Glossary Session 

I found it very helpful to write down all Glossary Terms while reading through each session of Block 2. Made everything so much easier !!
Lean Manufacturing – Production practice that considers the expenditure of resources for any other goal other than the creation of value for the end customer to be wasteful.
Operations Management – The activities, decisions and responsibilities of managing the production and delivery of products and services.

Operations Functions – The arrangement of resources that are devoted to the production and delivery of products and services.

Operations Managers – The staff of the organisation that have particular responsibility for managing some or all of the recourses which comprise the operations function.

Support Functions – The functions that facilitate the working of the core functions, for example, accounting, HR etc.

Broad Definition of Operations – All the activities necessary for the fulfilment of customer requests.

Transformation Model – Model that describes operations in terms of their input recourses, transforming processors and outputs of goods and services. 

Transformed Resources – The resources that are transformed or converted in a process, usually a mixture of materials, information and customers. 

Transforming Resources – The resources that act upon the transformed resources, usually classified as facilities (the buildings, equipment, and plant of operation) and staff (the people who operate, maintain and manage the operation).

Tangibility – The main characteristics that distinguishes products (usually tangible) from services (usually intangible)

Tangible – Usually a product you can touch eg iPhone

Intangible – Usually a product you can’t touch, eg physiatrist. 

Facilitating Services – Services that are produced by an operation to support its products.

Facilitating Products – Products that are produced by an operation to support its services. 

Processes – An arrangement of resources that produce some mixture of goods and services.

Supply Network – The network of supplier and customer operations that have relationships with an operation.

Internal Supplier – Processes or individuals within and operation that supply products or services to other processes or individuals within the operation. 

Internal Customer – Processes or individuals within an operation who are the customers for other internal processes or individual’s outputs. 
Hierarchy of Operations – The idea that all operations processes are made up of smaller operations process.  

End to End Business Processes – Processes that totally fulfil a defined external customer need. 

Business Process Reengineering – The philosophy that recommends the redesign of processes to fulfil defined external customer needs. 

4 V’s
Volume – The level or rate of output from a process, a key characteristic that determines process behaviour. – eg McDonalds burger production

Variety – The range of different products and services produced by a process, a key characteristic that determines process behaviour. – eg, Taxi company (routes, time etc)

Variation – The degree to which the rate or level of output from a process over time, a key characteristic in determining process behaviour. – eg Hotels (seasonal)

Visibility – The amount of value-added activitiy that takes place in presence (in reality or virtually) of the customer, also called customer contact. eg Clothes Shop. 

Repeatability – The extent to which a activity does not vary.

Systemization – The extent to which standard procedures are made explicit (written instructions).

Standardization – The degree to which processes, products or services are prevented from varying over time. eg, Public Transport

Customer Contact Skills – The skills and knowledge that operations staff need to meet customer expectations.

Front Office – The high visibility part of an operation.

Back Office – The low visibility of an operation. 
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Support Strategy – Developing the capabilities which allow the organization to improve and refine its strategic goal.

Driving Strategy – Long term advantage. Relationships with suppliers, customers, product development, etc, are unique to your organization and difficult to imitate.

Four-Stage model of Operations Contribution – Model devised by Hayes and Wheelwright that categorizes the degree to which operations management has a positive influence on overall strategy. 

Stage 1 – Internal Neutrality – Low level contribution, holding the company back from competing effectively

Stage 2 – External Neutrality – Measuring your company with similar organizations in the outside market and not trying to be better than rival companies. 

Stage 3 – Internally Supportive – All internal departments work together to and develop strategy to improve performance and become the best.

Stage 4 – Externally Supportive – Using predictions, forecasts, trend in market and to be proactive in a bid to stay one step ahead. 

Five Performance Objectives
1 - Quality – Consistent conformance to customer’s expectation

2 - Speed – Speed of delivery from time of request.

3 - Dependability – Delivering or making available, products or services when they were requested.

4 - Flexibility – The degree to which an operation’s process can change what it does, how it is doing it, or when it is doing it. 

a) Product/Service – To introduce new product or service.
b) Mix Flexibility – Wide range of products.
c) Volume Flexibility – Change its level of output.
d) Delivery Flexibility – Change times of delivery of its products/services

5 - Cost – Cost to the customer

Mass Customization – Produce products/services in high volume.

Agility – The ability of an operation to respond quickly and at low cost as market requirements change. 

Productivity – The ratio of what is produced by an operation or process to what is required to produce it. Out put from the operation divided by input from the operation.

