







The following is a sample chapter from Lean Six Sigma, which explains how to impact your company’s performance in each, by combining the strength of today’s two most important initiatives--Lean Production and Six Sigma--into one integrated program. The first book to provide a step-by-step roadmap for profiting from the best elements of Lean and Six Sigma, this breakthrough volume will show you how to achieve major cost and lead time reductions this year; compress order-to-delivery cycle times; and battle process variation and waste throughout your organization.
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Chapter 14
Lean Six Sigma Logistics

By Robert Martichenko of Transfreight1

The previous chapter described how you could bring both suppliers and distributors/dealers into your “extended supply chain” and make even further gains in process speed and quality of information and performance. Given faster lead times and lower inventories, you now have an opportunity to reduce the cost and improve the quality of performance of your logistics network. What capabilities do you think Lean Six Sigma offers to the logistics network? Do you think Lean Six Sigma …

1. Is a strategy to bring raw materials into a manufacturing facility exactly as the facility is running out of that particular part?

2. Is actually a distribution function, producing only what has been ordered and replenishing inventory levels to replace only what has been sold?

3. Could help you level out the demand on your resources and reduce inventories at all stages of the supply chain?

Well, if you answered “all of the above,” then we are off to a great start! However, I wonder today how many companies believe they are practicing Lean techniques when in fact all they are doing is postponing the ordering of raw materials? You might recall the example given in Chapter 3 (p. 34) from a visit I made to a company that thought it was great how the supplier’s truck would appear just as the manufacturing line ran out of supplies. Unfortunately, that truck was bringing two months’ worth of supplies!

Such practices are what many people thought was the beginning and end of just-in-time (JIT). The adoption of the word Lean to replace JIT was in part an attempt to use a more descriptive term so that people would understand that JIT should be broadly construed. That’s why we have used the word Lean throughout this book.

The first thing we need to recognize is that Lean, JIT, “Efficient Consumer Response,” and “Quick Response” inventory strategies go a lot farther than simply receiving raw materials just as you are running out. Similarly, it’s not fair to say you are practicing these techniques just because your finished product arrives at the retailer just as the last item is purchased from the shelf.

How do you actually implement a Lean logistics program? Like a lot of Lean thinking, much of the answer is logical though counter-intuitive. The answer to these questions lies in the analysis of inventory and how a firm uses inventory to meet strategic goals.

INVENTORY AND STRATEGIC GOALS

Several times in this book we’ve discussed the impact of ROIC on shareholder value (see p. 12, for example). Since ROIC is the ratio of profit to invested capital, it is obvious that reducing inventory will reduce invested capital and improve ROIC. Less obvious is the fact that lower inventories will reduce cost and improve profit. Through an analysis such as what we’ll follow in this chapter, a company will be able to demonstrate how its inventory strategies have direct implications for the company’s revenue, cost of production, and ultimately profitability.

Over the years, many opinions have surfaced over how to calculate inventory carrying costs, in particular how the cost of capital should be calculated in order to recognize the opportunity costs of holding inventories. In the automotive industry, for example, which at times is plagued with inventories of raw materials, these inventories can result in high costs of production and hence can undermine an automotive manufacturer’s position in the market. Consequently, to remain competitive in today’s markets, manufacturers need to understand the implications that inventory and related inventory costs have in terms of the firm’s revenue, cost of production, and ultimately profitability. Previous chapters have discussed the costs of inventory internal to factories; in concert with the process view of a business, we will now integrate that discussion throughout the extended supply chain.

Why Do We Hold Inventories?

To begin our analysis of how inventory affects a firm’s overall performance, it is important to consider the reasons why a company holds inventory in the first place. Relative to inbound logistics supporting a Lean Six Sigma manufacturing facility, a company will hold raw materials for any or all of the following reasons:

1. Safety stocks: Raw materials kept on hand in order to avoid inventory risk and shortages due to unpredictable production schedules, long lead times, and supplier undependability.

2. Cycle stocks: Inventories resulting from a firm’s strategic decisions about production batch sizes, raw material lot sizes, and constraint (long time delay) workstations within a production process.

3. In-transit inventories: The necessary inventories that cover transportation lead times from suppliers and to customers. These inventories are at least equal to the demand per day times the days of transit.

4. Work in process (WIP) stocks: Inventories that are actively being used in the production process, both by the manufacturer and by the suppliers.

