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1. i.
a. As the time series method is based on using historical data to forecast the future, the historical demand data will contain the particular environmental factors that drove the demand levels – however those factors will be hidden within the numbers.
Forecasting software systems which use the time series method will recognize sales trends and patterns and will generate forecasts according to a continuation of these trends and patterns – which is not always reality.
The time series method cannot anticipate specific risks or opportunities and is unable to predict spikes or drops in demand due to certain events, or changes in sales trends due to changes in market conditions.  It is also unable to predict demand for new products (although modern forecasting systems do facilitate using a like-for-like product’s historical demand data as the basis for forecasting the new product’s future sales).
Due to the limitations of using the time series method in isolation, it is good practice to combine it with other forecasting methods.  A causal approach, in which risks, opportunities and anticipated events are considered is a good forward-looking method to combine with the time series method.  An advanced approach would be to also use the simulation method in order to simulate particular scenarios (scenario planning) so that potential outcomes can be analyzed.  Adopting the causal and simulation methods would ensure particular environmental factors that affect demand are forecasted in a forward-looking manner, which the time series method is unable to do.
Companies today are increasingly incorporating causal and simulation methods into their demand planning and S&OP processes, particularly as the most modern forecasting software systems are capable of simulating scenarios based on particular scenario inputs.
 
b. Historical patterns are only a good indicator of future demand under the following conditions;

· The products being forecasted have enough sales history on which to base a forecast.

· The historical sales patterns are not overly sporadic, i.e. do not have inconsistent patterns or trends and the history is therefore not too difficult to model.

· The historical data used for forecasting is accurate, i.e. there are no errors in the data.  If the historical data contains inaccuracies it will affect the resulting forecast upon which the data was used to generate.

For new product introductions and products approaching end-of-sale, historical patterns are not a good indicator of future demand.  Forecasts for new products may be able to be based upon historical data from like-for-like products, however products that do not have such a proxy are not suitable for time series method forecasting.  In these cases using a qualitative approach yields better results.  The retail industry is a good example of this, as some retailers regularly sell new / individualistic products with short lifecycles and their forecasts for the products are based on inputs from their Sales and Marketing teams (i.e. expert judgement).

c. If a competitor opens a new store nearby, your market share will most likely drop.  This type of event however won’t be forecasted using the time series method.  In this type of occurrence, the causal and simulation methods are suitable to forecast and plan for this event.  The simulation method is the most advanced approach for predicting the probable impact from this type of event, as it can be used as part of a scenario planning process in which variations in the outcome are simulated.  This probabilistic approach would allow the company to make well informed decisions on any mitigating actions to take.

ii. 
Supply

Supply is the availability of products or the ability of a supply chain to supply products to consumers when they require them.
Supply variability is influenced by the number of manufacturers of the product, the flow of materials which make the product, the lead time of the product, manufacturing capacity and transport capabilities.
Supply is also influenced by the stage of a product in its lifecycle.  New product introductions and products approaching end-of-sale tend to have restrictions to supply capability, as new products are being phased in and end-of-sale products are being phased out of the market.
Long lead times, restricted manufacturing capacity or transport capabilities and demand exceeding supply can result in supply constraints.
The availability of products and capability of a supply chain to supply products are variables that can affect supply chain forecasting, as longer lead times will mean forecasts need to be produced to encompass the longer period.  Longer lead times also tend to result in higher safety stock levels in downstream supply chain participants, which would add demand to their supply chain forecasts.

Demand

Demand is the demand from supply chain participants and final consumers for a product or service.

Demand variability is influenced by the following factors;

· The product’s stage in its lifecycle.  For many products the early-mid phase of its lifecycle equates to its highest demand.
· The size of the market for the product.
· Social trends and innovation.
· Seasonality.
· The product price.
· Macro-economic conditions (inflation, interest rates, employment level etc.).

