Operations Management – Alexandre Fidanza
Introduction
4 Choices of Strategy
· Business

· Customers

· Product/Services

· Process == Operations Management – efficiency

· Day 1

· Introduction to Operations Management

· How ops mgmt contributes to global strategy

· Process: Management, Design and Improvement

· How to manage processes to design and to improve processes

· TQM

· Day 2

· Supply Chain Management

· Lean Systems

· From Japanese, especially from Toyota Management System – Just In Time (JIT)

· Day 3

· Forecasting

· Major process to company – delivery time means the time…

· When Lead time is longer than the delivery time… DT (2w), LT (6w) – you need to manage this through forecasting the demand…

· Efficient and effective forecast process – can become a competitive advantage

· Inventory Management

· Good and bad inventory…

· Some inventory is useful, and some is cost

Working Group Definition
4 working groups – min 7, max 8 – group delivers powerpoint to instructor

Participation 10%

Individual work:


Reading summary 15%


Post module 40%

Work in Group 35%

Evaluation criteria…


Quality of presentation (draw and illustrate)


Quality of arguments


Use of course vocabulary

Video - Process Choice at the King Soopers Bakery
Superstore in Colarado

Bakery area…

Perishable goods

Several different demand characteristics…

Process choice related to it…

Breads pastrys

Types of Process
· Line 

· Batch

· Job shop
Match process to demand characteristics of products...

Various lines in bakery…

Bread line is a line process

Bread is made using a “Line” process – it is the highest level of demand…

They add the ingredients – sometimes by hand, sometimes automatically…

Mixing time varies based on the quantity

The dough is then passed through, cut and cooked – 7000/hour….

They need to go through to cooling for an hour – prior to cutting…

Then processed, sliced, and bagged

Only works for the breadline - specialised type line – there is required plant expansion, capacity, etc – cost about 500k – automation means reduced need for workers….
Line

· Process: line 

· Volume: High volume 

· Flexibility: Low flexibility/customisation

· Automation: High automation

· Capacity: High cost of capacity increase


· Little direct labour

· High capital investment

· Specialised

Pastry line 

Smaller volume, done by people – considerable amount of labour is used to change the fixtures between the products…

Anything from size of donut to Christmas cake…

Changing items means changing fixtures, different skills…

Under 1000 units per batch…

Simple, and does not take much space… low setup costs…

Batch

· Process: batch

· Volume: Moderate volume

· Flexibility: Moderate flexibility

· Automation: Simple automation – larger role of skills in staff

· Capacity: Capacity changes moderately simple

Job Shop  

Custom cake decorating line
Special designs all done by hand – all the people require more skills…
6 months of training required for cake decoraters vs 1 month for others…

Capacity can change between 200-1200…

Job Shop

· Process: Job Shop

· Volume: Low volume

· Flexibility: High flexibility

· Automation: None/low automation

· Capacity: Capacity changes simple (but potentially constrained by availability of skilled workers

Volume – matters to process

Quantity – matters to demand

Quality – comes from the company – customer buys performance – not quality… customer perceives quality…

You must deliver the right level of effectiveness otherwise you lose the customers…

Make process choice in order to ensure the highest level of efficiency…

Some processes have high capital costs, but the volumes need to be high to justify it…

Is the quality different between the different processes…?

Quality objectives will be the same, but the quality can be changeable based on the level of standardisation…

Bread, pastry and cake have different levels of performance, but the quality has to be defined and understood in the match of quality with performance…

How do we match what the customers want and what you deliver?

You might have selected the wrong drivers in your processes…

Delivering quality means Processes means choices….
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Expected performance (E) vs Perceived quality (by Customer) (C)…

Video King Soopers Bakery – Debrief
	Demand
	Bread
	Pastry
	Cake

	Order Qty
	High
	Moderate
	Low

	Qty Variation
	Low
	Moderate
	High

	Variety of product
	Low
	Moderate
	High

	Product performance
	Low
	Moderate
	High

	Price sensitiveness
	High
	Moderate
	Low

	Delivery time
	On time
	On time
	On time


	Process
	Bread
	Pastry
	Cake

	Volume
	High
	Moderate
	Low

	Capacity Change
	Low
	Moderate
	High

	Flexibility/ Products
	Low
	Moderate
	High

	Product quality lvl
	Highest
	Highest
	Highest

	Automation
	High
	Moderate
	Low

	Lead time
	Adapted
	Adapted
	Short

	Labour skills
	Low
	Moderate
	High


The higher the flexibility, the more setup time

Productivity is reduced due to the length of the setup time…

In automotive industry 20 yrs ago in Europe – it took 24hrs to switch between setups due to changing the die and testing, etc… Japan – it took 10 minutes to change…

Setup time – you must cover the minimum quantity due to the economic quantity…

The culture was driven by “it’s impossible to do in 24hrs” – so took the opinion leaders to Japan to show them – they spent 2 weeks visiting Toyota and Mitsubishi and they saw that it was possible… It helped to change the culture
Lead times

· Lead time is heavily influenced by lot size and batch size… If you have high setup times, your batch size increases - If you have a big batch size you have the result of a long lead time… With long lead time, you have lower responsiveness… Effectiveness, responsiveness and inventories (CYCLE GRAPH?)
The system around the technology is what drives the process…

Easyjet – disruption through cost efficient processes – significant reduction in costs…
Video King Soopers Bakery – Debrief - Learning Points

· No process is better than the others – it is just about matching the demand characteristics of products

· High volume processes and production efficiency through high capital investment at the sacrifice of flexibility

· Low volume job shop processes typically have great flexibility but only over their range of technical capability

· Batch processes have moderate flexibility and volume capabilities but this can cover a wide range depending on the degree to which equipment and fixtures become dedicated to particular products

· Process choice is at least partially a trade-off between capital and labour with high volume processes choosing capital and low volume choosing labour

· Thiere is a direct relationship between labour skills and flexibility and an indirect relationship between volume and flexibility

· It is quite common to find a mixture of processes – Custom cake line for example uses batch processes to prepare the basic cakes and job shop for the actual decoration

· Push and pull processes- push == make to stock (forecast); pull == make to order (order)

· When LT2+LT1>DT push process….
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· OM & Processes
· Operations management deals with processes that produce goods and services

· Processes are fundamental activities that organisations use to do work and achieve their goals

· Inventory ordering process in a retail store

· Application process

· What is a process?
· A process is an activity or group of activities that takes one or more inputs, transforms and adds value to them and provides one or more outputs for its customers…
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· Processes and operations
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· Types of OM Decisions
· Strategic choices