5. Speculative stocks: Inventories used to support business operations such as marketing promotions, potential raw material shortages, purchasing discounts, or concerns such as strike protection.

Understanding why firms hold inventory—and the reasons they must in fact hold a certain amount of inventory—allows us to comprehend the economic and financial implications of this necessary business practice.

However, the goal of any Lean logistics network is to eliminate safety and speculative stocks and to minimize lead times, WIP, and cycle stocks to optimal levels. The question, though, is why go to all this trouble? The answer to this question is seen in the way inventory affects the firm overall.

INVENTORY AND THE COST OF PRODUCTION

From a simplistic point of view, a firm must optimize costs in order to achieve maximum profitability. Therefore, focusing on controlling and lowering costs is instrumental to a firm’s long-term profitability. In the automotive industry, for example, competitive pressures have put downward pressure on retail prices, which means that profit margins can be increased only through decreased costs. Additionally, those companies that can maintain competitive pressures on their competitors will in fact see increased sales, which will result in more efficiency through the realization of economies of scale in terms of overhead cost spreading. In essence, companies that gain competitive cost advantage will continue to maintain competitive advantage overall. However, inventory control, and its financial impact, can be challenging for many firms, as it affects the components of both explicit and implicit costs.

[image: Image] Explicit costs are defined as historical costs or actual costs that are tangible and allocated on a firm’s financial statement. With respect to inventory, these costs can be seen in items such as storage of inventory, transportation, and material handling costs, including all the personnel, warehouse, and PP&E costs. Other explicit costs associated with holding inventory include those costs due to scrap and rework (which are proportional to WIP), shrinkage, obsolescence, taxes, insurance, and damages to the inventory.

Even though firms recognize that explicit costs exist with inventory, many companies rationalize that these costs are necessary evils and say they should simply be considered a cost of doing business. Even though reducing these explicit costs can appear to be daunting, doing so can truly separate the top performers in any competitive industry.

[image: Image] Implicit costs are those costs that do not involve actual payment by a company but represent lost opportunity that results from allocating money in one area, thus ultimately abandoning other potential projects. The opportunity cost of such decisions is the return that the abandoned projects may have generated on the invested capital.

There are many schools of thought on how to calculate the cost of lost opportunity; however, most financial managers will agree that the financial losses fall somewhere between the actual cost of capital and a firm’s required risk-adjusted rate of return on its equity (the weighted average cost of capital) for that industry. Regardless of how a firm calculates the opportunity cost of holding inventory, there is no question that the cost exists and must be taken into consideration when making strategic decisions.

As you can see, explicit costs are not reflective of the whole story relative to inventory. Implicit costs of holding inventory tell the true story of how inventory can have significant financial implications for the firm.

Much has been written and many opinions exist on how to calculate the true cost of holding inventories. Most sources will break the calculation of inventory carrying costs into the following categories:

A. Capital Costs

– Inventory investment

B. Inventory Service Costs

– Insurance

– Taxes

C. Storage Space Costs

– Plant warehouses

– Public warehouses

D. Inventory Risk Costs

– Obsolescence

– Scrap and rework

– Cost of change orders

– Damage

– Shrinkage

– Relocation costs

A. Capital Costs. Whether inventories are tied up as raw materials or as finished goods, there is an explicit cost to the firm for holding these inventories. For raw materials, money has been paid out in order to cover the cost to suppliers; for finished goods, both raw materials and the variable costs of production have been sunk into the inventory. The two potential costs of capital associated with these inventories are:

1. The cost of financing the inventory.

2. The opportunity cost of tying up capital in the form of inventory rather than using the capital for other purposes. The opportunity cost of the capital should be calculated using the required rate of return on the capital deployed.

B. Inventory Service Costs. Inventory service costs are typically in the form of taxes and insurance. Taxes may include inventory taxes assessed by certain states on inventories in a firm’s possession at some particular point in time. This tax typically varies with the level of inventory and therefore could be considered to be part of a company’s short-term variable cost elements. Insurance costs relative to inventory may be in the form of property, fire, and theft insurance. These costs may not necessarily vary with inventory levels and therefore could be considered a fixed overhead cost in the short and long term. Consequently, reducing inventory in the supply chain will not eliminate these costs immediately.

