructs need to be further examined.

4. Conclusion

We have described our initial framework, focusing on what constructs might allow us to examine the value of IT investments in service productivity, and how this value may be realized in a multi-firm setting.  The next step of this research-in-progress is to test this initial framework and the use of multi-firm weighting factors with two cases to determine specific cost/benefit metrics for cross-firm IT investments in the supply chain and logistics area, specifically focusing on technical support activities. 
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