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Marking Criteria:
 We expect the learners to write minimum one well expressed point in three lines against each allocated mark. This means one needs to write 15 lines with 5 well expressed points to get high grades for a 5 marks question.

For high grades use examples and illustrations where appropriate. 
	
Give short answers for the following questions

i – What is the framework for supply chain performance measurement?
Supply chain management (SCM) has been a major component of competitive strategy to enhance organizational productivity and profitability. The literature on SCM that deals with strategies and technologies for effectively managing a supply chain is quite vast. In recent years, organizational performance measurement and metrics have received much attention from researchers and practitioners. The role of these measures and metrics in the success of an organization cannot be overstated because they affect strategic, tactical and operational planning and control. Performance measurement and metrics have an important role to play in setting objectives, evaluating performance, and determining future courses of actions. Performance measurement and metrics pertaining to SCM have not received adequate attention from researchers or practitioners. We developed a framework to promote a better understanding of the importance of SCM performance measurement and metrics. Using the current literature and the results of an empirical study of selected British companies, we developed the framework presented herein, in hopes that it would stimulate more interest in this important area.
To respond effectively to performance expectations of the markets means one has to provide the level of performance people require. This leads to higher profitability for the provider of services who takes these opportunities offered by the markets. Certain key performance metrics or indicators would have to be identifies, measured and monitored to determine the extent of fulfilling the performance obligations to the customers. Each of the four categories of measurements needs to be measured for individual companies or a range of supply chain companies. However, the 
information needed to carry out such measurements may be difficult to obtain due to confidentiality issues or the reluctance of companies to share such information  fearing that such actions may lead to rivals using the information against them.
ii – What is meant by internal efficiency of supply chain?
Internal efficiency refers to the ability of a company or a supply chain to use their assets as profitably as possible. Assets include anything of tangible value such as plant, equipment, inventory, and cash. Some popular measures of internal efficiency are 
1 – Inventory Value: This should be measured both at a point in time and also as an average over time. The major asset involved in a supply chain is the inventory contained throughout the length of the chain. Supply chains and the companies that make them up are always looking for ways to reduce inventory while still delivering high levels of customer service. This means trying to match inventory availability (supply)with sales (demand) and not have excess inventory left over. The only time a company would want to let inventory exceed sales is in a growth market where the value of the inventory will increase. However, markets change and as a rule it is best to avoid excess inventory
2 – Inventory Turns: This is a way to measure the profitability of inventory by tracking the speed with which it is sold or turned over during the course of a year. This measure is often referred to as T&E or “turn and earn.” It is calculated by the equation Turns = Annual Cost of Sales / Annual Average Inventory Value Generally, the higher the turn rate the better, although some lower turning inventory needs to be  available in order to meet customer service and demand flexibility.
3 – Return on sales: Return on sales is a broad measure of how well an operation is being run. It measures how well fixed and variables costs are managed and also the gross profit generated on sales: Return on Sales = Earnings before Interest & Tax / Sales
4 – Cash to Cash Cycle time: This refers to the time period between the company paying suppliers to provide raw materials and the time it takes for payment to be received from customers for products/services purchased. This parameter can be calculated using the following formula:
Cash to Cash cycle time = (inventory days of supply + Days outstanding – Average period on purchase

Having shorter cycle is a good sign for business. It is much easy to control and improve on this by eliminating billing errors and identifying clients with bad credit risks than dealing with issues concerning inventory.
iii – What are the customer service metrics? And what do they measure?
Let’s be clear: if you’re not measuring any part of your service delivery, you are missing a huge opportunity to improve, grow or even save your business during these scrutinizing, tight economic times. The challenge with specifying key indicators is that not all businesses will use the same metrics. For example, a retail or fulfillment organization will have decidedly different key performance indicators than a software-as-a-service company.
It is important for companies in the supply chains who wish to be profitable to understand and meet customers’ expectations in the specific markets they serve. Some customers expect companies to deliver quality items within a short time frame while others are willing to have their orders processed over longer periods. The nature of the expectations of customers invariably depends on the type of market

they operate in.

1 - Overall Satisfaction: By performing regular customer satisfaction surveys, you can gauge how many of your customers would rate their level of satisfaction as very or extremely satisfied. The more customers who rate their experiences highly, the better your customer service.