C. Storage Space Costs. Storage costs can also be considered an incremental or unnecessary cost due to holding inventories. The costs that we should consider as part of inventory carrying costs are those that necessarily vary with the level of inventory. For example, if a firm is forced to use an outside warehouse to store safety stock, then the handling and storage costs associated with this warehouse are considered costs directly attributable to holding this inventory. In a Lean environment, the strategy is to reduce the raw material, i.e., “things in process,” to accelerate the velocity of the process. By doing so, we keep raw materials moving at all times and minimize any points in the supply chain where storage may be required.

D. Inventory Risk Costs. Inventory risk costs include such items as inventory obsolescence, inventory damage, inventory shrinkage, and relocation costs associated with needing to move unwanted inventory to new locations for storage. These are real costs associated with inventory and can be calculated using activity-based costing (ABC) techniques, which in turn can be accurately represented on a company operating statement. Since ABC can be an onerous “activity trap,” some companies perform these analyses on only a few samples. In general, a correlation exists between the overhead cost associated with inventory and the speed with which that inventory moves through the process. This would suggest focusing the ABC analysis on the slowest-moving inventories first. These costs are variable with the level of inventories and therefore are considered part of a firm’s variable cost curve in the short term.

One area where we see the dramatic impact of inventory obsolescence is when manufacturers have product changeovers or build-outs. Under these circumstances, it is still common for manufacturers to be sitting on millions of dollars of raw materials that are of no use as the parts will not fit the new products being manufactured. Only through Lean logistics inventory control techniques will these situations begin to disappear from industry.

Costs in the Short Run

The short run is defined as a business cycle where managers can make strategic changes to only the variable components of the business. Typically for most businesses, the short run is considered to be less than one year.

Companies may decide to maximize profitability in the short run by analyzing and reducing variable costs such as labor, raw material inputs, resource allocation, and general overheads. Inventories—such as raw materials, in-process stocks, and finished goods—represent both variable costs and fixed costs in the short run and therefore need to be managed effectively:

[image: Image] Variable costs associated with inventories include material-handling labor, short-term financing, and short-term public warehousing.

[image: Image] Fixed costs in the short term include short-term leases for material-handling equipment and short-term leases on warehouses.

One metric that inventories can affect and that most firms are aware of is short-run marginal cost. This is defined as the rate of change of short-run total costs with respect to the level of output. Common sense would dictate that any profit-maximizing firm should want to increase output (assuming output equates to revenue) at a faster rate than cost will increase.

As discussed previously, the associated costs with holding inventories would be recognized in the short-run marginal cost curve. Therefore, if a firm decides to increase output, the inventory strategy of Lean Six Sigma will reduce inventories at all levels and will decrease the marginal cost curve and ultimately improve the company’s overall financial performance. The advantage of Lean Six Sigma is that it allows significant reductions in inventory and marginal cost simultaneously. The reduction of raw material inventory can be achieved only if the lead times of the suppliers are reduced, as discussed in the previous chapter. The cost of excess inventories due to such suppliers must be counted into the total cost of ownership along with the actual purchase cost of the material.

Costs in the Long Run

Similar to short-run costs, inventory management is crucial when analyzing long-run cost strategies. The long run is considered to be the period of time when strategic changes can be made to fixed inputs (such as facilities and new technologies) as well as the variable inputs discussed above. This timeframe is typically considered to be greater than one year.

In the long run, a firm must focus on investment in resources and facilities to ensure long-term profitability in order that the firm succeed over time. Consequently, in the long run, the firm would not be concerned with managing current variable operational costs, but rather focusing on the most effective way to optimize revenue, reduce costs, and retain profits in order to invest into the future. This would include calculating the economic profit of businesses, product lines, customers, etc. But any business will have long-term assets whose return must be questioned. Unfortunately for many firms, these investments will typically include warehouses, distribution centers, and other facilities that are critical to management of slow-moving inventory, but many of which would not be required if lead time could be reduced 50% to 80%. Therefore, strategic inventory planning is critical to decreasing fixed and variable costs and increasing profits in the long run.

Now that we have examined the costs of inventory at a high level, we need to drill one step down and look at logistics costs drivers and prove the necessity to move to Lean logistics practices throughout the supply chain.