· Operating decisions

· Operations Management as a set of decisions

· Strategic choices – operations strategy

· Process – projects & technology

· Quality – TQM

· Capacity, location, layout

· Operating decisions – Supply chain, inventory, planning, scheduling, sourcing, etc…

· Good vs Service

· Services cannot be stored… Services are perishable and intangible…

· Achieving and delivering at the same time

· Time is the driver between good and service
· Gym membership – e.g. you can store 20 hours of training and use them when you want to – that is “stored” – but in fact that is pre-ordering, storing the right to use the service…
· Manufacturing & Services
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· Etc
· More firms are offering both

· Trends in Operations Management
· Growth of services sector

· Productivity improvements

· Global competition

· Competition based on quality, time and technology

· Ethical, intercultural & environmental issues

· Operations Management – interfunctional imperative
· Cross-functional coordination is essential for effective operations management:

· Operations & marketing and sales – facility location to serve new markets

· Operations Management – a competitive weapon
· Competitivity can be achieved not only by offering new products, new services, creative marketing, ingenious financing, etc…
· Operations and Strategy
· Operations has to contribute to the firm’s corporate strategy
· Needs to fit with that strategy
· Need continuous cross-functional interaction with other functions: Mktg, sales, R&D, Finance
· Competitive priorities

· Corporate strategy
· Goals
· Core competencies
· Environmental responses
· New products/services
· Global strategies
· Market analysis
· Segmentation
· Needs assessment
· Health clinic Process
· Different resources, different activities lead to different routes or processes through the organisation
· Automobile Assembly Process
· Through the same process, you can get different products
· Operations Strategy
· “Strategy means choices”

· Manufacturing
· Make-to-stock
· Assemble-to-order
· Make-to-order
· Services
· Standardised services
· Assemble-to-order
· Customised services
· Leads to choices/decisions

· Process decisions
· What kind of processes should I use?
· Quality decisions
· Which quality expectations are there in my target segment?
· Capacity, location & layout decisions
· Operating decisions
· Processes at manufacturing organisations

· Project processes (ERP for mfg) (Low volume, high customisation)
· Job processes 
· Batch processes
(Mid volume, Mid customisation)
· Line processes
· Continuous processes (oil refinery) (High volume, low customisation)
· Processes at service providers

· Project processes (Low volume, high customisation)
· Job processes 
· Batch processes
(Mid volume, Mid customisation)
· Line processes
· Continuous processes (power gen) (High volume, low customisation)
· Group D – Chad’s Creative – Operations as a competitive weapon
· Operations management presentation
· Standardised and custom…
· Standardised line
· Short-term/daily decisions
· Increase daily efficiency
· Source cheaper raw materials at competitive rates
· Just in time delivery of raw materials
· Scheduling
· Long-term Decisions
· Create separate process lines for standardised products
· Better forecasting systems
· Hire and train more staff
· Automate as much of the process as possible
· Reduce delivery time
· Increase volume as per demands Negotiate higher credit for suppliers
· Customised line
· Short-term/daily decisions

· Increase daily efficiency

· Source materials at competitive rates

· Just in time delivery of raw materials

· Scheduling

· Long-term decisions

· Streamline the process without effecting the customisation of the product

· Reduce delivery time

· Invest in marketing and design (flat pack)
· Effect of sales and marketing on operations
· Increased volume

· Increased inventory

· Competition for processing time on equipment & craftspeople

· Increased lead time

· Cost increases in terms of new warehouse

· Capacity is saturated

· Increased waste in terms of unfinished products

· Effects on the company’s financial structure

· Increased operating costs

· Increased inventory costs

· Lowered income and profit margins

· Dollars tied up in inventory

· Increased fixed costs (hiring warehouse)

· What might Thomas have done differently to avoid some of the problems he how faces?

· Started the standardised product line with a separate process lines

· Hire new staff and give them short training – reduces waste of skilled labour

· Procure semi-processed raw materials for the standardised line

· Negotiate “just-in-time” delivery with suppliers

· Improve forecasting methods

· Include “Do-it-yourself” furniture in the standardised line

· Automated

· Main point short term is to work on scheduling to reduce the bottleneck!
· Therefore must break out into 2 production lines….

· Job shop and batch (
· Job shop ( made to order, 

· Batch ( assemble to order, lower skilled labour (for profitability)


· Case - Chad’s Creative – Debrief
	
	Custom furniture
	Standard furniture

	Volume
	60%
	40%

	Income
	75% (stable)
	25% (growth)

	Profit (%)
	High
	Low

	Customer’s Success Factors (expectations)

	Quality (performance)
	High
	Good enough

	Customisation
	High
	Low

	Variety
	High
	Good enough

	Short delivery time sensitiveness
	Low but on time
	High and on time

	Price sensitiveness
	Good enough 
	High

	Brand identity Sensitiveness
	High
	?


· Short term Decisions

· How to set priorities and schedule different orders
· What orders to accept and how long of a lead time to plan for in promising a delivery date
· What type of work policies should be maintained for his employees (capacity level) – do not promise what you cannot achieve!!!!!!
· Allocation of resources, equipment, labour and money to each product line
· The level of inventory to maintain at various stages of the production process for both production lines
· Custom orders are not so sensitive for short delivery times so schedule the custom in between the standard – it is best to schedule the easily forecastable and more time dependent in first (standard) and then schedule the custom around the spare capacity
· Long term decisions
· Amount of money to tie up in the total inventory investment
· The type of equipment to invest in to support efficient production
· What overall workforce to maintain and what proper mix if skills and capabilities
· How should the facilities be laid out to accommodate the two lines
· Question 2 – Sales and marketing

· The existing facilities are set up to provide flexibility with its job-shop orientation and general –purpose equipment
· By introducing a standard line
· Q3 – Financial structure
· Scheduling problems -> frequent changeovers - > inventory investment and operating cost are rising
· Smaller profit margins of SF products -> pressure to increase productivity and reduce costs ( issue concerning the assignemnet of overheads costs to each product
· Potential need to rent warehouse space to store WIP and FG – inventory cuts into profit line
· Q4 – To avoid the problems
· Operating function
· Monitoring capacity and utilisation of facilities
· Formulating inventory policies (dollars, items)
· Conclusion
· Avenue 1
· Establish a plan for more controlled growth
· Avenue 2
· Maintain the company focus on custom-designed furniture only
· Avenue 3
· Realise the different requirements for each product line
· Focus the manufacturing facilities on the different requirements for two separate lines
· Operations mgmt decision space
· Required skill
· Technical, behavioural, analytical
· Managerial activity type
· Selection, design
· Decision type
· Process type
Video – Operations Management in action: Waiting Lines at 1st Bank Villa Italia
· Lines are everywhere
· Lines can be effectively managed

