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Executive Summary
In this paper, the implementation of Lean systems is discussed in the warehousing environment. The five Lean principles by Womack and Jones (2003) are used as a guideline in presenting the various Lean tools applied in different stages of operations. Concurrently, Menlo’s Worldwide Logistics as a past role model in Lean logistics operations supports each principle with real-life examples demonstrating the benefits of Lean tools. Ultimately, one essential element, respect for the employees, is identified which is equally critical to each principle as the success of the whole Lean system depends on it. Based on this analysis some conclusions are also offered.
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1. Introduction
Lean has originated from mass production and has its roots in the automotive industry, principally developed by Toyota (Blecker et al., 2013).  However, with the passage of time, the Lean concept has not remained limited to the manufacturing sector only, it has become applicable to the service industry, including warehousing as an example (Taninecz, 2005). 
The understanding of Lean begins with the analysis of so-called ‘muda’ in Japanese, which means waste (Blecker et al., 2013).  Muda specifically refers to any human activity that absorbs resource but creates no value Thus, Lean and ‘muda’ are conceptualised as two contrary elements. Lean thinking aims to eliminate waste by specifying and lining up value-creating actions in the best possible sequence (Goossens, 2017). Consequently, better results are obtained with less equipment, less human effort, less time and space consumed. 
The primary objective of developing warehouses is to ensure an adequate level of customer service, where the efficiency of operations plays a crucial role in achieving competitive advantages and earning a profit (Blecker et al., 2013). Generating higher service levels by maximising the utilisation of warehouse equipment, human resources, and storage space are unquestionably within the main goals of every organisation. Garcia (2013) claims that warehouse velocity and flow can be improved by reducing the non-value-added steps from processes as much as possible. This relates to the operationalisation of Lean techniques and their applicability in specific warehousing instances. Several Lean practitioners believe that warehousing and Lean concepts are mutually exclusive since Lean is focused on just in time operations with no inventory between different steps of a process (Blecker et al., 2013). 
A Lean warehouse essentially means applying Lean tools and applications in warehousing operations that helps to increase efficiency resulting in reduced total lead time as well as processing time for different activities (Blecker et al., 2013). In this case, the lead time is defined as the sum of the total storage time and processing time.

In order to further understand Lean operations, Wormack and Jones (2010) highlight five principles. Although these focus on Lean enterprise rather than manufacturing, it is argued that these principles focus on the system and vision, making it relevant both to service and manufacturing industries.

2. Five Lean Principles
The five basic principles of Lean highlighted by Womack and Jones (2010) are the following: 
·  Value: Specifying customer’s expectations and determining the value from the customer’s perspective. Knowing the customer is also a part of this principle.

· The Value Stream: Identifying the sequence of processes, from the origin of the raw materials to the final customer. Mapping the entire value stream can lead to the discovery of wasteful and value-adding activities. 

· Flow: Creating processes that generate the value flow. If the value chain stops moving forward, waste will be occurring.

· Pull:  Only responding to the customer’s rate of demand. 

· Perfection: Delivering precisely what the customer needs, at the right time, right location at a reasonable price in the correct quantity with minimum waste. 
To understand the aptness and applicability of these principles, Menlo’s Worldwide contract logistics firm is chosen as a case study. This exemplification will provide a clear link between concept (i.e. the principles) and their practicability, described in the next section.


