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5. [bookmark: _Toc67911372][bookmark: _Toc69479877]Introduction

Company A worldwide has over 175 fully operational Fulfilment centers (FC’s) also has over 150 million square feet where associates carryout work within the following departments: Receive, Stowe, Cross Dock, Pick, Pack, and Ship. Company A customers are fulfilled by these associates operationally to over 100 million of them a year are performed in these departments. Company A invests millions of pounds into its operations which in total has come to over 9.3 billion pounds since 2010 and prides itself on its highly skilled and qualified workforce who are constantly thinking and working on innovations to ensure that customer priority is number 1 stating that customer obsession is the way to think. This proves that company A and its work force are always ensuring the best standard and quality is going out to its customers. 
Associates are employed in a wide range of positions in Company A’s fulfilment centers, from operations managers to engineers, HR and IT roles to employees who handle customer orders. (Bezos, 2019) States “We strive to have a positive impact on customers, employees, small businesses, the economy, and communities where we’re located. Amazonians are smart, passionate builders with different backgrounds and goals, who share a common desire to always be learning and inventing on behalf of our customers”.
Company A’s European Network is consisting of over 40 FC’s (Fulfilment Centers) and in the United Kingdom there are 18. The European Network however means that Company A’s customers in the United Kingdom can choose between a wide and vast range of products that are able to be internally shipped between FC’s throughout the network, yes this process means it will take a few more days to get to the customer however the products are available to the customers and they will not go without or miss out on the opportunity of a purchase. 

5.1. [bookmark: _Toc67911373][bookmark: _Toc69479878]Company A Swansea Site

 The Swansea Fulfilment Centre employs more than 3000 people across multiple departments, Swansea’s center consists mainly of shoes and apparel with a whole department dedicated to only shoes.  The Swansea FC consist of 6 different departments:
1. Receive – Receive is the department when the items of stock first come into the building, these items are scanned in onto the system which then places the products on the website. This then shows customers the availability and depending on where you live what the delivery times and dates that the items will get to them. They are also sorted in category of where they will be stored.
2. Stow – after the products are scanned and received into the building they then go into Stow. Stow is a simple process of scanning an item and then scanning an inventory location to place the products into so there is a virtual and physical trace on the system. The items that are stowed then become customer orders.
3. Pick – Once items are stowed and they become customer orders the Picking department is the exact opposite of the Stowe department so the customer orders come up on scanners to highlight where an associate must collect the item, the associate scans the inventory location and then the product to physically and virtually move the item into a container called a black tote which is essentially a temporary inventory location.
4. VNA (Very Narrow Aisle) – this department is high racking where associates stow and pick in the same department on PPT’s this department consists of only shoes in boxes and the associates are required to stow and pick whatever customers demand.
5. Pack – Packing is where the items go after the picking process, the items are transported via conveyors and are scanned on conveyors to ensure they end up at the right process path, there are several processes in the packing department.
6. Ship – once the products have been packed they are placed on a conveyor where there is a shipping label applied to the customer for manifesting. This is then sorted by region and then 
Placed on the back of a truck to go to a sort center for delivery to the customers.


6. [bookmark: _Toc67911374][bookmark: _Toc69479879]Aims and Objectives.

The Aim of this project is to redesign and configure work stations for manual working associates within the pack department. The reason is Company A’s current 177 pack stations have physically reached their End of Life (EOL), are fully depreciated on the asset register, are creating an associate engagement issue, and can’t be upgraded safely due to length of use and number of upgrades and these are now classed as EOL by Engineering. The Pack department has 7 Process Paths:
· Wrangle – this process is where the black totes meet on conveyors, associates scan the totes and then place them into batches which will then be sent to various parts of the department to pack.
· Rebin – once the batch has been completed on wrangle there is a multis process path, but before they can be packed the multis process path is on customer which has ordered multiple items, these items have to be packed in the same box or bag packaging. These are then sorted and placed into a rebin wall together which is essentially a bookshelf on wheels and customer orders are placed in the same section to be packed.
· Pack Multis & pack multi XL – this process is consisting of packaging items out of the rebin wall sots and depending on item size an amounts will determine the size of the package to put the customer orders into, these are then put on a conveyor and sent down a SLAM (a SLAM machine stands for Scan Label Apply Manifest) which will then punch the customer details onto the item so it can be scanned by delivery companies in the sort centres to determine deliver route.
· Pack Singles – This process path is packaging items for single orders, the items are in a tote but there are multiple. These items are packed one at a time so the amount in a tote can very and it doesn’t require any other processing.
· Gift-wrap – these items are arranged at wrangle and sorted into priorities, these are items that have been paid a premium for and there is a specific process path to handle the gift wrapping for customers, there is a spike in this process around holidays and birthdays etc. 
· TBYB (Try Before You Buy) – This is also a separate process path as customers are able to try on items and return them within seven days, if the item is not returned within 7 days they will have to pay for it but if they do it is free of charge.
· Autobag – this is a process within the department which focuses purely on shoes, the shoes are scanned by associates and placed onto a conveyor which then proceeds to the SLAM, once scanned and applied with a manifest label the package in then automatically wrapped in a bag ready for shipping to the customer.
(H.M., 1989) States “The architecture of a design workstation that has the capability of performing concurrent design functions is described. The architecture of a larger system, a Manufacturing Commodity Exchange System, is also defined to illustrate the concept of unified life-cycle engineering. Various research thrusts into design technologies, manufacturing related applications, and information technologies are outlined.  When designing new stations the lifecycle and use must be taken into consideration, this must be a long term use and to withstand constant production within the company. These benches and stations will require to take weight up to 50kg at one time consistently.
The objectives are to re design work stations, have them fabricated and fitted in order to increase associate working ergonomics. Improve efficiency within the department and upgrade all equipment to meet current required demand. The current objectives below will scope the project.

The objectives will be laid out in the main body as followed:
1. To review the Current Situation with regards to workstations.
2. To fully investigate the Safety and Ergonomics of making modifications.
3. Proposed Solution – to assess and design a new station based on the first two objectives.
4. To draw conclusions and make recommendations on the work obtained.



7. [bookmark: _Toc67911375][bookmark: _Toc69479880]Reasons for undertaking the project.

Work base projects are initiated or assigned to help upgrade areas of concern within businesses. (Gulec, 2014) States “As a professional, we participate in several projects through our professional career. Most of the time, we are assigned to a project with a given scope and it is expected to finish the project on time and on budget”. There are 3 reasons the project is undertaken within Company A:
 
1. Safety and Legal background
Within company A these work benches are at end of life and with associates working on them every day across 2 shifts they are in 20 hours use a day. Two shifts working 07:30 – 18:00 and 18:35 – 05:05 with one hour of breaks taken out. These benches are subject to work place injuries whether it be due to fatigue or poor manual handling techniques. (Lyndsey, 2002) States “Due to the complex nature of workers compensation and workplace injury, many legal issues present themselves.  1 out of every 5 people under the age of 40 will have some sort of disability, so it is important to be prepared in the event of a serious accident.  There are many legal issues that can arise from a workplace injury, and workers comp claims can be complicated for an employee to navigate.  Employees often need the assistance of an attorney experienced in workers compensation to help them assert their right to benefits for loss of wages, medical benefits, rehabilitation and compensation for permanent injuries”.
On average the Swansea site will have 10 claims a year made against them due to work place injuries, these injuries that take place will need to be recorded at the time they happen and passed onto the legal team who will then take it to court to represent the company. If the company are at fault the average claim cost in the last 5 years have been the sum of £40,000.

2. Work stations being at End Of Life (EOL)
Due to these current stations having been in operation at company A’s site for 15 years these have fully depreciated and are beyond physical upgrade. With current manual station having to withhold items weighing up to 25kg at a time they will need to be completely replaced in order to withstand this work. (Warner, 2020) States “End of Life (EoL), in the context of manufacturing and electrical product lifecycles, is the final stage of a product’s existence. For product users, EoL also concerns the responsible disposal of the existing product, transitioning to a different product and ensuring that disruption will be minimal. Experts can manage all of these critical tasks in a secured and efficient way, from the diagnostic phase through to the eventual recycling phase”.