Demand can be influenced by the other three supply chain variables;

· Supply:  Supply constraints can result in end consumer demand being switched to other products with greater availability.  Conversely it can result in increased demand from supply chain participants such as distributors and retailers as they seek to increase their safety stock levels to mitigate the effect of the constraint.
· Product characteristics can increase demand if it caters to consumer tastes and is innovative.  Conversely, demand will be poor for products that are inferior to their competition.
· The competitive environment can result in increased demand if there are new products introduced, promotions or price drops.  Conversely, when competitors introduce rival products, drop prices or have promotions it can result in a drop in demand.


Product Characteristics

Product characteristics are the features and quality of the product.
Some products can be classed as ancillary products, as they accompany other products (e.g. connector cables).
Supply chain forecasts will be influenced by the desirability (features) of the product and its projected lifespan, e.g. products with short lifecycles are likely to be forecasted to have a short period of peak demand, and products with high rates of innovation are increasingly being superseded by new versions in relatively short timeframes compared to the past.
Forecasts for ancillary products can vary, as they may or may not accompany new versions of a product.

Competitive Environment

Competitive environment is the business environment in which a company and its competitors are operating.
The current conditions in the competitive environment are evident in the market share of a company and its competitors, the size of the market in which they operate and the sales trends of a company and its competitors.
The efforts to increase competitiveness and market share are evident through new product introductions, price reductions, promotions and mergers and acquisitions.
Supply chain forecasts must consider the competitive environment by accounting for events such as the above taking place at a company or its competitors.  This can be done using a causal approach, in which risks and opportunities are analyzed.  Simulation of such scenarios can also be performed in order to predict the outcomes and guide the company on whether to take mitigating or exploiting actions.

iii.
The qualitative forecasting method is a method which is not based on using historical data to predict future demand (i.e. the time series approach), it is instead based on expert judgement and opinion.
The qualitative method may incorporate information such as from market surveys or panel expert surveys.
The qualitative method is often used on products where there is no historical data available and in situations where future market activity is anticipated to be different from past activity – which cannot be foreseen by using the time series method, i.e. consumer trends may be forecasted to move towards particular products or products containing particular features.

iv.
The following are different methods used to manage credit risk;

Setting Credit Limits
Involves setting credit limits against customers based on their credit risk profile.  All subsequent orders from the customers are then approved by a credit control process to ensure their limit is not exceeded.

Risk-Based Pricing on Credit Agreements
Involves setting the cost of credit to the customer based on their risk of non-payment.

Credit Insurance
Involves a company insuring itself against credit provided to customer(s).

Export Credit Insurance
Involves a company insuring itself against credit provided to a foreign customer.

Factoring
Involves a company selling its account receivables for cash value minus a discount to a Factoring company.  This allows the company to receive the cash immediately without having to wait for payment.  Also, as the Factoring company owns the debt, it is they who would collect the debt from the customer.  An additional measure that can be taken is Factoring on a “non-recourse” basis, which means you are not liable if the customer defaults on its debt.

Collateral-Based Credit Agreement
Involves incorporating a customer’s assets into a credit agreement as collateral for providing them credit.

v.
Aggregate planning is the operational planning process for fulfilling a demand forecast over a set time horizon.  It is the planning of production, inventory and distribution management, and includes the planning of activities and material flow within a company’s supply chain.  It is also performed at an aggregate level (i.e. top level or product family level) as opposed to SKU level.
Aggregate planning today is increasingly being performed within the framework of a Sales & Operations Planning process and typically covers a horizon of 12-18 months, although this varies between companies.

The aggregate planning approaches used in supply chains are as follows;

Use Production Capacity to Match Demand
In this approach, the level of production resource varies according to the different capacity requirements across the year so that maximum capacity is always used.
[bookmark: _GoBack]Companies adopting this approach often use temporary workers to increase and decrease their capacity levels.  This allows the companies to avoid the costs and employee rights associated with employing permanent staff.
Alternatively they may furlough the workers or redeploy them elsewhere for a temporary period.
This approach is also known as a “Chase Plan” and is used when the cost of inventory and cost of maintaining higher levels of production staff outweigh the costs of changing capacity level.

