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Abstract
As IP-based, 3G+ mobile networks are increasingly becoming available, attention in research is shifting towards middleware and service platform related issues (Popescu-Zeletina et al., 2003, Killström et al., 2006). At the same time, web services technology and underlying service oriented architecture have enhanced flexibility and interoperability in service development in the fixed Internet world. Therefore, a logical next step in making mobile services deployment easier, cheaper and faster would be applying web services technology to the mobile domain, i.e. mobile web services (MWS) (Pashtan, 2005). 
While MWS may be used for provisioning content services to end users, we see main opportunities in delivering generic service elements like charging, authentication, authorization, accounting, context information, and billing. In this way, MWS can enable `anytime, anywhere, on any device and network’ access to services (Farley and Capp, 2005). As web services technology allows seamless integration of existing applications, a wide variety of innovative services and service bundles can be made available and appear as one integrated business function (Farley and Capp, 2005).
Currently, operators are implementing IP Multimedia Subsystem (IMS), a standard from the telecommunications industry that is capable of providing similar generic service elements (Cuevas et al., 2006, UMTS Forum, 2003). However, there are serious differences between the two technologies. IMS is an add-on to the operators´ core network and as the operator hosts all generic service elements, its position will be strengthened. Content providers will have to negotiate and adhere to operator requirements for using the services. In contrast to that, MWS can be hosted by any party. In this way, MWS may well be used by content providers to open the de facto walled gardens currently present in mobile business. For example, by offering standard MWS, it could solve current issues of billing and authentication solution heterogeneity among operators, which are often quoted by content parties as a limitation to true innovativeness in mobile data services (e.g., Jaokar and Fish, 2004). In a broader perspective, the competition between IMS and MWS can thus be understood as a traditional clash between the open Internet world and the more closed telecommunications sector. 
Although we are aware that web services are platform and language agnostic, we hold the opinion that the discussion on MWS is relevant as the mobile context poses various specific constraints and opportunities. For example, processing capacity of mobile devices is typically insufficient for XML messages (Limbu et al., 2004), data rates and reliability of networks pose challenges, and current session oriented principles of mobile networks are incompatible with the asynchronous nature of web services technology (Levenshteyn and Fikouras, 2006). In addition, authentication is different from the fixed Internet world as it is SIM card based in mobile telecommunications, and personalization and privacy are more prominent issues as mobile devices can easier be related to persons. Finally, we see specific design considerations regarding the location of intelligence (i.e. in the network or in the mobile device) (Gehlen and Pham, 2004), the architecture used for implementing MWS (i.e. opting for a proprietary architecture, OMA’s open architecture, or a mixed IMS / MWS architecture), and the server-client model (i.e. thin client versus thick client model).. 

In developing business models based on MWS, the issues mentioned have to be taken into account, especially considering that MWS are still immature technologies. The present paper explores critical design issues in the technology domain of business models for mobile web services, and how they may impact critical success factors. In doing so, we extent on and specify earlier work on business models for mobile data services in general (Haaker et al., 2006, De Reuver et al., 2006). We propose that critical design issues in MWS business models include choosing for open or proprietary standards to adapt web services to the mobile specific constraints; using the SIM card model or other mechanisms in providing user identification; the amount of personalization in services; adaptation and integration of content; the technical architecture; the server-client model; and the role division regarding authentication, security, management of user profiles, and billing/charging provisioning. Our paper explicitly links the design issues mentioned to success factors resulting from previous research on mobile data services, both regarding customer value (i.e. customer reach, compelling value proposition, non-obtrusive customer retention, clear target group, acceptable QoS delivery) and network value (acceptable risk, acceptable division of roles, acceptable profitability) (Haaker et al., 2006). 
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