Lean Six Sigma Inventory Practices

The advantages underlying a Lean environment involve optimizing the supply chain while reducing costs and becoming more flexible to meet the customers’ needs. But we must remember that a transition to a Lean environment affects all functional areas within a company, including all major logistics functions. However, not all functional areas or logistics functions may realize cost reductions individually, as Lean relies on the premise of optimizing an entire process and not simply micro-managing a particular department.

This need to look across the business as a whole unit is the number-one adjustment for companies when going to a Lean logistics strategy. Simply stated, most companies today still have functional barriers that do not allow them to properly optimize costs across intra-company departments. To do this—and to understand the benefits of implementing a Lean system within the context of logistics functions specifically—one must understand the activity and cost drivers behind specific logistics activities.

Once this information is available, an analysis can be performed summarizing the individual cost drivers so it can be compared with the optimal cost that would result if the activity drivers were integrated within a Lean network.

After basic logistics fundamentals are taken into consideration, we must then look at inbound logistics systems relative to Lean logistics principles. These include many of the parameters that drove the discussion of safety stock in Chapter 13:

1. Delivery frequency per supplier to the plant.

2. Lot size per part number.

3. Returnable packaging.

4. Leveled flow of each part number into the plant.

5. Pipeline visibility and contingency planning.

6. Logistics measurement systems and continuous improvements.

In order to have a world-class inbound logistics system, a company must take these Lean logistics principles and build its logistics networks using the Lean principles as the foundation of the network.

FUNDAMENTAL LOGISTICS COST DRIVERS

Recently my colleagues and I came up with an idea for a bumper sticker: “What in the World Isn’t Logistics?” I really like this slogan because logistics has been the orphaned child in most industries, when it should easily be front and center.

What makes logistics so important? From a Lean manufacturer’s point of view, inbound logistics cost drivers are seen in the following areas:

1. Demand forecasting

2. Inventory control

3. Material handling

4. Order processing

5. Packaging

6. Transportation

7. Warehousing and storage

8. Quality

9. Obsolescence

10. Cost of expediting, shortages, etc.

As we can see from the diversity of these inbound cost drivers, it is essential for a firm to understand its “total cost” picture relative to these logistics activities. To this end, the goal must not be to optimize each activity individually, but rather to optimize the entire equation, using the total sum of all costs in reaching strategic decisions.

In order to do this, each activity driver must be analyzed relative to the cost drivers within the activity. To exemplify this philosophy, a firm can choose some of these logistics cost drivers to analyze and understand their interrelationships. The hard part with this is that it requires cross-functional cooperation and high-level understanding of the issues because you may run into instances where one area should increase its costs in order to reduce overall system costs. For example, even though most companies are aware of how much it costs to carry inventory, they continue to optimize transportation costs and try to move raw materials in truckload quantities. This is shortsighted, backward logic because the costs associated with holding the inventory will most likely exceed the savings achieved from optimizing transportation costs.

Consequently, the real challenge for companies is to develop an algorithm or management method that focuses on optimizing total logistics cost. To perform this, someone must own the logistics process—have you ever considered having a Chief Logistics Officer?

The primary goal of all inbound logistics systems is to get the right product, in the appropriate quantity, to the right place at the right time, in the right condition, and at the right cost. Typically in a non-Lean environment, firms carry too much inventory and consequently may not possess accurate data for available raw materials or may lack materials that the plant requires at line side.

Taiichi Ohno, the founder of Lean (originally called just-in-time or the Toyota Production System) at the Toyota Motor Manufacturing Corporation, has stated that “the more inventory a company has, the less likely they are of having what they need.” Therefore, Lean manufacturers need to understand their manufacturing demand patterns in order to level out production and streamline their inbound network.

Typically, just-in-time (Lean) manufacturing is thought of as a manufacturing and inbound procurement strategy. However, the first step to implementing a Lean system is having control over your demand planning. Lean relies on leveling production and maintaining a state of leveled production. Just-in-time focuses on leveling demand and aligning production to meet actual demand, therefore reducing inventories and all associated costs of poor demand planning. In short, do not manufacture what has not been sold and replenish only what has been used (the definition of pull!). This, of course, assumes that the factory can operate with the very short lead times discussed in previous chapters.

With this in mind, to truly understand Lean logistics, we must continue our study of logistics cost drivers and how each driver affects total cost.