3. Work stations beneficial for Associates
With these stations being old and at EOL they are creating an associate engagement issue, with complaints being made to local management about the standards of the workstations. In order to prevent any MSD injuries and to raise morale these will be replaced. It will be beneficial if the height is adjustable to suit a wider range of people not to cause discomfort. (Wagner, 20001) States” Musculoskeletal Disorders or MSDs are injuries and disorders that affect the human body’s movement or musculoskeletal system (i.e. muscles, tendons, ligaments, nerves, discs, blood vessels, etc.).
Common musculoskeletal disorders include:
· Carpal Tunnel Syndrome
· Tendonitis
· Muscle / Tendon strain
· Ligament Sprain
· Tension Neck Syndrome
· Thoracic Outlet Compression
· Rotator Cuff Tendonitis
· Epicondylitis
· Radial Tunnel Syndrome
· Digital Neuritis
· Trigger Finger / Thumb
· DeQuervain’s Syndrome
· Mechanical Back Syndrome
· Degenerative Disc Disease
· Ruptured / Herniated Disc,
· and many more.
We use the term “musculoskeletal disorder” because it accurately describes the problem.
Other common names for MSDs are “repetitive motion injury”, “repetitive stress injury”, “overuse injury” and many more. The problem with using that kind of terminology is that it implicates a singular cause for damage to the musculoskeletal system – repetition and stress. This is limiting because more and more research is pointing to multiple causative risk factors leading to MSDs!”.







8. [bookmark: _Toc67911377][bookmark: _Toc69479881]Literature Review.

[bookmark: _Toc67911378][bookmark: _Toc69479882]9.1. Manual handling. 

Manual handling in a work place is used in a broad range of activities, it includes pulling, pushing, lifting, and holding, carrying, restraining and throwing. These are usually repetitive and carried out by workers on a daily routine, such as assembly line workers they will pack items, type reports, do quality checks, tighten bolts, fix parts, fit parts, clean areas, pack items, use hand tools and sort parts. Manual handling in a work place if not carried out correctly can lead to injuries in the work place, it is vital that these risks are assessed and made as safe as possible to avoid injuries. 
(Morrison, 1991) States "Manufacturing" covers a wide range of industries including: textiles, clothing, footwear, motor vehicle assembly, food processing, pulp and paper, wood products and metal products. The most common manual handling injuries that occur in manufacturing industries are: sprains and strains, back injuries, foot injuries and abdominal hernias. Back pain is a common experience. It can be caused or aggravated by manual handling activities at work, and body postures that are adopted during work”.
As previously stated manual jobs can range from stacking shelves, to computer work, to working on a conveyor line, most jobs require manual work or some sort of manual handling task. If these tasks are not assessed and designed efficiently these can become a hazard. The risks of these tasks can be life changing if accidents are to happen, that is why these must be assessed often with risks being minimized and constant observations of workers daily to ensure all tasks are preformed safely. 
(Jefferson, 2018) States
“Identifying hazardous manual tasks
A hazardous manual task is where you have to lift, lower, push, pull, carry, hold or restrain something. It can include:
· repetitive movement
· repetitive or sustained force
· high or sudden force
· sustained or awkward postures
· Exposure to vibration.
These factors stress the body and can lead to a wide range of MSD.


Risk assessment of hazardous manual tasks
You should carry out a risk assessment for any manual tasks that have the potential of being hazardous or you have identified as being hazardous. The only time this may not be necessary is when the risk is well known and you are already aware of how to effectively control it.

A risk assessment of manual tasks will help you identify:
Postures, movements and forces that pose a risk and at what point they may become dangerous.
Why they are happening and what needs to done for it to be fixed.
Don’t forget to also identify and manage the psychosocial risks that can increase the risk of musculoskeletal disorders.
A well-designed work area, work procedures, ergonomically designed tools and equipment will help eliminate or reduce risk factors associated with hazardous manual tasks.
Failure to appropriately manage hazardous manual tasks may result in a breach of WHS laws.
General guidance is available in the model Code of Practice: How to Manage Work Health and Safety Risks and specific advice can be found in the model Code of Practice: Hazardous Manual Tasks and Identify, assess and control hazards.
Designing problems out
The best and most cost effective way to eliminate or minimize the risk of an MSD is to consider manual task hazards and risks during the design and planning stage of a workplace or a job. During this stage, hazards and risks can be ‘designed out’ before they are introduced into a workplace.
Designers, manufacturers, importers and suppliers of plant and structures have duties under the model WHS Act to make sure, so far as is reasonably practicable, that products don’t pose risks to health and safety when they’re used for the purpose they were designed or manufactured for. This includes ensuring they will not result in MSD risks”. 

Musculoskeletal disorders
MSD refer to an injury or disease of the musculoskeletal system. The musculoskeletal system supports and protects the body and is made up of the bones of the skeleton, muscles, cartilage, tendons, ligaments, joints and other connective tissues that supports and binds tissues and organs together.
MSD may include:
Sprains and strains of muscles, ligaments and tendons.
Back injuries including damage to the muscles, tendons, ligaments, spinal discs, nerves, joints and bones.
Joint and bone injuries or degeneration, including injuries to the shoulder, elbow, wrist, hip, knee, ankle, hands and feet.
Nerve injuries or compression (for example carpal tunnel syndrome).
Muscular and vascular disorders as a result of hand-arm vibration.
Soft tissue injuries such as hernias.
Chronic pain (pain that lasts longer than three months).
Acute pain (pain that lasts less than three months).
MSD can occur:
Slowly through gradual wear and tear caused by repeated or continuous use of the same body parts, including static body positions.
Suddenly through strenuous activity or unexpected movements such as when loads being handled move or change position suddenly”.

9.2. [bookmark: _Toc67911379][bookmark: _Toc69479883]Good and Bad practices of ergonomics.

Working life ranging from an office to a factory floor, if you practice good ergonomics it can help the workforce stay healthy and work safely. If left to own devices they may not realize damage that can be done to bodies and if left untreated after it could progress to have disorders or muscle and joint injuries. Working duties that can lead to these and have poor ergonomics are such as working in awkward positions, poorly set up workstations without correct assessments or surveys and overexerting when lifting, pulling pushing or siting at a station. 
Whether sitting in an office all day or moving material in a warehouse, practicing good ergonomics can help workers stay healthy. If left untreated, ergonomic problems can result in muscle and joint injuries. According to the National Safety Council, factors that contribute to poor ergonomics include working in awkward positions; having a poorly set-up workstation; overexerting yourself when lifting, pushing or pulling; and sitting for too long in one position.
(Yafa Levanon, 2012) “States We have known for a number of years that too much time sitting or standing, poor posture, poor ergonomics and task design can have a negative effect on the musculoskeletal system. Research tells us that a sedentary working environment, that is inactivity like sitting for long periods of time, can have a negative impact on your body. In recent years, sitting has had a bad time in the press, and this is likely to continue as more research is done into what is often referred to as ‘the new smoking’.
Often characterized as discomfort and pain in joints, muscles and soft tissues, musculoskeletal disorders (MSDs) are one of the most commonly reported work related illness. The Bureau of Labor Statistics reported that work related MSDs had an incidence rate of 29.8 per 10,000 full-time workers in 2015. This applies to all industries, from sedentary office-based workers through to manual industrial roles. Ergonomists, both practitioners and academics, continue working to increase awareness and reduce the prevalence of MSDs”.

