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Introduction

The purpose of the Supply Chain Practices for Affordable Navy Systems (SPANS) is to develop, pilot and deploy improved supply chain practices that will result in improved affordability of Navy systems.  SPANS will be considered successful when it has led to the deployment of changes in supply chain processes and/or technologies within one or more Navy weapon system procurement programs that have resulted in improved affordability.

For purposes of this program a supply chain starts with a Navy prime contractor and extends to its first-tier suppliers, to their (second-tier) suppliers, and as far down the chain as necessary to raw material suppliers.  We have deliberately excluded the link between the Navy and its prime contractors since that is part of the Navy acquisition process.  The Navy acquisition process is the subject of its own Navy Center of Excellence and we have no desire to duplicate their efforts.  Nonetheless, it is quite clear that the Navy acquisition process has a significant impact on the operations of the entire supply chain, and thus SPANS must keep in close contact with the Acquisition Center of Excellence.

In general, we seek to improve supply chain practices for Navy systems by finding new, State of the Art (SOA) practices and technologies and conducting sufficient development work on them that they can be piloted and deployed into a Navy weapon system.  We learn about SOA practices and technologies by working with vendors and leading edge companies that have applied them.  In some cases, excellent practices and technologies are already being applied in other industries – in those cases the transition from practice elsewhere to practice in a Navy supply chain will be shorter, requiring only a limited amount of adaptation in order to function properly.

As a final note, with this document we have begun to use the term Supply Network to replace the term Supply Chain.  We believe the term network better represents the real activity that is practiced by the best enterprises.  Supply chain implies a very hierarchical set of relationships, that is indeed present is most Navy supply chains.  In contrast, the network nature of Toyota’s set of suppliers, for example, suggests that a very different mindset may be necessary for really significant change to take place.

The Framework

There are 5 fundamental issues that must be managed in supply networks:

· Transactions – Every supply network bilateral pairing is founded on the need to have a transaction – buying and selling something.  These fundamentally involve the movement of a product from the seller to the buyer.  There are also other transactions that take place, e.g., placing an order, requesting bids, sending design information.  The cost of these transactions (in both money and time) is a significant part of the price of doing business with a supplier.  Indeed, the high cost of engaging in transactions with other organizations is a fundamental driver to keep activities in-house.  The management task regarding transactions is typically to make them faster and more efficient – reduce the cost and the time that they take.

· Processes – These transactions take place within the context of one or more processes.  Each company has internal processes for doing its work
, some of which explicitly address interorganizational activities.  The management task regarding processes is to insure that systems of transactions are as efficient and effective as possible – that a task one person is performing doesn’t cause additional, and non-value added work somewhere else.  In addition, there is concern not only that processes are efficient, but that they are doing all that needs to be done
.  In effect then, the issue here is to make sure that the right things are being done, in the right way, and in the right order.  However, the focus is primarily on bilateral relations between a customer and its supplier.

· Relationships – Everything that takes place between two organizations is representative of the relationship between them.  For example, we can say that we have a collaborative relationship with a company when we do design with them.  Similarly, we often speak of a partnering relationship when two companies work very closely together and have a sense of common fate between them.  While we can explicitly define transactions and processes, relationships are often a bit fuzzier
.  Nonetheless, they drive much of the behavior that takes place between organizations.  Of course, it’s not unreasonable to say they are also a property of those behaviors.  The management task regarding relationships is to establish and maintain relationships that enable two things:  the development of efficient and effective processes, and the ability to learn from the other organization so that new markets can be entered and new products created.  The proper relationship serves as the basis for being able to do these things.

· Networks – Up to this point we’ve been concerned with bilateral relations.  Here the focus shifts to the whole supply network, or at least a manageable chunk of it.  The concern is with the overall pattern of relationships among all the members of the network.  For example, there may be dynamics in the macro-process that causes significant waste.  Equally, there may be patterns of relationships that are causing those macro-process to be inefficient.  Toyota actively encourages interaction among suppliers to encourage joint problem solving.  In contrast, most US companies either ignore such relationships, or actively discourage them.  The management task regarding networks is for the “managing partner” (usually the customer) of the network to understand the behavior of the whole network in order to be able to discover these patterns and work to improve them
.