Strategy – How you deploy your resources to achieve your objective.

Strategic Decisions – Those which are widespread in their effect, define the position of the organization relative to its environment and move the organization closer to its goal.

Operations Strategy  

Top Down – Influence of the corporate or business strategy on operations decisions.

a) Corporate Strategy – The strategic positioning of a corporation and the businesses with it. 
b) Business Strategy – Strategic positioning of a business in relation to its customers, markets and competitors, a subset of corporate strategy.
c) Functional Strategy – Direction and role of a function within the business; a subset of business strategy. 

Bottom Up – The influence of operational experience on operations decisions.

a) Emergent Strategy – A Strategy that is gradually shaped over time and based on experience rather than theoretical positioning. 

Market Requirements – The performance objectives that reflect the market position of an operations products or services, also a perspective on operations strategy. 

a) Competitive Factors – Factors such as delivery time, product or service specification, price etc that define customers requirements. 

Operations resource capabilities – The ability of operations process and resources; also a perspective on operations strategy. 

Order-Winning and qualifying objectives
Order Winning Factors – The arrangement of resources that are devoted to the production and delivery of products and services.

Qualifying Factors – Aspects of competitiveness where the operation’s performance has to be above a particular level to be considered by the customer. 

Less important Factors – Competitive factors that are neither order winning nor qualifying, performance in them does not significantly affect the competitive position of an operation. 

Product/service Life Cycle – A Generalized model of the behaviour of both customers and competitors during the life of a product or service.

a) Introductory Stage – Something new in terms of product, design, service with resources back up to maintain it.
b) Growth Stage – Competitors entering the same market, keeping up with demand.
c) Maturity Stage – Regularity of demand and the ability to maintain profits using various methods.
d) Decline Stage – Sales decline, operations dominated by cost.

Resource-Based View (RBV) – The perspective on strategy that stresses the importance of capabilities (sometimes know as core competences) in determining sustainable competitive advantage. 

Intangible Resources – Resources within an operation that are not immediately evident or tangible, such as relationships with suppliers, customers, process knowledge, new product and service development. 

The Five P’s of Operations strategy formulation.
Purpose – Clarity around the ultimate goal is more likely that the goal will be achieved.

Point of Entry – Analysis, formulation, implementation, support is central to its success. 

Process – Explicit formulation and knowledge of operations.

Project Management – Management of resources, time, controls, communications etc.

Participation – Staff to participate in the implementation process with use of for example external consultants. 

Operations management strategic decision areas
	
	Capacity management
	The capacity of operations and their ability to respond to changes in customer demand. The use of facilities, working hours and staffing levels. 

	
	Technology 
	The technology of the equipment used in operations processes. For example, the degree of automation used, the configuration of equipment.

	
	Supply network 
	The extent to which operations are conducted in-house or are sub-contracted. The choice of suppliers, their location, the extent of dependence on particular suppliers, and how relationships with suppliers are managed.

	Infrastructure decision areas
	Planning and control
	The systems used for planning and controlling operations.

	
	Quality
	Quality management policies and practices.

	
	Work organisation
	Organisational structures, responsibilities and accountabilities in operations.

	
	Human resources
	Recruitment and selection, training and development, management style. 

	
	Performance measurement
	Financial and non-financial performance management and its linkage to recognition and reward systems.

	
	New product development
	The systems and procedures used to develop and design new products and services.
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Supply Network – The network of supplier and customer operations that have relationships with an operation.

Supply Side – The chain of suppliers, suppliers’ etc that provide parts, information or services to an operation.

Demand Side – Chain of customers that receive the products and services produced by an operation.

First-Tier – Description applied to suppliers and customers who are in immediate relationships with an operation with no intermediary operations.

Second Tier – Description applied to suppliers and customers who are separate from the operation only by first-tier suppliers and customers.

Immediate Supply Network – The suppliers and customers who are involved in supply chains that ‘pass through’ an operation. 

Downstream – Other operations in a supply chain between being considered and the end customer.

Upstream – Other operations in a supply chain that are towards the supply side of the operation.

Outsourcing – Practice of contracting out to supply work previously done within the operation. 

Vertical Integration – The extent to which an operation chooses to own the network of processors that produce a product or service, the term is often associated with the ‘do or buy’ decision. 

Location – The geographical position of an operation or process.