LEAN MANUFACTURING, RAW MATERIALS, AND INVENTORY MANAGEMENT

Management of raw materials is a major undertaking for many industries. Any company that can reduce the costs of holding raw materials will gain a competitive advantage in its industry, from a viewpoint both of lower cost structures and of increased manufacturing flexibility. Lower cost structures will ultimately increase pressure on competitors, while manufacturing flexibility will allow for shorter lead times to market, resulting in greater customer satisfaction and ultimately increased market share.

Lean logistics systems must focus on eliminating the four main wastes that arise in a mass production environment. These four main wastes are typically itemized as:

1. Excessive production resources (excessive workforce, excessive facilities, and excessive inventory).

2. Overproduction.

3. Excessive inventories.

4. Unnecessary capital investment.

All four of these fundamental areas of waste are related to inventory management. When these elements of waste exist, all they do is increase costs and add zero value to the manufacturing process. Hence, they contribute to an upward sloping of the marginal cost curve for the firm.

Also, each of these wastes are intertwined:

[image: Image] Excessive resources result in overproduction. This is evident when firms continue to manufacture product even though demand and marginal cost curves would logically indicate they should stop operations.

[image: Image] Overproduction results in excess inventories, which then require additional manpower, equipment, and floor space.

[image: Image] Excessive inventory will, over time, result in unnecessary direct costs/capital investments in the form of:

1. Building warehouses to store excess inventory.

2. Hiring workers to transport and handle the excessive inventory.

3. Purchases of material handling and transportation equipment.

4. Hiring of inventory control personnel and purchases of inventory control information systems.

5. Personnel and associated costs to deal with inventory obsolescence, damages, and shrinkage.

And that’s not all: a firm must also take into consideration the costs associated with capital financing, opportunity costs, depreciation, and administrative costs that surround the issue of inventory—costs that are not required to support the manufacturing process.

Consequently, a firm must ensure that all processes are designed to control overproduction. This means that these processes must support manufacturing that is designed to produce only relative to the demand pull of the market.

One approach that companies take toward the management of raw material inventory is to implement just-in-time inventory systems. Lean systems are designed to ensure that raw materials are produced and delivered only when they are needed and only in the quantities that are required to support the upstream manufacturing process. Executed properly, Lean will result in a reduction of overall inventories and all related inventory carrying costs and an increase in raw material quality, as suppliers will be forced to ensure that quality is perfect. This happens in part because the upstream process will not have large buffer stocks to rely on in the event that quality issues surface or that delivery promises are not met.

Now that we have built a case for why inventory management is crucial, we must look at the primary focus areas to implement a Lean inbound logistics program.

IMPLEMENTING LEAN LOGISTICS

Once a company embraces Lean manufacturing, it will undoubtedly need to implement a pull system for raw materials supporting the manufacturing process. The main points to take into consideration when designing this logistics network are:

1. Transportation design and delivery frequency.

2. Lot size per part number.

3. Returnable packaging.

4. Leveled flow of each part number into the plant.

5. Pipeline visibility and contingency planning.

6. Logistics measurement systems.

Focusing effectively on these key components across the entire supply chainwill allow a Lean manufacturer to realize its goal of minimized inventory levels, leveled flow of raw materials, increased flexibility, and ultimately reduced costs.

1. Transportation

Transportation costs are significant for most businesses and certainly for all manufacturers. In the past, inbound transportation has been considered a necessary evil and simply a cost of doing business. However, Lean manufacturers are now recognizing that Lean inbound transportation networks can in fact be strategic and are pivotal to support the flow of raw materials into a Lean plant.

Thus, we need to focus attention on the following areas of inbound transportation to reduce safety and cycle time related stocks:

A. Increasing delivery frequency per supplier.

B. Reducing interplant transfers.

C. Reducing trailer and raw material sleep time in the plant trailer yard.

D. Eliminating multiple and inefficient channels of distribution.

E. Reducing and preventing transportation damages.

F. Implementing leveled, consistent deliveries into the plant.

G. Reducing transportation equipment due to better asset utilization.

Increased delivery frequency in particular plays a pivotal role in a Lean environment because Lean principles rely on numerous sequenced deliveries to realize the goal of zero inventories. Ultimately, this means that manufacturers must break old habits of moving raw materials in truckload quantities. Increasing delivery frequency reduces the space requirements at the plant by the number of deliveries. For example, if a particular supplier currently delivers to a plant once per day, the manufacturer may require 1000 square feet of space to store the parts. This space is held captive as it will again be required to store the same supplier materials the following day. Increasing this supplier’s delivery frequency to twice per day will reduce the space requirements by two; increasing the delivery to four times per day will reduce the space requirements by four. This logic is used in Lean environments today to the point where Lean manufacturers may have suppliers deliver as many as 20 times per day. At that point, very little space is used to store the raw materials and the material can generally go from the trailer directly to line side. This obviously will free up space for the manufacturer that can be used for revenue-generating activities rather than the non-value-added costs associated with the storage of raw materials.

