
Supply Chain Management 

Quiz 1 

1. Foxconn claims that its manufacturing processes result in fewer greenhouse gases than those of its 

primary competitors. This suggests that Foxconn has a focus on:  

A. Risk management.  

B. Sustainability.  

C. Flexibility.  

D. Profitability 

2. A senior vice president of operations wants to evaluate the impact of reducing manufacturing 

expenses on the firm's return on assets. A measurement approach that he might consider for this is the:  

A. Strategic profit model.  

B. Balanced scorecard model.  

C. SCOR model.  

D. None of these 

 

3. Suppliers providing product service and support such as maintenance, repair, disposal, or recycling 

are called as: 

A. Downstream product suppliers 
B. Upstream product suppliers  
C. Aftermarket suppliers 
D. Resource and technology suppliers 

 
 4. The management of the movement of materials and information within, into, and out of the firm is: 

A. Customer management 

B. Logistics management 

C. Supply management 

D. Flow management 

 
5. Among the characteristics below, which one defines a service? 

A. Long lead times 

B. Can be inventoried 

C. Quality easily assessed 

D. Cannot be inventoried 

6. A type of planning that addresses long-term decisions that define the operations objectives and 

capabilities for the firm and its partners is: 

A. Tactical planning 

B. Strategic planning 

C. Long-term planning 

D. Operational planning 

7. In SWOT analysis, positive factors are: 



A. Strengths and opportunities 

B. Strengths and Threats 

C. Threats and weaknesses 

D. Opportunities and weaknesses 

8. The total time that a firm takes to conceive, design, test, produce, and deliver a new or revised 

product for the marketplace is: 

A. Time to market 

B. Durability 

C. Timeliness 

D. Lead time 

 

9. The extent to which there is alignment between the firm’s operational capabilities, its value 

proposition, and the desires of  its critical customers is: 

A. Capabilities 

B. Core capabilities 

C. Fit 

D. Competitive advantages 

 

10.  An integrative approach for developing strategic, organizational-level metrics is: 

A. SCOR model 

B. Du-Pont model 

C. Balanced Scorecard model 

D. Strategic Profit Model 

 

 

True/False:  

11. True   False   |  Supply chain management is management of processes used to design, supply, 

produce, and deliver valuable goods and services to customers 

12. True   False   |  An operation is an activity where items are inventoried under formal control 

13. True   False   |  In case of the economies of scale, as production volumes increase with additions 

of capacity, the unit cost to produce a product remains unchanged 

14. True   False   |  According to Juran’s law, 15% of operational problems are the result of human 

errors while the other 85% are due to systemic process errors 

 

Open-Ended:  

15. You are a manager of the branch office of Georgian post. Due to pandemics, demand for products 
purchased online from abroad has risen over the past months. Two operators in the office are responsible 
for fulfilling orders. Georgian Post has been receiving negative comments on Facebook that customers are 
waiting too much in your branch in the queues to receive their orders. You discussed with the Chief 



Operations Manager and you agreed that an optimal waiting time for customers must be 15 minutes. 
With this standard in mind, you collect the following information during periods of peak demand: 
Average arrival rate=4 minutes 
Standard deviation of arrivals = 8 minutes 
Average time to fulfill the order = 3 minutes 
Standard deviation of order fulfillment = 3.5 minutes 
Utilization = 85 percent 
 

a. Calculate expected average wait time based on data above.   Please write full calculation 
b. Discuss how Georgian post can improve the situation and increase customer satisfaction.  

 

 

16. On the flow expressed below, you see a microchip assembly parallel process.  

 
 

A. What is a total capacity for the 3rd stage?  
20+80+90=190 
 

 
 

B. What is a maximum capacity for the overall process  
(remember that the overall work must still flow through A,B,C,D,E)   

115 (the bottleneck) 

 

17. A distribution center of Zara can handle a peak demand of 180,000 garments  in a single day, 

under ideal conditions. However, the facility was designed to handle up to 110,000 orders per day during 

normal operating conditions. Due to Easter celebrations, orders processed for the first two weeks of April 

averaged 130,000 per day.  

  

a. Calculate the utilization of the distribution center relative to maximum capacity.  

=130 000/180 000=72% 



b. Calculate the utilization of the distribution center relative to effective capacity  

=130 000/110 000=181% 

 

 

 

Supply Chain Management 
QUIZ 2 

 
Multiple choice questions (mark/highlight the correct answer): 
(Each correct answer is worth 0.6 pt. Total score for this section=6) 
 
1. Master production scheduling (MPS) and resource planning are a part of which MPC 
phase? 
a. Direction setting 
b. Detailed planning 
c. Execution 
d. All of the above 
 
2. In the MPC process, detailed scheduling decisions are most likely to occur in which 
time horizon? 
a. Short 
b. Intermediate 
c. Long 
d. Immediate 
 
3. Demand management is the firm’s connection to which of the following entities? 
(Choose the best answer.) 
a. Suppliers 
b. Employees 
c. Marketplace 
d. Sales and operations planning 
 
4. In an assemble-to-order environment, the most likely point where customer order 
decoupling would take place is 
a. Raw materials 
b. Finished goods 
c. Suppliers 
d. Work-in-process parts and components 
 
 
5. Collaborative planning, forecasting, and replenishment (CPFR) has been defined by 
the Voluntary Interindustry Commerce Standards Association as a process involving 
how many steps? 
a. 5 
b. 7 
c. 9 
d. 11 



 

6. In an assemble-to-order environment, how many different product combinations are 
possible if the product is made from 8 components, each of which has two different 
options? =2*2*2*2*2*2*2*2 
a. 16 
b. 32 
c. 128 
d. 256 

7. Shop-floor systems are a part of which MPC phase? 
a. Direction setting 
b. Detailed planning 
c. Execution 
d. All of the above 
 
8. The product lifecycle stage when demand stabilizes,  product refinements become less 
frequent and costs become more critical, is: 
A. Maturity 
B. Growth 
C. Decline 
D. Launch 
 
9. Innovation projects aimed at finding new core products or processes are:  
A. Research and advanced development projects 
B. Next generation projects 
C. Platform development projects 
D. Derivative development projects 
 

  10. An approach in which customers use product prototype versions and provide feedback to developers 
is called: 

  A. House of Quality 
  B. Beta Testing 
  C. The Stage-Gate Process 
  D. Computer-aided-engineering 
   
 
True/False (Mark/Highlight the correct answer) 
Each question is worth 0.5 points. Total score for this section is 3.  

  11. True  False | New process design and development projects transform product specifications and 
new process technology into a new or revised production system 

  12. True  False | Firms that serve their customers from finished goods inventory are known as make-to-
stock firms.  

  13. True  False | As customer needs change or as new technologies supplant existing ones, products 
enter Decline Phase. 

  14. True  False | The customer order decoupling point can be looked at as the point at which demand 
changes from dependent to independent.  

  15. True  False |  Procurement is the sourcing process a company uses to get the goods and services it 
needs. 



  16. True  False |  Safety inventory helps to compensate for the uncertainty that exists in a supply chain.  
   

Open questions: 
Each question is worth 1 pt. Total score for this section is 2 pt. 
 

  17. Describe in your own words Collaborative Planning, Forecasting, and Replenishment (CPFR) model 
and its importance (70-120 words). 

  The concept of CPFR is to enable customers and suppliers to work together in a close, collaborative way 
to improve the understanding and communication of product forecast information. The mutual objective 
is to improve business results for each individual company and for the combined supply chain. CPFR 
focuses on reducing the variance between supply and demand for individual products. It is based on 
making organizational changes in both customer and supplier companies to improve communication and 
collaboration, developing new business processes for creating forecast information, and introducing daily 
communication between companies of a shared forecast. 

   
 

  18. Describe in your own words Make (Engineer)-to-Order (MTO) Environment and what can be a 
customer order decoupling point in this case (70-120 words). 
 
The focus of demand management in the MTS and ATO environments was largely on satisfying customers 
from the appropriate inventory—finished goods or components. In the make-to-order and engineer-to-
order environments, additionally engineering must be taken into consideration.  Moving the customer 
order decoupling point to raw materials or even suppliers puts independent demand information further 
into the firm and reduces the scope of  dependent demand information. Moreover, the nature of the 
information needed from customers changes. In the make (engineer)-to-order environment, on the other 
hand, we are not sure what they are going to buy. We need, therefore, to get the product specifications 
from the customers and translate these into manufacturing terms in the company. 
 
 
  



 

 

 

Supply Chain Management 
QUIZ 3 

 
Multiple choice questions (mark/highlight the correct answer): 
(Each correct answer is worth 0.5 pt. Total score for this section=7.5) 
Questions from week 6: 
1. When inventory items enter the production process, they become classified as: 

A. Work-In-Process inventory 

B. Raw materials and components 

C. MRO 

D. Work-In-Maintain inventory 

 

2. Additional inventories produced in advance of seasonal peak demands or held after seasonal 

peak supplies, is:  

A. Buffering stocks 

B. Seasonal stocks 

C. Cycle inventory 

D. Work-in-Process inventory 

 

3. Stock purchased or produced to hedge against future price increases or shortages, is: 

A. Stable stock 

B. Speculative stock 

C. Seasonal stock 

D. Cycle stock 

 

4. Currently, there are 1 000 000 pieces of garments in the warehouse of Eurotex apparel 

manufacturing factory. If a wholesaler is ordering 25 000 pieces every day, what are the days of 

supply? 

A. 40 

B. 45 

C. 20 

D. 25 

 

5. The ranking of all items of inventory according to importance is: 

A. 5S  

B. ABC analysis 

C. Periodic review analysis 



D. Ranking  

 

Questions from week 7 

6. An older name for lean systems-manufacturing, stockless production, zero inventories is : 

A. Just-in-time (JIT) 

B. Toyota Production System (TPS) 

C. Jidoka 

D. Lean systems 

 

7. From the answers below, which is not an objective of lean systems? 

A. To produce only the products that customers want 

B. To produce with perfect quality, 

C. To produce in the maximum possible lead times 

D. To produce with only features that customers want 

 

8. From the answers below, which is the processing waste? (one from the 7 types of waste lean 

systems eliminate) 

A. Excessive or unnecessary operations 

B. Excessive resource activity 

C. Unnecessary scrap  

D. Units being unnecessarily moved 

 

9. Lean systems scheduling approach aimed at synchronizing the output rate with the rate of 

customer demand is called: 

A. Jidoka 

B. TAKT 

C. Kanban 

D. Just-in-Time 

 

10. Quality at the source is an emphasis on eliminating defects at their origination points. From the 

answers below, which is not a technique associated with quality at the source? 

A. Jidoka 

B. Stop-and-fix 

C. TAKT 

D. Andon 

 
Questions from week 8: 
11. The process used to acquire goods and services including identifying needs; developing purchase 

specifications; identifying, assessing, and selecting suppliers; and managing on-going supplier 

relationships, is: 

A. Sourcing 

B. Outsourcing 



C. Purchasing 

D. Supply management 

 

 

12. In supply management factors contributing to risk are all answers below, except: 

A. Political instability 

B. Changes in government regulations 

C. Supplier financial problems 

D. Concentration of suppliers in diversified geographic locations 

 

13. Total costs of ownership can be higher with global sourcing because of: 

A. Long lead times. 

B. Higher transportation costs. 

C. Higher inventory costs 

D. All answers are correct 

 

14. The practice of transferring a business operation to a nearby country, especially in preference to 

a more distant one, is: 

A. Offshoring 

B. Outsourcing 

C. Nearshoring 

D. Reshoring 

 

15. Relationships that have close working relations, trust, mutual respect, and highly integrated 

operations can be classified as: 

A. Cooperative relationship 

B. Full partnerships 

C. Associated partnerships 

D. Individual partnerships 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Open questions: 



Total score for this section is 3.5 pt 
 

  16. Moneymart buys packaged coffee from a manufacturer for $30.00 per package. Annual demand for 
coffee is 180,000 packages, and the company believes that the demand is constant at 720 cases per day 
for each of the 250 days per year that it is open for business. Average lead time from the supplier for 
replenishment orders is 8 days, and the company believes that it is also constant. The purchasing agent 
at Moneymart believes that annual inventory carrying cost is 12%  and that it costs $45.00 to prepare, 
send, and receive an order.  
 

• How many packages of coffee should Moneymart order each time it places an order? (Use EOQ 
formula and please write a full calculation so in case of a mistake I could be able to evaluate your 
work anyways) 

• What will be the average inventory?  
• What will be the inventory turnover rate?  

a)EOQ=sq.root ((2*180000*45)/(0.12*30))=2121 
b)Average inventory=2121/2=1060 
c)Turnover rate=180 000/1060=169 
 

  17. The supply manager at a dishwasher manufacturer is assessing whether the company should purchase 
the pump from a supplier or assemble the pump in-house. Forecasts suggest that 12,000 pumps are 
needed per year. The annual fixed costs to assemble the pumps are $110,000 per year. The variable costs 
per unit to assemble the pump are $20/unit. The pumps can be purchased for $25/unit. Does the cost 
analysis support insourcing or outsourcing pump assembly? Compare costs to outsource and costs to 
insource and discuss how to make a decision.  
 
Insource: 
12 000 needed amount of pumps yearly 
$110,000 – fixed cost per year 
$20/unit.- assembly cost 
 
TC=(12 000*20)+110 000=350 000 
 
Outsource: 
25$ Purchase price – (outsource)  
12 000 needed amount of pumps yearly  
 TC=25*12000= 300 000  
 
Outsourcing helps us to save 50 000 USD  
 

  3. Akers Inc. maintains average inventory of $1,000,000 (at cost, value). Last year, Akers’s sales volume 

was $9,000,000 and cost of goods sold was $6,500,000. Akers has determined that its inventory carrying 
cost is 15% annually. 

  a. What was the inventory turnover rate? = 6 500 000/ 1 000 000 =6.5 
  b. How much was the inventory carrying cost for the year? = 1 000 000 * 15%= 150 000 

 
 

 



 

Multiple choice questions (mark/highlight the correct answer): 
 
Week 9: 
1.When logistics managers work with supply managers to ensure that flows of materials meet the firm’s 

operational requirements, it means that personnel is managing: 

A. Inbound flows 

B. External flows 

C. Outbound flows 

D. Outside flows  

 

2.When the cost per unit of distance decreases as the distance moved increases. It is the case of: 

A. Consolidation 

B. Economy of distance 

C. Diseconomy of distance 

D. Diseconomy of scale 

3.When transportation combines two or more modes to take advantage of the economies and service 

characteristics of each, it is: 

A. Interconnected transportation 

B. Blended transportation 

C. Intermodal transportation 

D. Omni-channel transportation  

4.The fastest, but relatively costly transportation mode is: 

A. Air 

B. Water 

C. Pipeline 

D. Truck 

 

5.Providers, which offer expanded services in such areas as transportation, inventory control, order 

processing, customer service, value-added services, and reverse logistics, are: 

A. Intermodal logistics service providers 

B. Integrated logistics service providers 

C. Custom logistics service providers 

D. Associated logistics service providers.  

 
Week 10: 



6.It identifies the general sloping tendency of demand, either upward or downward, in a linear or 

nonlinear fashion 

A. Trend 

B. Autocorrelation 

C. Forecast error 

D. Seasonality 

 

7.Forecasting models that compute forecasts using historical data arranged in the order of occurrence, 

are: 

A. Descriptive forecasting 

B. Time series analysis 

C. Judgmental forecasting 

D. Moving average models 

8.An adjustment factor applied to forecasts to account for seasonal changes or cycles in demand, is: 

A. Seasonal index 

B. Yearly index 

C. Descriptive index 

D. Cyclical index 

 
9.When the workforce level is decreased, separation costs can include unemployment compensation or 

lump sum separation payments. The cost is classified as: 

A. Extra cost 

B. Overtime cost 

C. Regular production cost 

D. Hiring/Firing cost 

10.A process that adjusts prices as demand for a service occurs (or does not occur), is: 

A. Yield management 

B. Dynamic pricing 

C. Level production plan 

D. Chase strategy 

 
 
Week 11:  
 
11.True | False    DRP (Distribution requirements planning) plans when and how to supply finished goods 

at the right time to the right places in the distribution system. 