Long-Term Capacity Management – Set of decision that determine the level of physical capacity of an operation in whatever operation considers to be long-term; this will vary between industries, but is usually in excess of one year. 
Disintermediation – The emergence of an operation in a supply network that separates two operations that were previously in direct contact. 
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Spatially variable objectives – The costs that are significant in the location decision that vary with geographical position. 

Weighted Score Method – A Technique for comparing the attractiveness of alternative locations that allocates a score to the factors that are significant in the decision and weights each score by significance of the factor.

Centre of Gravity Method – A Technique that uses the physical analogy of balance to determine the geographical location that balances the weighted importance of the other operations with which the one being located has a direct relationship. 

Understand page 162 / 3 
Fixed Cost Breaks – The volumes of output at which it is necessary to invest in operations facilities that bear a fixed cost. 

Economies of Scale – The manner in which the costs of running an operation decrease as it gets larger. 

Diseconomies of Scale – Term used to describe the extra costs that are incurred in running an operation as it gets larger. 

Capacity Leading – Strategy of planning capacity levels such that they are always greater or equal to forecast demand. 

Capacity Lagging – The strategy of planning capacity levels such that they are always less than or equal to forecast demand. 
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Process Technology – The machines and devices that create and/or deliver goods and services. 

Indirect Process Technology – Technology that assists and the management of processes rather than directly contributes to the creation of products and services, for example, information that schedules activities. 

Electronic Point of Sale (EPOS) – Technology that records sales and payment transactions as and when they happen. 
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Planning concerns what should happen in the future – The formulisation of what is intended to happen at some time in the future.

Control copes with Changes – The process of monitoring operations activity and coping with any deviations from the plan; usually involves elements of replanning. 

Dependant Demand – Demand that is relatively predictable because it is derived from some other know factor. (car tyres at a car manufacturing plant).

Independent Demand – Demand that is not obviously or directly dependant on the demand for another product or service. (independent tyre fitting shop).

Resource-to-order – Operations the buy-in resources and produce only when they are demanded by specific customers. (house build, order when needed)

Create to order or Make to order – Operations that produce products only when they are demanded by specific customers. (the planning needed when a conference is booked in a building).

Make-to-stock – Operations that produce products prior to their being demand by specific customers. 

P:D Ratio – The ratio that contrasts the total length of time customers have to wait between asking for product or service and receiving it(D) and the total throughput time to produce the product or service (P). 

Produce to stock – Producing outputs prior to their being demand by customers.

Part-produce to stock – producing work in progress prior to outputs being demanded by customers.

Produce to order – Producing outputs only when they are demanded by customers.

Resource to order – Buying in resources and producing only when outputs are demanded by customers. 

Loading – The amount of work that is allocated to a work centre. 

Valuable operating time – The mount of time at a piece of equipment or work centre that is available for productive working after stoppages and inefficiencies have been allocated for. 

Finite Loading – An approach to planning and control that allocates work to a work centre up to a set limit (usually its useful capacity).

Infinite Loading – An approach to planning that allocates work to work centres irrespective of any capacity or other limits. 

Sequencing – The activity within planning and control that decides on the order in which work is performed. 
Forward Scheduling – Loading work onto work centres as soon as it is practical to do so, as opposed to backward scheduling. 

Backward scheduling – Starting jobs at a time when they should be finished exactly when they were due, as opposed to forward scheduling. 

Rostering –A term used in planning and control, usually to indicate staff scheduling, the allocation of working times to individuals so as to adjust the capacity of an operation. 

Push Control – A term used in planning and control to indicate that work is being sent forward to workstations as soon as it is finished on the previous workstation. 

Pull Control – A term used in planning to indicate that a workstation requests work from the previous station only when it is required, one of the fundamental principals of just-in-time planning and control. 

Drum, Buffer, Rope – An approach to operations control that comes from the Theory of Constraints’ (TOC).

Theory of Constraints (TOC) – Philosophy of operations management that focused attention on capacity constraints or bottle neck parts of an operation; uses software known as Optimised Production Technology (OPT). 
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Capacity – The maximum level of value added activity that an operation, or process, or facility is capable of over a period of time. (car park 500 slots, can turn over 5000 cars per day)

Aggregate Planning and Control – Term used to indicate medium-term capacity planning that aggregates different products and services together in order to get a broad view of demand. 

READ THE OBJECTIVES OF CAPACITY PLANNING AND CONTROL PAGE 323

UNDERSTAND THE MATH FOR MEASURING INPUT CAPACITY PAGE 328

Design Capacity – The capacity of a process or facility as it is designed to be, often greater than effective capacity. 