· 1st Bank – formation of lines and approach to customer service, priorities, waiting lines

· Understand and analyse waiting lines

· Bank has to choose a line system that effectively channels customers to tellers

· Single channel

· Single phase system to single teller

· One teller handles all the customer’s transactions

· To analyse the queue systems:-

· We need to know the arrival rate, and the service rate

· Arrival rate is highly variable

· Service rates are also highly variable

· The average waiting time does not tell the whole story

· Queuing equations can be used to calculate important service characteristics

· The Waiting time and the Length of the queue can be calculated based on the arrival rate and the service rate

· One solution to the problem of high wait times and high queue lengths is to add capacity by setting up 3 separate single channel systems

· Arrival rate (Lambda) = 24 customers per hr per teller

· Higher capacity helps improve, but does not provide the best service

· Single line, multiple servers

· Do not confuse multiple queues with multiple servers….

· Mu, lambda and the number of servers…

· Provides a much higher efficiency with the same available resources as the parallel single channel systems

· To calculate the forecast – We work out the speed that people come in and how many people we want waiting and then map our capacity into the requirements

· These queues are actually applicable to capacity decisions in manufacturing and service…

· … can be mapped on to how to utilise resources for machines

Presentation for Tomorrow - Department of Motor Vehicles

Day 2
Will cover Deming Wheel (Plan, Do, Act, Check) and Lean Systems

· Flowchart of the process showing handoffs between departments

· Improve effectiveness and efficiency

· Effectiveness is close to the customer – improving customer value….

· How to re-engineer to improve both?

· Sum(Optimum) != Optimum(Sum)

· By enhancing the efficiency of each of the Departments D1, D2, etc, it may not actually create value to the final customer

· It is necessary to address the entire process as a whole

· The supply chain manager – coordinates the entire process from start to finish 

· Unless there is a Supply Chain Manager you should check the organisational chart and recommend that the role is created…

· It is important to address the process as a whole – demonstrate that you are bringing value to the customer
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· At Renault, they stated that each department has a direct customer and a direct supplier – but by doing that they added bureaucracy and overall reduced efficiency…
· With 2 departments having the same procedures, it means that different people understand the information differently…

· Processes are living documents which need to be improved and assessed and adapted…

· The number of processes should be generally reducing…

· Flow diagrams

· Front office (Service visible to customer)

· Back office (Service not visible to customer)

· There are 2 critical points of success of the service process – it is important to know where the key success points of effectiveness for the customer
· You need to be aware of the key success factors of providing effectiveness to the customer

· Pareto Charts

· Analyse the frequency of each of the different defects

· Resolve the most frequent defects first – 80%:20% analysis

· Ishikawa ( Fishbone…

· The Fishbone – causes coming from 4 or 5 different routes…

· Delayed flight departures – Personnel, equipment, procedures, materials, equipment, other

· The “5 Whys”

· With “why” the defects are occurring, you are better able to address them and innovate

· It is a very good tool to address communications in the company

· You can work together in a group to achieve the goals

· If these working groups happen more regularly

· Tools for improving quality

· Checklist for frequency of defects

· Pareto Analysis – to prioritise defects

· Cause-and-Effect Diagram (Fishbone)

· Bar Chart – during the 3 shifts, it occurs most during the second shift…

· Process Chart

· When using these tools – people will propose action plans to resolve the defects, but that will often mean an investment, so you need to question whether the proposal contributes to all of the below:-
· Quality

· Lead time

· Cost

· Push the culture of the company towards a relevant tool…

· You should ensure that you give the people contradictory objectives?!?

· If you give guy 1 the objective of 100 per day and give someone else the objective of quality they will deliver only 10, but it will be high quality since that is his objective

· Thus we must give people contradictory objectives of both high volume and high quality…

· It will ensure that the people develop competencies

· By empowering people to make assessments in the place of unexpected experiences, it will ensure that they improve quality, lead time and cost…

· For example, to improve quality, it may be necessary to make the product simpler… if the product is simpler, then it will reduce cost…

· Process Chart

· Activities

· Operation

· Transport

· Inspect

· Delay

· Store

· Inspection does not add value to the customer…

· If you know the drivers of quality throughout the process, then there should be no requirement to the customer…

· If you have 2 companies, and one inspects and one doesn’t, then there must be a higher cost to the company for the inspection, so it does not add value to the customer…

· There are some industries where the customer will be willing to pay for inspection – but you have to ask the question whether by inspecting, you are adding value to the customer

· Toyota does not inspect their cars at the end of the production, because they are renowned for their quality – and it adds into their brand identity…

· Transport, delay, inspect and storage do not add value to the customer…

· By reducing the number of steps which are not part of the “operation” component, you will add value to the customer

· You have time for each of the steps…

· You should plan the layout of the workshop so that the people do not have to move, because walking from place to place does not add value for the customer
· One of his performance indicators was how many forklifts he had in the organisation… 

· because the fewer required forklifts, the fewer movements were being made – and hence the greater efficiency

· Also another performance indicator was the size of the containers…

· If there are smaller containers, you can have more of them closer to the people who need them and you can reduce the lot size and by reducing the lot size, you can reduce the fixed costs…

· Reducing setup times allows you to reduce lot size, by reducing the lot size you can reduce the container size, by reducing container size, you can reduce moves and hence add value to customer

· Every move has a disruption in the flow…

· Lean systems usually do not cut employees… in general, it is a redistribution of their work to increase efficiency… You have to find ways to bring people together to brainstorm options to resolve issues…
· Apply the process charts to the case – assess the flows…

· Physical flows, information flows and financial flows…

· Assess where the flows of de-synchronisation are

· Exercise Motor Vehicles – Debrief

· There is a theoretical maximum performance and a real maximum – current resource utilisation is down.

· Since the length of time of each of the processes are unbalanced (4mins, 2mins, 3 mins) the whole service is slowed down

· It is necessary to either consolidate (as recommended) or ensure that all stations take the same length of time…

· Video - TQM at Christchurch ParkRoyal Hotel
· Quality is consistency, delivering on promises, brand, long lasting, experience
· Hotel
· Quality wheel – voice of the customer; product/process design; supplier relations; Process control and improvement; IS; HRM; Regulatory and Legal System; And centrally Quality System
· Greeted at the door – influence people with smile

· Receptionist can provide second positive experience

· Porter also provides information

· Kitchens can prepare unique meals…

· Conseriege staff anticipate the needs of the guests…

· TQM is utilised to fit these factors into the quality wheel?