Use Capacity Utilization to Match Demand
In this approach, the level of production resource is kept at a stable level but the number of hours worked varies according to the rates of production required at different times of the year.
Overtime is often the mechanism used for filling the variation in working hours requirements, however flexible hours arrangements are also used.
This is another approach that is also known as a “Chase Plan”.  It is used when the production plant has excess capacity and the cost of varying production rates is lower than the cost of inventory and lower than the cost of fluctuating production resource levels.
This approach is used by some high volume manufacturers (e.g. Honda & Toyota have compulsory overtime as a requirement of their production staff so that they will work extra hours when necessary).
A hybrid strategy of this approach is to subcontract some of the production to cope with extreme peaks in demand when capacity utilization is already at maximum.

Use Inventory & Backlog to Match Demand
In this approach, the rate of production and the level of production resource is kept stable whereas the inventory level of either finished or intermediate-assembly products vary.  This approach is also known as a “Level Plan”.
In this approach, during times of low demand the production rate remains the same and inventory levels are increased so that in times of high demand the production rate does not need to be ramped up - as existing inventory is used to assist in meeting demand.
Finished goods inventory can be used to cope with the demand fluctuations, or a build-up of backlog inventory (intermediate-assembly goods) can be used.
A hybrid strategy of this approach is to build up inventory of finished goods prior to the increased demand period, then during that period use backlog inventory to absorb extreme peaks in demand.
This approach is used when the cost of inventory is lower than the cost of varying production capacity or varying production resource levels.

2. Procurement is a category of activities which are aimed at securing sources of supply on specific terms and executing the agreement through purchasing and payment.
The activities involved in procurement are mainly sourcing activities (searching for, negotiating terms with and selecting suppliers, plus managing supplier relationships) and purchasing activities (ordering and managing order backlog).
Notably, the Institute of Supply Management also classifies goods receipt and inventory control as procurement activities.

The following is a breakdown of the main categories of procurement activities;

Purchasing
Purchasing involves the placement and management of orders, plus handling order queries and invoice queries.
Purchasing tasks are typically performed by Buyers or Purchasing Administrators, however some companies incorporate purchasing tasks into other roles such as Production Planning or Inventory Control positions.
Different companies operate in different ways with regards to agreeing pricing with suppliers, as some incorporate this activity in their Sourcing function and others include it in their Purchasing function.  Where this is incorporated into the Purchasing function, the Buying team will obtain the best price for an agreed batch quantity prior to placing orders.
There are three particular trends in purchasing activities that have emerged during the last 20 years.
Firstly, the level of automation of purchasing tasks has advanced greatly.  Many companies are now using EDI links to place orders and an increasing number of companies are utilizing collaborative planning systems/platforms to communicate issues and order status updates in real time.
Secondly, the utilization of Vendor Managed Inventory has increased greatly.  This has either reduced or eliminated the need for purchasing tasks to be performed at the companies adopting VMI.
Thirdly, an increasing number of companies have outsourced their purchasing activities to third parties that specialize in this field, which has allowed them to eliminate the need to directly employ purchasing staff.