Effective Capacity – The useful capacity of a process or operation after maintenance, changeover and other stoppages and loading has been accounted for. 

Utilisation – The ratio of the actual output from a process or facility to its design capacity. 

Utilisation = actual output / design capacity

Efficiency = actual output / effective capacity

UNDERSTAND THE MATH – DESIGN CAPACITY AND EFFECTIVE CAPACITY PAGE 329-330

Overall Equipment effectiveness (OEE) – A method of judging the effectiveness of how operations equipment is utilised. Performance (speed) X Quality Rate. 

Level Capacity Plan – An approach to medium-term capacity management that attempts to keep output from an operation or its capacity, constant, irrespective of demand. 

Chase Demand Plan – An approach to medium term capacity management that attempts to adjust output and/or capacity to reflect fluctuations in demand. (seasonal perishable food)

Demand Management – An approach to medium-term capacity management that attempts to change or influence demand to fit available capacity. 

Hire and Fire – Medium –term capacity management varying the size of the workforce through employment policy. 

Sub Contracting – Term in Medium-Term capacity management, it indicates the temporary use of other operations to perform some tasks, or even produce whole products or services, during times of high demand. 

Demand Management – An approach to medium-term management that attempts to change or influence demand to fit available capacity. (change demand through price to stimulate off peak sales).

Alternative Products – During low demand times (University holidays, enable use of conference rooms etc…)

Yield Management – A collection of methods that can be used to ensure that an operation (usually with a fixed capacity) maximises its potential to generate growth. 
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Inventory – Also known as stock, the stored accumulation of transformed resources in a process; usually applies to material resources but may also be used for inventories of information; inventories of customers or customers of customers are usually queues. 

Buffer Inventory – An inventory that compensates for unexpected fluctuations in supply and demand, can also be called safety inventory.

Cycle Inventory – Inventory that occurs when one stage in a process cannot supply all the items it produces simultaneously and so has to build up inventory of one item while it processes the other. 

De-Coupling Inventory – The inventory that is used to allow work centres of processes to operate relatively independently. 

Anticipation Inventory – Inventory this is accumulated to cope with expected future demand or interruptions in supply. 

Pipeline Inventory – The inventory that exists because material cannot be transported instantaneously. (Glazing – Suppliers to retail. Inventory been transported).

LEARN THE ECONOMIC ORDER QUANTITY FORMULAR (EOQ) page 374 -379

Example – 

Cost of placing order

£75

Demand in units for item

15’000

Ch, annual stockhodling cost
£25
EOQ = (2x75x15’000 divided by 25) = 300. 
Reorder Point – The point in which more items are reordered, usually calculated to ensure that inventory does not run out before the next batch of inventory arrives. 

Re-order point – The level of inventory at which more items are ordered, usually calculated to ensure that inventory does not run out before the next batch of inventory arrives. 

Lead-times usage – The amount of inventory that will be used between ordering replenishment and the inventory arriving, usually described by a probability distribution to account for uncertainty in demand and lead time. 

Continuous Review – An approach to managing inventory that makes inventory-related decisions when inventory reaches a particular level, as upposed to periodic review. 

Periodic Review – An approach to making inventory decisions that defines points in time for examining inventory levels and then makes decisions accordingly, as opposed to continuous review. 
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A supply Network is all the operations linked together to provide goods and services – The network of supplier and customer operations that have relationships with all operations.
A supply chain is a strand of linked operations – A linkage or strand of operations that provides goods and services through to end customers, with a supply network several supply chains will cross through an individual operation. 

Supply chain pipeline – A linkage or strand of operations and goods and services through to end customer; within a supply chain network several supply chains will cross through an individual operation. 

Purchasing – The organisational function, often part of the operations function, that forms contracts with suppliers to buy in materials and services. 

Single- Sourcing – The practice of obtaining all of one type of input product, component, or service from a single supplier, as opposed to multi-sourcing. 

Multi Sourcing – The practice of obtaining the same type of product, component or service from more than one supplier in order to maintain market bargaining power or continuity of supply. 

E-Procurement – The use of the internet to organise purchasing, this may include identifying potential suppliers and auctions as well as the administrative tasks of issuing orders. 

Logistics – A term in supply chain management broadly analogous to physical distribution management.

Physical distribution management – Organising the integrated movement and storage of materials.

Order fulfilment – All the activities involved in supplying a customer’s order, often used in e-retailing but now also used in other types of operation. 