· Customers – what do they expect? Guest questionnaires – ask for feedback

· Internal customers, and external customers

· Process/product design – Restaurant – Team-based approach - everyone in the organisation was involved in the process of developing new products and services; bringing people together enabled them to resolve all of the perceived issues…

· Supplier relationship – evaluation of supplier performance – products gave comments…

· Process control – dropped on occupancy but run a tighter ship – due to better use of capacity… 10 briefings on a daily basis – graphs are displayed – follow ups are completed on the day – process is central, not the product or service – the process will automatically improve the product and reduce cost

· Information Systems: Store data on the customers – home country, family – baby? Cot? Gender (for appropriate linen)… IS is necessary to ensure that TQM works effectively…
· HRM – service industry, people are everything; stringent recruitment criterion; safety; training – staff rewarded on quality improving decisions
· Regulatory agencies: Breakdown the formal barriers – discuss with them; check with them prior to decisions, leveraging the regulatory bodies as partners to support rather than seeing them as enemies – Machiavelli – The Prince – interesting dialogue between Machiavelli and The Prince – if you find an enemy outside the kingdom, they can be your leverage… Useful tool for changing the culture…
· Quality Management System: The Management Role is to commit to the project and Quality Management means doing whatever required to do exceed expectations… what the customers expect and require… Total Quality Management is a total commitment to delivering the customer expectations
· Bring the customer into the organisation – this means the customers are essential to the system
· Brainstorming – cross-functional co-ordination – the people involved between departments….

· No progress without measurement – you cannot progress without measurement…
· Continuous improvement approach – without measurement you cannot say you are progressing… consistent performance indicators are required…

· Two kinds of indicators

· Results:- Lead time

· Activity Indicators:- Drivers of the improvement of the results…

· Job as manager is to chose indicators that are relevant for the performance improvement

· The key operationality of how much the employees can impact this…

· Supplier partnerships are very important in terms of how they can offer improvements in your service and process… And the benefits can be shared between yourselves and the suppliers… Partnerships and relationships can definitely help…

· Information Systems – development for information flow – direct access to up-to-date information throughout the organisation

· Learning Points

· Details of the system will change for each organisation, the basic elements in the Quality Wheel should be present in any well-designed and implemented quality system
· Difficult to overemphasize the contribution empowered employees can make in improving an organisation
· Knowing who your customers are and what they really want is critical to your success
· Current thinking strongly favours a team-based approach to product/process design and improvement
· Developing partnerships with suppliers typically results in improved service and lower costs
· No one theory or approach is the answer  - the successful organisation will draw from many different sources to develop and implement their own quality program
· Recruitment should be done through meeting several different people within the organisation – you aim to build a long term relationship with the employee… As manager you should be involved in building the right recruitment process – you can delegate the recruitment itself, but you must be involved in designing the process
· What is a supply chain?
· Activities flow into a product
· Every company is involved in one or more supply chains
· A supply chain can be defined as “the sequence of suppliers that contribute to the creation and delivery of a good or service to end customers. This encompasses virtually all aspects of a business”
· SC Processes – SCOR

· Can be defined with 5 main focuses – Plan, Source, Make, Deliver, Return
· SC 5 Processes
· Plan: Processes that balances aggregate demand & supply to develop a course of action which best meets sourcing, production & delivery requirements
· Source: Processes that procure goods and services to meet planned or actual demand
· Make: 
· Deliver: Processes that provide finished goods and services to meet planned or actual demand includeing order management transportation management and distribution
· Return:
· Internal supply chain

· Integrated Supply chain

· Phase 1: Independent supply-chain entities
· Phase 2: Internal Integration – purchasing, production, distribution
· Phase 3: Supply-chain integration – allow access to your information systems… Suppliers, Internal supply chain, Customers
· Integrated or extended supply chain

· Material flows (out): 2nd tier suppliers ( 1st tier suppliers ( manufacturer ( wholesaler ( retailer ( end-customer
· Financial Flows (In)
· Information Flows (In)
· Logistics vs Supply Chain
· Supply chain is Not logistics
· Supply chain is more than logistics
· Covers the coordination of most activities into upstreams
· Pull process vs push process
· Pull – execution is initiation in repsonese ot a cusomtrer order
· Push – execution is done in anticipation of orders (forecasting)
· Procurement, manufacturing & replenishement cycles – Push process
· Customer order cycle – Pull
· Supply Chain Management
· Management is the system
· Efficiency and effectiveness and cross-functional organisation
· Impact and importance
· Estimated that the grocery industry could save $30bn (10% operating cost) by using effective logistics and supply chain strategies
· A typical box of cereal spends 104 days from factory to sale
· A typical car spends 15 days from factory to dealership == $4bn required in working capital – each day that it can be reduced is a 5% off the working capital = $100mn or something like it per year… And that impacts the balance sheet and the P&L
· “It is not time which is money, but money which is time”
· Business Strategy is formed of:
· New Product Strategy - NPD
· Marketing Strategy – Marketing and Sales
· SCM – operations; distribution; service
· According to Dell, the Supply Chain is “the biggest leverage point we have”
· At global clothing manufacturer/retailer Zara “the Supply Chain is the business model” – they managed to reduce their lead times by using only four colours – they became incredibly responsive because they could greatly reduce their lead time and greatly increase adaptability and reduce time to market – they moved on to basically backward integrate and own their own supply chain
· And international trading company Li & Fung states that “customer value lies in our ability to architect and operate supply chains
· High performers can be attuned to both effectiveness and efficiency – better processes mean lower costs, alongside better performance rather than despite… Performance is not achieved at the expense of higher costs
· The main difference is between laggards and high performers is the difference between finished goods inventory days… If your processes are focused to ensure that you have incredibly low inventory days of finished goods, the processes will ensure that everything is flowing properly
· Drivers of Supply Chain Performance
· Inventory: - Role of inventory
· Anticipation of future demand
· Production and distribution
· Role of Transportation
· Moves product between different areas
· Role of facilities 
· Where inventory is transformed into another state – mfg factility
· Where inventory is stored
· Role of Information (most important)
· Serves as the connection between the Supply chain’s various 