2 - Satisfaction Improvement: One way to measure customer service is to track changes in customer satisfaction over time. If, for example, satisfaction has gone down over the last couple of years, then you’ll know a change is likely in order. But if it’s improving, or if you’ve already achieved high levels of customer satisfaction and they’re staying constant, then you’ll know you’re on the right track.

3 - Customer Retention: Customers who are happy with the service you provide are likely to stick around and do more business with you. So if you’re bringing back a fair amount of customers regularly, that’s a pretty good indication that you’re providing good customer service.

4 - Net Promoter Score: And customers who are very happy with your customer service are likely to even go a step further and recommend your company to others. So your company’s Net Promoter Score, or rate of people who would recommend your business to others, can be a good indication of where your customer service stands and another way to measure customer service.

5 - Conversion Rate: After someone from your customer service team interacts with a customer, how likely are they to make a purchase or take some other kind of action? If your customer service is good, this number should be fairly high.

6 - Compared to Competitors: Even customers who like your brand might not choose you over your competitors for every single interaction or purchase. So while general satisfaction and customer retention are good metrics to measure service, it’s still important to see how your company stacks up against competitors.

7 - Average Resolution Time: Part of providing great customer service is resolving issues in a timely manner. If you can respond to customers and get them answers quickly, they’re more likely to be pleased with the experience. So, if you’re able to keep that resolution time relatively low, that could be an indication of good customer service and yet another way to measure customer service.

8 - Active Issues: If you are able to resolve most issues fairly quickly, then you shouldn’t have too many issues to deal with at any one time. And if you do, then it could indicate that your customers have a higher-​than-​usual volume of complaints.

9 - Resolved Issues: You can also look at all of the issues that your customer service team has resolved to get an idea of your customer service. No matter how great your company, there are bound to be issues and complaints. But if you’re able to solve them quickly and in a way that makes your customers happy, that’s an indication of good service.

10 - Employee Productivity: Different types of businesses use different methods to measure employee productivity. But it’s an important factor when it comes to customer service. If you want customer issues to be resolved in a timely manner, employees need to do their jobs effectively.

11 - Employee Retention/Employee Turnover: When your employees are happy, they tend to stick around. And when you are able to keep employees around for long periods of time, they’re more likely to feel comfortable and empowered in their jobs. This means they’re also likely to provide service that lives up to your standards.

12 - Brand Attributes: How do customers view your company overall? What words would they use to describe your brand? And how do their opinions line up with your expectations? By obtaining this sort of feedback from customers, you can measure customer service and get a pretty good indication of where you stand in your customers’ eyes. And you’ll know what qualities you might need to work on to get customers to see your brand in that particular light.

13 - Complaint Escalation Rate: No matter how great your service is, you’re going to get complaints at some point. But if you reach a point where you’re receiving an unusually large number of complaints, or your complaints have been steadily increasing without overall customer growth, there could be a problem. Keep an eye on how those numbers change over time. This could also tie in to the number of resolved issues, if you’re tracking that, as well.

14 - Cash Flow: Cash flow can be a great performance indicator for many different business factors. Customer service is such an important factor that it can have a really big impact on your bottom line. If your service is bad, it could drive customers away, decrease referrals and cause potential customers not to complete purchases. But if it’s good, customers are likely to come back, tell their friends and have a big impact on your company’s overall profits.

Iv – What is the difference between build to order and build to stock products?
Build to order (BTO): product is custom-made for a specific customer according to what the customer requests. BTO products usually exceed standard specifications and are designed to meet the design requirements of an individual, organization or business.
Let us illustrate it all with an example. A client orders a particular machine. The machine consists of many components listed on a bill of material. Some components are used in different machine models. The sales order is translated with the help of 
the bill of material into a production request. The production request will be combined with others (if there are any) to make a production schedule. The components for the machine are either to be manufactured or purchased. Some purchase components you keep in stock, others you purchase when needed. In a make-to-order environment production planning and purchasing can be quite hectic.

Build to stock (BTS): In this case production planning is based on a sales forecast for a certain time, a year, six months or a quarter. The ERP must be able to support the process of making a prognosis by providing statistical data and projections based upon historical information.  The transformation of a sales forecast to a production planning is roughly similar to that described above.