12.True | False    The master production schedule (MPS) shows the quantities of end items to be 

completed in each time period (hour, day, week) into the future. 



13.True | False    Inventory status file is a file that contains detailed inventory and procurement records. 

14.True | False    Infinite loading is the assumption that there is a particular amount of capacity 

available. 

15.True | False    Cash-to-cash cycle time is calculated as Inventory days of supply minus Days of sales 

outstanding minus Average payment period for material.  

 
 
Open questions: Total score for this section-3.5 pt (problems explained in week 10-11 materials) 
16.Manager of an ice cream store is trying to forecast the pounds of ice cream that the store will sell 

based on what it has sold in the past four days. Recent actual sales numbers are: 

Day Sales (in pounds) 
Sunday 137.1 
Monday 123.6 
Tuesday 134.9 
Wednesday 160.0 
Thursday 140.4 

A. Calculate a four-day moving average forecast of Friday’s demand; (Please write full calculation 

according to appropriate formula, not a single number as an answer). 

Friday = (123.6 + 134.9 + 160 + 140.4)/4 = 139.7 

 

B. Actual sales for Friday totaled 115 pounds, while the forecast for that day let’s say was 110 

pounds. With a smoothing constant of 0.10, what is the next day’s forecast? (Please write full 

calculation according to appropriate formula, not a single number as an answer). 

Saturday = 110 + 0.1(115-110) = 110.5 

 

 
17. Sales of sportswear shop were 1 000 000 USD over last 30 days.  
Accounts receivable at the end of the month was 300 000 USD.  
Inventory value of sportswear amounted to 400 000 USD at the end of the month.  
According to the accountant, cost of sales amounted to 55% of total sales and accounts payable was 150 
000 USD at the end of the month. 
Calculate Cash-to-cash cycle time for the sportswear shop. 
(note: please write a full calculation. Problem is from week 11). 
Sd = 1 000 000 / 30 = 33 333.3 
ARd = 300 000 / 33 333.3 = 9 days 
Cd = 33 333.3 * 0.55 = 18 333.3 
Id = 400 000 / 18 333.3 = 21.8days 
APd = 150 000 / 18 333.3 = 8.2 days 
Cash to cash cycle times = 9 + 21.8 – 8.2 = 22.6 
 
 

 



Supply Chain Management

Lecturer: Natia Parekhelashvili 

WEEK 1- INTRODUCTION TO MANAGING OPERATIONS ACROSS THE
SUPPLY CHAIN; OPERATIONS AND SUPPLY CHAIN STRATEGY



Learning objectives of the lecture
•Explain what operations management is and why it is important

•Describe the major decisions that operations managers typically make

•Explain the role of processes and “process thinking” in operations management

•Explain what the supply chain is and what it means to view operations management using a “supply chain
perspective”

•Identify the partners and functional groups that work together in operations management

•Describe how operations strategy fits within a firm’s overall strategic planning process

•Describe the need for “fit” between the critical customers, value propositions, and operations
capabilities— the essential elements that define an operations strategy

•Describe customer-desired outcomes in terms of order winners, order qualifiers, and order losers

•Explain what product related and process-related operational competitive priorities are, and how they are
related to competitive advantage

•Explain how strategic performance can be assessed both operationally and financially



Operations VS Supply Chain Management
OM - management of processes used to design, supply, produce, and deliver valuable
goods and services to customers

SCM - global network of organizations and activities involved in (1) designing a set of
goods and services and their related processes, (2) transforming inputs into goods and
services, (3) consuming these goods and services, and (4) disposing of these goods and
services.

Why You Need to Study Operations Management?

It matters to people

It matters to organizations-Every product or service offering is a promise of some kind of
benefit for someone. Organizations are successful only when they can consistently
deliver upon the promises that they make



Important Decisions in Supply Chain Operations 
Management

•What?-What types of activities and what types of goods or services are to be
delivered by the system? What product features do our intended customers care
about? What activities and resources are needed, and how should they be developed,
allocated, and controlled?

•How?-How is the good or service to be designed, made, and delivered? How much
should our transformation process be able to deliver (and under what conditions)?
How should we measure and assess performance?

•When?-When should products be made, activities be carried out, services be
delivered, or capacities/facilities come on line?

•Where and Who? Where should certain activities be done, and who should do them:
suppliers, partners, or the firm?



Goods VS Service operations

GOODS
•Tangible
•Can be inventoried
•Little customer contact
•Long lead times
•Often capital-intensive
•Quality easily assessed
•Material is transformed

SERVICES
•Cannot be inventoried
•Extensive customer contact
•Short lead times
•Often labor-intensive
•Quality more difficult to assess
•Information or the customer is transformed



Processes and process thinking
Process - system of activities that transforms inputs into valuable outputs

•Resources-workers, machines, money, and knowledge

•Inputs-materials, energy, money, people, data

•Outputs-goods and services

Bundle of processes used by organizations can be: design processes, strategic planning processes, 
production processes

Companies should adapt their operations to respond quickly

A lean operation produces maximum levels of efficiency and 
effectiveness using a minimal amount of resources.

https://global.toyota/en/company/vision-and-philosophy/production-system/

https://global.toyota/en/company/vision-and-philosophy/production-system/


Growth of supply chain management 
perspective

Since the Industrial Revolution, modern operations management has evolved at different

rates throughout the world

Operations Management Yesterday and Today: 

•Growth of the Supply Chain

•Management Perspective

•Advances in Technology and Infrastructure

•Reduction in Governmental Barriers to Trade

•Focus on Core Capabilities

•Collaborative Networks



A Brief History of Operations Management



Viewing OM from a SCM perspective
Supply chain management is the design and execution of relationships
and flows that connect the parties and processes across a supply chain

Operations Management-management of processes used to design,
supply, produce, and deliver valuable goods and services to customers

OM-focuses on managing processes (design, supply, production, delivery);
SCM focuses on managing relationships and flows (flows of information,
materials, energy, money, and people).

It is important to build resilient supply chains

https://www.youtube.com/watch?v=MVCWfV6Whbs

https://www.youtube.com/watch?v=MVCWfV6Whbs


Operations management partners across supply 
chain

Customers-Parties that use or consume the products of operations management processes. 
Types include: internal customers, intermediate customers, and final customers

Suppliers-Parties that provide inputs to operational processes

•Upstream product suppliers

•Downstream product suppliers 

•Resource and technology suppliers 

•Aftermarket suppliers

Stakeholders include employees and unions, the local community, social groups (such as 
animals’ rights or environmental concerns), government, and financial investors



Partners and Operations Functional Activities in the 
Supply Chain

OM’s internal functional partners at
technology supply chain interfaces:

• Product engineering

• Process / facilities engineering

•Human resources management

• Supply management

• Finance

•Marketing

OM’s internal functional
partners at upstream product
supply chain interfaces:

• Supply management

• Finance

• Logistics management

•Warehousing/raw materials 
planning

OM’s internal functional
partners at downstream
product supply chain interfaces:

•Marketing

• Sales and distribution

• Customer service management

• Logistics management

•Warehousing/finished goods 
materials planning



The changing nature of supply chains
•Regulations, laws, and societal pressures change, markets and technologies evolve

•increasing concerns of societies and governments over environmental issues such as pollution, global 
warming, and hazardous wastes



Levels of Operational Planning Across the Supply 
Chain

Strategic planning - A type of planning that addresses long-
term decisions that define the operations objectives and 
capabilities for the firm and its partners

Tactical planning - A type of planning that addresses 
intermediate term decisions to target aggregate product 
demands and to establish how operational capacities will be 
used to meet them

Operational planning - A type of planning that establishes 
short-term priorities and schedules to guide operational 
resource allocations.



Levels of strategic planning
Operations strategy - A set of competitive priorities coupled with supply chain structural and 
infrastructural design choices intended to create capabilities that support a set of value 
propositions targeted to address the needs of critical customers

Corporate Strategic Planning

Corporate strategy - Determines
the overall mission of the firm
and the types of businesses that
the firm wants to be in.



Business Unit strategic planning
Strategic business unit (SBU) -The semi-independent organizations used to 
manage different product and market segments. An SBU can be organized along 
product, market, or geographic dimensions

Business unit strategy-Determines how a strategic business unit will compete 

Business model-The combination of the choices determining the customers an 
SBU will target, the value propositions it will offer, and the supply chain/ 
operations management capabilities it will employ

SWOT-A strategic planning technique to help firms identify opportunities where 
they can develop a sustainable competitive advantage and areas where the firm is 
significantly at risk.



Business Unit strategic planning
SWOT Analysis-questions:

Strengths  
What advantages do we have?
What do we do better than anyone else?
What is our unique value proposition?
What do our customers see as our strengths?
What are our unique resources?

Weaknesses
What could we improve?
What should we avoid?
What do our customers see as major weaknesses?
What factors within our control prevent our ability to develop 
a competitive advantage?
What limits our ability to pursue new strategies and 
opportunities?

Opportunities
What trends are we well positioned to take advantage of?
What new technologies are we well positioned to take
exploit?
What new markets are opening up?
What changes in social patterns and population profiles
might provide opportunities for us?

Threats
What obstacles do we face?
What are competitors doing that could adversely affect us?
Are there any changes in technology that could hurt us?
What new governmental regulations or standards pose
difficulties for us?

Internal 
Factors

External 
Factors

Negative factorsPositive factors



Functional strategic planning
•What specifically do we have to do to support the corporate and SBU strategies?

•What are the critical resources that we have to manage carefully if we are to achieve the 
corporate/SBU objectives?

•What metrics should we have in place to ensure we are making progress on these plans?

•What capabilities found in our function should be considered or recognized by the two higher 
stages of strategy?

•How should we coordinate our activities with those of the other functional areas within the firm 
to reduce friction and to enhance the ability of the firm/SBU to attain its overall objectives?



Developing operations strategy-Creating
Value through Strategic Choices

•Critical Customers 

•Assessing Customer Wants and Needs

•Value Propositions and Competitive Priorities

•Product-Related Competitive Priorities

•Process-Related Competitive Priorities

•Capabilities: Strengths and Limitations of Supply Chain Operations

•Maintaining the Fit between Customer Outcomes, Value Propositions, 
and Capabilities



Critical customers
Critical customer A customer that the firm
has targeted as being important to its future
success

Order winners-Product traits that cause a
customer to select one product over its
competitors

Order qualifiers-Product traits that must be
met at a certain level for the product to be
considered by the customer

Order losers-Poor performance on these
product traits can cause the loss of either
current or future business

Huffy Bikes Targets Its Critical Customer

Huffy Bikes markets a line of inexpensive, durable
bicycles sold through mass merchandising channels
to a wide range of customers. To succeed in this very
crowded and competitive market, Huffy recognized
that its critical customer was not the end user—the
person who bought the bike. By focusing on these
critical customers, Huffy has strengthened its market
position in a very competitive field.



A value proposition
To attract critical customers, the firm must formulate and implement a value proposition, a 
statement of product and service features that the firm offers to its customers. A value 
proposition needs to be both attractive to customers and different from what is offered by the 
firm’s competitors. 

A well-designed value proposition has four characteristics:

1. It offers a combination of product features that customers find attractive and are willing to 
pay for.

2. It differentiates the firm from its competition in a way that is difficult to imitate.

3. It satisfies the financial and strategic objectives of the firm.

4. It can be reliably delivered given the operational capabilities of the firm and its supporting 
supply chain.



Case: Bosch CS20
A problem: Managers at Bosch Power Tools faced a challenging
problem —how to design and deliver a better circular saw. Such
saws are found in nearly every handyman’s workshop, and over the
years their designs had become fairly standard. Consequently, there
were few features except price to differentiate competing products.
Bosch managers looked at circular saws from an outcome
perspective. They saw that many of the circular saws on the market
did a poor job of helping users attain a simple but critical
outcome—cutting straight lines. Customers were frustrated
because the lines were inevitably covered up by either sawdust or
by the footplate of the saw itself.

Bosch’s solution? First, they installed a powerful fan to vacuum dust
off of the cut line. Second, they replaced the steel footplate with an
acrylic one that allowed users to see the line as they cut.

The result: an award-winning product that customers want to buy



Product-Related Competitive Priorities

Timeliness - The degree to

which a product is delivered or

available when the customer

wants it

Lead time-The amount of time

that passes between the

beginning and ending of a set of

Activities

Time to market-The total time

that a firm takes to conceive,

design, test, produce, and deliver

a new or revised product for the

marketplace



Process-Related Competitive Priorities
Innovation refers to both radical and incremental changes in processes and products. Especially
in highly industrialized countries, innovation is an important way to create new demand

Flexibility is generally defined as an operation’s ability to respond efficiently to changes in
products, processes (including supply chain relationships), and competitive environments. The
words respond efficiently mean that an operation can cope with a wider range of changes faster
or with less cost than competitors can

Sustainability-Maintaining operations that are both profitable and no damaging to society or the 
environment

Risk management-Developing operations that anticipate and deal with problems resulting from  
natural events, social factors, economic issues, or technological issues



Case: IKEA-Growth through Supply Chain 
Innovation

IKEA’s value proposition: “We shall offer a wide range of well-
designed, functional home furnishing products at prices so low that as
many as possible will be able to afford them.”

To achieve this proposition, IKEA’s designers have focused on
delivering products that can be assembled by the customer; this is
done by selling the products in “knocked-down” form, which is
cheaper to store and ship. For example, an unassembled, knocked-
down bookcase is more compact and cheaper to ship than a
preassembled bookcase. In addition, by using flat-pack distribution
methods, the products can be easily transported by either car or
public transport (e.g., bus) from the store to the consumer’s home.

This innovation required changes in product designs, but it also
required changes in suppliers, transportation modes, and scopes of
responsibilities. Some of the supply chain responsibility has been
shifted to the customer, for example.



Case: Seven Cycles-Building a Bicycle 
your Way

“One bike. Yours.” This isn’t simply a slogan. It represents the heart of Seven Cycles’
philosophy about who they are and what they do. And nowhere is this philosophy more
apparent than in their manufacturing processes. At Seven Cycles, each craftsperson focuses
on only one bike at a time. Unlike most bikes, which are produced on an assembly line or in
batches— destined for a warehouse or a shop’s inventory—a Seven Cycles bike is created
specifically for a given customer: one machinist; one welder; one finisher; one bike.

Frame building at Seven Cycles is both an art and a science, requiring a special harmony
between creative enthusiasm and manufacturing discipline. However, there’s no room for
interpretation when it comes to quality. Each stage in manufacturing—from materials
selection to the application of the frame’s finish—employs standards for precision
unparalleled in the industry.

Seven Cycles owns several proprietary technologies that allow them to hold tolerances at
much stricter levels than their competition. In addition, they have extremely rigorous quality
inspection routines and supporting technologies. By developing these capabilities, Seven
Cycles is aiming at delivering a riding experience that is different, and unmatched by any
competitor



Capabilities: Strengths and Limitations of 
Supply Chain Operations

Capabilities are unique and superior operational abilities that stem from the routines, skills, and processes that the
firm develops and uses

Core capabilities-The skills, processes, and systems that are unique to the firm and that enable it to deliver products 
that are both valued by the customer and difficult for competitors to imitate.

Areas of investments and developmental efforts needed to deliver a superior performance:

•Processes

•Planning systems

•Technology People and culture

•Supply chain relationships

Fit-The extent to which there is alignment between the firm’s operational capabilities, its value proposition, and the 
desires of  its critical customers



Deploying operations strategy
Strategy deployment consists of two interrelated activities:

•Execution —to carry out plans and initiatives in order to deliver the realized value to customers.

•Feedback/measurement —to assess, communicate, and manage performance in ways that capture
lessons learned and focus attention on areas needing improvement



Strategic Decision Areas in Operations 
Management



Measuring performance
The DuPont Model, the strategic profit model (SPM) shows how income and balance sheet data
are interrelated, and how operational changes affect the overall performance of a business unit.
Thus, the SPM converts operational changes (often measured in time, defects, labor hours, etc.)
into financial impacts (measured in dollars and returns).