10. [bookmark: _Toc67911380][bookmark: _Toc69479884]Main Body

[bookmark: _Toc67911381][bookmark: _Toc69479885]10.1. Current Situation

In Company A there are 177 pack stations that have reached End of Life (EOL) these stations can’t be upgraded or improved any more as they have surpassed the working life. (Minjung, 2015) States” considering a manufacturer that produces new products and also remanufactured versions of the new products that become available at the end of their life cycle. For such a manufacturer, design decisions at the initial design stage determine both the current profit from manufacturing and future profit from remanufacturing. To maximize the total profit, design decisions must carefully consider both ends of product life cycle, i.e. manufacturing and end-of-life stages”. This unfortunately is not the case, so new designs will have to be sought and researched in order to earn maximum efficiency and throughput with regards to production.
The current layout of stations is in 10 lines with conveyance, 9 of the lines have 17 stations parallel to the conveyor and one line has 18. The conveyance leads to a SLAM (Scan Label Apply Manifest) which is where the shipment label is printed with the customer delivery address on. Once the labels are applied they get automatically sorted on the shipping sorter and then sent out to the various delivery centers for customer delivery. Every station is configured so associates can pack items into packaging where some are heavy and some are small but then after packing are able to push the boxes onto the conveyor while maintaining good manual handling techniques. (R.S.BridgeraS.S.Freidbergb, 1999) States “Manual handling occurs in almost all working environments, though workers in  construction,  agriculture,  hotels  and  restaurants  are  most  likely  to  be  exposed to heavy loads. Manual handling of loads may cause cumulative disorders due to gradual and cumulative deterioration of the musculoskeletal system through continuous lifting / handling activities, e.g. low back pain. It can also cause acute trauma such as cuts or fractures due to accidents”.
The health and safety department along with Engineering have deemed these stations unfit for future modifications, to meet new customer demand. These will have to be replaced as they are past the life span of this equipment and therefore pose a safety risk to the associates using them. 
It is seen that the 177 pack stations have been in continuous use for 15 years that the site have been opened, they have been subjected to many changes and modifications but this has now stretched them beyond the working life of these work stations. These benches have been used through various inventory changes at the site ranging from dog food bulk to hard line goods (HUDSON, 2019) States “A store department or product line primarily consisting of merchandise such as hardware, housewares, automotive, electronics, sporting goods, health and beauty aids or toys would be considered hardline goods”.
Most companies in industry use conveyor belts and conveyor machinery and systems to transport goods over to departments and machines. They are used for raw materials, parts and finished products. They will go through several stages or a process or in and out of a storage facility. It is often to create efficient work stations also.
A worker might move parts or material off the moving belts or place on, or the belts may deliver spares or additional required parts to add to products. This may also be used to create a buffer storage area to be used at a later date. Once a worker has created and finished a certain process of the stage they work on they will place the item back to the machinery for the next part or next department.
(HSE, Conveyor belt workstation design) States “Conveyor systems can improve efficiency and help to reduce repetitive lifting and carrying, which are causes of MSDs. But unless workstations associated with conveyors are properly designed, with the tasks and the users in mind, work may be done less efficiently and workers may be at increased risk of developing MSDs.
Designing workstations so they can be used safely and comfortably (including providing seats where the work can be done sitting) and reducing the risks of MSDs are requirements of:
The Workplace (Health, Safety and Welfare) Regulations 1992;
The Manual Handling Operations Regulations 1992.
This is where we are 
This is what’s happening 
Figures and data of employees being off work.


[bookmark: _Toc67911382][bookmark: _Toc69479886]10.2. Safety and Ergonomics.

When re designing new work stations there are a lot of considerations to take into account. The safety of the structure, the manual handling of workers and overall structure, design and layout. In this instance the workstations have to maintain the current format of being parallel to the conveyance. (McDermott, 2012) States “Manual handling activities at work can result in a wide range of musculoskeletal disorders (MSDs). In Europe, the European Union Directive 90/269/EEC – Manual Handling of Loads sets out a hierarchy of measures aimed at reducing the risks of manual handling and training is one of the obligations on employers”.
The initial ergonomic assessment has been undertaken using guidance from the HSE Conveyor belt workstation design guidance document. (HSE, Conveyor belt workstation design) States “This guidance is aimed at conveyor belt workstation designers and suppliers and at the employers of workers using them.
It explains how inadequately designed conveyor workstations can increase the risks of people working at them developing musculoskeletal disorders (MSDs), and the minimum action the law requires”. The optimum height for a standing workstation is specified as 1075mm. This has been tailored to taller employees with the guidance stating that step ups or work platforms should be provided for shorter associates. The current EOL benches at Company A have a work surface height of 900mm.

Task analysis was undertook by the Safety department to see in person and to paint a snapshot in time of how the associates currently work on the current EOL stations to observe and see what can be improved. The documentation is set out as:
(D.Weller, 2020) States “The Job Hazard Analysis tool is used to identify how to perform task step-by-step, any hazards associated with the task and controls to mitigate the hazards.


Purpose

A Job Hazard Analysis (JHA) is an analysis of the hazards and risk associated which focus on identifying and controlling hazards.  Utilizing the JHA will provide a process for analyzing the work activities that will identify the tools, materials and equipment needed to develop work methods and procedures for accomplishing the task.  The process will identify existing and potential hazards and assessing the risk and identify methods to eliminate or protect against the hazard.

Definitions

Controls: This is how to eliminate or minimize the hazards. There are three types of controls Engineering controls eliminate or reduce exposure to a chemical or physical hazard through the use or substitution of engineered machinery or equipment.  This is the preferred control
Administrative controls are changes in work procedures such as written safety policies, rules, supervision, schedules, and training with the goal of reducing the duration, frequency, and severity of exposure to hazardous chemicals or situations.
Personal Protective Equipment (PPE) – Personal protective equipment, commonly referred to as “PPE”, is equipment worn to minimize exposure to hazards that cause serious workplace injuries and illnesses.



Exposure – When an employee enters a “danger zone” by virtue of their proximity to the hazard
Hazard – An unsafe condition or practice that could cause injury, illness, or property damage and is preventable. Examples of hazards include: working at heights, slippery surfaces, exposed moving machinery parts, fire, explosion, noise, electricity, toxic emission, corrosive chemicals, low oxygen, repetitive tasks, heavy lifting, infectious Blood borne pathogens, and assault
Job Hazard Analysis– A process that focus on job task as a way to identify hazards before they result in injury. It focuses on the relationship between the worker, the task, the tools and equipment, and the environment and identifies control to reduce or eliminate the hazard.
Task – Any activity (mental or physical or both) that has been assigned to an employee as a responsibility and carries with it both positive and/or negative consequences based on the performance of that job.

Define the scope or the work to be analyzed and watch the work being done.
Involve the employee performing the work Break the job down into small tasks or steps.
Each task or step should be written on the worksheet one by one. Avoid creating steps that are too small, as the analysis may become too long and cumbersome.
Watch the employee performing the work
Ask other employees who have performed the task what the steps to perform the work are
In the Hazard column identify and write down the hazards associated with each task. See Appendix B Common Hazards and Descriptions for types of hazards.  Consider every possible thing that could go wrong.  Questions you can ask are:
What could go wrong?
What could cause things to go wrong?
What other factors could contribute to an incident or injury to the worker?
How could equipment be damaged?
Next the Control Measure should be developed (See Appendix C Hazard Control Measures). Write down all the possible controls for each of the hazards identified in each of the task.  There may be several controls that can be used for each hazard. This may include procedures, practices, and personal protective equipment (PPE)
Controls include and should be implemented in the following sequence:
Engineering – eliminate of the hazard or reduced exposure to the hazard.
Administrative – Reducing the exposure by changing conditions or the way that the work is done.
Personal Protective Equipment – When exposure to hazards cannot be engineered completely out and administrative control cannot provide sufficient additional protection. PPE is the last line of defense.

After finishing listing the tasks, hazards and controls, write down any training that is required to address the hazards, operate equipment or needed to perform the task.
Write down the types of Personal Protective (PPE) that may have to be used to control the hazards.
Review JHA with employees performing the work.
The JHA can always be reviewed and upgraded when new information is needed to be added”.







The report carried out shows the risks in several process paths and it is broken down by path:

1. Multi Medium – In this process path there are rebin walls which are essentially a book shelf on wheels that associates use called a rebin wall. These rebin walls are set so multiple items go to the same customer, these items are segregated by slots so there are slide able shelves to increase or decrease space required. These items are then taken out of a rebin wall which is behind the associate and packed on the station.
This process path requires a lot of movement from the associate, the items are placed in a rebin wall so they are physical placing items in and then adjusting shelf space to fit size requirements. The associate then have to turn to take the items out of the all behind them and then in urn turn back to the station to begin packaging. Safe manual handling techniques are critical for this role to ensure no muscular damage is done.