· Role of information in competitive strategy

· Used to make the supply chain

	Driver
	Efficiency
	Responsiveness

	Inventory
	Cost of holding
	Availability

	Transportation
	Consolidation
	Speed

	Facilities
	Consolidation/dedicated
	Proximity/Flexibility

	Information
	What information is best suited for each objective


· Breaks in flows create waiting which create delays in lead time – which leads to increased working capital requirements
· Case study – SCM 
· Please spend time focusing on demand characteristics…

· Gate Gourmet – Specialist Logistics Operator
· Combination of services == logitstics

· Airline catering

· Food

· Preparation/assembly

· Ancilliaries

· Services

· Load/unload

· Deliver

· Collection & storage of equipment

· Deliver (product/service)

· Right time

· Right product 

· Right quantity

· Coordination

· Baggage handlers

· Cleaning staff

· Maintenance crew

· Cleanliness

· Demand requirements

· Confirmation number of passengers

· Six hours before take off

· Mix meal choices (K,V)

· Different client requirements – different airlines

· Dietary trend changes

· Mix of tickets 

· Destinations

· Cancellations

· Regulation changes

· Quality of product

· Perception

· Consistency

	
	Standard Demand
	Late amendment demand

	Order qty
	High
	Low-moderate

	Quality variation
	Low
	Low

	Variety of products
	Low
	Low

	Performance
	Moderate
	Moderate

	Price sensitivity
	High
	Moderate

	Delivery time
	Standard (12-24 hrs)
	Short (less than 6hrs)

	Ideal process
	Line
	Job shop


	
	Standard
	Late amendments

	Volume
	High
	Low

	Capacity to change
	High
	High

	Flexibility of process
	Standard/moderate
	Standard/moderate

	Product quality level
	Medium-Low
	Medium-Low

	Cost efficiency
	Medium
	Medium

	Lead time
	Medium
	Medium

	Type of process
	Batch
	Batch


· Importance of criteria
· Current challenges

· Protect margins

· Maintain high degree of flexibility

· Quality consistency

· Current solutions

· Integrated supply-chain

· Real-time coordination

· Good communication –feedback

· Gate Gourmet Organisation

· CRM (invoices/purchase orders)

· Automated processes

· Financial control

· Suppliers, customers, partners ( linked through “e-gatematrix” (web interface) ( “scala” ERP system ( coordinating Purchasing, logistics, kitchen and financial systems

· Schedules

· Food production schedule principles

· High volume

· Repetitive batch processes

· Standardised tasks (i.e cooking techniques)

· Requisites of the lean systems structure in scheduling strategy

· Reliable forecasting

· Integrated supply chain

· Continuous/effective communication

· Challenges due to demand fluctuations

· Maintain cost efficiency

· Maintain low inventory

· Consistent quality

· Maintain level of effectiveness

· Supply chain investments

· Customer service & resource utilisation

· IT Investments (Scala, e-gatematrix)

· Satisfy customer requirements

· Synchronisation of supply chain

· Increase accuracy / flexibility in orders

· Streamline production process

· Decrease waste

· Questions?

· Variety of products (low? Higher?) – each airline has its own menu so it is customised for each customer (though not for each consumer) – high variety of products
· Day 3
· Lean Systems

· Forecasting

· Inventory Systems

· Economic Order Quantity

· Finish with mini-case – “Inventory Management” – calculate reorder points and economic order quantities…

· Video – Lean Systems – Just In Time
· Lean Systems – very well used, but not often well understood

· Inventory Management – several warehouses

· Make-to-stock models wouldn’t work for a timber company

· Timber cut to appropriate length and converted for shipments

· Order lead times are generally quite short…

· Lean Systems

· Pull Systems

· High Quality

· Small lot sizes

· Uniform loads

· Standardised components and processes

· Lean System 

· Manufacturing “cardboard cars” - Lot size of 3 – using push system….

· High levels of activity and stock in the push system

· Introducing a fault into the system – with the emphasis on production, the fault continues through…

· Whilst everyone is always busy, actual product movement is quite slow…

· First car completed within 2:28

· Long cycle times generally mean slow adaptation to customer demand meaning
· Batch production tend to mean a large amount of inventory and clutter

· Workstation 3 continued as if nothing had had happened

· Several had to be scrapped due to damaged material

· Output: 4 cars, 

· Car body: $100

· Wheel Sets:$100

· Total cost: $3100
· Revenue:-$2100

· Change to a kanban system

· Single pull lot system

· Make it easier to detect quality issues

· Only provide enough materials for the line to make the required number of materials

· Operator 1 completes it and puts it in the kanban to the right

· By taking it, the empty space is a signal to produce another one

· With more emphasis on quality and better tools to keep an eye on quality so error is resolved quickly

· Discipline is required to ensure that everything works

· There is a lot of idle time within the system – both the first two operators are idle, so it might make more sense to improve the system by retraining operator 1 to help with the process at station 3

· Time to build first car is only 1:30…

· Since everyone is done they can spend the time in more positive ways

· $1200 profit rather than $2100 loss…

· There is a lot more space available because there is less stock taking up space…

· Greatly reduced lead times, less capital in stock

· Benefits of lean

· Less inventory

· Quality increased

· Reduced the bottlenecks

· The work is a lot easier

· There is less stress

· Working smarter, not harder

· Small lot sizes

· Identify bottlenecks

· Schedule around bottleneck

· Adapt around it

· High quality

· Preventive maintenance

· Supplier involvement

· Customer involvement

· Can it be delivered in the service environment?

· Yes, the big difference is often in managing fluctuating demand

· Aggregation of demand by using the same ingredients in more products

· Reduced setup times help with improving scheduling

· High inventory masks inefficiencies

· Cultural and behavioural change – managing the change process well can go a long way in bringing success

· Lean systems – when you are finished you stop
· You can meet together and try to improve the other systems

· Having time available is an investment – convert wasted time in low quality into more productive systems

· Involve the workers and supply chain

· Spare capacity to manage demand fluctuations

· Lot size – much lower – push system vs pull system

· The higher the lot size the higher the cycle time

· Lot size 100

· Workstation 1 ( 1 part = 1 minute therefore 100 minutes

· Workstation 2 ( 1 part = 1 minute therefore 100 minutes

· Workstation 3 ( 1 part = 1 minute therefore 100 minutes

· Lead time will take 300minutes

· If the lot size is only 50…

· Workstation 1 ( 1 part = 1 minute therefore 50 minutes

· Workstation 2 ( 1 part = 1 minute therefore 100 minutes

· Workstation 3 ( 1 part = 1 minute therefore 100 minutes

· Lead time will take 150 minutes

· Reduction in lot size will be a reduction in lead time == a more responsive process