Balanced scorecard - An integrative approach for developing strategic, organizational-level 
metrics.

A strategic framework for action supply chain operational reference model (SCOR) - A model 
for assessing, charting, and describing supply chain processes and their performance. The SCOR 
addresses: Delivery reliability; Responsiveness; Flexibility; Costs; Asset management efficiency.



The Du-Pont model The Balanced scorecard model



Homework
Study book:

Managing operations across the supply(3rd edition) Swink, Morgan and other. Chapter 1 and
Chapter 2

Cases at the end of Ch. 2: Otis Toy Trains Explores the Supply Chain; Steinway & Sons Piano; Trail
Frames Chassis

Additional useful resources:

https://www.edie.net/library/Supply-chain-emissions--The-next-frontier-of-sustainable-business-leadership/6982 - How
businesses are taking sustainability leadership to a new frontier

https://www.mckinsey.com/business-functions/operations/our-insights/supply-chain-40--the-next-generation-digital-supply-
chain-Supply Chain 4.0 – the next-generation digital supply chain

https://hbr.org/2020/09/global-supply-chains-in-a-post-pandemic-world - Global Supply Chains in a Post-Pandemic World

https://www.accenture.com/us-en/insights/consulting/coronavirus-supply-chain-disruption- State of supply chains

https://www2.deloitte.com/content/dam/Deloitte/in/Documents/strategy/in-consulting-save-to-thrive-covid-19-survey-
noexp.pdf - Save to Thrive - Enterprise transformation and performance improvement strategies amidst the pandemic

https://www.edie.net/library/Supply-chain-emissions--The-next-frontier-of-sustainable-business-leadership/6982
https://www.mckinsey.com/business-functions/operations/our-insights/supply-chain-40--the-next-generation-digital-supply-chain
https://hbr.org/2020/09/global-supply-chains-in-a-post-pandemic-world
https://www.accenture.com/us-en/insights/consulting/coronavirus-supply-chain-disruption-
https://www2.deloitte.com/content/dam/Deloitte/in/Documents/strategy/in-consulting-save-to-thrive-covid-19-survey-noexp.pdf
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Learning objectives of the lecture
•Understand the importance of processes and process thinking to operations and supply chain
management.

•Define the various components that make up processes, including types of inputs and outputs.

•Distinguish between operational, tactical, and strategic capacity planning .

•Estimate the capacity and utilization of a process.

•Explain the impacts of bottlenecks, variance, and other factors on process performance.

•Describe process improvement methodologies such as business process reengineering and Kaizen
Events.



Process and process thinking
A process is a system of structured activities that use resources
to transform inputs (such as energy, materials, and
information) into valuable outputs.

Process thinking is a way of viewing activities in an
organization as a collection of processes (as opposed to
departments or functional areas). This way of thinking focuses
one’s attention not only on an operation’s outputs, but also on
the processes responsible for these outputs. Outputs become
viewed as the result of the process; if you don’t like the
outputs, then change the process.

Juran’s Law 

A key premise of
process thinking: 15% of
operational problems are the
result of human errors; the
other 85% are due to systemic
process errors.



Major Types of Business Processes:



Anatomy and activities of process:

A particular process can be 
defined by its:

1. Activities

2. Inputs/outputs/flows

3. Process structure

4. Management policies

•An operation is any activity that transforms an input.

•Transportation is any activity that moves an input from one
place to another without transforming its other characteristics.

•An inspection checks or verifies the results of another activity.
For example, an inspector might examine a part to compare it
against a standard. A planner might check the progress of a part
to see if it is on track.

•A delay occurs when the flow of an input is unintentionally
stopped as a result of interference.

•Storage is an activity where items are inventoried under formal
control. Access to stored items requires authorization.

Activities of process: 



Types of flows
•Information flows can include data communicated in many forms (e.g., speech,
binary code, written words or pictures, currency).

•Material flows involve physical products, including people. Inputs are items that
come from outside the process and are acted upon or consumed by the process.

Even simple processes usually involve a wide range of inputs including materials,
energy, information, capital, and even people (in the case of a service process).

Resources such as facilities, equipment, and labor are also inputs to a process.

Outputs include both intended and unintended products of the process, including
physical goods, services, and information. Intended outputs usually have value for
customers. Unintended outputs are often undesirable by-products.



Structure
Structure deals with how inputs, activities, and outputs of a
process are organized. Process managers define a process’s
structure by sequencing activities, by physically positioning
them, and by linking them.

Process capabilities-The specific types of outputs and levels
of performance that a process can generate.

It is important to design the management aspects of a
process, including metrics, rewards, and controls, so that
they are consistent with the overall mission.

Capacity - The limit on the amount of output per period of
time that a process can generate or store given a level of
inputs and resources available.

Maximum capacity-The highest level of output that a
process can achieve under ideal conditions in the short term;
also known as design capacity.

Process Activity Associated Resources That 
Limit Capacity

Operation Tools, labor, machine capacity, 
supplier capacity

Transportation Pallets, carts, fork-lift trucks, 
trucks, trains, airplanes

Inspection Inspectors, inspection stations, 
gauges, robots or machine-
vision equipment

Delay Space on the shop floor, bins, 
carts, racks

Storage Floor space, racks, bins, 
stockrooms, storckroom clerks



Process capacity and utilization

Effective capacity - The level of capacity or output 
that the process can be expected to produce 
under normal conditions; what management 
plans for under normal conditions.

Utilization -The percent of process capacity that is 
actually used.

Yield rate-The percentage of units successfully 
produced as a percentage of inputs.

Let’s solve the problem:
A distribution center for an Internet bookseller can
handle a peak demand of 200,000 orders in a single
day, under ideal conditions. However, the facility was
designed to handle up to 120,000 orders per day
during normal operating conditions. Orders
processed for the first two weeks of December
averaged 150,000 per day.
Calculate the utilization of the distribution center
relative to both maximum capacity and effective
capacity.

Answer:
Utilization (max)=(150 000/200 000)*100=75%
Utilization (eff)=(150 000/120 000)*100=125%



Capacity Decisions Addressing Different 
Time Frames

Time Frame (time 
required for 
changes)

Limiting 
Resource

Types of Capacity
Change

Examples

Short term
(0–6 months)

Low-skilled 
labor

Overtime, part-time, temporary 
labor, layoffs

Restaurant wait staff, bank tellers,
production line workers

Equipment, 
space

Rental, leasing Landscaping equipment, temporary
storage

Medium term
(6–24 months)

Specialized 
labor

Hiring, firing, contract labor Engineers, accountants, machine, 
operators, physicians

Equipment, 
space

Leasing, subcontracting, 
equipment installation and 
renovation

Distribution/warehousing, fast-food
restaurant rebuild, production line 
renovation

Long term (more 
than 2 years)

Physical 
plant

New building, outsourcing Automotive plant open or closure, new 
office building



Economies and Diseconomies of Scale
•Because fixed costs do not vary over a wide range of volumes, for
accounting purposes they can be spread over more units as output
grows, reducing the cost per unit.

•Equipment and construction costs do not increase proportionally
with size.

•Lower costs for purchases because of higher volumes. When buying
more, firms have more power to ask suppliers for lower prices. When
volumes increase for suppliers, they gain their own economies of
scale, and can pass some of the savings on to customers by lowering
prices.

•As volume increases, learning occurs; this is a phenomenon called
the learning curve . With practice, employees become more efficient
at their jobs and find ways to improve processes. Learning is higher in
assembly processes and for new products. Learning is lower in
automated processes, and the rate of learning diminishes as
employees gain experience making the product.

Economies of scale-As production
volumes increase with additions of
capacity, the unit cost to produce a
product decreases to an optimal level.



Principles of process performance
Theory of Constraints (TOC) The overall management system
that strives to improve system performance by identifying,
focusing on, and managing constraints.

Principle 1: Every Process Has a Constraint

Principle 2: Every Process Contains Variance That Consumes
Capacity

Principle 3: Every Process Must Be Managed as a System

Principle 4: Performance Measures Are Crucial to the Process’s
Success

Principle 5: Every Process Must Continuously Improve Kaizen
Events: Small Process Changes Made Quickly

Bottleneck - An activity or resource
that limits or constrains the output
of a process.

Serial/sequential structure - A
process structure where the
activities occur one after the other
in sequence.

Parallel structure - A process where
there are two or more resources
doing the same task simultaneously.



Principles of process performance

Maximum capacity in a serial process

Maximum capacity in a parallel process

Principle 1: Every Process Has a Constraint



Principles of process performance

Little’s Law - An empirically proven relationship that exists between flow time, inventory, and 
throughput. Little’s Law shows how flow time ( F ) is related to the inventory ( I ) and throughput rate 
(TH ) of a process: F=I/TH

Flow time is the total time it takes one unit to get through a process; that is, the time that a unit 
spends being processed plus the time that unit spends waiting to be processed.

The time that a unit spends being processed at a given operation in the overall process is called the 
cycle time . The throughput rate, or capacity, of a process is simply the reciprocal of the cycle time at 
the bottleneck operation.



Principles of process performance
Principle 2: Every Process Contains Variance That Consumes Capacity

Type of Variability Example of Effects on Capacity

Output—product variety As one facility is used to produce a wider range of products, more process
changeovers are required. 

Output—variable schedule As demand and production schedules vary, they become more complex and 
coordination becomes more difficult. 

Process—quality variance Defective product subtracts from the effective capacity of the process. In addition, 
productive resources are consumed by quality control and rework activities.

Process—resource availability variance Absent employees and broken-down machines hold up production.

Process—variance in  processing speed As processing speed at an activity becomes more variable, upstream activities are 
blocked from clearing work from their areas and downstream activities are starved for 
needed inputs more frequently. 

Input—variance in quality Poor quality results in unexpectedly insufficient quantities of needed inputs

Input—variance in delivery As delivery variability increases, there is greater potential for process activities to be 
halted because they are missing needed components



Principles of process performance
Wait time-The amount of time that an item spends waiting.

ca = coefficient of variation (standard deviation divided by 
the average) of job arrival times
cp =coefficient of variation of job processing times
u =utilization of the work center
tp = average processing time (cycle time) for jobs



Principles of process performance
Example:
Suppose you are the manager of the Accounts
Receivable department in your university. Recently, you
have been hearing complaints from the students about
having to wait too long in line before they can discuss
their bills with one of the counselors. After discussing
the situation with your boss, you decide that students
should expect an average wait time of 20 minutes. With
this standard in mind, you collect the following
information during periods of high demand (i.e., the start
of term).
Average arrival rate=5 minutes
Standard deviation of arrivals = 10 minutes
Average time to discuss bill = 3 minutes
Standard deviation of discussion time = 4.5 minutes
Utilization = 85 percent

Expected average wait time is as follows:
Wait time = (((10/5)^2+(4.5/3)^2 )/2) x (.85/(1 - .85)) x 
3 = 53.125 minutes

You now understand why students are so upset about having
to wait so long. To improve this situation, you are left with a
number of options:
• Reduce the variance in student arrival times (this can be
done by telling students when the busiest and least busy times
are so that they can decide to arrive during the least busy
periods).
• Reduce utilization by having more staff.
• Reduce the processing times by improving the efficiency of
the current processes.
For example, the target wait times can be achieved if the
average utilization can be reduced from 85 percent to 68
percent (by having more counselors available during peak
periods). Use equation to verify this result



Principles of process performance
Principle 3: Every Process Must Be Managed as a System

Operations management is by its very nature a system management activity. The “system” 
include process activities, input and output flows,structure, and management policies. All of 
these elements need to be aligned to the needs of the customers that the process serves.

Changing one element of a process in isolation can lead to unpredictable results. Every change 
made to a given activity needs to be evaluated in light of how it relates to other activities in the 
process.

Principle 4: Performance Measures Are Crucial to the Process’s Success

Process performance measures, or metrics , need to address the aspects that are important to 
the customer as well as to the organization. A metric consists of three important elements: the 
measure, the standard against which the measure is compared, and the consequence associated 
with the measure’s meeting or not meeting the standard.



Principles of process performance
6 types of critical processes:

Process type Why critical?

Bottleneck Limits output; increases lead time; adversely affects cost, quality, and 
flexibility.

Visible to the customer Affects how the customer views not only the process but also the 
firm.

Core capability A process that incorporates a critical strategic skill set that is difficult 
for the competition to copy. Must be guarded, managed, and 
improved continuously because it is the major source of our firm’s 
value.

Feeder process A process that feeds a number of alternative processes coming out of 
it. A problem in this process (e.g., delay) can affect many 
downstream outcomes.

Greatest variance Variances are amplified by sequential steps in processes. To reduce 
variance, managers should identify those steps that are sources of 
greatest variance.

Most resources consumed We focus on these processes because they offer the “biggest bang 
for the buck.”

Principle 5: Every Process Must 
Continuously Improve

Operations managers do not work in a
static world. Technology is always
changing, the competition is changing,
and customers (and their
expectations) are changing.
Consequently, processes should also
be changing. They must be evaluated
and changed when the level of value
that they provide is no longer
acceptable to customers.



Principles of process performance
Kaizen Events: Small Process Changes Made Quickly

A Kaizen Event is a short-term project aimed at improving an existing process, or an activity within a process. It is
characterized by the following traits:

•Team-oriented: The responsibility for an event is placed in the hands of a cross functional team consisting of employees from
the process being studied, employees outside of the process, management, and in some cases, supplier representatives. The
entire team is responsible for all the Kaizen steps. As a result, the team members develop greater ownership of the changes.

•Short-term and focused: Kaizen Events usually take between one and four days from start to finish, and focus on a tightly
bounded process or activity. During this period, team members are introduced to the process analysis tools that they will
use. They then study the process, identify opportunities for improvement, implement them, assess the impact, redo the
cycle, and present their results to management.

•Action-oriented: An interesting feature of Kaizen Events is the immediacy of action. Any change that is identified and 
approved by the team is immediately implemented. The only major constraint is that the changes not require any major 
funding or capital requests. After the changes have been implemented, the new system is run and the resulting performance 
is documented and compared with the old system. As one American manager put it, the motto of a Kaizen Event is “Ready, 
Fire, Aim.”

•Repetitive: Once begun, Kaizen Events are regularly repeated. Each event generates an action list or a list of opportunities for 
improvement identified by the team in areas that they could address within their event. These items, in turn, become the 
focal point for future Kaizen Events.



Exercise: 

Skateboard

Demand 

Forecast

(units/year)

Processing Time

(minutes/unit)

Processing Time

Required 

(minutes/year)

Pro 5,000 90 450000

Trickster 8,000 75 600000

Traverse 12,000 45 540000

Total Processing

Time 

(minutes/year) 1590000

The X-Games Skateboard Company is planning

to introduce three new skateboards, the Pro, the

Trickster, and the Traverse. The boards can all

be made in the same type of work cell. The

manufacturing plant operates two 8-hour shifts,

250 days per year. Given the demand forecast,

processing time for each skateboard type, and

setup time information shown in Table 3-10 ,

how many skateboard work cells are needed?
Skateboard

Demand 

Forecast

(units/year)

Lot size (n of 

boards)

Number of 

setups/year

Setup Time 

(minutes/set

up)

Setup 

Time/Bo

ard 

(minutes

Pro 5,000 10 500 15 7500

Trickster 8,000 10 800 25 20000

Traverse 12,000 25 480 10 4800

Total setup

time 

(minutes/yea

r 32300

Total operating time (minutes/year) = 250 days/year X 2 shifts/day X 8 hours/days
X 60 minutes/hour) =  240,000 minutes/year

Number of work cells = (Total processing time required + Total setup time required)/Total operating time available 
(1,590,000 (minutes/year) + 32,300 (minutes/year))/ (240,000 (minutes/year)) = 6.7 work cells



Homework
Study book:

Managing operations across the supply(3rd edition) Swink, Morgan and other. Chapter 3

Please review cases at the end of the chapter:

Case: Evergreen Products 

Case: Midas Gold Juice Company 

Case: American Vinyl Products
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Learning objectives of the lecture
•Explain why product/process  innovation is an important contributor to a firm’s performance.