2. Single Medium – this process of which an item is packaging items from a black tote and they are singular smaller items for individual customers. The single medium process means that a customer has only ordered 1 item and they are under the weight of 15kg. Therefore the associates that work on the process have to take an item out of the tote and then turn to pack on the station so correct manual handling techniques and ergonomics is a must.

3. Single Large – This process is very similar to the single medium process path however the items are over 15kg and are physically large items. It requires the associate to make a box to suit the product, place the product in the box and add dunnage (paper packaging to help protect the item from moving around too much in the box) then seal the box. The safety requirements will be more clinical as the associates are taking heavy items out of totes so there is risk of hurting lower back and muscles to strain or sprain. Then the items are packed on the station so the associates will be lifting and turning with heavy items it is critical that the ergonomics in this path are spot on to avoid any injuries.

4. Autobag – This process is shoes so they come in all size and are manually packed from cages. The items are then placed in a bag or a box depending on product and size. The cages are tall and deep so associates are sometimes required to stretch to reach items within and then turn to pack on the stations. Ergonomics is critical and manual handling posture to help not pick up any injuries.

5. Gift Wrap – this process requires rebin walls and totes, customers can upgrade the item or items they purchase to receive them gift wrap packed. The associates will be taking any items that can appear in the other processes so heave, light 1 to how ever many ordered so therefore it is crucial to maintain good manual handling techniques as well as being aware of personal limit and turning not twisting to use pack station and equipment.

(HSE, Conveyor belt workstation design) States “Many industries use conveyor systems to transport raw materials and products through the stages of a process and/or to and from storage. It is often efficient to create workstations along the way.
A worker might pick parts or materials from the moving belt, or the belt might deliver a product to a buffer area next to the workstation and then stop until the person activates it again. Once a worker has completed their stage of the process, they might put the product back on the conveyor. Even employees who don’t normally access a conveyor may help to clear blockages, do maintenance or fix breakdowns.
Conveyor systems can improve efficiency and help to reduce repetitive lifting and carrying, which are causes of MSDs. But unless workstations associated with conveyors are properly designed, with the tasks and the users in mind, work may be done less efficiently and workers may be at increased risk of developing MSDs.
Designing workstations so they can be used safely and comfortably (including providing seats where the work can be done sitting) and reducing the risks of MSDs are requirements of:
The Workplace (Health, Safety and Welfare) Regulations 1992.
The Manual Handling Operations Regulations 1992.


Associates are required to move along their work stations and are often collecting inventory from a cart or rebin wall. Providing a step up or work platform increases the risk of a trip or fall and they take up valuable floor space when not in use. For these reasons having a fixed height workstation with additional work platforms for shorter associates is not an optimal solution. Once approval has been achieved, a detailed ergonomic assessment using the MAC Manual Handling Assessment Charts will be conducted to optimize the shelf height and final workstation design before approving the final design drawings. (Smith, 2020) States “The biggest issue with standing desks and sit-to-stand desk risers is that they do not work ergonomically for most people. There are two category of users that most sit stand solutions miss; that's the shorter user or the very tall user. 

Be careful that the desk or desk riser meets your height. Important considerations for making the proper choice:

1. Typing or working Position: Make sure that you can type in an L-shape in both the seated and standing position (Keyboard should be below your elbow when typing). This is your most relaxed typing position, shorter people have to slump forward and do chicken wings to type on a standard 29" tall desk. If you are 5' tall you should be typing close to 22" off the floor. Make sure your standing desk meets HFES 100-2007. If you are 6'3" or taller you need to be careful when standing, that the table or desk riser travels tall enough to type in an L-shape as well. If you are typing closer to you’re to your pants waistband then you are most likely extending your wrist which puts stress on your tendons and ligaments.

2. Eye Height: Rule of thumb is that you want your eyes to line up with the top two to three inches of your monitor. That means in both the seated and standing position. For shorter users (5' to 5'5") be careful that the desk riser allows the monitor to adjust properly when seated. Most desk-on-desk will not line up properly, potentially causing head extension. If you are too tall when standing the other possible issue is head and neck flexion. Every inch you move your chin to your chest looking down adds 10 lbs. of additional pressure to your neck and spine. If your chin is touching your chest you are adding close to 40lbs of additional pressure.

If you already have a standing desk and it does not meet your height properly. The easy fix is adding a trackless keyboard tray (perfect for standing desks with a crossbar) and/or a monitor arm. 

We've enclosed three sub categories by height (Petite/Smaller User 4'11" to 5'7", Standard User (5'8" to 6'2" and Tall User 6'3" to 6'6").




Perching stools were introduced across site in Q4 2019. Associates are required to adjust the height of the perching stool so that they can rest their buttocks against the stool whilst keeping their feet off the floor. The project has reduced the amount of lower back issues and facilitated an improvement in health of associates with existing lower back issues. Due to the fixed height of our current workstations some AA’s who require a perching stool have been observed bending forward whilst on process which undermines the impact of the stool. As the proposed benches feature a height adjustment alterations can be made by each user to ensure the stool and bench are aligned and provide the maximum level of comfort whilst working. 

This helps associates with Temporary Working Adjustments (TWA’s) to be able to work on process even with setbacks and injuries which will allow the workers to still maintain the current climate of work and that the company and still offer the same conditions to take into account. This will also have to be aculates as some will be standing and others will be perching while carrying out working duties. Associates must be able to maintain good standard working practices and manual handling techniques to be able to carry out the role.

[bookmark: _Toc67911383][bookmark: _Toc69479887]10.2.1. Assessing Work stations and MSD Risks.

Conveyor workstations or any workstation with access or a job role that requires to work near a conveyor system must be assessed, designed and installed and maintained to be suitable for the workers who are using them. This will then prove to be safe and secure and minimize MSD risk factors.
With assessing the MSD risks and then in turn designing a station to minimize and mitigate these risks there must be assessments made and variants to take into account such as-
Main risk factors to consider in regards to workstations:
· Height and build of the workers who will be working there.
· What operations or stages of operations will be carried out there?
· What type of objects will staff be working with so size, weight, shape and variety.
· Will the workers be standing, sitting or both?
[image: ]
[bookmark: _Toc69479705]Figure 1 - Factors to consider in designing a work station.

Standing or sitting
Performing any task standing or seated will affect the nature of any task that you perform, they can be performed comfortably or if you aren’t careful it will not be comfortable for the worker. Suitable seating requirements must be met in order for those workers who are sitting to be able to complete the tasks assigned without any discomfort. So if there are sitting workers the heights of individuals will need to be assessed.
Working while sitting down is good to help prevent the risk of fatigue, this can help contribute towards a muscular skeletal injury. A person can also exert a lot less strength while sitting and this has to be considered. A sitting workstation must not require workers to be lifting heavy items so workers must be subjected to low force tasks such as assembling small items on a production line. However heavier tasks that are required to be performed on a large structure are easier to perform lower down and higher objects with smaller task are easier to be performed at height.


Working height
When redesigning workstations there are certain aspects as to the workers needs to be considered in this task, one is the working height of the individual. The preferred working height for an individual depends on:
· The workers stature
· The tasks the worker needs to perform, so what aspect of what process and what they need to be able to see and do.
· The objects they are working with, what are the sizes and the weights.
· The height of the workstation and conveyor around them.
Heavier work which are carried out on larger objects are a lot easier at lower heights to minimize stress and exertion. Higher precision tasks are easy to do at height. For most people standing while working the preferred height is elbow height in order to carry out these tasks. 
Because seated tasks and jobs are usually lighter work, the working height of individuals can be closer to elbow height although for not all jobs can be, it is subject to the task in hand. 
Working on objects that can differ in size, weight and shape often change considerably at different stages in a process –
Certain steps that are suitable for the requirements should be taken in order to verify what is needed and at what steps of the process with the working height of the conveyor system:
· Nature of the tasks performed.
· Size and weight of working object.
· Whether seating is required. 
· Range of structures and statures of people.
The fixed work surface or conveyor height at a work station obviously can’t be provided as a working height suitable for one may not be for another so there must be a standard that can be made to make working height comfortable.