The advantage of producing for stock is that you are in most cases able to spread the production evenly over a given time period, avoiding most of the hectic scenes that often characterize make-to-order production. There is much room for achieving a highly efficient and effective manner of production.

v – Explain the term ‘Data warehouse’ ?
The term data warehouse was coined by William H. Inmon, who is known as the Father of Data Warehousing. Inmon described a data warehouse as being a subject-oriented, integrated, time-variant and non volatile collection of data that supports management's decision-making process.
Data warehousing is a technology that aggregates structured data from one or more sources so that it can be compared and analyzed for greater business intelligence.
Data warehouse needs to have automatic data capturing features to enable it to retrieve data on daily operations across different departments of a company. Manual data entry is not permitted for capturing data for data warehouse systems.  
Data warehouses use a different design from standard operational databases. The latter are optimized to maintain strict accuracy of data in the moment by rapidly updating real-time data. Data warehouses, by contrast, are designed to give a long-range view of data over time. They trade off transaction volume and instead specialize in data aggregation.

2 – Discuss in details the operations that suggest supply chain performance.
The below categories of supply chain operations should be measured and improved upon with the objective of meeting the performance requirements of the markets:
A -  Plan operation
B – Source operation
C -  Make operation
D - Deliver operation
E – Return operation
Key performance measurements such as line item fill rate, on-time delivery, order fill rate, product, assembly and design, inventory turns and the like, will improve significantly provided activities are carried out effectively. Each performance category may be influenced by specific activities. So companies must collect data in the categories of operations mentioned above and to monitor the results closely.

Plan operations: Demand and supply planning and management are included in this first step. Elements include balancing resources with requirements and determining communication along the entire chain. The plan also includes determining business rules to improve and measure supply chain efficiency. These business rules span inventory, transportation, assets, and regulatory compliance, among others. The plan also aligns the supply chain plan with the financial plan of the company
Plan operations has to do with measuring the number of stock keeping units (SKUs) carried, the number and percentage of order changes, the inventory carrying costs and production volume. Source operations require measuring percentage raw material by geography, the number of suppliers and the percentage of cost of purchasing by distance. The following may also be considered: payment period,

supplier delivery performance and the percentage of items procured based on lead time.
Source operations: This step describes sourcing infrastructure and material acquisition. It describes how to manage inventory, the supplier network, supplier agreements, and supplier performance. It discusses how to handle supplier payments and when to receive, verify, and transfer product
Make operations: Manufacturing and production are the emphasis of this step. Is the manufacturing process make-to-order, make-to-stock, or engineer-to-order? The make step includes, production activities, packaging, staging product, and releasing. It also includes managing the production network, equipment and facilities, and transportation 
Make operations involve consideration for the number of SKUs, ‘manufacturing steps by geographical location’, upside production flexibility and how capital is deployed. The management may also carry out assessment of performance by determining the build-to-order percentage, percentage of manufacturing order changes due to intern issues, percentage of value added and the number of work in progress.

Delivery operations: Delivery includes order management, warehousing, and transportation. It also includes receiving orders from customers and invoicing them once product has been received. This step involves management of finished inventories, assets, transportation, product life cycles, and importing and exporting requirements 
Delivery operations are measured by considering the ‘number of line items and shipments by channel’, the number of orders by channel and the percentage of line items returned. There are configuration measures such as the number of channels and the geography of delivery locations to consider when dealing with delivery operations. Important practice measures include  the determining the lead times, the order entry methods the percentage of invoice containing errors.

Return operations: Companies must be prepared to handle the return of containers, packaging, or defective product. The return involves the management of business rules, return inventory, assets, transportation, and regulatory requirements 

The SCOR process can go into many levels of process detail to help a company analyze its supply chain. It gives companies an idea of how advanced its supply chain is. The process helps companies understand how the 5 steps repeat over and over again between suppliers, the company, and customers. Each step is a link in the supply chain that is critical in getting a product successfully along each level. The SCOR model has proven to benefit companies that use it to identify supply chain problems. The model enables full leverage of capital investment, creation of a supply chain road map, alignment of business functions, and an average of two to six times return on investment
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