Merchandising – A term used to describe a role in retail operations management that often combines inventory management and purchasing with organising the layout of the shop floor. 

Virtual Operations – An operation that performs few, if any, value-adding activities itself, rather it organises a network of supplier operations, seen as the ultimate in outsourcing. 

Partnership Relationships – A type of relationship in supply chains that encourages relatively enduring cooperative agreements for the joint accomplishment of business goals. 
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Just in Time – A method of planning and control and an operation philosophy that aims to meet demand instantaneously with perfect quality and no waste. 

Lean philosophy comprises three main elements:

1 – Eliminate waste in all forms

2 – Involves everyone, through a team-based approach and a people-centred work culture.

3 – Continuous improvement, in small steps, to expose waste and eliminate it. 

JIT – Based on the pull system of planning and control introduced in Session 14. 

THE SEVEN FORMS OF WASTE AND THE 5S’s PAGE 470
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What is quality ?

The transcendent approach – The very highest for example, a Rolex Watch

The Manufacturing approach – Providing services that are free of errors. 

The user based approach – A product or a service that is fit for purpose, like a cheap watch that doesn’t fall apart. 

The product based approach – Views quality as a precise and measurable set of characteristics. A watch designed to run for 5 years without service and still keeps it time. 

The value based approach – Takes the manufacturing definition a stage further and defines quality in terms of cost and price. Like cheap flights with cramped seating. 

Quality – Quality is a consistent conformance to customers expectations. 

A customer’s view of quality is shaped by the gap between perception and expectation. 
Quality Characteristics – The various elements within the concept of quality, appearance, reliability, durability, recovery etc..

Step 1 – Define the quality characteristics of the product or service.

Step 2 – Decide how to measure each quality characteristic.

Step 3 – Set quality standards for each quality characteristic.

Step 4 – Control quality against those standards.

Step 5 – Find and correct causes of poor quality.

Step 6 – Continue to make improvements. 

Quality Sampling – The practice of inspecting only a sample of products or services produced rather than every single one. 
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TQM is based on the belief that:
1 – Organisations need to make improving quality a central part of their expectations.

2 – Quality improvement is the business of everyone in the organisation.

3 – Organisations should seek to improve every aspect of everything that they do.

4 – The pursuit of quality improvement is a continuous and never ending task. 
Internal Customer – Processes or individuals within an operation who are customers for other internal processors’ outputs.

Internal Supplier – Processes or individuals within an operation that supply products or services to other processes or individuals within the operation. 

Service Level Agreements (SLA’s) – Format definitions of the dimensions and levels of service that should be provided by one process or operation to another. 

ALL COSTS OF QUALITY ARE CONSIDERED.

Prevention Costs – Those costs that are incurred in trying to prevent quality problems and errors occurring, an element within quality related costs. 

Appraisal Costs – Those costs associated with checking, monitoring and controlling quality to see if problems or errors have occurred, an element within quality related costs. 

Internal Failure Costs – The costs associated with errors and failures that are dealt with inside an operation but yet cause disruption; an element within quality related costs. 

External Failure Costs – Those cost that are associated with an error or failure reaching a customer, an element within quality related costs. 

ISO 9000 Approach -  A set of worldwide standards that established the requirements for companies quality management systems, last revised in 2000, there are several sets of standards. 

Quality management should be customer focused. Customer satisfaction should be measured through surveys and focus groups and improvement against customer standards should be documented. 

Quality performance should be measured. In particular, measures should relate to both processes that create products and services and customers satisfaction with those products and services. Furthermore, measured data should be analysed in order to understand processes. 

Quality management should be improvement driven. Improvement must be demonstrated in both process performance and customer satisfaction.

Top management must demonstrate their commitment to maintaining and continually improving management systems. This commitment should include communicating the importance of meeting customer and other requirements, establishing a quality policy and quality objectives, conducting management reviews to ensure the adherence to quality policies, and ensuring the availability of the necessary resources to maintain quality systems. 
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Performance Measurement – The activity of measuring and assessing the various aspects of a process or whole operation’s performance. 

Polar Diagrams – A diagram that uses axes, all of which originate from the same central point, to represent different aspects of operations performance. 

Performance Objectives –

· Cost

· Speed

· Dependability

· Quality

· Flexibility

Study Figure 18.3 page 584

Study Table 18.1 page 585

KPI – Key Performance Indicators 

BSC – Balanced Score Card
· Historically based targets – Targets that compare current against previous performance.