[image: ]
[bookmark: _Toc69479706]Figure 2 - Suitable working parameters.
· In order to clarify point further there have to be specific measures to place in order to create a culture of safety and ergonomics. (HSE, Conveyor belt workstation design) States - 
· “Suitable methods for achieving each worker’s preferred working height include:
· Fixing the belt height above the floor to suit the tallest worker and, so shorter workers can achieve a comfortable working posture, supplying:
· An operator-adjustable, variable-height working platform (or chair ––where the job should be done seated), or
· A range of suitable interchangeable working platforms to stand on; ––
· Providing operator-adjustable, variable belt height to suit the full range of worker statures (although this can present technical and other difficulties);
· Providing inclined conveyors to allow workers to find spots at just the right height for them (although this can introduce problems as only a small length of the conveyor is at the right working height – the rest of the conveyor is either too high or too low).
· For standing tasks where the arms need to move freely, such as belt picking, or light assembly tasks, the working height assessment should take account of the following:
· A fixed work surface height of 1075 mm from floor level is generally suitable as it fits taller members of the adult working population.
· This height should be reduced if the worker has to hold their hands above elbow height while working on objects on the conveyor belt.
· Shorter conveyor operatives may require platforms up to 265 mm high to stand on to achieve a comfortable working posture.3
· Platforms should:
· Be stable and have enough room for operators to move their feet, not ––create tripping or slipping hazards;
· Have edges clearly marked; ––
· Have surfaces contrasting in colour with the floor they are on.––
· For seated tasks, which are usually lighter, the working height assessment should take the following factors into account:
· The working height can be nearer elbow height.
· A working surface height of 750 mm would allow enough space for a
· 30 mm thick work surface and leave 720 mm from floor level, which is enough for the legs of a large operator.4
· Shorter workers may need their seats raised to achieve comfortable postures.
· Shorter workers may also need to be provided with a footrest that can adjust up to 165 mm high to provide adequate foot support”.

[image: C:\Users\obripat\Downloads\image(23).png][bookmark: _Toc69479707]Figure 3 -  Gesuite Data showing Primary Reasons for accidents at a Pack Station.

[image: C:\Users\obripat\Downloads\image(24).png][bookmark: _Toc69479708]Figure 4 - Gensuite Data showing Secondary reasons for accidents at a Pack station.

[image: C:\Users\obripat\Downloads\image(25).png]
[bookmark: _Toc69479709]Figure 5 - Gensuite data showing tertiary reasons for accidents at a Pack Station.
Based on gensuite data pulled over the last year the majority of cases have been sprain and strains shown in figure 3. The second majority can be shown as ergonomics errors or issues working in the packing department as shown in figure 4. Lastly these issues have been upper body and therefore with improving the ergonomic of the working duties carried out there should be a decrease in these accidents and injuries as shown in figure 5.
[bookmark: _Toc67911384][bookmark: _Toc69479888]
10.3. Design Solutions. 

10.3.1. [bookmark: _Toc67911385][bookmark: _Toc69479889]Current position.
 
Within the project so far and to replace the benches at the Swansea fulfiment center there have to be clear standards and expectations drawn up from current inventory usage and corrugate to ensure that all measurements and designs are true and precise.
To get an accurate representation there must be a report run over a year to ensure what is the most used and the most used packaging is to be directly in front of packers to be easily accessible and to help with one piece flow.
In order to improve the process of the current situation it must improve the way the associates work also. For this to be as successful as possible the corrugate and usage of packaging items must be considered and designed to be as productive as possible and in turn re align workstations to be the best they can possibly be for the associates.
[image: ][bookmark: _Toc69479710]Figure 6 - multi pack station corrugate design

The corrugate shelving has been pulled from data over the year and this sweet spot ensures that the most used packaging and are the most accessible for the associates in order for ergonomics to be correct and ensure the easiest process is easily within reach as shown in figure 6. This will benefit associates ergonomically and not have them over reaching for the most used items also it will benefit the business to be as productive as possible. (Kasim, Haracic, & Haracic, 2018) States “Today’s ever more competitive and demanding business environment urges all companies and even non-profit organizations to improve their business constantly. The key reasons which led to an increase in demand and competitiveness are primarily: the process of globalization, the application of modern information and telecommunication technology, a higher level of education, access to a larger number of markets (primarily online purchases/sales), and the impact of bargaining power of users (Porter’s Five Forces Model (Hanlon 2016)). Inadequate management of business processes and the lack of systematic approach create unnecessary processes, increase inefficiency, and reduce competitiveness, which ultimately affects the company’s ability for successful operating, both in the short and in the long-term. Some of the most significant changes in the company’s life-cycle are business process automation and a shift from functional organizational structure to process oriented organizational structure”.
To rearrange these benches there have to be a few things in mind, the wellbeing and duty of care for workers what will suit them better and make working on them more comfortable and what is the best option for the company not to mention that the cheapest isn’t always the best option. Business processes whether they be automated or manual must represent a crucial phase within the business life cycle of the company, which in most businesses means the introduction to new systems, software, machinery or new strategies in order to fulfil orders, either way it is continuous improvement and to decrease inefficiency improves efficiency. For these to be effective, businesses need to make improvements and optimize the business processes. Business processes and procedures will allow to make all increments work together and ensure all are aligned, the goal will be focused on customer needs and wants in order to provide a good level of service.
(GregoryMentzasa, 2001) States “Business process automation represents an indispensable phase in the life cycle of a company, which in most cases means the introduction of certain information systems (IS) or integration of existing information systems. The automation of inefficient business processes increases business inefficiency. For these reasons, before the introduction of IS or business process automation, it is necessary for companies to make an improvement or optimization of business processes. Business processes allow all the different parts of an organization to efficiently and effectively work together toward their common goal of serving customers better. Unfortunately, a significant number of companies enter the automation process without improving or redesigning business processes, which is primarily a consequence of the lack of systematic approach to business process management”.








10.3.2. [bookmark: _Toc67911386][bookmark: _Toc69479890] Design Ideas

In order to ensure the new work stations and benches are configured correctly for the associates there are a number of things to factor in. how the current stations are set up and how the new designs will be set up to ensure maximum productivity and comfort. Now the current stations will all be reconfigured by corrugate and package usage, this will be run on a report within the business called Delphi.

[image: ]
[bookmark: _Toc69479711]Figure 7 Delphi Box usage table
In figure 7 you can see a breakdown of types of packaging at the top, then the number used and the percentage of what is used on this work station. This will then give you the overall figures and breakdown by package of most used at the stations. Once these figures have been obtained the work stations can be redesigned and set up accordingly, these will then be arranged in order to be most productive and most comfortable. (Haynes, 1995) States “Comfort with the environment includes both physiological and psychological components as well as the physical environmental conditions”. Although Oseland (1999) acknowledges the role of physiological and psychological components in ofﬁce occupiers’ productivity, the review largely concentrates on environmental conditions of the ofﬁce environment, which are broken down (Table III).The breaking down of the environmental conditions into four dimensions is a useful way of operationalizing the concept of the physical environment. Although it could be argued, that the behavioral component of the ofﬁce environment is not identiﬁed”.
In figure 8, it can be seen that there is a now called sweet spot, it is so that all stations and corrugate capacity can be set up to be the most comfortable for the associate working on them. Every box and bag is set up accordingly and is most comfortable for the user. This will then generate more productivity as the workers are more comfortable when carrying out the required daily working duties the other workstations are set up from figures 8 - 11. (Haynes, 1995) States “Comfort often helps people to be happier, and when people are happy then they tend to work hard, which has a positive impact on the workplace productivity. While (Hussey, 2013) also states “By creating a comfortable work environment many tough tasks will be a lot easier to push through. Numerous studies have measured the productivity gains achieved when employees have greater personal control over their comfort. Experimental research conducted over the last 30 years has found anywhere between a 2.7% to a 8.6% increase in productivity. Research includes studies that are not only based on self-reported surveys, but ones that measured actual productivity increases when workers moved from a baseline building to a new building offering personal control of lighting, air ventilation, and other ambient systems. Everything from clerical tasks to tasks that require logical thinking and skilled manual work to very rapid manual work increased with personal control”.

