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Abstract
Traditionally, much of the research attention in the study of global supply networks has focused on the material or product flows and also on the relevant information flows. Much less central to the study of supply chain management has been the issue of financial flows. This paper considers a number of central issues related to the study of this under-researched issue. Specifically, we raise the issues of financial flows and their cost as well as risk implications, explore the value that can be derived from optimizing and reorganizing financial flows, and consider the role of current financial services arrangements and their implications for change and improvement to financial flows in global supply networks. 

Introduction

Models of supply chain management generally centre on product/material and, to a lesser extend, on the relevant information flows. A central issue for all supply chain partners, however, is the financial flows that distribute the financial resources common to virtually all traded economic activities. Without such financial flows, individual supply chain partners cease to function, and the collaboration among such partners common in contemporary supply chains becomes impossible. Alternatives to financial flows such as bartering do not provide the flexibility necessary for the coordination and operation of the complex, geographically dispersed systems that are contemporary supply chains. 
In this paper we consider a number of issues that are central to a better understanding of the role and function of financial flows in supply chains. We discuss the issue of financial flows and their cost as well as risk implications, consider the value proposition inherent in improving financial flows along the supply chain, and reflect on the role of current financial services providers and their implications for change and improvement to financial flow arrangements in global supply networks. 

The role of financial flows in existing supply chain models is often reduced to a step of order fulfilment operations (e.g., Croxton et al., 2001), or to cash-flow issues (e.g., Ellram, Tate & Billington, 2004) and the resulting financial implications for supply chain partners. Compared to the concrete treatment of operational and cost implications of financial arrangements along the supply chain, the issue of financial risk and their strategic implication for supply chain partners appears to receive very abstract recognition if it is addressed at all. The lack of focus on financial flows in the study of supply chain management reflects the history and disciplinary origins of the fields in logistics, management science, operations management, and so on 
There is some confusion in relation to the term financial supply chain which refers to the supply chain for financial services organisations like banks. A significant amount of academic work has focused on the financial services sector, and empirical investigations of such financial services supply chains exist. However, our focus is not on the financial services sector per se, but rather on the financial flows along the supply chains of any industry. Such financial flows are an important phenomenon for a number of reasons. First, they are the medium in which value is delivered from the end user of products and services back up the supply chain to all partners involved. Thus, financial flows are integral to every type of product- or service-driven supply chain. Any investigation that indicates options for how further value can be created by improved or changed financial flow arrangements would likely have broad applicability for all supply-chain interactions that involve trade and exchange across organisational boundaries. Second, institutional arrangements, legislative and regulatory requirements, and financial compliance frameworks are important exogenous factors that, while substantially affecting the structures, processes, and interactions along the supply chain, are much less under the control of the supply chain partners that the relevant production, logistical, and informational arrangements. Finally, attempts to conceptualise, explain, and improve supply chain operations have traditionally focused on endogenous aspects such as production and logistical coordination, inter-organisational collaboration, or informational integration. Optimising the financial flows has not featured centrally in any of the traditional supply chain models, and holistic theoretical and empirical investigations of supply chains have at best only superficially dealt with financial flows, their arrangement, their institutional context, and their huge potential for improvement and additional value creation. (Fellenz & Brady, 2007)
In this paper we place the financial flows along the supply chain at the centre of attention. We believe that significant value can be derived from process improvements of existing financial flow arrangements, from different technological support of such arrangements, and from a more substantial redesign of institutional arrangements currently supporting these flows (Fellenz & Brady, 2007). 
The treatment of financial flows in product and service supply chain management literature