· Enterprise Dynamics – In addition to the “micro” issues we’ve discussed so far, it is also essential to provide a structure for managing the whole enterprise.  For example, as changes are proposed in the way the supply network does business, how are those proposed changes propagated throughout the network?  Managing these dynamic events in the enterprise is a key task. 

We can see three fundamental supply network processes that are involved with the four dimensions: 

· Procurement – the procurement process determines who will be the supplier for a given part or system.  Some aspect of this must take place (not always within the procurement department) for there to be knowledge of whom the supplier is.  The procurement process includes many of the transactions we think of when we think of customer-supplier relations, including purchase orders and other parts of the business relationship.

· Collaborative Product Development – as companies become less vertically integrated there has been an increasing awareness of the need to collaborate with suppliers to develop new products.  A high level of trust and longevity is an essential part of the relationship for this to be done effectively.  Equally, processes (e.g., when will prototype parts be needed?) need to be in place to support the activity.  Finally, transactions (such as the exchange of product data between CAD and PDM systems) need to be reliable, accurate, and inexpensive. 

· Logistics – the logistics process is concerned with the exchange of schedule and release information as well as the actual movement of material.

There are other processes that take place in manufacturing companies, but these are the key ones that take place across organizational boundaries in the supply network.

Extracting Priorities from the Framework

In the long run it may prove useful to take a deep dive into each of the intersections of the framework.  Since SPANS has an immediate need to focus and set priorities, we have identified one major initiative under each of the five top-level issues and have ignored the functional dimension of the framework for now.  

Managing Transactions ( E-commerce
The key concern under Managing Transactions is to reduce their cost.  Since the primary approach to directly attacking this today is the growing set of E-commerce technologies, we will define that as our key initiative under this dimension.  E-commerce technologies differ considerably in their development across the three functions:

In design there are at least two issues – exchange of CAD data and product Data Management (PDM).  Most Navy primes are reasonably advanced in these areas.  Most subs are much less advanced than their customers, but that is typical in most industries.  One priority here is to drive state of the art technologies and practices down into the subtier suppliers.  This could include the use of STEP to exchange CAD and PDM data.  

In most companies procurement and logistics transactions still involve a paper-based process – RFQs, quotes and orders get sent by mail.  E-mail is replacing the Post Office in many cases, but since most e-mail gets printed out we still have a paper-based process.  EDI has replaced paper in some instances, but typically only between primes and large first-tier suppliers.  Substantial savings are seen in these cases, but since EDI is relatively expensive, few smaller suppliers are likely to use it.  The SOA, increasingly being driven down into practice, is the use of internet-based exchanges.  

The SPARS and ISEC programs are addressing many of the development and piloting issues in this area for the shipbuilding industry.  Rosettanet is addressing this for the electronics industry.  In the aerospace industry development is taking place on a more ad hoc basis by individual companies.  Exostar is an industry consortium that is creating an exchange, but development and piloting has yet to get seriously underway.  

Managing Processes ( Collaborative Processes

While there is a wide range of processes involved in a supply network, most of them have evolved over a long period of time and work reasonably well.  What is relatively new in Navy supply networks is the need to work closely together across company boundaries.  We will define collaborative processes to mean processes that involve sets of tasks in which people from different companies must work very closely together.  An example of a collaborative process is a design process in which a team composed of members from different companies must work together to develop a new product.  In a collaborative process for design, tasks, milestones, goals and infrastructure are established to make it easy and effective to exchange information and to iterate through the design.  In a non-collaborative version of a design process involving multiple companies, the process works against high levels of interaction and information exchange.   