[image: ][bookmark: _Toc69479712]Figure 8 - Sweet spot drawing of multis pack station.
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[bookmark: _Toc69479713]Figure 9 - Single Medium Pack station design.
[image: ]
[bookmark: _Toc69479714]Figure 10- Single Large Pack Station Design.
[image: ]
[bookmark: _Toc69479715]Figure 11 - Single Large Pack station design.
These are the station design layouts (show in figures 8 – 11) to go forward with to ensure all process is lean and to ensure one piece flow within the department.
[image: ]Figure 12 shows what the Swansea site currently have and what will need to be replaced in order to ensure the EOL benches are fully fit for operational purpose. The current assets are in the left table of figure 12 and the right table are the assets that need replacing.[bookmark: _Toc69479716]Figure 12 - Asset register




10.4. [bookmark: _Toc67911387][bookmark: _Toc69479891]Implementation Phased Management. 
In order to implement these changes it will have to be done around production, the site and plant is running 24/7 apart from Christmas day and New Year. This is a big effect as to having to change stations in the busiest department, these installations will have to be a part of a phase implementation. A Phased implementation or Installation is where there is a system or line or station changeover which will be carried out in stages to ensure minimum disruption. (Thomas P. Stevens, 2009) States “Implementing a formalized project management process in an organization that does not have a history of using a structured approach to project planning and control can present significant challenges. A phased approach to implementation is a crucial element of a successful implementation strategy because it helps overcome resistance to change, allows lessons learned in early phases to be incorporated in the systems installed in later phases, and ensures that a solid foundation of project-level data is available prior to rolling-up enterprise-level information.
With certain approaches with project implementations, the phased approach is normally the best option. A phased implementation approach is one which ensures the function of the system is intact ad is introduced in a particular order or sequence but is also done gradually. This approach often meant a company will start the phased installation or implementation with the highest priority area or core function, then the outer or support areas are covered afterwards. (Wong, 2017) States “With a phased approach, employees are able to handle changes in small increments over time – providing time for buy-in, training on the new software and the realization of benefits. Take into consideration that it also requires additional training for each phase of the implementation, so it is important to allocate time and resources to accomplish this. If utilizing a phased methodology, companies have the opportunity to focus undivided attention on each area as it is introduced and has less strain on the project team as they are able to plan ahead. If the company is looking for the movement to one system rather than continuing to use disparate software programs and manual processes, a full implementation with it’s quicker deployment, faster ROI and no interference with compliance regulations is likely the way to go”.
With giving employees a chance to get use to change within the department it brings up a 3 module change strategy brought by Kurt Lewin
· Unfreeze
· Change 
· Refreeze
Kurt Lewin's Change Model
Kurt Lewin developed a change model involving three steps: unfreezing, changing and refreezing. The model represents a very simple and practical model for understanding the change process. For Lewin, the process of change entails creating the perception that a change is needed, then moving toward the new, desired level of behavior and finally, solidifying that new behavior as the norm. The model is still widely used and serves as the basis for many modern change models (Syed Talib, 2018) States”



Step 1: Unfreeze
Lewin identifies human behavior, with respect to change, as a quasi-stationary equilibrium state. This state is a mindset, a mental and physical capacity that can be almost absolutely reached, but it is initially situated so that the mind can evolve without actually attaining that capacity. For example, a contagious disease can spread rapidly in a population and resist initial measures to contain the escalation. Eventually, through medical advancement, the disease can be treated and virtually disappear from the population.
Lewin argues that change follows similar resistance, but group forces (the field) prevent individuals from embracing this change. Therefore, we must agitate the equilibrium state in order to instigate a behavior that is open to change. Lewin suggests that an emotional stir-up may disturb the group dynamics and forces associated with self-righteousness among the individual group members. Certainly, there are a variety of ways to shake up the present status-quo, and you’ll want to consider whether you need change in an individual or, as in a company, amongst a group of people.
Let’s consider the process of preparing a meal. The first change, before anything else can happen, is to “unfreeze” foods—preparing them for change, whether they’re frozen and require thawing, or raw food requiring washing. Lewin’s 3 Step Model believes that human change follows a similar philosophy, so you must first unfreeze the status-quo before you may implement organizational change.
Though not formally part of Lewin’s model, actions within this Unfreeze stage may include:
· Determining what needs to change.
· Survey your company.
· Understand why change is necessary.
· Ensuring support from management and the C-suite.
· Talk with stakeholders to obtain support.
· Frame your issue as one that positively impacts the entire company.
· Creating the need for change.
· Market a compelling message about why change is best.
· Communicate the change using your long-term vision.
Step 2: Change
Once you’ve “unfrozen” the status quo, you may begin to implement your change. Organizational change in particular is notoriously complex, so executing a well-planned change process does not guarantee predictable results. Therefore, you must prepare a variety of change options, from the planned change process to trial-and-error. With each attempt at change, examine what worked, what didn’t, what parts were resistant, etc.
During this evaluation process, there are two important drivers of successful and long-term effectiveness of the change implementation process: information flow and leadership.
· Information flow refers to sharing information across multiple levels of the organizational hierarchy, making available a variety of skills and expertise, and coordinating problem solving across the company.
· Leadership is defined as the influence of certain individuals in the group to achieve common goals. A well-planned change process requires defining a vision and motivation.
The iterative approach is also necessary to sustain a change. According to Lewin, a change left without adequate reinforcement may be short-lived and therefore fail to meet the objectives of a change process.
During the Change phase, companies should:
· Communicate widely and clearly about the planned implementation, benefits, and who is affected. Answer questions, clarify misunderstandings, and dispel rumors.
· Promote and empower action. Encourage employees to get involved proactively with the change, and support managers in providing daily and weekly direction to staff.
· Involve others as much as possible. These easy wins can accumulate into larger wins, and working with more people can help you navigate various stakeholders.
Step 3: Refreeze
The purpose of the final step—refreezing—is to sustain the change you’ve enacted. The goal is for the people involved to consider this new state as the new status-quo, so they no longer resist forces that are trying to implement the change. The group norms, activities, strategies, and processes are transformed per the new state.
Without appropriate steps that sustain and reinforce the change, the previously dominant behavior tends to reassert itself. You’ll need to consider both formal and informal mechanisms to implement and freeze these new changes. Consider one or more steps or actions that can be strong enough to counter the cumulative effect of all resistive forces to the change—these stronger steps help ensure the new change will prevail and become “the new normal”.
In the Refreeze phase, companies should do the following:
· Tie the new changes into the culture by identifying change supports and change barriers.
· Develop and promote ways to sustain the change long-term. Consider:
· Ensuring leadership and management support and adapting organizational structure when necessary.
· Establishing feedback processes.
· Creating a rewards system.
· Offer training, support, and communication for both the short- and long-term. Promote both formal and informal methods, and remember the various ways that employees learn.
· Celebrate success! 
The installation of the new stations will be phased. It will be a line by line process as there is continuous production at the site. This will in turn avoid disruption and then can be planned accordingly. With it being a line by line phased installation it won’t affect 1 process path more than others as work can be moved to separate lines. Project management implementation is done in 4 phases:
1. Initiation Phase
2. Project-Level Installation Phase
3. Enterprise Level Installation Phase
4. Maintenance Phase
These 4 phases must be considered when phasing in a change in a site or company, it also helps to beat and overcome any resistance there is to the changes. It also incorporates lessons learned and allows you to learn as you are going in a trial and error fashion. 
(S.Vertis, 2015) States “A phased approach to implementation allows the necessary time (in the initial phases) to gather first-hand information about project characteristics, personnel, and cultural nuances so that the delivered solution can be tailored appropriately.