2.1. Menlo Worldwide Logistics
Menlo Worldwide Logistics is a global supply chain company, specialising in the integration of all functions across the supply chain from sourcing raw materials through product manufacturing to the distribution of finished goods (McCrea, 2015). The company has become a subsidiary of XPO Logistics in 2015, one of the world’s ten largest providers of logistics and transportation services (XPO, 2015). Menlo operates 210 locations worldwide with over 20 million square feet warehouse capacity. This company was an early adaptor of Lean Management, and according to the Global Institute of Logistics (2007), Menlo is a role model for others in successfully applying the principles of Lean manufacturing to logistics services (Times, 2007).  Furthermore, its year-over-year net revenue growth was at 16% in 2013 From its business wins in Europe, Menlo was anticipated to generate a 36% growth in 2014 (Armstrong, 2014). Gary Kowalski, Menlo’s Chief Operation Officer (COO) reported that he uses Lean as a ‘sales tool’ which proves to be effective in winning new customers (Bartholomew, 2008). However, it is not the Lean approach that wins customers, but the behaviour demonstrated by applying these practices including (Tsigkas, 2012). Next, each principle is discussed, supported with examples from Menlo’s day to day operation. 
2.2. Value
According to  García-Alcaraz et al. (2017), the ultimate customer can only define value ( . Therefore, the starting point of Lean is to gain understanding of what customers perceive as a value.  This can be achieved through identifying the value adding activities in a process.  Womack and Jones (2010) propose three types of value adding activities: 
· Value adding activity (VA) – An activity which adds value to the service or product, in other words, the customer is willing to pay for it.
· Non-value adding activity (NVA) – An activity which does not create value for the customer. Lean primarily focuses to eliminate these activities from processes.
· Necessary non-value adding activity (NNVA) – An activity which creates no value to the customer but is considered mandatory to deliver a service or a product. 
In order to identify value adding activities and improve processes within Menlo’s operation, the senior management applies the ‘go out on the floor and follow a part’ technique as one of their key principles of Lean (Bartholomew, 2008). This is similar to a method called Gemba Walk by Lean practitioners which describes the personal observation of work (Stern, 2017). The original term derives from Japanese ‘gembutsu’ which means the ‘real thing’ (Slack, 2017). This concept encompasses an in-person observation, where the value-adding procedures occur including interaction with shop floor workers. Managers at this stage demonstrate a time of observation, input, and reflection (Lindquist, 2012). The aims are to observe the ‘real thing’ which necessitates shop floor associates to be opened and willing to share ideas. There is no place there for enforcing rules as employees can shut down, and resistance to change will rise rapidly. Successful Gemba Walks can deliver valuable insight into the flow of value, uncover improvement opportunities, and may show new ways to support employees (Lindquist, 2012). 
The company, according to its COO, also places a strong emphasis on their customer relationships. He stated that Menlo aims to go beyond on plainly delivering services by continually seeking improvement opportunities for its customers (Bartholomew, 2008). Through, close relationships with customers, Menlo can identify what real value means for clients, and they can direct their efforts toward what customers truly require.   
2.3. The Value Stream
The value stream encompasses a set of activities or processes that a service or product undergoes too meet customer requirements (Womack and Jones, 2010). According to Jacobs et al. (2009), an effective way to uncover waste in processes is to map out the entire value stream.  This is commonly accomplished in the form of a detailed diagram of a process that must clearly show activities that add and do not add value, including the steps which involve waiting (Swart, 2016). In a warehousing environment, ? would typically present the time that customers wait from the time the order is placed until the order is received.  By creating value stream maps (VSM), transparency over processes can be increased with a higher chance that waste does not remain unnoticed. 
Menlo’s officials revealed that they also depend on VSM (Bartholomew, 2008). Each of the company’s projects begins with an analysis of the current state of operations. Then an improved future state is represented in a form a VSM, as the developed operational goal for the process where essentially the wasteful activities are excluded. In order to model improvements, Menlo applies process flowcharting techniques and Shikumi diagrams (Bartholomew, 2008). When the operational processes are optimised, standard work procedures are developed for each individual work process.  
Standard work is another essential factor which can make value streams work. According to Womack and Jones (2010), it is the best approach to deliver a job, right for the first time within in the allocated time.  A process can be only subject for improvement once it has been standardised and stabilised. Standardisation further requires documented standard operating procedures which are consistently followed by the workers so that quality can be guaranteed (Womack and Jones, 2010). Menlo firmly believes that it is paramount to develop these procedures by involving the workers who carry out the work and have an understanding of the insights of a process. Concurrently, employees can feel valued by allowing them to share their opinion and contribute to the deliverance of a service or a product. 
2.4. Flow
Flow is the progressive success of activities along the value stream in which products move from design to launch, order to delivery, and finally into the customer’s hands without any stoppages or delays (Womack and Jones, 2010). Flow is the continual movement of the inventory from step to step in a steady and even form and equal amount. According to Womack and Jones (2010) takt time, standard work and visual controls techniques provide a clear indication of the workflow. 
Takt time, essentially tells how quickly the shop floor must produce a product or a service and move through the warehouse to meet customer demand (Press, 2005). In put-away operations at Menlo, calculating takt time, helps managers to forecast the amount of work carried out per shift based on the workforce available to ensure that every customer order is met.  In their 171,000 square foot Brownstown facility, mainly dealing with storing car parts for General Motors, the following example illustrates how Menlo’s managers calculate takt time (Press, 2005). 
Figure 1. Menlo’s Takt Time Targets (Adapted Press, 2005, p.143)
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Parts in Merlo’s warehouse are sorted into three categories based on their size, as aisle ranges suggest on Figure 1. Furthermore, there is a 20 minutes standard put away time for the parts which apply to all sizes, but different quantities.  The term ‘lines’ refers to how many line items in a particular category must be put away. 
Then, the following formula in Figure 2 is applied to calculate put away assignments which are based on the data in Figure 1. 
Figure 2. Put-away Assignment Calculations (Adapted Press, 2005, p.143)
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Continuing with Figure 3, the put-away pace time must be calculated considering the assignments to reveal the workforce required for the actual shift. 
Figure 3. Put-away space and People Required (Adapted Press, 2005, p.143 -144)
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Calculating takt time is necessary to precisely match the work pace of a warehouse with customer demand in order to carry out the process with no wastes included (i.e. human resources).
Officials of this Menlo warehouse reported regarding the takt time project that ‘“People felt like they were involved in the project. We’ve literally had $9-an-hour temporary employees write our standard operating procedures from the first day.’ (Press, 2005, p.141)
Indeed, it is critical that employee engagement and empowerment is emphasised, as employees can feel a part of developing processes. Moreover, they can understand the value they drive for the customer and not necessarily seeing, for instance, the 20 minutes put-away key performance indicator (KPI) as an unreal time developed by the higher management.
Furthermore, as another factor which can improve the flow of processes are the visual controls. These are not going be discussed in greater detail, as they are vastly popular in warehouse environments. Predominantly, the 5S approach – sort, straighten, sweep, standardise, sustain- is fundamental to any Lean culture (Kadambi, 2012). 5S mainly focuses on the wastes resulting from disorders such as missing or scattered tools with no designated places to keep them, poorly labelled materials etc. (Kadambi, 2012) Menlo’s warehouses are also embracing the 5S philosophy and performing a 5S criteria check as a monthly requirement for their continuous improvement purposes (Bartholomew, 2008). 
2.5. Pull
Pull is the short-term response to the customer’s rate of demand. The main benefits of a pull system are the reduction of cycle time and work-in-progress (WIP), since with pull overproduction becomes impossible (Swart, 2016). In Lean thinking, there is a form of pull mechanism used to control the release of the flow of materials in operations, named Kanban. In a warehousing environment can be applied to notify the completion of one process and signal the start of the next (Swart, 2016). Figure 4 provides an example of a potential Kanban process in a warehouse. In relation to Menlo’s operation, there was no information found about the pull system explicitly applied in their instance.  