· It becomes easier to switch between the lot size

· There is a reason why you are at 100 lot size there are fixed costs so the 100 lot size is based on an economic quantity 
· Thus in order to make reductions in lot size achievable you need to progressively reduce the setup times…

· Renault vs Japanese firms – 24hours setup time vs 10 minutes setup time == more agile, more capable

· Improved responsiveness, but also reduced inventory, so reduced working capital and cost…

· Rather than 500 working inventory, only 250…

· Unbalanced time
· Lot size 100
· Workstation 1 == 2minutes/unit
· Workstation 2 == 1minute/unit
· Workstation 3 == 3 minutes/unit
· Workstation 1 == 200 minutes
· Workstation 2 == 100 minutes
· Workstation 3 == 300 minutes
· Workstation 1 takes 200 minutes, workstation 2 takes an extra 100, and then for workstation 3, they cannot work on line 2 without finishing line 1 first, so there is a lot of delay
· If there are a lot of containers waiting to be processed, there is likely to be a bottleneck
· Perhaps you have lost capacity because too many people were waiting…
· Ensure you have high quality
· Preventative maintenance
· All the machines in Toyota were painted in white – it is so that they can see leaks very easily… thus they can alert the maintenance people to come to fix the machine
· Total Preventative Maintenance
· 5 minutes to go through the checklist before they start to work to avoid breakdown and long term outages
· “You cannot overstate the power of visual management checks”
· Paint the areas for the containers – thus you can put them in the right place

· Colours for left and right parts

· Video Versatile Building – Debrief
· Summary:
· Pull systems
· Small lot sizes
· Identify bottlenecks
· Schedule around bottlenecks
· Support bottlenecks
· High quality
· Preventative maintenance
· Supplier involvement
· Worker involvement
· Culture, training, hiring, recruitment, etc, etc
· In a normal system, there are high inventories and so big buffers
· Learning points – lean approach in any organisation is likely to require a significant change in workers behaviours and the organisational culture

· Managing this change process is a critical component of adopting a lean systems approach to managing a business

· There are several key components of lean systems such as pull systems, schedule stability high quality flexible workforce and supplier involvement

· Versatile did not fully implement a pull system but implemented key aspects of the lean approach to improve their operations skit clearly demonstrates the reduced costs and improved profitability possible under lean systems

· Schedule stability is the biggest stumbling block to implementing lean concepts in service but it can be addressed through standardisation, flexible workforce and scheduling systems
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· If P1 takes longer to mfg than P2, you need enough capacity to produce P1, which means that when you are mfg P2, there is idle time wasted… better to have uniform lengths of time in processing

· Unstable schedules are managed by standardisation of components

· Lean systems – the job is to deliver the maximum variety for which the customer is willing to pay with the minimum of processes
· Dashboard on the car – whilst there are premium and low quality – behind the dash there is a standard chassis behind the dashboard, so the product design point of view means that you can have exactly the same tooling, processes and systems in place to mfg the product

· The right model has to be delivered on time, but the components and the process can be standardised…

· This means that you have better economies of scale in terms of purchasing and purchasing prices – and in terms of indirect costs – the number of buyers can also be reduced… If you need to buy 10000 components compared to 20000 buyers you have less requirements for buyers; indirect costs are closely linked to the variety of processes…

· The more components, the more people inspecting the components, the more accounting people required for the processes, etc, etc, etc

· Better to reduce the component numbers

· Develop the product and the process at the same time “simultaneous engineering”
· Lean Manufacturing
· What is lean?
· Lean production focuses on eliminating waste in processes (i.e. the waste of work in progress and finished goods inventories)
· Lean production is not about eliminating people
· Lean production is about expanding capacity by reducing costs and shortening cycle times between order and ship date
· Lean is about understanding what is important to the customer
· Thinking lean
· Specify value
· Can only be designed by the ultimate customer
· Identify the value stream
· Exposes the enormous amounts of waste
· Tighten flows
· Reduce the batch size and WIP
· Let the customer pull product through the value stream
· Make only what the customer has ordered
· Seek perfection
· Kaizen - Continuously improve quality and eliminate waste
· Deming Wheel = Kaizen = Continuous improvement
· Benefits
· Lean provides tangible benefits
· Reduces cost
· Reduces delivery time, cycle time, set-up time
· Eliminates waste
· Seeks continuous improvement
· Improves quality
· Improves customer ratings and perceptions
· Increases overall customer satisfaction
· In Renault – customer satisfaction was 12/20, Volvo was 14/20, and Scania was 16/20
· In Renault – the Operating margin was 3%, Volvo was around 6%, and Scania was 10%
· Customer satisfaction == a direct link to operating margin
· Scania = I was a driver I am now an owner…
· By addressing customer satisfaction, you can add value…
· Customer satisfaction tree – Global satisfaction; Products, Services, Distribution
· Your customers, and the customers of your competitors
· Qualitative survey
· Quantitative survey
· Using the software you can calculate the different contribution of each component of the products to the overall customer satisfaction… and through that you can see where you need to improve and progress…
· Customer satisfaction measurement should drive your performance indicators, objectives and goals
· Improves employee involvement, morale, and company culture
· Employees are the fuel, the engine of your company
· Helps “transform” manufacturers
· Toyota production system (TPS)
· Quality, cost and delivery
· Shorten production flow by eliminating waste
· Every employee contribution must be geared towards each of these goals…
· This develops competencies by giving conflicting and contradictory goals ensuring that they have to arbitrate between the goals
· Just in Time
· 3.5” disks cannot be inserted unless diskette is oriented correctly – this is a form of “error-proofing” – “poka yoke” 

· the more poka yoke implemented, the less errors – and these implementations can only come from the workers who see the errors on a daily level… Wastage is reducing and therefore costs are reducing

· This feeds into the culture through a continuous system

· The right part at the right time in the right amount

· Continuous flow

· Pull systems

· Level production

· Built-in quality

· Error proofing – Poke Yoke

· Visual contracts

· Operational stability

· Standardised work 

· Robust products and processes

· Focus on a robust platform to develop several forms of products with scalability and reduced costs

· Development costs are reduced by investment in platforms…

· It used to take 4 years, now it only take 6 months

· Total productive maintenance

· Supplier involvement

· Types of waste (does not add value to the customer)