The Four Phases of Project Management Implementation
1. Initiation Phase
Throughout the initiation phase, project management consultants use pilot projects to build process momentum, overcome natural resistance to change, and gain first-hand knowledge of your organisation. The goal of this phase is to successfully mobilise your organisation, remediate any current at-risk projects, and set the stage for the next two installation phases. During this phase, the project management methodology is introduced and software training is conducted; but only for those individuals who will be specifically associated with pilot project teams. Also, a plan for the project-level installation phase is developed and key tools are created that will be utilised during the remaining installation phases.
2. Project-Level Installation Phase
The second phase utilises information gathered from pilot projects in the initiation phase to roll-out structured project planning and control processes for all remaining projects, as well as to formally establish the Project Management Office. This phase can include the creation of PMO job descriptions, formal guidelines for project planning/control, a project web site, and a web-based activity update system - basically the necessary infrastructure to support the consistent, successful application of project management techniques by the PMO. Project Management Training is also rolled-out to the entire organisation during the project-level installation phase. By the conclusion of this phase, the nucleus of a Project Management Office is in-place, all project team members have been trained, and the project management consultants are ready to begin transitioning from their role of supporting project team requirements to supporting the PMO staff.


3. Enterprise-Level Installation Phase
During the enterprise-level installation phase, tools are implemented that are focused on managing an organisation's entire portfolio of projects. Examples of these tools include; enterprise performance metrics, a management "dashboard" to gain summary-level visibility to project status, and project scheduling based on limited resources and project priority (enterprise resource levelling). The intent of these types of tools is to (1) provide management with timely and accurate information about the status of the all the projects being undertaken by the organisation and (2) support business decision-making that impacts the successful completion of projects such as: changes to staffing, funding, project prioritisation, and workload.
During the enterprise-level installation phase, the Project Management Office staff has already begun to assume some of the day-to-day responsibilities for developing and maintaining ongoing project plans. In doing so, the PMO staff is able to free-up the project management consulting firm to focus on the design and implementation of the enterprise-level tools. By the end of this phase, all responsibility for developing and updating individual project plans have been transitioned from the Project Management Consultants to the PMO staff.
4. Maintenance Phase
The final phase marks the important transition of the Project Management Office from the project management consultants back to the organisation. In addition to supporting the day-to-day responsibilities for planning and controlling individual projects, the PMO staff will now become the focal point for providing the enterprise-level information and analysis required by management.
At this point in the project management implementation process, the organisation has been well trained, numerous success stories have been created and communicated, virtually all projects have well-developed project plans, and there is widespread support for investing in a formal project planning and control process. Also, the Project Management Office infrastructure is in place, the PMO staff has been trained, and management has necessary visibility to the key project portfolio level information.
Successful completion of this phase creates long-term continuity by implementing the necessary policies and incentives to permanently inculcate project management into the culture of the organisation. Ideally, formal project planning and control processes will become recognised as a required core competency and an essential function within the organization”.


11. [bookmark: _Toc67911388][bookmark: _Toc69479892]Work Station Design. 

When re designing work stations it must be suitable for the working environment that it will be situated in, in order to produce the goods and throughput required within the business. Within the packing department in the Swansea site there are numerous amounts of stock and goods that are processed here with all shapes and sizes also, these new work stations will have to accommodate weight and sizes in order to withstand the demand.
[bookmark: _Toc67911389][bookmark: _Toc69479893]11.1. Mechanical height adjustable bench.

[bookmark: _Toc67736626] [image: ]
[bookmark: _Toc69479717]Figure 13 Mechanical Height adjustable bench
For this design it it to withstand more weight than anything else. It is height adjustable but it requires nuts and bolts to fix into place and therefore they will have to be loosened and tightened in order to move or adjust height. (Thorburn, 2021) States “Height Adjustable Workbenches - professional workbenches with manually adjustable legs, a strong top quality workbench product. Workbenches for optimum value for money, these top quality height adjustable workbenches are industrial workbenches constructed to stand the test of time and endure the daily work rate in your busy workshop and workplace. Made from quality components and materials, that are built to provide a long service life. These industrial workbenches have manually adjustable legs that enable the workbench height to be easily adjusted from 790mm up to 1140mm in height. In effect enabling the workbench to be a “sit to "or "stand to “bench model. Supplied ready assembled with ultra-thick, heavy duty worktops made from 40mm beechwood, supplied from renewable sources. Robust construction and large 1000kg heavy duty workload can cope with the most demanding users; mechanical workshops, military installations, maintenance units, machinery repair shops and more”.
This design is set up to be a heavy duty work bench in order to withstand any customer order to be processed on, however company A Swansea site is mainly a shoes and apparel site. Hardline is processed at this site but mainly shoes and apparel, there shouldn’t be need for this type of work station but this is one option.
[bookmark: _Toc67911390][bookmark: _Toc69479894]11.2. Electrical Height adjustable Work Station.

[image: ]
[bookmark: _Toc69479718]Figure 14 Electric Height adjustable Work Bench
This style of work bench is easier and more user friendly, this will mean that height adjusts by pressing a button. It is more expensive but more user friendly and this ensures that the workstation is set up quickly and easy for workers and that productivity will not be affected much if they are required to move or adjust like the previous design would be. (Hughes, 2017) States “Height adjustable workbenches that provide ergonomic and comfortable working areas for use in warehouses, factories, and workshops. From heavy duty and modular workbenches for those undertaking engineering work with heavy or durable materials, to general purpose or ESD workbenches for those working with sensitive electronic components, all can be adjusted to suit the user. We provide several ranges of adjustable height workbenches with different worktop types and sizes”.




[bookmark: _Toc67911391][bookmark: _Toc69479895]11.3. Fixed Work Station

[bookmark: _Toc67736629][image: ]
[bookmark: _Toc69479719]Figure 15 Fixed Work Station
The final solution could be the fixed work station. The cheapest option of the three, it is set and a fixed height that is not adjustable and will serve a single purpose for all associates. There will be no movement in height so all associates will have to work at fixed heights. 
This will prove difficult however these benches will be easier to fit and maintenance costs will be relatively low as the parts of fixings will be easier to replace as they will be standard.  But as previously stated the issues with ergonomics will not be resolved using this solution.


12. [bookmark: _Toc67911392][bookmark: _Toc69479896]Work Station Solution

The solution to the best work station will be referring to 9.2. - (the electrical automated height adjusting work bench). This solution will be the most expensive, however will serve the best purpose for the working associates. 
[bookmark: _GoBack]The corrugate shelving length is currently 1,550mm in length with a depth of 460mm. The new station dimensions would be 1,580mm in length for the first row and 1310 for the second row with a depth of 500mm. These increases corrugate capacity on the stations by 15.5%. The new revised capacity will mean that packers have enough corrugate to last 549 minutes (at current box usage and rates). Shifts are 600 minutes in length, which means a packer has to replenish, corrugate at least twice a shift (including completing area readiness at the end of shift). For the Single Medium Process the associates replenish the stations themselves as for the other Processes the replenishment associates take on the duties of ensuring all associates have enough boxes, folders and bags to fulfil their duties. Please see the table below (figure 16) on benefits forecasted in the Single Medium Process Path:
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[bookmark: _Toc69479720]Figure 16 Metric configuration Single Medium Process Path
The initial ergonomic assessment has been undertaken using guidance from the HSE Conveyor belt workstation design guidance document. The optimum height for a standing workstation is specified as 1075mm. This has been tailored to taller employees with the guidance stating that step ups or work platforms should be provided for shorter associates. The current EOL benches at the Swansea site have a work surface height of 900mm. Task analysis has shown that associates are required to move along their work stations and are often collecting inventory from a cart or rebin wall. Providing a step up or work platform increases the risk of a trip or fall and they take up valuable floor space when not in use. For these reasons, having a fixed height workstation with additional work platforms for shorter associates is not an optimal solution. Once approval has been achieved, a detailed ergonomic assessment using the MAC Manual Handling Assessment Charts will be conducted to optimise the shelf height and final workstation design before approving the final design drawings.

Perching stools were introduced across site in Q4 (Peak – Christmas time) 2019. Associates are required to adjust the height of the perching stool so that they can rest their buttocks against the stool whilst keeping their feet on the floor. The project has reduced the amount of lower back issues and facilitated an improvement in health of associates with existing lower back issues. Due to the fixed height of our current workstations some associates who require a perching stool have been observed bending forward whilst on process which undermines the impact of the stool. As the proposed benches feature a height adjustment alterations can be made by each user to ensure the stool and bench are aligned and provide the maximum level of comfort whilst working. 