The three main product-based supply chain models addressed in the literature are HP, SCOR, and GSCM. The HP model of supply chain management (Lee & Billington, 1995) focuses on the actual products flow, arguing that all actors within the supply chain are interacting in an uncertain environment supported by multiple inventory stocking locations (Lee & Billington, 1995). This model does not consider financial flows as central elements of supply chains, nor does it emphasize the idea of cash flow as a variable of import for supply chain management. In a similar vein, the SCOR® model (Supply Chain Council, 2007) adopts a very detailed approach to depicting the processes of product flow from planning to delivery and, with its explicit inclusion of possible returns, considers reverse flows, but does not provide a clear indication regarding the financial flows within the supply chain. Lastly, the GSCM develops both a strategic and an operational perspective to each key business process which they identify within the supply chain. The idea of managing financial flows, while recognized, is however reduced to a part of the order fulfillment process. The authors do point out three main measures included in controlling this flow on the strategic level, namely “order-to-cash cycle time, order fill rate, and order competencies” and at the operating level “receiving and posting payment, recording bad debt expense”. (Croxton et al., 2001: 21/22).

The issue of financial flows is also central to the functioning of service supply chains, although there are only a limited number of models and studies available within such a framework. In their work on redesigning and managing the services supply chain, Ellram et al., 2004 have indicated cash flow as one of the key service processes within the supply chain. In this model, cash flow is depicted as parallel or simultaneous to all other supply chain processes. The authors, however, provide no clear specifications as regards to the actual management of financial flows. The only indication available for it is that payments are “made periodically based on performance” (Ellram et al., 2004, p. 26) and that their exact timing and amount is to be determined by the people involved in the service delivery management. One consequence of this lack of proper specifications of the cash flow process is value leakage (Ellram et al., 2004), which is evident from the fact that most Fortune 500 companies are overpaying nearly 5% of the contract value of the purchased services (Amaral, Billington, & Tsay, 2004). 

Another treatment of the services supply chain, the IUE-SSC model (Baltacioglu, Ada, Kaplan, Yurt & Kaplan, 2007), does not identify or discuss financial flows at all. Similarly, in their identification of key processes for increasing the performance of both product- and service-based supply chains, Sengupta et al. (2006) also do not take into consideration the role of financial flows. 

Overall, the literature of supply chains in both product and service settings has largely failed to identify or discuss financial flows in any depth. While such flows are recognized as central for the management of individual firms as well as the aggregate impact on international trade development (e.g., Berger & Udell, 2005), their importance for the multi-entity collaborative systems that are contemporary product and service supply chains has curiously remained largely ignored. 

Operational, cost and risk perspectives on financial flows in supply chain management

From the operations perspective traditionally adopted by supply chain management researchers, financial flows are seen as a routine, almost automatic corollary of product and service transmission within and across organizations. Their most important feature is the fact that they enable transmission of material, products, services, personnel, or information. The cost associated with them is also relevant, although it is not explicitly recognized in any of the main supply chain management models. Dealing with the specifics of financial flows, and with their cost implications, is left to specialist functions such as financial managers and management accountants. 
From a financial perspective, however, the cost of any financial arrangements is a function of risk: The higher the risk, the higher the cost. Risk is important from an operational perspective as well. In this context it is the risk of disruptions of material, product or information flow that is considered, however, rather than the risk inherent in financial transactions. Attempts to use the differences in financial risk associated with different operational arrangements along the supply chain (e.g., different trading terms; different partners; different transport arrangements; etc.) rarely feature in supply chain management models. Such decisions are generally driven by operational concerns. In practice, different financial arrangements to exploit different risk such as reverse factoring (which exploits better credit ratings of large customers compared to small suppliers) are usually conceived of and driven by financial rather than by supply chain specialists. 
The benefits of optimized supply chains can, however, be used to create a better basis for financial risk assessments. The transparency of stocks and flows of material and the resulting statistical information on how particular logistical and operational arrangements function, as well as historical data on the performance of particular firms, can not only aid logistical decision making and operations management, but can provide a basis for more accurate risk assessment. Where operational risk is reduced through process and supply chain optimization, the resulting lower financial risk can thus lead to financial cost reductions for those firms involved. A requirement is that the operational data is made available for this purpose. At present, few if any prescriptive supply chain management models attempt to make operational data available for financial risk assessment purposes, which clearly points out scope for improvement.