Consumption Management
This category of activities involves the monitoring of which products are being consumed, which suppliers they are purchased from and the prices at which they are ordered.
These types of activities can be split into two elements;- Spend management and inventory planning.
Spend management tends to be performed by Buyers or Purchasing Managers.  This activity involves monitoring the quantities being ordered and the prices paid – with a view to always looking to lower the overall purchase cost for the company.  This can be through either negotiating better prices with existing suppliers or switching to new suppliers.
The inventory planning element may also be performed by the Buyer, however during the last decade companies have increasingly been adopting an organizational structure that includes Demand Planners and Supply Planners.  The Demand Planners in this structure monitor the actual versus forecasted consumption.  In quick moving industries such as retail, this is monitored in real-time and forecasts will be adjusted quickly whenever actual consumption differs to what was forecasted.
Supply Planners in this structure will use this information to adjust the batch quantities required for future ordering.   They will monitor consumption rates to see where there are opportunities to increase batch ordering quantities with suppliers to achieve greater discounts and conversely to reduce batch ordering quantities on items in which the company has excess inventory.
Supply Planners may also control safety stock levels (however in some companies it is the Demand Planners that do so).  Safety stock levels are set based on the level of risk of stock-outs.  Factors such as forecast accuracy, demand volatility, supplier lead time and supplier on-time delivery performance are variables considered in setting safety stock levels.
There are different strategies employed at different companies in terms of spend management and inventory levels.  Some companies take an approach of achieving the best price with suppliers for batch quantities that will be consumed in a financial quarter or financial year.  Such companies are not concerned with the inventory levels held during that period.
Other companies, where the cost of inventory is too great to take this approach, aim to optimize inventory levels and will negotiate the best prices with suppliers for batch quantities that will not inflate inventory levels.
Another approach which is in-between the two above approaches is for companies to place call-off orders for large quantities and then call in the amounts they require as-and-when they need them.  This approach ensures the best unit cost for the item without inflating inventory levels, however the trade-off is that it means the company is committing to a large quantity in advance.

Supplier / Vendor Selection
Supplier selection is a process in which a set of criteria for supplier capabilities and characteristics is produced, then a search is performed for suppliers that meet the criteria.  Once a list of potential suppliers has been generated, their financials are then checked.  Only those without unacceptable financial risks will remain on the list.  When the final short-list has been produced, a request for a price quote is sent to the suppliers in order to obtain an initial cost for comparison.  This will then lead to the contract negotiation process.
Mid-to-large size companies tend to have dedicated Sourcing or Onboarding functions to deal with the supplier selection process, whereas small companies tend to incorporate this process into the overall procurement function.
The larger companies are making the supplier selection process very competitive between potential suppliers, as many of them operate platforms or portals where suppliers compete for contracts.  The suppliers can see each other’s price quotes and service offers on these portals, which increases the competitiveness of the bids.
The criteria for selecting suppliers are determined by a company’s logistics strategy.  The inventory and procurement objectives within the logistics strategy will determine factors such as the type of supply arrangement and price level required from suppliers, plus their desired locations or distance from the company.
In recent years there has been a large evolution in the types of supply arrangements that suppliers offer and that companies search for.
Examples are Vendor Managed Inventory and Consignment Inventory – which have been increasingly adopted in more recent years.  Sourcing suppliers from low-cost countries has also increased dramatically in recent decades.
These types of arrangements mean there are more factors that need to be considered compared to the past, and those working in Sourcing functions must have the knowledge of the various supply arrangements being offered today in order to secure the best-fit suppliers.

Contract Negotiation
The contract negotiation process is the next step to the supplier selection process.  By this stage, the company will have details from the bidding suppliers on prices, product quality and services offered.  This sets the stage for more detailed negotiations to take place.
Contract negotiations are often performed by a dedicated Sourcing function, however some companies incorporate this process into their Purchasing functions.  Retailers in particular employ high level Buyers to perform this task.
Companies often differ from each other in their contract negotiation process, but generally the larger companies are more intensive and demanding in their negotiations than smaller companies – particularly as they have the power to do so.
In the past, companies focused largely on the best possible unit costs for a particular product quality in their negotiations.  However, today value-added services are also focused on in negotiations.  Suppliers may include offers such as freight arrangements, reverse logistics services, onsite support, Vendor Managed replenishment, automated ordering and ability to hold stock in their package.  These offers are great alternative ways of a company reducing operating costs and are therefore weighed up for their benefits as a trade-off for higher product unit costs.
For suppliers bidding for contracts with large companies, it is ultimately the level of competition between them that will determine the prices and services offered.