13. [bookmark: _Toc67911393][bookmark: _Toc69479897]Implementation.

With a large scale change such as this one it isn’t something that can be done in a day’s work, Therefore this will require a phased approach in order to carry out all workstation refurbishments and set ups and configuration. There are monthly shutdowns for an entire night shift in the plant to do routine and planned maintenance on machinery and equipment. (Gabriella Budai, 1997) States “Maintenance is the set of activities carried out to keep a system into a condition where it can perform its function. Quite often these systems are production systems where the outputs are products and/or services. Some maintenance can be done during production and some can be done during regular production stops in evenings, weekends and on holidays. However, in many cases production units need to be shut down for maintenance. This may lead to tension between the production and maintenance department of a company. On one hand the production department needs maintenance for the long-term well-being of its equipment, on the other hand it leads to shutting down the operations and loss of production. It will be clear that both can benefit from decision support based on mathematical models”.
In order for everything to be set up it is beneficial to have fundamental installation completed before workstation configuration and placement. The electronics will be going for CAT 5 to CAT 6, CAT 6 being a better faster and more efficient system. (Adams, 2004) States “A network consists of different systems which are linked together and can exchange data with each other. With large internet providers and hosting companies, this exchange of data is done by means of light. The system used for this is called optical telecommunication, better known as fiber. The advantage of optical fiber is the lack of theoretical limit in the bandwidth and speed of the data stream. Many and very fast data can be communicated internally. Impediments in this system, however, lay in the equipment that has to send the data: the routers and switches.
The use of fiberglass in a home is actually superfluous. For example, if you have connected a media server to your television and want to stream an 8K resolution film on it, then the required bandwidth is 'only' 100 Mbit / s. While a copper Cat5 cable can achieve a bandwidth of 1000 Mbit / s. For this reason, and the relatively high purchase costs of fiber optics, a Cat5 or Cat6 cable is often used in homes. The big difference between Cat5 and Cat6 cables is the amount of data that can be sent. Cat6 has a higher bandwidth compared to Cat5. You can compare this with a water pipe: more water can flow through a wide water pipe, should you compare it to a narrower water pipe”.
Contractors will need to commence and complete this work before the initial installation of the work stations on the line. This will minimize disruption and the downtime of the lines so operations can have the lines back ASAP. The lines have said to be down for 2 weeks each and as it is a phased installation it will be on a line by line basis so the department can keep working and fulfil customer orders. If the cable installation is not carried out beforehand then this downtime will increase and furthermore disrupt the operational function of the department. With the downtime of 2 weeks per line across 10 lines, the project will take a total of 20 weeks to complete with downtime being restricted to downtime of a maximum 2 weeks’ worth of production per line. The 2 week window will be stripping out the current workstations and recycling, installing the new equipment and setting up. Then the configuration of every station which will be compatible with Wi-Fi and CAT 6, these stations will then have to be tested and audited in time for the handing back over to operations. 
20 weeks of work with no disruption, this does not account for any disruptions or delays in order to complete this installation. The main aim of the phased approach is to cause as minimum a disruption as possible as the warehouse is still operating and continuously, this will be a challenge to complete around operations and not causing delays. 
1. Initiation Phase
The Initiation phase will be when the project gets a green light to commence. This will then bring project planners and maintenance workers together to start the first steps, this will commence with starting to install the electrics on a planned maintenance shutdown. Once the shutdown has been finalized and working at height for the CAT 6 installation has been completed it will be time to plan the phased workstation installation. This planning will be to start with pulling out the old workstations for recycling and then in turn installing the new.
2. Project-Level Installation Phase
This installation will be when the full work station line by line installation is under way, this will be done across all production lines within the Swansea site packing department. It will be a line by line 2 weeks each, this will allow all IT equipment and every station to be configured for associates use on the site. Once the first line is done it will be expected that the rest will be quicker than the first due to it being the pilot line. All health and safety checks will be completed and audits to ensure all workstations are fit for purpose in order to go live.
3. Enterprise-Level Installation Phase
With the workstations going live after phased installation all of the packing programs and software for the stations will have been configured. The stations will all go live at the same time and be fit for use after a short trial period in which one station on every line will be tested to ensure they are all fit for purpose in order to meet customer demands. This will then be communicated nationally and internationally of the success. 
4. Maintenance Phase
Once all stations are active and operational there will need to be spare parts for breakdowns. The plan will be to have 30% of equipment extra as spares for overhaul and in stock to be able to be fitted at any time to avoid disruption to operations. This will be cost effective and reduce any downtime in the plant in order to meet demand and stay productive. (Boukendour, 2001) States “Contract and procurement type as well as their key success factors influence the success of the construction projects. Target cost contracting and maintenance contracts are widely used in the construction industry. This will demonstrate realistic issues regarding maintenance project management in the process industries are examined. Guidelines and examples are provided under well-accepted project management headings and presented with a focus on the need for timely, meaningful information”.



14. [bookmark: _Toc67911394][bookmark: _Toc69479898]Conclusion

The initial ergonomic assessment has been undertaken using guidance from the ‘HSE Conveyor Belt Workstation Design Guidance’ document. The optimum height for a standing workstation is specified as 1,075mm. This has been tailored to taller employees with the guidance stating that step-ups or work platforms should be provided for shorter associates. The current EOL benches at the Swansea site have a work surface height of 900mm. Task analysis has shown that associates are required to move along their workstations and are often collecting inventory from a cart or rebin wall. Providing a step-up or work platform increases the risk of a trip or fall and they occupy valuable floor space when not in use. Therefore, having a fixed height workstation with additional work platforms for shorter associates is not an optimal solution. Upon approval, a detailed ergonomic assessment using the MAC Manual Handling Assessment Charts will be conducted to optimise the shelf height and final workstation design before approving the final design drawings.
Based on Gensuite data pulled over the last year the majority of cases were sprains and strains. The second highest cluster of injuries were ergonomic errors or issues working in the Packing department. Lastly, these were mainly upper body cases and therefore with improving the ergonomics of the working duties carried out there will be a decrease in these accidents and injuries
These benches will mitigate any further back sprains or strains in order to keep associates happy while they are carrying out full contracted working duties. As shown in the safety and ergonomics section of this paper one claim can have serious consequences on a business if it is an injury at work.
The corrugate shelving length is currently 1,550mm in length with a depth of 460mm. The new station dimensions would be 1,580mm in length for the first row and 1,310mm for the second row with a depth of 500mm. This increases corrugate capacity on the stations by 15.5%. Our new capacity means that packers will have enough corrugate to last 549 minutes (at current box usage and rates). Shifts are 600 minutes in length, resulting in a packer needing to replenish corrugate at least twice a shift (including completing area readiness at the end of shift). For the Single Medium Process the associates replenish the stations themselves and as for the other processes, the Water Spiders complete the responsibilities of ensuring all associates have enough boxes, folders and bags to fulfil their duties. Please refer to figure 16 for a table on the forecasted benefits for single Medium Process Path.
As a result of the new corrugate layout, the amount of replenishment cycles per associate will reduce from 5 to 2 cycles on the Single Medium Process. Therefore, based on a next year’s usage plan of (40 stations during off peak and 58 during peak), we will deliver a £49.3K annual saving in reducing replenishment cycle, thus increasing direct packing productivity.


15. [bookmark: _Toc67911395][bookmark: _Toc69479899]Future work.

After completing this work, future recommendations would be:
· Carry out an in depth review of how the project has worked and address issues and lessons learned to incorporate into the next.
· Compare costings and evaluate the benefits of outsourcing project engineering work and carrying out in house.
· Learn more about ergonomic assessments for future projects.
· To develop a system of continuous improvement in relation to workstations. To align with ergonomics and customer demand etc.
· To keep up to date with changes and pending changes in HSE legislation.
All of the above work can be implemented at Company A in order to succeed in the current market and demand. This will ensure full comfortability for the working associates and improve productivity to fulfil customer orders.
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