•Contrast different types of innovation strategies and projects.

•Describe new product/process design and development objectives and project phases.

•Explain why cross-functional integration is needed in product and process design.

•Apply tools and techniques for integrating customer needs and supply chain considerations into 
product/process design and development.



The role of product/process innovation in 
SCM

New product design and development projects transform a new market opportunity and/or new
product technology into a set of specifications that define a product

New process design and development projects transform product specifications and new process
technology into a new or revised production system

Operations managers get involved in both types of development projects in at least two different 
ways:

•First, all development projects are actually operational processes. Operations managers bring their
project management skills to bear as a business seeks to improve the speed, quality, and
productivity of its innovation development efforts.

•Second, in most settings new product and new process development activities are closely linked
together.



The Product Life Cycle
The product life cycle-A pattern of sales growth and decline over the
period in which a product is offered.

Launch —A new product launch to the marketplace is usually the
culmination of an intense product design and development effort.
Supply chain process innovation may be required too, if the product
does not make use of existing process technologies and capacities;

Growth —As the product is introduced and sales begin to grow,
customer responses give the firm information about how to refine the
product specifications. Product modifications continue until
standardized forms of the product begin to emerge.

Maturity —Once demand stabilizes and product refinements become
less frequent, costs become more critical because low-cost
competitors often enter the market. Process innovation is usually
needed in this stage to increase supply chain efficiencies.

Decline —Product maturity may last for many years, yet eventually
products enter a decline stage as customer needs change or as new
technologies supplant existing ones.



How Product/Process Innovation Affects 
Firm Performance

To make good product design decisions, managers need to integrate inputs from many different
functions and groups located within a firm and across its supply chain. In particular, these groups play
important roles in new product development:
• Customers communicate their needs and desires.
• Financial managers help evaluate and select the most promising innovation opportunities.
• Marketing managers understand and communicate customers’ needs, competitive opportunities, and
marketing strategies.
• Engineers and designers use technological knowledge and creativity to turn needs into product and
process specifications.
• Various operations managers located across the supply chain determine how to best source, produce,
and deliver the product to meet the firm’s objectives based on their operational capabilities.



How Product/Process Innovation Affects 
Firm Performance

Fast innovators:

•Capture additional sales by getting their new products to market more quickly than their competitors do.

•Are able to react quickly to competitors’ product introductions, thus capitalizing on the development and
promotional efforts of their competitors.

•Produce a more continuous stream of new product introductions that create a greater and more constant market
awareness of their brands.

High-quality innovators:

•Have fewer problems in launching new products and fewer failures in the marketplace.

•Satisfy customers more effectively, building strong brand image and customer loyalty.

Efficient innovators:

•Are able to fund more new design and development projects than other firms.

•Can sell at lower prices or lower the total sales needed for a new product to pay back its initial development
costs.



How Product/Process Innovation Affects 
Firm Performance

To effectively coordinate all of the inputs from the various functional contributors to innovation
processes located across the supply chain, a firm has to have a strong overarching innovation
strategy, as well as operational competencies in the areas of idea development, project selection,
project management, and organizational learning.

Idea and Opportunity Development:

•Hiring the best and the brightest. Companies such as McKinsey (consulting), Microsoft, Google,
IBM, and BMW are known for their emphasis on hiring top students in their respective fields.

•Having an effective reward system in place. Many firms have electronic forums or other venues
where employees can submit ideas. Employees are paid for ideas based on their merits.

•Allocating adequate resources. Firms that are dedicated to innovation typically set aside a 
significant amount of money and worker time to the development of new ideas.



Competencies for Product/Process Innovation
Management

Open innovation

An organizational effort to
capture ideas and resources
from sources outside the
firm for use in innovation
efforts



Open innovation examples:

In order to reach an innovative software who can solve this
problem, NASA collaborated with Topcoder, Harvard Business
School, and London Business School. In this collaboration, TopCoder
members provided 2,833 code submissions to help NASA build the
intended algorithm. The winners are offered $24,000 in cash prizes
plus having seats to watch remaining shuttle mission launches.

Samsung Accelerator program - The initiative aims to build a 
collaboration between designers, innovators, and thinkers to 
focus on different solutions. The program provides office spaces, 
statical capital, and product support to entrepreneurs to help 
them to build software and services. Currently, Samsung 
Accelerator program is available in New York, Palo Alto, and San 
Francisco.

http://samsungaccelerator.com/


Innovation Portfolio Planning
Innovation portfolio planning-analyzes estimated market share (by customer segment and channel),
revenues, profits, investment, and development time requirements.

Four primary types of innovation projects:

•Research and advanced development projects are aimed at finding new core products or processes; for
example, a project by an auto company to develop a hydrogen fuel cell vehicle.

•Radical breakthrough development projects develop products or processes that will employ some entirely
new technology, perhaps one developed through an advanced development project; for example, the initial
development of digital cameras employed a new core technology.

•Next generation or platform development projects develop new product platforms using mostly existing
technologies. Apple’s iPod provides a good example of a new platform product, as it essentially brought
together some existing technologies under a new overall architecture. If successful, platform innovations
provide starting points for follow-on derivative products.

•Enhancements, hybrid, and derivative development projects refine and improve selected features of existing
products. Adding a peanut butter flavor or a new color to M&Ms candy amounts to a derivative project



Types of development projects



Innovation Project Management and 
new product launch

Good innovation project teams clarify and reduce uncertainty as much as possible, and build flexibility
for situations where uncertainties persist.

•A disciplined innovation project has well-defined process steps, consideration and inclusion of all
relevant stakeholders and decision makers, and well-thought-out metrics and incentives.

•A flexible innovation project includes rigorous risk analysis and contingency plans; planned evaluation
and decision points where the project may be killed, redirected, or continued; and extra resources
(funds, people, equipment) that can be quickly redeployed.

New Product/Process Launch and Learning

Beyond the management of each individual project, the progression of innovation projects needs to be 
managed. After a new product is launched or a new process is brought online, it is important to 
capture the lessons learned from the project. A continual chain of innovation projects adds to a firm’s 
overall capabilities when the knowledge gained in one project is captured and exploited in the next 
project.



Codevelopment
Early supplier involvement (ESI)-a codevelopment approach in which suppliers participate directly in product design
activities

Benefits:

•By opening up its innovation processes, the firm increases the number of sources for new and better ideas, leading to
higher-quality products.

•By leveraging the expertise and resources of suppliers, research firms, universities, and other partners, companies can
increase the number of products they successfully launch, and reduce the time it takes to bring new products and
processes online.

•When companies work together to codevelop new products, they often share the financial and legal risks of 
development.

Risks:

•By including more partners, a firm risks losing control over intellectual property. Either intentionally or accidentally, a co-
development partner may leak secret plans or technical knowledge to competitors or other parties who might use this
information against the firm.

•The firm can lose control over the goals and timing of the innovation project if it becomes too dependent on partners.



Product and process design and development
There are many ways to describe the activities 
included in an innovation project. The most 
common approach is to think of stages through 
which the project must progress.

The Stage-Gate Process

Some firms use a disciplined stage-gate ™ process
developed by Robert G. Cooper to manage costs
and risks in product/process innovation projects.
Resources are committed to the project only on a
stage-by-stage basis.



Product and process design and development



Product and process design and development
Concurrent engineering-The simultaneous design and
development of all the processes and information
needed to produce a product, to sell it, to distribute it,
and to service it.

The overall resources spent in new product/process
development can be split into three categories:

•Development costs—spent to fund the design,
development, and testing activities in the development
project.

•Sustaining and warranty costs—spent to make changes
to the product design and to production processes
needed to solve problems uncovered both in
production and in the field. This includes costs to
repair and replace defective products for customers.

•Production and sales support costs—spent to promote,
sell, produce, and distribute the product.

Overlapped Product Development Activities: Concurrent Engineering



Design for the Customer
The voice of the customer (VOC) is a term used
to describe a research effort that typically takes
place in the early phases of a new product or
process concept development.

beta testing An approach in which customers use
product prototype versions and provide feedback
to developers.

Quality function deployment (QFD) is widely
regarded as a useful tool for translating ordinary
language used to describe customer needs into
engineering language used to set product and
process design parameters.

Four linked information matrices are completed in QFD:
1. The customer requirements planning matrix , also
known as the House of Quality , identifies customer
requirements and translates them into a set of technical
product features.
2. The technical features deployment matrix translates
the technical product features into product design
specifications for critical product components.
3. In the third step, QFD translates the design
specifications into the process parameters and control
limits that define the processes that will deliver the
product components.
4. In the fourth and final step, QFD translates critical
process parameters into specific instructions to be
performed by operations personnel.



Design for the Customer

At each step, the QFD process generates requirements
(listed in the rows of the matrixes) and translates these
requirements into supporting specifications and actions
(listed in the columns of the matrixes).

This series of steps provides a systematic way to ensure
that all important customer needs are identified and
translated into product and process specifications. The
analysis usually requires several iterations to arrive at an
acceptable design.

Quality Function Deployment—the House of Quality



Failure Modes and Effects Analysis
Failure modes and effects analysis (FMEA) is a procedure for identifying and correcting potential quality problems
inherent to product or process designs. FMEA team should answer 2 basic questions: How can this product design (or
process design) fail to do what it is supposed to do? What should we do to prevent these potential failures?

Answering these questions involves five major steps from problem identification to resolution:

1. Determine what portions of the product or the process are to be analyzed.

2. Identify types of potential failures, modes for each failure type, causes and effects of each failure mode.

3. Prioritize the failure modes. For each failure mode, rate the frequency or probability of its occurrence, the
severity of its effects, and the inability to detect the problem early. Then prioritize failure mode causes and
identify the critical ones requiring action. To simplify the process of prioritizing, a risk priority number (RPN) is
calculated as RPN = Occurence Rating X Severity Rating X Undetectability Rating

4. Create plans to deal with each critical failure mode.

5. Implement the plans, measure their impact, and repeat the analysis as needed.



Value Engineering/Value Analysis
Value engineering/value analysis A method to improve the benefits and costs of a product through a detailed
examination of its function. Value analysis uses the same approach for existing products, including the following steps:

1. Identify the functional purposes of a product or component. Describe what the product does, not what it is. Describe
each function using a two-word phrase (one verb and one noun). For example, a function of a pencil is to “make
marks.”

2. Separate the various functions into two categories, those that make the product work, and those that make it sell.
For example, a drill motor’s housing protects the user from the motor and gears; this helps to make it work. A
housing with an especially comfortable handle makes the drill easier to use; this helps to sell the product.

3. Estimate the value (benefits and costs) of each function. Rate each function (high, medium, low) according to a
typical customer’s assessment of the importance of the function and the cost of providing that function.

4. Compare the importance of each function with its cost. Asking certain questions can improve the analysis; questions
such as: Can the function be eliminated entirely? Can the function be provided in some other way? Can the product
be simplified or standardized? What changes will reduce costs or speed up production?

5. Implement changes to the product design that maximize the value of the product. Verify the team’s conclusions by
gathering information from customers and suppliers, whoever has a stake in the success of the product. Then make
the changes and measure the results.



Design for Supply Chain Operations
Design for manufacture (DFM) is an umbrella term that describes any of a host of methods and tools 
that focus design activities on improving product producibility - a measure of the speed, ease, cost 
efficiency, and reliability with which a product can be produced. DFM efforts make use of many tactics 
for communicating and highlighting the needs and limitations that process capabilities impose on the 
product design. One tactic is to publish design rules such as:

•Reduce the total number of unique parts in the product.

•Reduce the number of fasteners used.

•Eliminate the need for specialized tools.

•Design all assembly tasks to come from one direction.



Design for Supply Chain Operations
Components standardization - Reusing part designs across multiple
products in order to reduce development and production costs.

Modular product design Using combinations of components with
standardized product interfaces to create different product
variations.

Design for logistics Focus on minimizing packaging, handling, and
shipping costs for products.

Design for environment Focus on minimizing the detrimental
environmental impacts of product and process designs across all
stages of a product’s life.



Technologies for product/process 
innovation

Some of the more important technological developments that are improving the speed and quality 
of design and development activities:

computer-aided design (CAD) Systems that automate the development of drawings and technical 
specifications.

computer-aided-engineering (CAE) Systems that create and analyze three-dimensional product 
models, reducing the need to build physical prototypes.

group technology A coding system that allows designers and manufacturing planners to identify 
product components that have similar design or processing characteristics.

product life cycle management (PLM) A software-facilitated process used to capture and share all 
the information needed to define products throughout their life



Summary
1. Innovative firms gain advantages over their competitors by virtue of their innovation competencies in

areas including idea and opportunity development, project portfolio planning, project management, and
post project learning.

2. More and more, innovation is a supply chain activity in which a firm involves its customers, key suppliers,
and other partners. This process of open innovation and co-development leads to higher quality products
developed faster and more efficiently.

3. A typical innovation project has stages of development including concept development, product and
process planning, detailed design and development, product and market testing, commercialization, and
market introduction.

4. Innovation project stages can be executed sequentially or concurrently, using an approach called
concurrent engineering, depending upon the requirements of the particular project.

5. A key challenge in managing an innovation project is the integration of the many interrelated
product/process design issues. A number of methods and tools are useful for managers who want to
encourage teamwork and cross-functional communication among project workers. These methods
include voice of the customer, early supplier involvement, quality function deployment, failure modes
and effects analysis, value analysis, design for manufacture, components standardization, and modular
design.



Homework
Managing operations across the supply (3rd edition) Swink, Morgan and other-Chapter 4
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Learning objectives of the lecture
•Revise supply chain management decisions

•Definition of MPC system. 

•MPC system framework. 

•Matching MPC system to business needs. 

•The evolution of the MPC system.



Supply chain operations
Main operations at the core of every supply chain:

•Plan-This refers to all the operations needed to plan and
organize the operations in the other three categories

•Source-activities necessary to acquire the inputs to
create products or services. 2 key operations are:
Procurement-the acquisition of materials and services;
and: credit and collections

•Make-operations required to develop and build the
products and services that a supply chain provides.

•Deliver-the activities that are part of receiving customer
orders and delivering products to customers



Demand forecasting
Supply chain management decisions are based on forecasts that define which products will be
required, what amount of these products will be called for, and when they will be needed. All
forecasts deal with four major variables that combine to determine what market conditions will be
like.

1 Demand Overall market
demand for product

2 Supply Amount of product
available

3 Product Characteristics Product features that
influence demand

4 Competitive Environment Actions of product
suppliers in the
market

1 Qualitative Relies on a person’s 
intuition or opinions

2 Causal Assumes that demand is 
strongly related to 
certain factors

3 Time Series Based on historical 
demand patterns

4 Simulation Combines casual and 
time series methods

4 forecasting variables and 4 forecasting methods



Aggregate Planning
Once demand forecasts have been created, the next step is to create a plan for the company to meet the
expected demand. This is called aggregate planning and its purpose is to satisfy demand in a way that
maximizes profit for the company.

The planning is done at the aggregate level and not at the level of individual stock keeping units (SKUs).
It sets the optimum levels of production and inventory that will be followed over the next 3 to 18 months.

There are three basic approaches to take in creating the aggregate plan. They involve trade-offs among
three variables.

1. Use production capacity to match demand – This approach results in low levels of inventory but it can 
be expensive to implement if the cost of adding or reducing plant capacity is high.

2. Utilize varying levels of total capacity to match demand – The result is low levels of inventory and also 
lower average levels of capacity utilization. This approach makes sense when the cost of carrying 
inventory is high and the cost of excess capacity is relatively low.

3. Use inventory and backlogs to match demand – This approach results in higher capacity utilization and 
lower costs of changing capacity but it does generate large inventories and backlogs over time as 
demand fluctuates. 



Product pricing plan
•Companies and entire supply chains can influence demand over time by using price. Depending on
how price is used, it will tend to either maximize revenue or gross profit.

•Typically marketing and sales people want to make pricing decisions that will stimulate demand during
peak seasons. The aim here is to maximize total revenue.