A second benefit of increased delivery frequency is better quality, in terms both of quality assurance and of contingencies in the event of poor quality. With respect to quality assurance, reducing raw material inventories and increasing delivery frequency will provide faster feedback to our supplier about quality problems that might have remained hidden for some time if delivered in a single large shipment. This quick feedback will help the supplier implement Lean Six Sigma, mistake-proof its processes, and respond to problems with faster lead time. (Meanwhile, though, we must use safety stock buffers.)

If materials are being delivered two or even 20 times a day, doesn’t that mean transportation costs will skyrocket? To help reduce transportation costs caused by smaller lot sizes and high frequency of deliveries in a Lean system, manufacturers are locating closer to customer markets and closer to their supplier bases. There is no question that Lean manufacturers are now dealing with inbound supplier pipelines measured in hours—as opposed to days or even weeks, which was previously the norm. This reduction of transit times results in a reduction of inventory and all associated costs. For example, supporting high-frequency deliveries is now used as a negotiation lever between Lean manufacturers and suppliers.

Lean logistics relies on leveled, sequenced deliveries, which means that transportation networks are typically structured route systems, if not completely dedicated closed systems. In some respects, trucking companies servicing a Lean manufacturer will act more like an airline than an over-the-road carrier because schedules are set, pickup windows of time at suppliers are predetermined, unload dock times are specific, and all material handling is completed by a standardized work schedule. It is common now to see the use of “milk runs,” where loads from multiple suppliers will be picked up on systematic, consistent routes. This allows a company to utilize private fleets more effectively, negotiate more competitive rates with common carriers, and achieve overall cost reductions in transportation costs.

2. Lot Sizes

Increasing delivery frequency for all suppliers in a Lean logistics network will result in smaller lot sizes being shipped to the manufacturer. Although this seems logical, reducing lot sizes proves to be very challenging for some manufacturers. Notwithstanding this challenge, it is imperative that lot sizes of raw materials be reduced to the level where Lean manufacturers can order the exact quantity required for small production runs.

Why is reducing lot size so challenging and why is it so important?

The main challenge with reducing lot sizes is within the manufacturers, in the functional barriers between purchasing and production control departments. Generally speaking, purchasing departments believe that larger lot sizes produce volume discounts and transportation economies. Consequently, all functional areas within a Lean environment need to be educated on “total cost” relative to the procurement of raw materials. It is myopic to look at transportation costs by themselves, as shareholder value will be optimized only when the costs for the system as whole are minimized.

Second, reducing lot sizes is extremely important because it reduces variation in demand patterns from the manufacturer’s and the supplier’s perspectives. For example, if a supplier is required to ship 50 parts per day and the minimum lot is 75 parts, the supplier will not have leveled demand as they will see orders fluctuating between one and two lots each day. Due to this fluctuation, the supplier will probably decide to build safety stock, as they’ll suspect that the variation in demand will have even more dramatic swings. The direct and indirect costs of this variation will increase overall costs of the supply chain. Reducing the minimum lot size to 25 parts will allow the manufacturer to order exact daily requirements and the supplier will have consistent, leveled demand to effectively plan its manufacturing resources. Safety stocks will not be required and both the supplier and manufacturer will create stability in the supply chain. This stability is ultimately what drives all forms of waste and costs out of the entire system.

3. Returnable Packaging

As manufacturers begin their journey to becoming Lean, one area that is generally overlooked and definitely understated is the use of returnable packaging for inbound raw materials. Truth be told, returnable packaging is one of the fundamental tools to achieve flow of parts through the supply chain and the manufacturing process.