· Overproduction

· Excess inventory

· Defects

· Non-value added processing

· Waiting

· Underutilised people

· Excess moves

· Transportation

· Losing market share is also a form of waste

· Financial decisions can have a knock on impact on the rest of the organisation – we have to save money on these components – but that can impact on core competencies and competitive advantage – e.g. Intel and outsourcing the x86 architecture…
· Lean vs. Traditional Mfg

· Half the hours of engineering effort

· Half the product development time

· Half the investment in machinery, tools and equipment

· Half the hours of human effort in the factory

· E.g. using gravity to move components through the factory – in mfg buses

· Half the defects in the finished product

· Half the factory space for the same output

· A tenth of less of in-process inventories – working capital of 2 months == a massive saving…

· 99.9% customer schedule attainment

· Defects of 15 parts per million or less

· 4-6 inventory days of supply

· 92%+ operational availability

· Levelled sequenced production

· Order to customer use – hours not weeks

· Functioning supplier partnership

· Strong production control function

· Barriers to lean

· Implementing lean can be difficult because it is counterintuitive from a traditional paradigm

· Buying multiple small machines rather than one big machine that offers economies of scale

· Shutting down equipment when maximum inventory levels are reached rather than running flat out

· Using standards to continuously improve

· Measure and standardise to achieve reduction in errors

· Each change requires maturation so it must be measured otherwise you will be unable to evaluate improvements

· There is no step-by-step cook book

· There are some basic steps but the how-to varies from organisation to organisation

· Requires an assessment of the company in order to map out the strategy

· Company culture plays a big part in the how-to

· Implementing lean

· Gain top management “buy in” and support

· As CEO, you should get buy in from your executive committee – take them to see how other companies are doing it – how they are saving money through lean

· Perform overall company assessment tied to company strategic, operational and marketing plans

· Develop strategic lean deployment plan

· Integrate customised training with lean to improve speicifc skill sets, leverage training resources

· Team building, communications, problem solving, change management, lean mfg tools

· Conduct “Kaizen blitz” high impact events

· Use it as a communication tool or weapon to find some Kaizen blitz projects to show that it works and demonstrate savings
· 5S, Mfg Cell, set-up reductions, inventory reductions, work standardisation

· 5 S – visual management

· Mfg cells – provide workers with direct proximity to their tools, rather than further away

· SMED – single minute exchange die == Shingo Shingo

· Rather than having one person changing the setup, use 24 people to bring down the time... Using poki yoke to reduce the costs…

· SPC – Statistical Process Control

· Margin

· Average level of difference – when you know what the average level of variation in your standard, you can control the systems better…

· Use an enterprise wide approach to help “transform” a client’s culture and the way they do business

· Progress toward lean

· Smaller lot sizes

· Increased capacity/throughput

· Higher inventory turns

· Improved participation and morale – no culture change without rewards and incentives geared towards improvement

· Reduced lead times, etc…

· Lean tools

· JIT & Pull mfg

· 5S & Visual controls

· Kaizen

· Value stream ( drives JIT by itself
· Jidoka

· Every single worker has the power to stop the production process which ensures empowerment… which has the knock on effect of….

· …Every single worker has responsibility and accountability to ensure quality

· Rather than global top-down control driving quality goals, every employee has the power to enforce quality at a personal level

· TPM

· 3P – Production Preparation Process

· Mistake Proofing

· Quick changeover

· Six Sigma

· 99,999% 

· Lean Accounting

· Theory of consulting

· Human Factors

· Kanban loop

· Visual production inventory control system

· Two-bin system – when one container is empty, it is automatically refilled – there is no need for paper messaging – it is a form of visual signalling

· A self-organising system

· Visual system

· Incredibly powerful tool

· You don’t mfg inventory you don’t need…

· Variation in consumption has to between +/- 20% otherwise it cannot work!!

· Inventory Management
· Bookstore

· Ensuring that the correct books are on the shelves is difficult

· Follow the supply chain through from start to finish

· Rolls of paper are aligned and secured in place…

· A complete setup can take 2 hours due to the importance of laying it out in the perfect position

· The economic run size is quite large, because due to the high setup time

· Dependent Demand Environment

· Bill of Materials

· Completed textbook

· Paper

· Ink

· Black

· Green Red

· Glue

· Cover

· Cardboard

· Stuff

· Raw Materials

· Work in Process inventory is used as a buffer

· Inventory costs can be high

· Holding costs are high because of capital tied up in inventory

· …. But Stockout costs stop the press which is even more costly!

· Cycle Inventory

· Raw Materials

· WIP

· Stockout costs 

· 100000 stocking locations

· Generates a picklist on a daily basis

· Full pallets of the most popular books go to the “Golden Zone” as the most popular books form the vast majority of sales so the golden zone can be do quickest…

· If the box doesn’t weigh the correct amount, they are pushed aside for inspection

· Based on automated systems, the shipping zones are automatically setup

· Computer systems and materials handling investments

· Most orders are picked and achieved within a day

· The distribution centre holds the vast majority 

· Anticipation of demand

· Holding cost – ordering boxes have challenging costs, and risks

· Obsolescence and stockouts…

· The warehouse is an Independent Demand

· Held in anticipation of demand

· Stockout costs are high
· Holding costs are high

· Cost of purchased items is also high

· Bookstore has the most clearly defined demand

· They can forecast based on anticipation of demand

· When stockouts occur they have to order them to be delivered asap

· Safety stock – is the only way to manage variable demand
· They often have to pay for returns 

· Independent demand

· Inventory is all anticipation stock

· They hold safety stock

· Stockout costs are quite high

· The cost of holding books is also quite high

· Each of the 3 organisations have different methods of dealing with the demand classes..

· The printer is a dependent demand environment, the distribution center and the bookstore are independent stock

· The placement of the stock is also different

· They all hold different raw materials

· The printer is the only one with significant WIP inventory

· All three try to get the goods into the hand of the customer as quickly as possible

· The distribution center and bookstore have relatively low setup costs, but the printer has high setup costs

· The demand characteristics are different for each of the different organisations

· They have made decisions about “how much” and “when”

· Demand Inventory
· This is demand for your inventory management system – it is different to customer demand

· Independent Demand Inventory
· Dependent Demand Inventory
· Due to Bill of Materials – you must manage “demand inventory”

· What are the products that other components are dependent on?