•Often financial or production people want to make pricing decisions that stimulate demand during low
periods. Their aim is to maximize gross profit in peak demand periods and generate revenue to cover
costs during low demand periods.

•Relationship of Cost Structure to Pricing:

•If a company has flexibility to vary the size of its workforce and productive capacity and the cost of
carrying inventory is high, then it is best to create more demand in peak seasons. If there is less
flexibility to vary workforce and capacity and if cost to carry inventory is low, it is best to create
demand in low periods.



Inventory management plan
Inventory management is a set of techniques that are used to manage the inventory levels within
different companies in a supply chain. The aim is to reduce the cost of inventory as much as possible
while still maintaining the service levels that customers require.

•Cycle inventory is the inventory required to meet product demand over the time period between
placing orders for the product.

Economic Order Quantity- Given the cost structure of a company, there is an order quantity that is the
most cost effective amount to purchase at a time. This is called the economic order quantity (EOQ).

If a certain inventory item has a high usage rate and it is expensive, the EOQ formula recommends a 
low order quantity which results in more orders per year but less money invested in each order.



Inventory management plan
For instance, let’s say that Item Z has an annual usage rate (U) of 240, a fixed cost per order (O) 
of $5.00, a unit cost (C) of $7.00, and an annual holding cost (h) of 30 percent per unit.

EOQ = 33.81 and rounded to the nearest whole unit, it is 34

Explanation: If the annual usage rate for Item Z
is 240, then the monthly usage rate is 20. An
EOQ of 34 represents about 1 and 3/4 months
supply. This may not be a convenient order size.
Small changes in the EOQ do not have a big
impact on total ordering and holding costs so it
is best to round off the EOQ quantity to the
nearest standard ordering size. In the case of
Item Z, there may be 30 units in a case. So it
would make sense to adjust the EOQ for Item Z
to 30.



Inventory management plan
•Seasonal inventory happens when a company or a supply chain with a fixed amount of
productive capacity decides to produce and stockpile products in anticipation of future
demand. If future demand is going to exceed productive capacity, then the answer is to
produce products in times of low demand that can be put into inventory to meet the high
demand in the future.

•Safety inventory is necessary to compensate for the uncertainty that exists in a supply chain.
Retailers and distributors do not want to run out of inventory in the face of unexpected
customer demand or unexpected.

Companies need to find a balance between their desire to carry a wide range of products and
offer high availability on all of them and their conflicting desire to keep the cost of inventory as
low as possible. That balance is reflected quite literally in the amount of safety stock that a
company carries.



Procurement (Source)
The procurement function can be broken into five main activity categories:

1. Purchasing - These activities are the routine activities related to issuing purchase orders for needed
products. There are two types of products that a company buys; 1) direct or strategic materials that are
needed to produce the products that the company sells to its customers; and 2) indirect or MRO
(maintenance, repair, and operations) products that a company consumes as part of daily operations.

2. Consumption Management- An understanding of how much of what kinds of products are bought from
whom and at what prices.

3. Vendor Selection- As a general rule, a company seeks to narrow down the number of suppliers it does
business with. This way it can leverage its purchasing power with a few suppliers and get better prices
in return for purchasing higher volumes of product.

4. Contract Negotiation- As particular business needs arise, contracts must be negotiated with individual
vendors on the preferred vendor list. This is where the specific items, prices, and service levels are
worked out.

5. Contract Management-Once contracts are in place, vendor performance against these contracts must
be measured and managed. Often the supplier themselves should be given responsibility for tracking
their own performance



Credit and Collections (Source)
Procurement is the sourcing process a company uses to get the goods and services it needs. Credit and
collections is the sourcing process that a company uses to get its money. The credit operation screens
potential customers to make sure the company only does business with customers who will be able to pay
their bills. The collections operation is what actually brings in the money that the company has earned.
The credit and collections function can be broken into three main categories of activity:

Set Credit Policy-The first step in this process is to review the performance of the company’s receivables.

Implement Credit and Collections Practices-The first major activity in this category is to work with the
company salespeople to approve sales to specific customers.

Manage Credit Risk-Managing risk can be accomplished by creating credit programs that are tailored to
the needs of customers in certain market segments such as high technology companies, start-up
companies, construction contractors, or customers in foreign countries. Payment terms that are attractive
to customers in these market segments can be devised.



Manufacturing Planning and Control
The manufacturing planning and control (MPC) system is concerned with planning and controlling all
aspects of manufacturing, including managing materials, scheduling machines and people, and
coordinating suppliers and key customers.

Typical MPC Support Activities:

•Long term- the system is responsible for providing information to make decisions on the appropriate
amount of capacity (including equipment, buildings, suppliers, and so forth) to meet the market
demands of the future.

•Short term-In the short term, detailed scheduling of resources is required to meet production
requirements. This involves time, people, material, equipment, and facilities. Key to this activity is
people working on the right things. As the day-to-day activities continue, the MPC system must track
the use of resources and execution results to report on material consumption, labor utilization,
equipment utilization, completion of customer orders, and other important measures of manufacturing
performance.

•Medium (intermediate) term-MPC system is matching supply and demand in terms of both volume and
product mix. The focus is more on providing the exact material and production capacity needed to meet
customer needs.



An MPC System Framework

Figure 1.1 Manufacturing planning and control system-simplified

This is a schematic of the general MPC system that would be used
within a firm for planning and controlling its manufacturing operations.

Front end-the set of activities and systems for overall direction setting.
This phase establishes the overall company direction for manufacturing
planning and control.

Engine-encompasses the set of MPC systems for detailed material and
capacity planning. For firms, producing a wide variety of products with
many parts, detailed material planning can involve calculating
requirements for thousands of parts and components, using MRP
(Material Resource Planning)-it determines period by period plans for
all component parts & raw materials.

Back-end – expresses MPC execution systems. Shop-floor establishes
priorities for all shop orders at each work center so the orders are
properly scheduled. Supplier systems provide detailed information to
the company suppliers.



An MPC System Framework
•Components and materials sourced from outside the organization require an analogous detailed schedule. In
essence, purchasing is the procurement of outside work center capacity. It must be planned and scheduled well to
maximize final customer satisfaction. Best-practice purchasing systems typically separate the procurement or
contractual activity from routine order release and follow-up.

•Additional activities not described on the chart include the measurement, follow-up, and control of actual results.
As products are manufactured, the rate of production and timing of specific completion can be compared to plans.
Quality management system is also important consideration, depending on the needs of the firm, these systems
monitor details associated with how well processes are able to meet design specifications for the items being
produced.

•The three-phase framework for manufacturing planning and control is supported by widely available MPC systems
and software, from master production scheduling to the back-end systems. This software is not only integrated to
follow the framework, it is also linked to other business activities in the ERP systems of many firms. That means
that the MPC systems provide inputs to the financial, distribution, marketing, and human resources systems that
require the information.



Matching the MPC System with the 
Needs of the Firm

•The specific requirements for the MPC system design depend on the nature of the
production process, the degree of supply chain integration, customers’ expectations, and
the needs of management.

•As the MPC system is required to integrate with other company systems in the supply chain and/or with
the ERP system of the firm, additional design parameters are introduced. Moreover, these MPC system
requirements are not static. As competitive conditions, customer expectations, supplier capabilities, and
internal needs change, the MPC system needs to change.

•MPC technology continues to change over time as well. The present trend is to more online data access
and systems. MPC status is also a product of the increasing speeds, decreasing costs, and increasing
storage capabilities of modern computers. Online systems provide multiple advantages, particularly
between firms. Internet-based systems are becoming an important way to support intrafirm coordinated
efforts.

•MPC systems must also reflect the physical changes taking place on the factory floor. Outsourcing,
contract manufacturing, and the hollowing out of the corporation dramatically affect MPC systems design.
Moves from job shops to flow processes to cellular manufacturing approaches affect the MPC systems
design as well.



An MPC Classification Schema

Figure 1.2: MPC Classification Schema

The figure demonstrates that the MPC
emphasis changes as the nature of the
product, process, or both, changes. For
example, as a product’s sales volume
grows over time, the MPC emphasis
might shift from right to left.

Regardless of where the company is in
Figure 1.2, it’s necessary to perform all
the activities depicted in Figure 1.1.
However, how they are performed can
be quite different for firms at different
points in Figure 1.2.

The lower left-hand corner of Figure 1.2 shows a flow-oriented manufacturing process
typical of many chemical, food, petroleum, and bulk product firms. Because products
are produced in streams instead of discrete batches, virtually no time elapses between
successive units. With these processes, the front-end concern of the MPC system is
primarily the flow rates that become the master production schedule.



An MPC Classification Schema

Repetitive manufacturing activities are found in many plants that assemble similar products
(e.g., automobiles, watches, personal computers, pharmaceuticals, and televisions). For such
products, component-part management is necessary, but everything is coordinated with the
flow or assembly rate for the end items.

Companies are trying to make processes more repetitive as opposed to unique in order to
achieve the operational advantages of repetitive manufacturing (shorter production cycles,
reduced lead times, lower inventories, and the like).

For many firms, successful use of MRP is an important step in evolving their approaches to
MPC. Once routine MRP operation is achieved, portions of the product and processes that can
be executed with JIT methodologies can be selected.



Evolution of the MPC System
•Although the activities shown earlier are performed in every manufacturing company, whether
large or small, MPC system configuration depends strongly on the company’s attributes at a
particular point in time.

•New technology, products, processes, systems, and techniques permit new competitive initiatives;
global competition intensifies many of these forces. Marketplace dictates drive revisions in
company strategy, which in turn often call for changes in manufacturing strategy, manufacturing
processes, and MPC systems.

•Shorter product life cycles come about partly because consumers have access to products from all
over the world. Cost pressures have translated into reductions of all manufacturing cost
components from material and labor to overhead and energy.

•But increasingly, cost and quality are the ante to play the game—winning requires flexibility and
responsiveness in dealing with even more fickle customer demands. Clearly, these pressures and
responses require changes in both the MPC system and the underlying manufacturing process



Evolution of the MPC System

Figure 1.3 - Evolutionary Responses to Forces for Change

 If the MPC system has remained unchanged for
a significant length of time, it may no longer be
appropriate to the company’s needs.

 The system, like the strategy and processes
themselves, must change to meet the dictates
of the market.

 In many instances, this may simply imply a
different set of evaluative criteria for the MPC
system. In other cases, new modules or
information may be required.

 The need for evolution in MPC systems implies
the need for periodic auditing that compares
system responses to the marketplace’s
requirements. The audit must address not only
the system’s focus but also the concomitant
training of people and match with current
objectives.



Summary
The framework for MPC is general, and all three phases must be performed, but specific applications necessarily reflect
particular company conditions and objectives.

In supply chain environments, the MPC system must coordinate the planning and control efforts across all companies involved.

Manufacturing planning and control systems should support the strategy and tactics pursued by the firm in which they are
implemented.

Different manufacturing processes often dictate the need for different designs of the MPC system.

The MPC system should evolve to meet changing requirements in the market, technology, products, and manufacturing
processes.

The manufacturing planning and control system should be comprehensive in supporting the management of all manufacturing
resources.

An effective MPC system can contribute to competitive performance by lowering costs and providing greater responsiveness to
the market.

In firms that have an integrated ERP system and database, the MPC system should integrate with and support cross-functional
planning through the ERP system.



Homework
Study books: 

Essentials of supply Chain management-4th ed. Hugos, Michael. Chapter 2

Manufacturing planning and control for supply Chain management: the GPIM reference (2nd 
edition) Jacobs, F robert., Berry, William lee. Chapter 1

Additional useful blogs & articles:

MRP VS Production Control VS ERP- https://valuechain.com/blog/mrp-vs-production-control-vs-
erp

MRP software example demo - https://www.youtube.com/watch?v=OwoSsyzTtZg&t=28s

https://valuechain.com/blog/mrp-vs-production-control-vs-erp
https://www.youtube.com/watch?v=OwoSsyzTtZg&t=28s
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Learning objectives of the lecture
Demand management in MPC systems: What role does demand management play in the
manufacturing planning and control system?

Demand management and the MPC environment: How do the different manufacturing
environments shape the demand management activities?

Communicating with other MPC modules and customers: What are the communication linkages
between demand management, other MPC modules and customers?

Information use in demand management: How can the information collected be used to
enhance the current and future performance of the firm?

Managing demand: What day-to-day management activities are required to manage demand?



Demand Management in MPC Systems
•Demand management is a gateway module in MPC, providing the link to the marketplace, sister
plants, warehouses, and other important “customers.”

•As such, it is in demand management that we gather information from and about the market doing
things like forecasting customer demand, entering orders, and determining specific product
requirements.

•Moreover, it is through this module that we communicate with our customers by promising delivery
dates, confirming order status, and communicating changes.

•Demand management is also concerned with identifying all sources of demand for manufacturing
capacity, including service-part demands, intra company requirements, and promotional inventory
buildup or other needs for pipeline inventory stocking.



Demand Management in MPC Systems
The external aspects of the demand management module are depicted as the double-ended arrow
connected to the marketplace outside the MPC system. This simply underscores the need to communicate
with the customers as well as to gather information from and about them. The other linkages are with the
sales and operations planning (SOP) module and the master production scheduling (MPS) module. The
information provided to SOP is used to develop sales and operations (including manufacturing) plans
covering a year or more in duration at a fairly high level of aggregation.

Demand management in MPC system

Both forecast and actual demand
information is provided to the MPS
module. It is in the MPS module that
short-term, product-specific
manufacturing plans are developed
and controlled as actual demand
becomes available and information is
provided to provide delivery promises
and order status to customers.



Demand Management in MPC Systems
•It is through these linkages that quantities and timing for all demands must be collected and
coordinated with the planning and control activities of the company. The planning part of MPC
involves determining the capacity that will be made available to meet actual future demands for
products. Much of this planning activity occurs in the sales and operations module.

•The control part determines how the capacity will be converted into products as the orders come in.
The company executes the plan as actual demand information becomes available. The control function
determines how the company will modify the plans in light of forecast errors and other changes in
assumptions that inevitably occur.

•For many firms, planning the execution and controlling demand quantities and timings are a day-to-day
interactive dialogue with customers. For other firms, particularly in the process industries, the critical
coordination is in scheduling large inter- and intracompany requirements. For still others, physical
distribution is critical, since the factory must support a warehouse replenishment program, which can
differ significantly from the pattern of final customer demand.



Demand Management in MPC Systems
•The difference between the pattern of demand and the response by the company points out the
important distinction between forecasts and plans. In demand management, forecasts of the
quantities and timing of customer demand are developed. These are estimates of what might occur in
the marketplace. Manufacturing plans that specify how the firm will respond are based on these
forecasts. The plan for response can look quite different from the forecasts.

•This distinction between forecasts and plans is important for two reasons. First, a manager cannot be
held responsible for not getting a forecast right. We can and should hold managers responsible for
making their plans, however. Much of what the MPC system is about is providing the means for making
as good a set of executable plans as possible and then providing the information to execute them.
When conditions change, the control function should change the plans and the new plans should be
executed faithfully.

The demands of customers are independent demands. When (and if ) a customer decides to buy our
product, that decision is independent of the actions of the company. For example: the demand for the
decals depends on our plans for producing the snowboards. It is dependent demand. Similarly, the
“demand” from our warehouses for snowboards depends on our plans for replenishing the
warehouses.



Demand Management and the MPC Environment
Demand management activities must conform to the strategy of the firm, the capabilities of
manufacturing, and the needs of customers. Different strategies, capabilities, and customer needs
define different MPC environments within which demand management activities are carried out.

The customer order decoupling point can be looked at as the point at which demand changes from
independent to dependent. It is the point at which the firm—as opposed to the customer—
becomes responsible for determining the timing and quantity of material to be purchased, made,
or finished.

Example: Consider for a moment a small tailor shop. If customers go into the shop and buy suits
from the available stock (off the rack), the customer order decoupling point is the finished suit (the
finished goods inventory). In this case, the customer decides which suit to buy and when to buy it
(independent demand for the suits). The tailor decides what suits to make and when to make them
(dependent demand for the fabric).