Without returnable packaging, design of optimized inbound transportation routes is virtually impossible because effective route design begins with exact knowledge of cubic requirements from each supplier. To achieve this level of accuracy and high cubic utilization of trailer space, all loading characteristics need to be known for each part number. These loading characteristics include:

1. Parts per lot size and number of lots per pallet.

2. Stackability of packaging and susceptibility to damage.

3. Compatability of parts and packaging to other parts and packaging.

In the end, returnable packing allows for consistent network design, trailer loading configuration, and effective protection for the raw materials. For example, it is virtually impossible to design a milk run with five suppliers to reach 90% cubic trailer utilization if the packaging characteristics are unknown or if the packaging is made of corrugate that will not allow for stacking of parts on the trailer.

The true challenge of packaging relative to Lean logistics is in the development of the packaging file itself. Although moving from oneway packaging to returnable packaging is a significant endeavor, the real work is to maintain the packaging database once the conversion is completed. In order to prevent the packaging database from becoming outdated and corrupt, there must be excellent communication among purchasing, production control, and the logistics provider to ensure that packaging changes are being updated and that logistics network design is taken into consideration when packaging designs are conceptualized.

When you look at the three logistics factors we’ve just discussed, you can see how they are all related. Lean manufacturing relies on leveled production, sequenced delivery, and small lot sizes to accommodate changes in demand without having stale and obsolete inventory. Second, it requires a dedicated transportation network where shipping routes are predetermined and load configurations are designed from an engineering point of view. To facilitate effective load configuration, product packaging must meet strict guidelines with respect to size, stackability, and durability. Only through consistent packaging can lot sizes be determined, load configurations designed, and product protected while in transit and during material-handling activities. Once the packaging is consistent, costs will be driven out of the system that are typically related to poor trailer utilization, large inventory lot sizes, and product damages.

4. Leveled Flow

Lean manufacturing relies on a steady and consistent flow of raw materials being pulled through the production process. Pull is also crucial when designing a Lean inbound logistics network.

Drawing on our discussions so far, Lean logistics relies on small lot sizes and high frequency of deliveries into the manufacturing facility. To meet the demands of the pull system, inbound shipments of raw materials need to be leveled out through the production cycle. For example, if a particular supplier delivers eight times per day over a 16-hour production day, then this supplier should deliver into the Lean facility every two hours. Only through leveled deliveries will space requirements be optimized, material handling minimized, and overall costs reduced.

Pull is also very important for the suppliers as well. From a supplier’s perspective, higher delivery frequency may result in higher pickup frequency at its facility. For example, if a particular supplier has a plant delivery frequency of 10 times per day, this could mean a pickup frequency at the supplier of five times per day. Through the use of a cross-dock, the five supplier pickups per day will result in 10 deliveries to the manufacturing facility. This is accomplished by consolidating shipments from multiple suppliers at the cross-docks and reloading the parts into trailers bound for the manufacturing plant. With this high-velocity method, parts should continue to move and the plants will receive inbound trailers that could have as many as 50 suppliers represented in one trailer. This one trailer may represent one hour of production inventory from each of the 50 suppliers.

Fundamentally, what this means is that a supplier that is used to loading one trailer per day may now be required to load as many as five trailers each day. Consequently, pull is important to suppliers, as they will maximize resource utilization if they are able to level the loading of the trailers throughout the day. Also, it allows the suppliers to set their own production schedules to build using Lean techniques, as opposed to mass production techniques, because parts will be pulled from the suppliers gradually throughout the day instead of fulfilling a large order once per day.

Overall, leveled demand will lead to consistent demand patterns, high frequency of deliveries to the plants, and optimized logistics costs at all nodes of the supply chain.

5. Pipeline Visibility

Lean manufacturers require information as to when raw material will arrive at their facility and where it is in the supply chain at any given time. For most firms it is necessary to know where their inventory is, in terms of both raw materials and available finished goods. A number of available technologies and systems allow them to manage these functions. Satellite systems with Global Positioning Systems and radio frequency warehousing networks are examples of the new technologies available to facilitate pipeline visibility between vendors and customers.

Paradoxically, these technologies are developed to manage inventory at a time when firms should concentrate on reducing inventory, thus reducing the need for technology costs and all related inventory costs! Lean tries to prevent the need for advanced systems and consequently all related technology costs are avoided. However, in a Lean environment where raw material inventories may be as low as six hours of production inventory on site at the plant, manufacturers absolutely need to have full visibility of inventory at all steps in the supply chain. Web-enabled tools allow manufacturers to have this visibility, which allows them to make operational decisions dynamically as circumstances change from day to day.