Figure 4. Example of a Kanban System (Adapted Swart, 2016, p.25)
                     [image: ] 
2.6. Perfection
According to Womack and Jones (2010), perfection does not mean defect free in every instance, but rather delivering what the customer requires. In warehousing, this is recognised as the perfect order delivered exactly on time, containing the right items with no defects or damages. As quality starts with the customers and their views are constantly changing with standards increasing, the Lean thinking approves that there is a need for a Kaizen (continuous improvement) environment (Swart, 2016). Kaizen is continuous improvement at all levels in small increments (Medinilla, 2014).   
 Imai (1986) highlighted several guiding principles to Kaizen (Ritamaki, 2017):  
· Good processes bring good results
· Speak with data, manage by facts
· Go see for yourself to grasp the current situation  
· Work as a team
· Take action to correct root causes of problems 
· Kaizen is everybody’s business
In a Lean environment, these continuous improvement initiatives frequently manifest in the form of Kaizen events. Here, cross-functional and multi-skilled teams are gathered together in order to map out processes and identify improvements within the scope of participants (Swart, 2016). These events further enable managers and warehouse floor workers to collaborate and jointly deliver solutions to certain problems.   
These Kaizen events take place monthly at Menlo Logistics. At one event, the goal was to reduce WIP and de-trash time in re-supply, for their customer Lam Research, maker of semiconductor manufacturing equipment (Bartholomew, 2008). A seven-member employee team participated from the areas of picking, packing, moving and unpacking materials, and they analysed the process which has taken 25.86 minutes to completed (Bartholomew, 2008). They managed to eliminate cardboard packaging and unpacking of parts by performing the de-trashing of non-sensitive material at the picking site, which slimmed the process to 4.94 minutes. The cost savings due to this improvement were $44,003.62 per year (Bartholomew, 2008). 
Menlo also evaluates their warehouses based on the completed Kaizen projects that month and the planned projects for the coming month. They call as their continual improvement roadmap.  Figure 4 presents the Kaizen Events organised by Menlo from 2005-2008 and the savings generated by acquiring more Leaner operations (Armstrong, 2014).
Figure 4. Menlo’s Lean Results (Adapted from Armstrong, 2009)
[image: http://www.3plogistics.com/wp-content/uploads/2016/02/Menlo_LeanResults_2008.jpg]
Furthermore, Menlo’s warehouses receive a certification based upon an overall performance versus a set of KPI. These guidelines are the following: 