Demand Management and the MPC Environment
•Firms that serve their customers from
finished goods inventory are known as
make-to-stock firms.

•Those that combine a number of
options together to meet a customer’s
specifications are called assemble-to-
order firms.

• Those that make the customer’s
product from raw materials, parts, and
components are make-to-order firms.

•An engineer-to-order firm will work
with the customer to design the
product, then make it from purchased
materials, parts, and components. Of
course, many firms will serve a
combination of these environments,
and a few will have all simultaneously.

Customer Order Decoupling Point in Different Environments



The Make-to-Stock (MTS) Environment
In the make-to-stock (MTS) environment, the key focus of the demand management activities is on the
maintenance of finished goods inventories. In this environment, customers buy directly from the
available inventory, so customer service is determined by whether their item is in stock or not.

Inventory of manufactured goods may be located very far from the manufacturing plant. Moreover,
there may be several locations from which the customers buy their goods. This means that there is
both a geographical and temporal dimension to the maintenance of finished goods inventory.

Physical distribution concern in demand management-A key aspect of the management of the
finished goods inventory is the determination of when, how much, and how to replenish the stock at a
specific location. Some MTS firms employ plant warehouses, distribution centers, local warehouses,
and even vendor-managed inventory inside their customers’ locations. Management of this supply
chain requires information on the status of inventory in the various locations, relationships with
transportation providers, and estimates of the customers’ demands by location and item.



The Assemble-to-Order (ATO) Environment
The assemble to order-some industrial products are assembled to meet the users’ specifications.

•In the assemble-to-order environment, the primary task of demand management is to define the
customer’s order in terms of alternative components and options, for example, a two-door versus four-
door car, with or without antilock brakes. It is also important to assure that they can be combined into a
viable product in a process known as configuration management.

•One of the capabilities required for success in the assemble-to-order environment is engineering design
that enables as much flexibility in combining components, options, and modules into finished products
as possible.

•Some ATO firms have applied lean manufacturing principles to dramatically decrease the time required
to assemble finished goods. By so doing they are delivering customers’ orders so quickly that they
appear to be MTS firms from the perspective of the customer.



The Assemble-to-Order (ATO)  
Environment

•There are some significant advantages from moving the customer order decoupling point from finished
goods to components. The number of finished products is usually substantially greater than the
number of components that are combined to produce the finished product.

•Consider, for example, a computer for which there are four processor alternatives, three hard disk
drive choices, four CD-DVD alternatives, two possible speaker systems, and four monitors available. If
all combinations of these 17 components are valid, they can be combined into a total of 384 different
final computer configurations. It is much easier to manage and forecast the demand for 17
components than for 384 computers. If Ni is the number of alternatives for component i, the total
number of combinations for n components (given all are viable) is:

Total number of combinations= N1 * N2 * . . . * Nn



The Make (Engineer)-to-Order (MTO) Environment
•The focus of demand management in the MTS and ATO environments was largely on satisfying customers
from the appropriate inventory—finished goods or components. In the make-to-order and engineer-to-
order environments, there is another resource that needs to be taken into account—engineering.

• Moving the customer order decoupling point to raw materials or even suppliers puts independent
demand information further into the firm and reduces the scope of dependent demand information.
Moreover, the nature of the information needed from customers changes.

•In the make (engineer)-to-order environment, on the other hand, we are not sure what they are going to
buy. We need, therefore, to get the product specifications from the customers and translate these into
manufacturing terms in the company.

The customer order decoupling point could actually be with the supplier in the engineer-to-order case. In 
all the environments, suppliers’ capabilities may limit what we are able to do, so coordination with them 
is essential. This span of involvement from customer to supplier gives rise to the term supply chain 
(sometimes called the demand chain), and the coordination of activities along the supply chain is 
referred to as supply chain management. This is a concept that we will see again in our discussion of 
demand management.



Communicating with Other MPC Modules and Customers

Regardless of the environment, demand management has important internal and external
communication tasks. Forecast information must be provided to sales and operations planning (SOP).
Detailed demand information must be communicated to master production scheduling (MPS), and
information on product availability must be made available to customers both for planning purposes
and to manage the day-to-day customer order activities.

Demand Management Communication Activities for Each Environment



Sales and operations planning
•A key requirement for demand management communication with sales and operations planning is to
provide demand forecast information. In turn, sales and operations planning will provide coordinated
sales and operations plans. In order for these plans to be comprehensive, all sources of demand must be
accounted for, both in quantity and timing.

•It is not sufficient to simply determine the market needs for product. To get a complete picture of the
requirements for manufacturing capacity, engineering resources, and material needs, we must gather
demand information for spare parts, inter- and intracompany transfers, promotion requirements, pipeline
buildups, quality assurance needs, exhibition or pilot project requirements, and even charitable
donations.

•Choosing the appropriate measure for determining capacity needs is important to effective
communication between demand management and SOP. The measure can vary with the environment.

•Sales and operations planning may develop plans by product families, geographical regions, organizational
units, or even combinations of these and other categories. This means the plans may not line up
completely with the market. Moreover, the sales and operations plans may be stated in dollars or some
other aggregate measure, while the market buys specific products. This creates the need for demand
management to translate and synchronize the communication of data between market activities and SOP.



Master Production Scheduling
Interactions between demand management and master production scheduling (MPS) are frequent and
detailed. As customer orders are received and entered into the MPS, the detailed order information must be
provided to the master production scheduler as the orders occur. Similarly, demand management needs
information on the status of orders, capacity consumed, and capacity available so customers can be kept
informed. Details vary significantly between make-to-stock, assemble-to-order, and make-to-order
environments.

In the assemble-to-order environment there are customer orders already booked for several periods into the
future, reflecting the need to provide accurate delivery promise dates to the customers.

The types of uncertainty also differ between these environments. In the make-to-stock case, uncertainty is
largely in the demand variations around the forecast at each of the inventory locations. In this case,
additional levels of inventory (safety stock) are held in order to provide the service levels required. In the
assemble-to-order case, the uncertainty involves not only the quantity and timing of customer orders but
product mix as well.

For the make-to-order environment, the uncertainty is often not the timing or quantity of the customer order
but, rather, what level of company resources will be required to complete the engineering and produce the
product once the exact requirements are determined.



Dealing with Customers on a Day-to-Day Basis
•A primary function of the demand management module is converting specific day-to-day customer
orders into detailed MPC actions. Actual customer demands must be converted into production
actions regardless of whether the firm manufactures. make-to-stock, assemble-to-order, or make-to-
order products. Details may vary, depending on the nature of the company’s manufacturing
environment.

•In make-to-order environments, the primary activity is controlling the progress of customer orders in
order to meet the promised delivery dates. Any engineering or manufacturing changes must be
related to the master production scheduler to determine their impact on the final delivery to the
customer.

•While firms often perform this function the same way for assemble-to-order products, only limited
communication with engineering would be needed to determine promise dates. In both these
environments, there’s communication from the customer (a request for a product) and to the
customer (a delivery date) through the demand management module. Later there may be additional
communication with the customer to respond to order status requests. These aspects of demand
management have such names as order entry, order booking, and customer order service.



Information Use in Demand Management
The information gathered in demand management can be used to enhance current and future
performance of the firm.

Make-to-knowledge:

Between these suppliers and customers the goal is to improve the competitiveness of the entire chain,
not just that of each of the companies independently. In some cases this allows the two firms to
operate with knowledge of the other firm’s needs. Examples of such knowledge would include the
customer’s inventory position (when using vender managed inventories, for example) and/or
production schedule. This information allows one to know as closely as the customer when an order
will be needed. This reduces the dependency on forecasts.

The knowledge comes from a natural evolution in the use of electronic data interchange (EDI) and
Internet-based systems. The first interfirm applications of these communication means tends to
consist of electronically processing transactions, such as orders, invoices, and payments.



Information Use in Demand Management
Data Capture and Monitoring:

Data capture and monitoring activities of demand management fall into two broad categories: the
overall market and the detailed product mix.

The overall market-The data most appropriate for sales and operations planning is overall market
trends and patterns for the product families. The intent is to determine on an ongoing basis any
changes in the general levels of actual business for input to the sales and operations planning
process.

The detail product mix-concerns monitoring the product mix for master production scheduling and
customer order promising. The intent is to quickly determine changes in customer preferences for
adjusting manufacturing and providing delivery information.

For both the overall market and the detailed product mix, it’s important to capture actual demand 
data where possible. Many companies use sales instead of demand for purposes of making demand 
projections. Unless all demands have been satisfied, sales can understate actual demand.



Information Use in Demand Management
Customer Relationship Management:

An important tool for gathering information on customers is customer relationship management
(CRM). This is a very broad topic in its own right, so we discuss only a few of the demand
management uses of the tool. In many consumer product companies, particularly those
establishing supply chain relationships over the Internet, individual customer data is being captured
and monitored by using CRM software. Because the data comes from requests by individual
customers, it reflects more closely actual customer demand.

In the make- or assemble-to-order environments, CRM can be a useful means for developing similar
insights into the customers. Data from CRM can be used to develop make-to-knowledge plans on
an individual customer basis. Gathering current information on the customers’ preferences can
provide early warnings of shifts in design and mix preferences.

This can be a big advantage to engineering and also provide information that could be useful in the
development of raw material purchasing and manufacturing scheduling.



Information Use in Demand Management
Outbound Product Flow:

Physical distribution (outbound product flow) activities are planned on the basis of the information
developed in the demand management function. Customer delivery promise dates, inventory
resupply shipments, interplant shipments, and other such information from demand management are
used to develop short-term transportation schedules.

Information on the specific timing for resupply shipments can be integrated with distribution planning
as well. For example, the information can be used to schedule resources at the warehouse and
provide for the delivery capacity needed.

The management of product distribution requires the same comprehensiveness of demand
determination that the other functions need, since it is within this capacity derived from that demand
that the day-to-day distribution function operates. Adequate planning of the capacity needs greatly
facilitates day-to-day distribution operations.



Managing Demand
Organizing for demand management

Most companies already perform many, if not all, the activities associated with demand management.
In many instances, organizational responsibility for these activities is widely scattered throughout the
firm. The finance or credit department performs credit checks and order screening associated with
customer orders. Sales, customer service, or supply chain management departments handle order
entry or booking. Outbound product activities are associated with the distribution, traffic, or logistics
departments of firms.

Monitoring the Demand Management Systems

Monitoring the input and output of the configuration management system can disclose product
opportunities and provide insights for managing the priorities for producing product modules and
options. If customers are increasingly requesting product combinations that can’t be built, it might be
a signal to engineering to work on making the products feasible.

Balancing supply and demand

Balancing Supply and Demand A key element of the demand management module is providing the
information to help balance the supply of products with the demand. Gathering intelligence on actual
conditions in the marketplace provides the basis for deciding whether to change the company’s plans.



Collaborative Planning, Forecasting, and 
Replenishment (CPFR)

•CPFR represents a major enhancement of the principles of demand management presented earlier in
this chapter. This approach is a recent innovation for dramatically improving communications between
customers and suppliers in forecasting product demand.

•CPFR focuses on reducing the variance between supply and demand for individual products. It is based
on making organizational changes in both customer and supplier companies to improve
communication and collaboration, developing new business processes for creating forecast
information, and introducing daily communication between companies of a shared forecast.

•The concept of CPFR is to enable customers and suppliers to work together in a close, collaborative way
to improve the understanding and communication of product forecast information. The mutual
objective is to improve business results for each individual company and for the combined supply
chain. Successful adoption of CPFR was reported by Sears and Michelin in their joint initiation of
collaboration involving 220 Michelin stock keeping units (SKUs) at all of Sears’s Auto Center and
National Tire and Battery locations.

•In another case, CPFR was initiated by a manufacturer to improve its competitiveness. Motorola
reports the implementation of CPFR in its Mobile Device Division, where sales were both highly
variable and not synchronized with actual customer demand.



Nine-Step CPFR Process Model

The Voluntary Interindustry Commerce
Standards Association developed a nine-
step CPFR process model to provide a
general framework for companies
interested in implementing CPFR (see
Figure 3.7).

This framework provides retailers and
suppliers with general guidelines for
sharing key supply chain information
and coordinating their plans.

Step 1
Establish collaborative relationship

Step 2
Create joint business plan

Step 3
Create sales forecast

Step 4
Identify exceptions to the sales forecast

Step 5
Resolve/collaborate on exception items

Step 6
Create order forecast

Step 7
Identify exceptions to order forecast

Step 8
Resolve/collaborate on exception items

Step 9
Generate order



Nine-Step CPFR Process Model
The first two steps in the model, establishing a collaborative relationship and creating a joint business
plan, are critical in ensuring a successful CPFR implementation. In many companies, this means moving
away from a culture of arm’s length transactional relationships with customers or suppliers. Changing a
company’s culture can take many months to accomplish. CPFR projects can fail because of a lack of
executive support, lack of collaboration rigor, or unclear objectives at the outset.

It is important to change the firm’s business strategy to one that supports close collaboration between
companies and to share sensitive demand information. Key activities at both the supplier and the
customer include coming to agreement on common business objectives and strategy, changing the
organization structure to facilitate close collaboration, and redesigning the planning processes so that
effective problem identification and resolution can actually occur.

Process changes are essential in implementing a collaborative relationship and business strategy. 
Further, changes in information technology are often required to support the new process design and 
to provide more effective information sharing.



Nine-Step CPFR Process Model
Figure shows the Sears-
Michelin project teams that
were created to implement the
project plan and achieve the
activity timetables. These
teams were created by the two
companies to be responsible for
the individual project activities.
They included both business
and technical personnel,
working on a part-time basis.
The teams took between one
and four weeks to complete
their assigned task, depending
on the complexity of the task

The redesigned business process at Sears-Michelin has several important characteristics.
 First, all of the CPFR data have been consolidated at a centralized location that is accessible

to both the customer and the supplier.
 Second, the centralized data can be used with disciplined business rules to create

meaningful exception reports that are e-mailed weekly to alert Sears and Michelin
personnel to problems that are occurring within the supply chain.

 Finally, the CPFR process has made meetings between the two companies much more
productive.

Project teams



Nine-Step CPFR Process Model
Steps 3 through 9 in the CPFR Model

The CPFR process at Motorola provides a good example of the individual weekly activities in this cycle.
The communication process includes regular weekly meetings involving multiple points along the
supply chain.

Monthly Meeting Communication Process-example of Motorola



Concluding principles:
The following principles will help managers to effectively carry out these tasks.

Demand management systems and procedures must be aligned with the market environment of the
firm.

All demands on product resources must be identified and accounted for in providing forecast
information to sales and operations planning and master production scheduling.

Data capture must not be limited to sales (demand) but should include knowledge, trends, systems
performance, and demand management performance.

Implementing CPFR can lead to important organizational and business process improvements for the
customer and the supplier.

The CPFR process can improve customer service, sales, inventory, and margin performance for
customers and suppliers in a supply chain.



Homework
Study books: 

Manufacturing planning and control for supply Chain management: the GPIM reference (2nd edition) 
Jacobs, F robert., Berry, William lee. Chapter 3 (please review tests at the end of the chapter!

Additional articles/blogs/videos:

How can CPFR enhance your supply chain- https://www.thebalancesmb.com/how-cpfr-can-enhance-
your-supply-chain-4158975

Introduction to Hubspot CRM- https://www.youtube.com/watch?v=qDCyvvdzND4 

https://www.thebalancesmb.com/how-cpfr-can-enhance-your-supply-chain-4158975
https://www.youtube.com/watch?v=qDCyvvdzND4


Thank you for the attention! 

E-mail: n.parekhelashvili@ug.edu.ge



Supply Chain Management

Lecturer: Natia Parekhelashvili 

WEEK 6-Managing Inventories



Learning objectives of the lecture
•Define the different types and roles of inventory in the supply chain;

•Explain the financial impact of inventory on firm performance;

•Explain and compute asset productivity and customer service–related measures of inventory 
performance;

•Calculate inventory policy parameters to minimize total acquisition cost in continuous review, periodic 
review, and single period models;

•Determine the cost of a company’s service level policy;

•Explain the advantages and disadvantages of different inventory location strategies;

•Describe practical techniques for improving inventory planning and management.