· Strategic Targets – Targets set to reflect the level of performance that is regarded as appropriate to achieve strategic objectives.

· External performance based targets – Targets set to reflect the performance that is achieved by similar, or competitor, external operations. 

· Absolute performance targets – Targets based on the theoretical upper limit of performance. 

The Balanced Score Card approach brings together the elements that reflect a business strategic position. 

Benchmarking is the process of learning from others – The activity of comparing methods and/or performance with other processes in order to learn from them and/or assess performance. 

Types of Benchmarking
· Internal Benchmarking – Comparison between operations or parts of operations which are within the same total organisation. Eg, Large motor vehicle manufacturer with several factories might choose to benchmark each factory against each other.
· External Benchmarking – Comparison between an operation and other operations which are part of a different organisation. 
· Non competitive Benchmarking – Benchmarking against external organisations which do not compete directly in the same markets.  
· Competitive Benchmarking - Comparison directly between competitors in the same or similar markets. 
· Performance Benchmarking – Comparison between the levels of achieved performance in different operation, Eg, an operation might compare it own performance in terms of some or all of our performance objectives – quality, speed, dependability, flexibility and cost – against other organisations’ performance in the same dimensions.
· Practice Benchmarking – Comparison between an organisations operations practice, or way of doing things, and those adopted by another operation. Eg, a large retail store might compare its systems and procedures for controlling stock levels with those used by another. 
Improvement Priorities

The needs and performance of customers

The performance and activities of competitors. 

Order Winning – The competitive factors that directly and significantly contribute to winning business. 

Qualifying – The competitive factors that have a minimum level of performance (the qualifying level) below which customers are unlikely to consider an operations performance satisfactory. 

Less important competitive factors – Competitive factors that are neither order winning nor qualifying, performance in them does not significantly affect the competitive position of an operation. 

Importance-Performance matrix – Technique that brings together scores that indicate the relative importance and relative performance of different competitive factors in order to prioritise them as candidates for improvement. 

LEARN THE 9 POINT SCALE FIGURE 18.6 PAGE 590
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Breakthrough Improvement – An approach to improving operations performance that implies major and dramatic change in the way an operation works, eg, business process reengineering (BPR) is often associated with this type of improvement, also known as innovation-based improvement, contrast with continuous improvement. 

Continuous Improvement – An approach to operations improvement that assumes many, relatively small, incremental, improvements in performance, stress the momentum of improvement rather than the rate of improvement; also know as kaizen, often contrasted with breakthrough improvement. 

Improvement Cycles – The practice of conceptulising problem solving as used in performance improvement in terms of a never ending cyclical model, eg, the PDCA cycle of the DMAIC cycle

PDCA Cycle – Stands for Plan, Do, Check, Act 
DMAIC Cycle – Increasingly used improvement cycle model, popularised by the Six Sigma approach to operations improvement. Define, Measure, Analyse, Improve, Control.
Business process re-engineering – The philosophy that recommends the redesign of process to fulfil defined external customer needs. 
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Globalisation – The extension of operations’ supply chain to cover the whole world.

Environmental projection – Activities and decisions in operations management that minimise the negative impact of processes, products and services on the environment. 

Corporate social responsibility – The way in which an operation is managed has a significant impact on its customers, the individuals who work for it, the individuals who work for its suppliers and the local community in which the operation is located. How can operations be managed to be responsible employers and good neighbours. 

Technology awareness – In time of fast changing technologies, operations managers have a responsibility to understand the implications of technologies which could, in the future, become important. How many organisations in 1995, for example, understood the full impact that internet technologies would have on all types of operations. 

Knowledge management – Increasingly it is recognised that the key resource in business is the knowledge they contain. Knowledge is gained through experience, experience through activity and activity (doing things) is what operations management is all about. 

ISO 14000 – An international standard that guides environmental management systems and covers initial planning, implementation and objective assessment. 

· Commitment by top-level management to environmental management.

· Development and communication of an environmental policy.

· Establishment of relevant and legal and regulatory requirements. 

· Settings of environmental objectives and targets.

· Establishment and updating of a specific environmental programme, or programmes, geared to achieving the objective targets.

· Implementation of supporting systems such as training, operational control and emergency planning. 

· Regular monitoring and measurement of all operational activities.

· Full audit procedure to review the working and suitability of the system. 

Disruptive technologies – Technologies which in the short term cannot match the performance required by customers but may improve faster than existing technology to make that existing technology redundant. 