Value propositions of financial flow process optimization and reorganization
The financial flow processes themselves can also be optimized. Lack of technological and operational integration, lack of compatibility between often proprietary systems, a mistrust in technological security, and other reasons have prevented financial processes from being streamlined to the same degree that logistical and production processes have been in recent times. Most financial flows contain information transmission characterized by an abundance of document and information verification, much of which is paper based and signature orientated with explicit and often duplicated sign off mechanisms. Internal reports from Intel suggest that even simple payment transactions between supply chain partners can have as many as 27 touch points, utilizing several different information systems, with many individual steps still paper based and manually initiated or operated. The financial systems in use lack the transparency and compatibility to provide an actual or virtual single data source that can guarantee the integrity, safety and accuracy of the relevant data. At present, each touch point in financial flows generates its own information, which needs to be synchronized and verified again and again. While Service Oriented Architecture appears to offer solutions to the resulting process improvement challenges, such systems have not yet been delivered in practice.
In this context it is important to note that it is not simply an issue of more streamlined financial processes that lies at the heart of this challenge. Integration between the supply chain steering systems and the financial control and activity systems is also relevant and important. Both operational control and financial control rely on accurate data regarding the state of the value creation along the supply chain. Still, the command and control systems that monitor supply chains and track resource movements and value creation are typically not fully integrated with the systems that manage and control financial flows. In part this may be a function of the different preoccupation of their designers and operators. While supply chain systems focus on purchasing, logistics, production, and marketing, among others, financial systems focus on credit rating, insurance, payment timing, credit control and other variables not of central interest to supply chain designers. The conceptual alignment of these systems is an area clearly requiring attention, with progress in this area possibly able to provide the impetus for closer integration in practice. 
Implications of and for institutional arrangements supporting financial flows

As indicated above, the technology necessary to provide solutions for the challenges regarding such issues as data security; real-time data access, update, and synchronization; cross-platform compatibility; and operational flexibility has not yet been proven in the field. A further, and equally difficult, challenge for any future improvement of financial flows in supply chain management are the vested interests of powerful financial service providers. 
Currently, financial flows among the supply chain almost always involve financial service providers such as banks. Despite their close involvement in trade and their important role in supporting supply chain operations, the services these financial institutions offer have changed surprisingly little in the last centuries. The trading banks of today still operate services whose basic design originated in the activities of the merchant banks of old for national and particularly international trade. Thus, the reliance of such services on processes developed under conditions in which modern ICT was unknown is a limiting factor on process improvements for financial flows along supply chains. 
In addition, banks and other financial institutions hold an exceedingly powerful position because of their multiple roles of capital providers and payment facilitators, among others. Change originating from supply chain partners that challenges their roles and, more fundamentally, their economic position will likely be vigorously resisted. Thus, current institutional arrangements in the financial services sector place limitations and provide barriers to changes and improvements in the financial flow arrangements inherent in supply chains. While competition among financial service providers may help by offering a mechanism for incremental change, a fundamental redesign of financial flows along supply chains would require alternative financial service offerings that currently do not exist, and for which there is little institutional support available.
Conclusions

In this paper we make a case for recognizing the importance of financial flows for supply chain management. We argue that the issue of financial flows has not been given the attention it deserves by extant supply chain management models, and make the case that improvements to the financial flow arrangements along the supply chain are both possible and valuable. We recognise that any but the most incremental approaches to change are likely to meet intense resistance from vested interest among the financial service providers that benefit significantly from current, historically derived arrangements. 
Recognising the importance of financial flows, and integrating them actively into conceptions and models of supply chains offers significant value. We believe that further research into opportunities for process improvements regarding financial flows, into alternative ways of integrating them into supply chain operations, and into fundamentally new models for organizing financial arrangements along supply chains is necessary to develop the most efficient and effective supply chains in an increasingly globalized and networked world.
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