We can define two subareas under collaborative processes: collaborative practices and collaborative technologies.  Some of the best examples of collaborative practices can be found at Toyota, which uses dedicated supplier resources, long term relations, target costing, supplier associations, supplier development, cyclic process, and target events to keep their internal processes aligned with those of their suppliers and to make suppliers’ processes more efficient.    Collaborative practices are not restricted to design.  As an example, vendor managed inventory can be a collaborative practice in production.

There is increasing development of technologies that enable people and groups to collaborate from a distance.  In effect, these permit discussions and sharing of a wide range of information.  Telephone and video conferencing are fairly primitive versions of this, as are Internet discussion groups.  Microsoft’s Netmeeting is a somewhat more sophisticated approach since it allows some interactivity regarding documents across individuals.  More sophisticated technologies provide a higher level of interactivity, but at the expense of a more difficult to learn user interface.  Even Netmeeting is in limited use in Navy supply networks; more elaborate technologies are used only rarely.    

Managing Relationships ( Building Trust
If the fundamental dimension under managing relationships is the closeness of the relationship, then the key concern must be with trust.  “Closeness” means each company is relying on the other in increasingly undefined ways – in ways that are not always specified in a contract.  For example, Toyota relies on its suppliers to help it to reduce costs and to find new technology.  These things are not specified in the contract between the two companies.  Equally, Toyota’s suppliers rely on Toyota to provide them with a certain level of business and to help them when necessary to find ways to reduce costs.  This too is not specified in a contract.  The primary reason this works is that there is a high level of trust between Toyota and its suppliers.  This trust is based on two things:  the belief that the other party will fulfill its promises and the belief that the other party will not exploit its vulnerabilities (Dyer, 2000)
.  For the most part this is based on learning from past behavior.  And of course, once trust is broken it must be rebuilt from scratch.  

Note that trust in this case is not blind – it is based on a long trail of past and current behavior.  For example, a supplier may learn to trust its customer because the buyer has always been reliable and helpful, and has not attempted to take advantage of the supplier when he learned information that the supplier accidentally told him.  Part of the supplier’s trust is based on the fact that the buyer from the customer hasn’t changed over a long period of time.  If there is a change in policy at the customer to rotate buyers every 12 months, it may never be possible to maintain the same level of trust – the supplier will never know if the next buyer will want to keep the commitments that the previous buyer made.

The reason trust is so important as a relationship issue is that trust leads directly to reductions in transaction costs.  Dyer (2000) defines four types of transaction costs:  search costs, contracting costs, monitoring costs, and enforcement costs.  Consider contracting costs – if two organizations spend a long period of time and lots of expensive person time negotiating a legal agreement, costs have been increased and timing delayed.  None of this is really value-added.  Equally, all monitoring and enforcement costs are non-value added.  If a high level of trust is in place, the time spent negotiating the contract is significantly reduced, as are monitoring and enforcement costs.  

Navy supply networks have relatively low levels of trust – and with good reason – most relationships are as arm’s length as possible.  While we would never expect Navy supply networks to achieve the same high levels of trust as Toyota’s, trust could be significantly increased – and that could lower costs.  One example of a major mechanism for increasing trust in Navy supply networks could be gainsharing mechanisms.  While gainsharing mechanisms are explicit, contractual approaches they enhance trust because they encourage greater sharing of information, and an explicit reduction in the willingness of the other party to take advantage of the other’s vulnerability.  Consider that under a gainsharing agreement, the supplier (or prime if the relationship is with the Navy) agrees to share information about potential cost reduction, while the customer agrees to not seek the full potential of the cost reduction.  This is far from Toyota’s situation, but it goes a long way to building a relationship of trust.

Managing Networks ( Modeling and Simulation

The most basic problem with trying to manage a network is understanding what’s going on within it at the system level.  In other words, it’s currently possible (although most managers don’t know even this) to know who is sending what to whom in the network, but it’s very difficult to understand what the sources of problems are and what the opportunities are for improvement.  The development of models and then exercising or simulating those models are often the only method we currently have to really understand what is going on in a complex network and to do what-if analyses of changes in the network.