Figure 5. Menlo Logistics Warehouse Lean Certification Guidelines (Adapted from Armstrong, 2014)
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2.7. The forgotten principle of Lean? 
Undoubtedly, the success of Menlo lies in adequately applying Lean principles. But what does adequately mean? Since these principles and practices are widely applied in various industries, apparently it does not deliver the similar great benefits to every organisation. As success does not lie only in Lean practices but the people of an organisation. Cardon and Bribiescas (2015) highlights that managers mainly focus on the technical part of Lean and the respect for people becomes the forgotten principle of Lean. Developing a culture of Lean begins with the respect for employees as they are the most critical asset.  Richard Branson, Founder of Virgin Group also noted that ‘Employees come first. If you take care of your employees, they will take care of the clients.’ (Votav, 2016, p.53). This predominantly applies to a Lean environment as the employees who perform the daily jobs are the closest to identify wastes, share ideas and suggestions for improvement. On the other hand, shop floor workers are unlikely to demonstrate care for the business, unless they are highly valued and respected. At Menlo, there are three core values to Lean, which are customer first, respect for people and continuous improvement (DCM, 2007) . Focusing on the second will likely deliver the rest. 


3. Conclusion 
Studying the implementation of Lean practices from the five-Lean principle perspective on Menlo’s operation presented a comprehensive approach to the relevance of Lean in the warehousing environment. The constant search for wastes and inefficiencies by applying several Lean tools, such as Gemba Walk, VSM, Takt Time and Kaizen Events can deliver significant improvements for an organisation as the case study demonstrated. Through the analysis of these tools, it emerged that high employee involvement is indispensable. Perhaps, this might be the part where numerous companies fail since they are not providing the respect for employees that Lean requires for delivering the desired results.  Therefore, the significance of this aspect is not to be underestimated in any instance, as this can influence the entire implementation of Lean systems in an organisation.
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