Types of inventory
Raw materials and component parts are items that are bought from suppliers to use in the production of
a product.

Work in process inventory-Once these items enter the production process, they become classified as
work in process inventory

Finished goods inventory - Items that are ready for sale to customers

MRO inventory - Maintenance, repair, and operating supplies

There are several reasons that holding inventory is considered necessary. Inventory plays several
important roles in a supply chain:

•Balancing Supply and Demand

•Buffering Uncertainty in Demand or Supply

•Enabling Economies of Buying

•Enabling Geographic Specialization



Types of inventory
Balancing Supply and Demand

Holding inventory allows an organization to intermittently produce batches of products, instead of
having to produce at exactly the same time and rate as demand.

Cycle stock Inventory-repeatedly produced or ordered and then used to fill demand in normal
replenishment cycles.

Seasonal stocks-Additional inventories produced in advance of seasonal peak demands or held after
seasonal peak supplies.

Buffering Uncertainty in Demand or Supply

Managers rarely know with absolute certainty the amount of future demand for a product.
Consequently, they hold extra inventory to meet unexpected demand or delays in replenishment.

Buffer (or safety) stock - Extra inventory held to guard against uncertainty in demand or supply.



Types of inventory
Enabling Economies of Buying

For several reasons, supply managers may buy more inventory than they immediately need. Often,
suppliers offer price discounts to encourage customers to purchase larger quantities at one time.

Speculative stock-Stock purchased or produced to hedge against future price increases or
shortages.

Enabling Geographic Specialization

Supply locations and demand locations are rarely the same. It would be infeasible to locate
production facilities in every demand location. Instead, the company holds inventory in
distribution centers near major customer demand zones located around the world.

Inventory frequently must be stored in such centers to quickly meet the demand of customers in
different locales.

Transit stock - Items being transported from one location to another.



The financial impact of inventory
Balance sheet considerations:

For many firms, and particularly for wholesalers and retailers, inventory represents a very
significant portion (30 percent or more) of the company’s total assets. Because most
owners/stockholders prefer to keep their investment and their debt as low as possible,
they prefer to keep inventories low.

Costs Related to Inventory:
Product cost: The amount paid to suppliers for products that are purchased.
carrying (or holding) cost - Several expenses that are incurred due to the fact that
inventory is held: 1. Opportunity cost, including the cost of capital; 2. Cost of owning and
maintaining storage space; 3. Taxes; 4. Insurance; 5. Costs of obsolescence, loss and
disposal; 6. Costs of materials handling, tracking, and management.

Order and Setup cost:
Order cost-The expenses incurred in placing and receiving orders from suppliers.
Setup cost-Administrative expenses & expenses of rearranging a work center to produce
an item.
Stockout Cost - Cost incurred when inventory is not available to meet demand.

Example: 
Suppose Whirlpool
Corporation determines that
its inventory carrying cost is
30 percent of product value
annually. A particular
refrigerator that Whirlpool
makes and holds as finished
goods has a value (cost) of
$1,000. Whirlpool may then
consider that its annual
inventory carrying cost on
one unit of the refrigerator is
$300 ($1,000 × .30) or $25
per month ($300/12).



Measures of inventory performance
Inventory turnover measures the ratio between the average amount of inventory
the company holds and its level of sales. 3 different ways to measure inventory
turnover:

Inventory turnover = Cost of goods sold/Average inventory @ cost

Inventory turnover = Net sales/Average inventory @ selling price

Inventory turnover = Unit sales/Average inventory in units

Companies that achieve high turnover rates enjoy several advantages, including:
Increased sales volume due to having rapid flow of new or fresh items; Less risk of
obsolescence or need to mark down or discount prices; Decreased expenses
related to holding inventory; Lower asset investment and increased asset
productivity;

However, there is a danger of having an inventory turn rate that is too high. These
possible dangers include: Possible lowered sales volume due to running out of
needed items (see the discussion of stockouts); Increased cost of goods sold due
to inability to produce or purchase in quantity; Increased purchasing, ordering,
and receiving time, effort, and cost.

Example:
As an example of calculating
inventory turnover, suppose a
firm has an annual cost
of goods sold of $500 million and
its average inventory level during
the year is $80 million at cost.
Then, Inventory turnover = Cost
of goods sold / Average
inventory level = $500 / 80 = 6.25
turns
This can also be expressed as
turning its inventory every 58.4
days (365 days in a year divided
by the turnover rate of 6.25
times).



Measures of inventory performance
Another common way that companies think about their inventory investment
is in terms of days of supply, which is considered a forward-looking measure.
Days of supply (also called days of sales or days of inventory) is the number of
days of business operations that can be supported with the inventory on
hand, given that no more inventory is bought or produced.

Days of supply = Current inventory / Expected rate of daily demand

Service level - A measure of how well customer demand is met and stockouts
are avoided.

Stockout-An event that occurs when there is demand for an item and no
inventory is available.

It is common to measure stockouts as the number or percentage of inventory
items for which there is no inventory on hand at the time of demand.

Example:
Suppose there are
currently 2,000,000
finished automobiles
sitting in dealer or
manufacturing facility
lots. If expected sales of
automobiles are 25,000
units per day, then days
of supply = 80 days =
2,000,000/25,000.



Inventory management systems
Independent demand - inventory systems Inventory management systems used when the demand for
an item is beyond the control of the organization.

Dependent demand - inventory systems Management systems used when the demand for an item is
derived from the demand for some other item.

The major independent demand inventory systems can be broken into two types:

The continuous review model, where inventory is constantly monitored to decide when a
replenishment order needs to be placed,

Periodic review model, where the management system reviews and orders inventory at some regular
interval.

When is a continuous review or periodic review system best? It comes down to costs. Continuous
review systems usually require large investments in technology (scanners and a transaction
management system) to provide continuous monitoring and updated information.

However, because more accurate and up-to-date information is available, less safety stock is required



The continuous review model
Two basic questions must be answered in planning inventories. First, how much should be ordered
when an order is placed? Second, when (or how often) should an order be placed?

The Case of No Variability-In this case we will assume that both the demand for an item and the
supplier’s lead time to replenish it are constant and known, with no variation.
How much to order?
Total acquisition cost (TAC) The sum of all relevant inventory costs incurred each year. TAC = Annual
ordering cost + Annual carrying cost.
Saw-tooth diagram-An illustration of the pattern of ordering and inventory levels.

Economic order quantity (EOQ) The order quantity that minimizes the sum of annual inventory 
carrying cost and annual ordering cost

Reorder Point-reorder point (ROP) The minimum level of inventory that triggers the need to order 
more.



The continuous review model
There are several assumptions underlying the EOQ formulation that often do not hold true in practice:
• No quantity discounts—Product cost is constant regardless of quantity ordered.
• No lot size restrictions—It is possible to order a lot size equal to the EOQ.
• No partial deliveries—The product is produced and delivered in a single batch.
• No variability—Product demand and replenishment lead time are known and constant, and there are no quality
or other problems that would introduce uncertainty in either supply or demand.
• No product interactions—The ordering of one product is not tied to the ordering of some other product.

Quantity discounts-take the following steps to determine the order quantity when quantity discounts are 
available:

Step 1. Identify the price breaks offered by the supplier.
Step 2. Calculate the EOQ for each possible unit price, starting with the lowest price
possible.
Step 3. Evaluate the feasibility of each EOQ value.
Step 4. Calculate the TACQD for each feasible EOQ and for the minimum quantity required to attain each price 
break. TACQD includes the product cost itself, because the unit cost now varies as a function of the order quantity. 
Step 5. Pick the order quantity that has the lowest TAC.



The continuous review model
Lot size restrictions-How could the quantity discount approach be used to deal with the situation
where products must be ordered in a particular batch size?

Partial order deliveries-In some situations, a replenishment order might be delivered in multiple
shipments that occur as the product is produced. For example, a vendor may ship some product to
us a little at a time, rather than making us wait until the entire batch is produced before the vendor
ships anything. In this case, the first units in a replenishment order can be sold as the later units in
the order are still being produced. In a production environment, units can be made available for sale
immediately, one by one, as they are produced. EOQ dealing with this situation is production order
quantity.

Production order quantity-The most economic quantity to order when units become available at the
rate at which they are produced.

Supply and demand lead times are both variable and at least somewhat unpredictable (despite the
best efforts of forecasting). The way that we accommodate this uncertainty is to hold safety stock.



The continuous review model
Demand during lead time-The amount of demand that occurs while awaiting receipt of an inventory 
replenishment order.

The formula for determining the standard deviation of demand during lead time is:



The continuous review model
A service level policy specifies the amount of risk of incurring a stockout that a firm is willing to
incur. Ideally, this policy should weigh inventory carrying costs against stockout costs. However,
because stockout costs are so hard to quantify, determining a service level policy is often a matter of
managerial judgment, not a quantitative analysis.

Revisiting ROP and Average Inventory-Two revisions are required to earlier formulas when safety 
stock is used. The addition of safety stock increases both the reorder point and the average 
inventory held by the firm.



The periodic review model
Continous review system provides constant knowledge of the inventory status of an item, and a fixed 
order quantity is placed when the ROP is reached.

Order interval-A fixed time period that passes between inventory reviews.

Uncertainty period-A period of time when an unknown amount of inventory is on hand.

Order quantity in the periodic review system is determined by the amount of inventory we expect to
use or sell during the uncertainty period, plus safety stock, minus the amount of inventory we
currently have on hand, as shown in the following equation:



Single period inventory model
In many situations, managers use a single period inventory model, because inventory is ordered and
used only one time, and it has little value after the period is over.

Single period inventory model - Model used to determine the order size for a onetime purchase.

•The single period inventory model applies in situations where long lead times and item perishability
eliminate the need or opportunity to issue a replenishment order such as:

•Fashion, where a retailer must decide the number of swimsuits to purchase from manufacturers well
before the summer season begins. Long lead times may prevent the retailer from making
replenishment orders during the season.

•Restaurants, where food ordered for one time period spoils and cannot be used in a future time
period.

•Sizing decisions for facilities such as hotels, hospitals, arenas, or movie theaters for events.

•Crowdsourcing, where an individual or firm (such as Uber) might contract with a number of service
providers (drivers) for a given time period.



Impact of location on inventory requirements
In addition to determining how much inventory to order and when to order it, companies must also
determine where to stock inventories of different items. Many companies have several
manufacturing plants, distribution centers, or other facilities that maintain inventories of the same
items.

Total system inventory - The sum of the inventory held across all of the locations in a company.

Square root rule - A method of estimating the impact of changing the number of locations on the
quantity of inventory held. The following formula provides an easy estimate of the impact of the
change in the number of stocking locations on total system safety stock:



Impact of location on inventory requirements

Trade-offs in the economics of facility location create several strategic approaches for answering
the question of where to stock inventories:

(1) centralization - allows managers to lower total system inventories through economies of
consolidation, sharing, and demand pooling.

(2) localization-Localization of inventories (stocking inventories in many locations close to centers of
customer demand) requires more total system inventory, but enables the network to fulfill orders
more quickly (shorter delivery distances mean shorter delivery lead times).

(3) hybrid-A firm pursuing a hybrid (in-between) strategy will also have many localized inventory
stocks, yet it will operate separate facilities in coordinated ways. In this approach, warehouses or
stores might ship inventories to each other to cover unexpected changes in demand, and they
might coordinate replenishment orders.



Managing inventory
Planning and tracking inventory is both an art and a science. To improve inventory systems, it is useful to think
about the causes of cycle stocks, safety stocks, and so on, along with possible alternatives.

Managing cycle stocks:
The primary driver of cycle stock is the order quantity. Reducing order quantity reduces total average inventory.
Recall that the EOQ is a function of annual demand, order (or setup) cost, inventory carrying cost, and product
price.
Managing safety stocks:
Inventory managers focus much of their attention on reducing safety stock. Recall that the reason for safety stock
is uncertainty (due to variability) in both demand and lead time. If you can reduce uncertainty, then you reduce
the need for safety stock.

ABC analysis - The ranking of all items of inventory according to importance. A ranking of items generally reveals
the effect of Pareto’s law: a small percentage of the items account for a large percentage of the sales (or profit, or
items that are either important or difficult to obtain).

Without ABC analysis, companies frequently assume that all inventory items are equally important. Therefore,
they establish the same safety stock policy for every item. ABC analysis can be used to establish different policies
for different items.



Managing locations
•Firms reduce the number of warehouses and distribution centers in their logistics networks in search
of savings from consolidation (think of the square root rule). Chain retailers such as Walmart and
Target utilize distribution centers to replenish the inventories of retail stores. By adding distribution
centers as consolidation points between suppliers and stores, these retailers reduce, rather than
increase, total system inventory. While this may seem counterintuitive, consider the alternative for
the chains.

•e-commerce changes the inventory location strategy. From a relatively small number of distribution 
centers, Amazon can offer tens of thousands of different products with a relatively small inventory of 
each, as compared to the total inventory of a specific item accumulated across all of the hundreds of 
traditional brick-and-mortar retailers.

•Another approach used in some situations is to share inventory among different locations within a 
firm. For example, dealers of Caterpillar equipment sometimes share repair parts and supplies among 
themselves



Inventory information systems and models
•Managing inventory requires an information system that provides accurate data concerning, among
other things, quantities of inventory on hand and expected arrivals of replenishment items.
Inaccurate inventory records create uncertainty, which usually requires firms to hold additional
safety stocks.

•Inventory record accuracy is affected by a number of factors. As items are received or produced,
they must be logged into the system correctly and in a timely fashion. Technologies such as bar
codes and electronic identification tags can help in this effort. Point-of-sale scanning systems help
with accuracy and up-to-date information as well.

•Inventory audits are important to ensure that entry and count errors are identified and corrected. A
common audit approach is cycle counting, where each item in inventory is physically counted on a
routine schedule. An easy way to set these audit cycles is to use the ABC classification discussed
earlier.

two-bin system Inventory of an item is stored in two different locations.



Managing inventory across supply chain
An item that is considered a finished product for one firm may well be a raw material or component part for
a downstream supply chain member. The further downstream an item is in the supply chain, the more
expensive it is to stock that item.

The bullwhip effect occurs when a small disturbance in the flow of orders generated by a customer
produces successively larger disturbances at each upstream stage in the supply chain.

Every day, supply chain operations managers uncover new ways of improving performance by more
thoroughly integrating decision making and execution. Three initiatives to accomplish this are

• Supplier-managed inventory (The supplier is responsible for managing the inventory located at a 
customer’s facility.

• Collaborative planning, forecasting, and replenishment (CPFR)- partner firms periodically share 
information and forecasts in order to jointly develop their production, distribution, and replenishment plans.

• Blockchain-A decentralized, distributed and public digital ledger that is used to record transactions across 
many computers so that the record  cannot be altered without agreement of all network participants.



Example-Supplier-Managed Inventory at Stryker 
Instruments

Stryker Instruments, a manufacturer of hospital equipment and instruments, had a classic inventory problem: It
wasn’t able to share real-time information with its key suppliers. Although its inventory levels were too high,
the company was hesitant to lower them for fear of stockouts.

Using an inventory management solution from Trade-Beam, Inc., Stryker instituted a new four-step process
with its suppliers:

1. Stryker sets monthly inventory targets for each part number. Suppliers are responsible for keeping inventory
within the target inventory range. 2. The inventory management system gives suppliers real-time visibility into
Stryker’s on-hand inventory levels, forecasts, current and future production schedules, and order commitments.
More than 90 percent of Stryker’s direct materials supply is now managed through the vendor replenishment
process. 3. Using these data, the system helps suppliers determine how and when to ship materials to Stryker
to ensure that inventory remains within target levels. 4. Suppliers enter into the TradeBeam inventory
management solution promises for future ship dates with projected quantities, and they also provide advance
shipment notice (ASN) information for products shipped.

As a result, Stryker has seen a 30 percent reduction in direct materials inventory for its manufacturing facilities
in Michigan and Ireland. It also has seen a 30 to 40 percent reduction in finished goods inventory sent to Stryker
distribution centers in the U.K. and Japan.