Modeling and simulation approaches to these types of problems do exist and in some cases are available as commercial or near commercial packages.  However, they require significant expertise to operate and a significant time commitment to set up if one is starting just from the commercial package.  Custom toolkits can be developed, which wrap around the commercial package, that can make the tool easier to use and much less time consuming.  In addition, evidence is needed about the utility of these tools since most senior management has not been educated about their value or their accuracy.

Managing the Enterprise ( Enterprise Dynamics Management
This provides an overarching, more strategic view of the enterprise.  It differs from the problem of managing networks by its strategic focus.  In managing networks we are more concerned with the “micro” flow of information and material around the network.  In managing the enterprise we are concerned with the overall nature of how the enterprise should be structured and how it should be changed.  For example, methods for planning and implementing change in a supply network would fit under this category.

While there are a wide variety of methods available for structuring and changing individual organizations, there are relatively few for supply networks.  There are a number of software companies that provide software for “managing the supply chain” but these do not address the types of issues we have included here.  James Womack
 has proposed a method he calls Macro-Value Stream Mapping as an approach to introducing system wide change in a supply network.  His talk suggested that it had been applied perhaps once, but it is clearly a relatively untested methodology.

Setting Priorities

So far we have defined five major initiative areas for SPANS (Figure 1).  However, this only defines the content areas in which SPANS will operate.  Project selection includes a number of other factors, as defined by the ONR MANTECH Project Selection criteria.  Using that as a guide, we have defined the following project selection criteria.  Note that criterion number one is fit with the areas we have discussed in this paper.

	Enterprise Dynamics Management

· Turning models into action

· How to structure and manage the supply network

	Modeling and Simulation
	Trust
	Collaborative Processes
	E-Commerce

	· Validation

· Agent Based Simulation
	· Gain sharing
	· Collaborative Technologies

· Collaborative Practices         -Design

      - Production
	· Product Data Exchange

· Business Transactions

· Exchange of Schedule and Release information




1. Does the project fit within SPANS Major Initiative Areas?

2. Is problem adequately described and is a timely solution possible?

3. Does the project meet DoN need?

4. Includes comprehensive transition plan with sponsorships/cost sharing?

5. Is there a duplication of effort?

6. What is the level of technical risk?

7. What is the potential business case/ROI?

8. Does project meets strategic goals?

9. Does it provide SOP advancement for industrial base?

10. Will it benefit other DOD programs?

In terms of rating item 1 on the list above, we still need a weighting scheme that rates some major initiatives as more or less important than others.  This should be discussed at the next TAB meeting.

In general, we fund development work that advances the SOA, but we don’t do basic research.  We fund pilots that move from SOA to SOP, and we fund deployment projects that move from SOP somewhere in the world to SOP in Navy Supply Chains. 

We should seek to balance our portfolio by having projects that fall into all three of the categories of development, pilot and deployment.  Things that start with development should work their way through to pilot and deployment.  However, some development work, which shows little promise during a development project, will be stopped before it reaches pilot or deployment.  In some cases we will find existing SOA that can be piloted; equally, in other cases we may find existing SOP that needs to be deployed in Navy Supply Chains.  We have to be vigilant to make sure our pipeline remains balanced, that we keep filling the development end as technologies move forward, and that we continue to seek SOA and SOP to fill in gaps.

� These may or may not be formalized or carried out consistently, but they exist in all companies.


� An example might be when we begin to look to a supplier for new technical ideas, rather than just low prices.  We need a process in place that provides for a flow of ideas, as opposed to just a flow of parts.


� Despite the seeming objectiveness of all our boxes and arrows, in reality many processes are also quite fuzzy.


� In Business Week, June 4, 2001, Tom Stallkamp (former President of DaimlerChrysler and now President of engineering services firm MSX International) argues that this is a function that can be outsourced to a services firm such as his own.


� J. Dwyer (2000).  Collaborative Advantage, New York, Oxford University Press.


� Presentation at University of Michigan/Lean Enterprise Institute Lean Manufacturing Conference, Dearborn, MI April 30, 2001.