Contract Management
Contract management is a process in which once supplier contracts have been negotiated and implemented, they are then managed on an ongoing basis to ensure suppliers perform according to expectations.
Contract management in small companies is often much less intensive than large companies due to a lack of resources and the fact that their contracts will be less stringent because they have less negotiating power.
Large companies have dedicated Sourcing or Procurement functions to actively manage their supplier contracts.  Today the Supplier Relationship Management (SRM) process is widely used to manage contracts and monitor performance.  As large companies tend to include stringent targets and penalties for non-performance, it is important for them that they act swiftly on any such cases.  The major car manufacturers for instance can lose £10,000 per hour if their production lines are not running, and they would want to ensure that they re-coup the loss from their supplier through penalty fees if they were caused by late delivery of parts.
In addition to delivery performance, other factors such as product quality performance, returns processes and order processing efficiency will be monitored.  As part of the SRM process, the company will periodically meet with suppliers to review their performance on all factors and discuss where any improvements can be made.

3. The term ‘Inventory Management Plan’ refers to the planning and management of inventory levels, both within the company and its supply chain.  The main objectives of the plan are to maximize service levels to customers and minimize costs to the company and its supply chain.
Underlying the main objectives are the objectives of minimizing stock-outs, maximizing inventory availability, holding the lowest inventory level possible and achieving the lowest possible inventory carrying costs.
To achieve all of these objectives, a number of activities need to be effectively performed.  The following are the activities performed, along with short explanations of their significance to the inventory management plan;

Maintain inventory integrity.
In order to plan inventory levels effectively, the inventory data needs to be accurate.  This means inventory accuracy, i.e. quantities on-hand must match the system quantities, and all inventory movements are captured accurately.  Therefore inventory control measures must be effective in order for the system data to be accurate.

Forecast demand levels.
The first step in planning for required inventory levels is predicting the level of demand for the stock items.  This means generating a demand forecast, or if a Kanban replenishment system is used then it means determining the Kanban bin quantities.

Plan supply quantities.
Based on the demand forecast, supply is planned to fulfill the forecast and meet service level expectations.  Supply can be scheduled, or in a Kanban replenishment system the bin quantities may be periodically changed to account for different demand levels at different times.  Supply quantities need to be planned to account for fluctuations in demand, e.g. seasonality.

Set safety stock levels.
Safety stock levels need to be set to ensure there are no stock-outs.  The risk of stock-outs are generally due to demand volatility, inaccuracies in the forecast and reliability of supplier on-time delivery.  Supply Planners need to analyse each of these factors to determine safety stock levels.  For example, sales of products that form the “long tail” in the product range are by nature hard to forecast, therefore to mitigate the risk of stock-outs a Supply Planner would tend to set a higher safety stock level on these products versus the ones that are easy to forecast.  A Supply Planner would also tend to set higher safety stock levels on products which have low forecast accuracy or a poor on-time delivery record from the supplier.

Plan and execute purchases at best price.
Once the supply quantities are known, a purchasing plan can be executed that obtains the best prices from suppliers.  This would involve committing to large quantities rather than placing orders for smaller quantities on a daily/weekly basis.
The purchasing plan could involve placing call-off orders, scheduled orders or another form of commitment to quantities required over a period of time (e.g. 3-12 months) in order to gain the economy-of-scale for reduced prices.

Manage inventory levels in the supply chain.
The above activities are all internal actions within the company.
However in today’s business environment it is also important to manage inventory and material flow within the supply chain.  This means collaborating with suppliers on current and future requirements.  Sharing information with them on future material requirements is important to allow them to plan their own inventory levels and replenishment flow.  This is also important to preventing or minimizing a bull-whip effect from unexpectedly high demand levels.
The collaboration with suppliers also extends to working with them on any potential supply issues to ensure disruptions are minimized.
Not only is it important to collaborate with suppliers on their inventory, but it is also important to collaborate with them on the management of their suppliers’ inventory.  By drilling further upstream in the supply chain, the company can further ensure that material flow is secured and issues are highlighted in a timely manner.
There are a number of companies today that collaborate with suppliers in this manner by including them in their Sales & Operations Planning process, which allows for transparency of forecasted requirements and issues to be collectively addressed.
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