For example, a production control employee may realize that the manufacturer has a shortage of parts from a particular supplier. Through Web-enabled systems run by a third-party logistics provider, the employee can gain visibility of the entire pipeline, assess the criticality of the situation, and create a contingency plan directly through the Internet. Only through these types of technologies are Lean manufacturers able to reduce raw material inventory levels to absolute minimums.

Pipeline visibility is important internally for the Lean manufacturer. In fact, it is equally important for all players in the supply chain. Suppliers, logistics partners, and manufacturers need to know what is inbound to the plant, what is at the plant, and what is available at the supplier at any given time. Without this visibility, going Lean logistically may put a manufacturer in a position of suboptimization, as reducing inventories without pipeline visibility will likely result in raw materials shortages at some point in time.

6. Logistics Measurements

So far in our journey into Lean logistics we have discussed the reasons for holding inventories, the implications of holding inventories, and the action items required when implementing a Lean logistics network. No logistics network will be complete, however, until you have a measurement system in place.

To ensure quality in a logistics network, the measurement system must reflect the overall goals of the particular Lean strategy. The measurement system must also provide information that can be used to continuously improve upon the logistics network design. To meet this end, the following measurements should be in place in order to continue the drive toward Lean logistics:

1. Delivery frequency per supplier.

2. Lead time from supplier receipt of order to delivery to plant line side.

3. On-time delivery by supplier.

4. Lot size by supplier.

5. Delivery pitch by supplier.

6. Trailer, tractor, and driver utilization.

7. Space requirements for raw materials at both supplier and manufacturer.

8. Overall inventory in supply chain.

9. Raw material sleep time at plant trailer yard.

10. Order fill rate by supplier.

By measuring these 10 key components, the logistician will be able to isolate the logistics variables that deal with the Lean aspects of the inbound network. Although other, more traditional logistics measurements should also be generated, the above metrics focus specifically on the Lean aspects of the system. Through the effective use of these measures, all parties involved will be able to isolate improvement opportunities and prioritize the areas to address first.

CHALLENGES OF LEAN LOGISTICS

Going Lean is no easy feat internally; the same is true for implementing Lean logistics. Some people may argue that Lean benefits are not what they seem to be.

One example is the argument that a downstream manufacturer may simply push the requirement to hold inventories to upstream suppliers, therefore not actually reducing any costs overall. Ultimately, these costs will be transferred through to the cost of the product, therefore forcing the manufacturer to absorb the costs of the inventory at some point in the transaction.

This criticism is valid, which is why we spent so much time in the previous chapters discussing the rollout of Lean Six Sigma to suppliers and treating them as partners. The key objective is to have all supply chain partners practicing Lean principles to truly squeeze all logistics costs out of the system.

To achieve this end, many companies look for innovative ways to keep inventory moving at all times. As mentioned, to eliminate the need for warehouses, some Lean manufacturers will design and operate cross-docks, which facilitate the fluid motion of inventory and allow a manufacturer to achieve small lot sizes of inbound raw materials at a high frequency of delivery. By producing a fluid motion of inventories, companies avoid sitting inventory and therefore eliminate warehousing needs. Other techniques, such as milk run design, increased delivery frequency, and smaller lot sizes, have all been discussed; they are essential for the Lean network to actually benefit all participants in the supply chain.

When implemented throughout the supply chain, Lean Six Sigma will drive costs out of a company’s cost structure in all functional areas. Many activity drivers and associated costs fall into the category of logistics functions. Logistics plays a pivotal role in all industries and its importance cannot be overemphasized. Progressive companies realize they are no longer competing at the manufacturing and marketing levels, but are now competing at the supply chain level. Lean Six Sigma systems attempt to optimize logistics functions by reducing inventories and therefore reducing the many costs that are associated with holding inventory. Once a firm truly integrates its supply chain from suppliers straight through to customers, costs will be reduced, quality will improve, and profitability will increase.

Note

1. Robert Martichenko is the General Manager of Business Development for Transfreight LLC, based in Erlanger, Kentucky. Transfreight is an integrated, full-service, third-party logistics provider backed by the strength of two world leaders. Transfreight, a joint venture between Mitsui & Co. Ltd. and TNT Logistics, provides dedicated supply chain management services. Robert can be reached at martichenko@home.com.
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