· Processes

· 3 processes for 3 different demand characteristics in the distribution model

· The “line” ( golden

· The “batch”

· And the “job shop”

	
	Printer
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	Bookshop

	Demand Inventory
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	Independent
	Independent

	Inventory Management
	Cycle
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WIP
	Anticipation

Raw Materials

WIP
	Anticipation

Safety Stocks

Finished Goods

	Costs
	Setup

Stockouts

Holding
	Stockouts

Holding

Purchased items
	Stockouts

Holding

Purchased items


· The added value of a distributor is to gather and pick the stock from all the areas and to put them together
· In the printer, there is a different trade off between effectiveness and efficiency to the others, because of the high setup costs… They can’t make exactly the number they need, because there is an economic order quantity

· Forecasting is very important for the distributor and the bookshop because of the importance of their anticipation
· Learning Points
· Independent and dependent demand environments require different approaches to answering the questions “How much and When”
· In an independent demand environment unique order quantities and timing must be determined for each item
· In a dependent demand environment the quantities and timing for all items required for a particular order are a function of the order quantity and delivery schedule
· The types of inventory
· Inventory Hides problems

· Unreliable vendors
· Work in process inventory level (hides problems)
· Scrap
· Capacity imbalances
· It is used to provide a buffer for the flaws and difficulties in the production process
· Through progressive tightening, the approach will reveal more problems and as you solve them, other issues will appear
· Inventory
· Those stocks or items used to support production and customer service
· Service level
· Probability (%) that stock will be available to meet demand
· Types of inventory
· Raw materials
· Purchased parts used in mfg other items
· Work-in-process
· Parts that are in the mfg process
· Sub-assemblies
· Mfg parts that are partially completed and stocked in inventory
· Finished Goods
Items ready for sale to a customer
· MRO
· Maintenance, repair and operational supplies
· Spare parts, etc…
· Some businesses it represents very little, others it can be quite high
· Functions of inventory
· Safety stock

· Protect against uncertainties of materials supply and consumer demand

· Cycle stock

· Result from ordering or producing in lots

· Transit stock

· Materials must be moved from one location to another

· Speculative stock

· Expected price increase (like hedging)

· Promotional stock

· Additional inventory accumulated for a promotional event
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· The better your inventory system, the more excess stock you can reduce

· The better your forecasting the better you can reduce safety stock

· Reasons for holding inventory

· Purchased parts

· Variations in supplier lead time

· Quantity discounts

· Price changes

· Scarcities of materials

· Mfg parts

· Cover period between production

· Economies of scale in purchasing costs

· Cost of inventory production and holding

· Order/setup costs

· Cost of replenishing inventory through changes in the production run for a different item

· Including labout and other 

· Carrying costs

· Cost of capital

· Insurance

· Opportunity costs

· Stockout costs

· Objectives of inventory management

· Effectiveness and efficiency

· Minimise costs

· Inventory must be managed differently 

· Inventory management systems include

· Two-bin replenishment system

· Used for low-value, non-critical items (i.e. class C items)

· Relies on visual inspection of declining inventory

· One bin contains enough material to meet needs between the time one order is received and another is replenished

· Reorder point (Q)
· Amount ordered when inventory declines to a predetermined level
· Considers:

· When to order (re-order point)

· How much to order (order quantity)

· Periodic review system (P)

· After predetermined fixed passages of time, orders are placed for variable amounts

· How much to order

· How long between orders

· Materials Requirement Planning

· MRP II – links in to purchasing, financial, S&M

· Economic Order Quantity (EOQ)

· The lot size that minimises total annual inventory holding and ordering costs 

· Total cost = Annual carrying cost + Annual ordering cost

· TC = Q/2 * H + D/Q * S

· Q = lot size of the order

· H = Average annual holding cost per unit

· D = Annual demand

· S =  Cost per order

· Q/2 = Average inventory on hand (will be Q over 2 because on average you will have half the lot size)
· D/Q = Number of orders per year

· EOQ(opt)= Sqrt(2DS/H) = Sqrt(2(Annual demand)(Order or setup cost)/Annual Holding Cost))

· Economic Order Quantity

· Quantity discounts

· Variations in demand

· Safety stock

· Variations in lead time 

· Safety stock

· ROP

· Re-order point

· With uncertainties in demand, lead time and supply: safety stock

· ROP=(D/W)*L+SS

· D= annual demand

· W=working days

· L=lead time

· SS = safety stock

· Inventory Counting Methods
· Cycle counting

· A Few experienced people count continuously throughout the year

· Timely detection of errors

· Fewer mistakes in item identification

· Minimal loss of production time

· Systematic improvement of record accuracy

· RFID means that the cost of counting has reduced significantly we will be able to count much quicker

· End of Year:

· Reduce Excess:

· Try to move the order decoupling point to an early stage in the supply chain to reduce inventory holding (carrying) cost:

· Sourcing ( production ( Warehouse ( Distribution

· There will be less variation in demand of the global variables of the products rather than the variation in demand of each specific product…

· Attempt to move the customisation towards the end of the production process…

· ABC – Item management

· Shorten replenishment cycles

· Inventory turnover

· Annual cost of sales/ Inventory value at cost

· Stock coverage

· Stockout x 52 weeks /annual usage

· Customer satisfaction

· Comparison of % of demand actually satisfied by the defined service level

· Number of back orders

· Case Study

· Calculate the global cost before and after

· You have a certain number of suppliers, a certain number of items and a certain number of technologies involved

· By reducing the number of suppliers there are reduced costs for managing the different suppliers and also there are economies of scale in order process

· Operations Management – Group C
· Supply Chain Management – Case Study
· Inventory Management

· More stocks mean more capital

· Stockouts mean not meeting demand

· Current ROP vs Revised ROP – Class B had delays because the ROP was too high…

· Current Lead time

· Expected improvements

· The revised EOQ and ROP would bring about the following improvements

· Reduction in storage cost

· Reduction in the cost of capital tied up in stock

· Low risk of obsolescence

· Reduction in ordering cost

· Meet customers demand

· Financial gap in reducing cost which could be passed on to the customer

· Proposed actions

· Reduce the number of suppliers 

· Review technologies to identify those that which do not add value to the organisation

· Assignment – 15th February
· Reading summaries and the post module assignments
· 2 files (one for summary and one for case)
· 1 page per chapter
· 4 pages – no blah, blah…
· Think systems
· Assess the demand characteristics – this is the key analysis tool for the companies
· Consider the processes that the companies use
· Please consider that the final assignment offers you great professional opportunities

· This is a chance to utilise the final assignment to chose the role that you plan to be
· Through the project and project management, you can use it to demonstrate your capabilities in that area
· Think about the tools and opportunities that you can utilise to push your professional career…