Homework

Study book:

Managing operations across the supply(3rd edition) Swink, Morgan and other. Chapter 7.

Please carefully review calculations of EOQ and other concepts in the chapter, on the example of
Trexoid.



Thank you for the attention! 
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WEEK 7-Lean Systems



Learning objectives of the lecture
•Explain how the lean system approach improves value for internal operations and across the supply 
chain;

•Describe the cultural changes, tools, and techniques needed to implement a lean approach;

•Recognize the strengths and limitations of lean systems;

•Apply the concept of lean systems to product design.



Introduction
The focus of this chapter is lean—a systematic approach that helps managers identify and
reduce/eliminate waste and variance in the processes under their control.

In addition to high-volume production settings and hospitals, lean systems have been applied to the
production of unique, short-run collector dolls (Madame Alexander Dolls), high-end designer luggage
(Louis Vuitton), and jet airplanes (Boeing), and in services (Lincoln Financial Group). Starbucks (a
leading maker and retailer of specialty coffees) uses lean principles and practices to enable its baristas
(coffee preparers) to speed up drink preparation, while maintaining product quality. The principles,
tools, and procedures that make up the lean management system are highly versatile.

In many industries, the lean system approach has become the dominant way that operations
managers view their businesses. Because lean offers such a powerful way to eliminate waste and
variance in operational processes, it is important for all business professionals to understand its
underlying principles and tools.



Lean systems explained
just-in-time (JIT) An older name for lean systems-manufacturing, stockless production, zero
inventories.

Toyota Production System (TPS) Another term for lean systems; refers to the specific lean system
implemented at Toyota

The lean systems approach is a philosophy of operations management that emphasizes the
minimization of the amount of all the resources (including time) used in the various activities of the
enterprise.

The elimination of waste and its causes is actually the defining objective of lean. More importantly,
lean is also a philosophy—that is, a way of thinking and a way of viewing business activities and their
associated resources. As a philosophy, lean offers managers guidelines that they must adapt to fit the
firm’s situation—the needs of its critical customers, the specific form of product value delivered, and
the operations setting. Practices that work well in one setting may not work as effectively in another.



Strategic Benefit of Lean Systems
By becoming lean a firm can significantly lower its break-even
production quantity, the minimum amount of output the firm
needs to sell in order to make profit. (C=P-Vc)

Lean does this in two ways: by increasing the contribution margin
(the difference between price and the firm’s direct costs) and by
reducing fixed overhead costs.

Lean increases the contribution margin (increasing the slope of the
red line) in several ways. First, outsourced activities are now done
by suppliers that are more efficient—thus reducing variable costs.
Second, lean applications remove wastes, making internal
operations more efficient as well. Third, improved efficiencies and a
lower break-even point free up capacity to produce in small
quantities and to target the specific needs of different customers.
By offering more tailored and attractive products, the firm can raise
prices (thus further improving contribution margins).



Lean Systems Objectives, Culture, and Guiding 
Principles

The objectives of lean systems are to produce:

1. Only the products (goods and services) that
customers want,

2. Only as quickly as customers want them,

3. With only features that customers want, and no
others,

4. With perfect quality,

5. In the minimum possible lead times,

6. With no waste of labor, materials, or equipment,

7. Using methods that reinforce the occupational
development of workers.

To achieve the objectives, identified above, lean is
guided by important shared cultural beliefs and
values, a common language, and five important
principles:

•Principle 1. Precisely specify value for each specific
product.

•Principle 2. Identify the value stream for each
product.

•Principle 3. Make value flow without interruptions.

•Principle 4. Let the customer pull value from the
producer.

•Principle 5. Pursue perfection.



Lean Systems Objectives, Culture, and Guiding 
Principles

“Identify the value stream for each product,” suggests that a firm must clearly understand and link together
all of the activities involved in product development, order processing, production, and delivery. Operations
analysts often map out these processes in order to identify value-adding and non–value-adding (wasteful)
steps. Wastes of all kinds can usually be categorized into one of seven basic types of waste.

•Waste of overproduction - Processing more units than are necessary.

•Waste of waiting-Resources wasted waiting for work.

•Transportation (move) waste - Units being unnecessarily moved.

•Processing waste – Excessive or unnecessary operations.

•Inventory waste - A supply of items held by a firm to meet demand.

•Motion-(unnecessary or excessive resource activity).

•Product defects-(waste due to unnecessary scrap, rework, or correction).



Lean Systems Objectives, Culture, and Guiding 
Principles



Lean Systems Objectives, Culture, and 
Guiding Principles

Inventory
Hides Operating
Problems



Lean Systems Objectives, Culture, and 
Guiding Principles

Principle 1, “Precisely specify value for each specific product,” maintains that the final consumer ultimately
determines the value of a product or service.

Principle 2, “Identify the value stream for each product,” suggests that a firm must clearly understand and
link together all of the activities involved in product development, order processing, production, and
delivery.

Principle 3, “Make value flow without interruptions,” means that the movements of materials and
information in value streams should be swift and even.

Principle 4, “Let the customer pull value from the producer,” is the source of the term pull system.

pull system-Activities in the operating processes are initiated by actual customer demands, and not by
forecasted demands.

Principle 5, “Pursue perfection,” suggests that continuous improvement is always possible. As long as
workers are implementing the first four principles, they will always uncover more opportunities to improve
processes and eliminate waste.



Lean Systems Objectives, Culture, and 
Guiding Principles

lean system - The culture that is present in lean systems and that places a high value on respect for people in
the system.

In the lean systems philosophy, employees are viewed as critical resources for success, for several reasons:

• Acceptance: Everyone from top to bottom must buy into the goals and approaches underlying lean. Veteran
employees must be willing to teach new employees the basics of lean through both words and actions.

• Source of flexibility: At the heart of lean is an emphasis on building flexibility to respond directly to
customers’ demands (pull system). This type of flexibility requires employees who are multiskilled and cross-
trained, workers who can move quickly to fill constantly changing demand requirements.

• Working in teams: Lean places a high value on teamwork. Problems are best solved when representatives
from different functional areas, suppliers, and customers work together in a team environment.

• Power in their hands: Employee empowerment means giving frontline workers responsibility and resources
for improving product quality and flow, because they are most familiar with the processes that must be
improved. These employees have the power to stop work if, for example, they see instances of problems
emerging in the system. Managers and engineers must be willing to trust and work with frontline workers in a
partnership.



Lean Systems Objectives, Culture, and 
Guiding Principles

The lean system culture is based on certain shared values and beliefs. Of these beliefs, the following are the
most important:

Manage with data. Problems and solutions are identified, solved, and evaluated with data (quantitative,
objective information). Data analysis replaces opinions, and the focus is placed on process performance rather
than personal feelings.

• Waste is a symptom. Inventory and other visible forms of waste are never attacked directly. Rather, they are
seen as the results of problems elsewhere.

• Goals are to be met. Managers must set realistic, achievable goals. The expectation is that everyone will
meet their goals. It is management’s role to find out how to help everyone meet their goals.

• Standardization is fundamental to performance improvement. Standardization highlights variation and
abnormalities. It simplifies problem solving.

• Process orientation. If you don’t like the outcomes (the level of quality, the cost, the lead time), then you
change the process. Lean involves attaining better behavior by identifying the critical processes and changing
them.



Implementing lean systems and techniques

Along with a common culture and
language, lean encourages a
common view of work processes
and improvement techniques. Table
classifies lean tools and techniques
according to their areas of primary
operational impact. Some of the
tools work together synergistically.



Implementing lean systems and 
techniques

Total Productive Maintenance (TPM)

Equipment breakdowns create variance and costs within operational processes, not to
mention user frustration. Equipment failures, setups, processing speed losses, and
quality defects often all can be traced to a lack of preventive maintenance. TPM works
to identify and prevent all potential causes of breakdowns to achieve an ambitious
goal of zero unplanned downtime.

Group Technology—Cellular Manufacturing

In contrast to a functional layout (which puts the same types of equipment together in
departments), or a product layout (which assigns workers to highly specialized,
individual machines and tasks), group technology (GT) gathers in one location all of
the equipment and work skills necessary for complete production of a family of similar
products.



Tools and techniques
Focused Factories

The focused factory applies the same logic of group technology at the plant level. This approach reduces
customer-induced variance by grouping together similar customers and then designing and implementing
production systems (factories) to serve these specific customers (and no one else). A factory can be
market-focused, supplying a range of products to customers with similar or complementary demand
patterns and value propositions, or it can be product-focused, producing products that have similar
technological processing requirements.

TAKT Time Flow Balancing

TAKT time flow balancing is a lean systems scheduling approach aimed at synchronizing the output rate 
with the rate of customer demand. Takt is a German word that means pace or rhythm of operations.



Tools and techniques
Kanban (Pull) Scheduling

In keeping with the principle of letting customers pull value from the producer, the
lean approach uses a scheduling system that can immediately and clearly
communicate the demands of the customer to the delivery system. A kanban (pull)
scheduling system does this. Kanban is the Japanese term for a signal. Kanbans are
most often a system of control cards that govern material movements through a
process. However, empty bins, colored golf balls, lights, or other types of items also
have been used as kanban signals.

A common approach uses two basic types of kanbans: production kanbans and
withdrawal kanbans (also known as conveyance kanbans). A production kanban
authorizes a worker to replenish an empty bin, specifying the type of parts and the
number to build.

When an empty bin arrives at a workstation with a production kanban attached, it is
a signal to build a new batch of items to fill the bin. A withdrawal kanban authorizes
someone to withdraw a standard amount of specific parts from a container. If a
worker processing the job runs out of a part, the withdrawal kanban that
accompanied the job gives that person the authority to take an empty bin to a
replenishment area and to exchange it for a full bin.



Tools and techniques
Level, Mixed-Model Scheduling

An important goal in lean systems is to schedule work so that flows are smooth and predictable.
Level, mixed-model scheduling, also known as heijunka, is the practice of leveling production of
different product models over a period of time, with the goal of reducing batch sizes and lead times. It
consists of two linked steps: load leveling and mixed-model scheduling. Load leveling is essentially a
calculation of the average rate of production needed for each item based on the overall TAKT time.
Then, one uses mixed-model scheduling to decide how to distribute the production of different
products over the workday.

The level, mixed-model scheduling approach apportions batches of each product to be produced
evenly throughout the day. For example, in a plant that produces four products, small production runs
of products A, B, C, and D (ideally one unit in each run) are sequenced again and again throughout the
day.



Tools and techniques
Setup Reduction

In order for level, mixed-model schedules to be efficient, changeovers required to switch from one product to
the next must be minimized. In general, setup reduction lowers changeover times and costs and makes it
possible to produce outputs in smaller batch sizes more efficiently. teamwork to make setups faster.

The most commonly used approach for setup reduction is that of single minute exchange of dies (SMED).
This is a systematic three-stage procedure for reducing long setups:

• Stage 1: Separate internal and external setups. An internal setup includes any setup procedure that occurs
while the equipment sits idle. In contrast, an external setup is any setup activity that workers complete while
the equipment operates.

• Stage 2: Convert internal setups to external setups. Again, this is done by examining the flow process chart
and developing a new process.

• Stage 3: Streamline all activities in a setup. This stage tries to eliminate any activities performed to make
adjustments, calibrations, elaborate positioning, unnecessary tightening, or trial runs.



Tools and techniques
Statistical Process Control

Statistical process control (SPC) makes use of various statistical tools for analyzing the capabilities of
a given process and for monitoring its performance. The essential goal of SPC is to put controls in
place that help ensure the quality of production and give quick notice when unusual events occur
that might lead to product or service defects. SPC tools are discussed in greater detail in the Chapter
6 Supplement, “Quality Improvement Tools.”

Visual Control

Visual control is like SPC in that its goal is to immediately make the status of an operation visible and
continuously updated for all interested parties. Bulletin boards, SPC charts, large electronic displays,
and lighting systems are some of the means used to make real-time performance metrics available to
large numbers of people. The nearby Get Real box that provides an example of an andon board
illustrates one form of visual control. Visual control reduces waste by reducing reaction time and
maintaining a sense of urgency.



Tools and techniques
Quality at the Source

Quality at the source (often abbreviated as Q@S) is an emphasis on eliminating defects at their
origination points. Three techniques are often associated with quality at the source: jidoka, stop-
and-fix (or line-stop) systems, and andons (trouble lights).

Jidoka-Japanese for autonomation, jidoka represents a focus on developing technological features of
equipment and processes that automatically detect and flag problems while the systems run.

A stop-and-fix (line-stop) system works on the simple premise that an operator should stop the
process and immediately fix any significant problem that arises, rather than allowing it to continue
making poor quality output.

Andons (Trouble Lights)- Programs to enhance quality at the source may rely on visual signals to
identify the exact locations of problems in the system. Lean systems often combine these andons
(trouble lights) with jidoka and stop-and-fix systems to make problems highly visible, allowing
workers to develop visual control of a process. Check out examples of andon systems in the nearby
Get Real box.



Tools and techniques
Kaizen Events

A Kaizen Event is a short-term project aimed at improving an existing process, or an activity within a process. It is:
Team-oriented; Short-term and focused; Action-oriented; Repetitive.

Critical to the success of the Kaizen Event is gemba kaizen. The term gemba (meaning “actual place”) emphasizes
the notion that managers and employees are obligated to see problems and issues in person, rather than relying on
reports.

Process Analysis/Value Stream Mapping

It is a graphical technique that helps managers understand material and information flows as a product makes its
way through the process.

Poka Yoke (foolproofing) – An emphasis on redesigning processes in such a way as to make mistakes either
impossible or immediately apparent to the worker.

Simplification and standardization

In lean systems, simplification and standardization are means used to reduce lead time and process variances of all 
sorts. Simplification focuses on eliminating non–value-added activities in a process. Standardization is aimed at 
clarifying and documenting the steps in a process so that they are executed exactly the same way every time by 
every worker. 



Tools and techniques
5-S Program

Effective housekeeping is
an important discipline
in lean systems. It
prevents wastes of
waiting and inventory by
reducing the chances of
lost tools, equipment
breakdowns, and
damaged goods. One
popular housekeeping
program is known as the
5-S program.



Applying lean systems
The lean approach
requires tight coordination
of marketing, sales, and
operations to increase
communication and
decrease order processing
lead times. Some firms
have achieved this
coordination by creating
integrated product teams
responsible for marketing,
sales, design, production,
and distribution



Applying Lean Systems to Services

Increasingly, managers are applying
lean concepts to service operations.
Examples of lean services can be
found in call centers, health care,
higher education, software
development, and public/private
services.

lean services - The application of
lean system principles and tools to
service operations.

• Delay: on the part of the customer (waiting in line, waiting for
delivery of the service).
• Duplication: having to re-enter data, repeat information, answer
the same questions from several different people within the same
organization.
• Unnecessary movement: lack of one-stop services.
• Unclear communication: confusion over product or service use,
wasting time finding something.
• Incorrect inventory: being out-of-stock;
• Opportunity lost to retain or win customers: due to ignoring
customers, unfriendliness, rudeness or not addressing the
customer’s needs.
• Errors in service transactions: service defects, lost or damaged
goods.
• Service quality errors: lack of quality in service processes.

Waste in services



Applying Lean Systems Across the Supply 
Chain

Lean supply chains strive to eliminate the need for inventory, lead time, and capacity buffers. This is
best achieved if suppliers and customers work together as partners in streamlining the system.
Visibility plays an important role. Partners must work together to develop an environment where
suppliers can “see” into their customers’ operations, and vice versa.

Applying lean principles to supply chain relationships leads to the following prescriptions:

• Buy to achieve the lowest total cost (as compared to the lowest unit price).

• Keep distances between partners short (in the case of Toyota, this has been restated as “buy in the
country where manufacturing is performed”).

• Minimize the number of suppliers.

• When a problem occurs, treat the problem as a symptom and focus on what in the supply chain
processes could have contributed to the emergence of that problem.

• Work with your suppliers and not against them; the firm is only as strong as the weakest supplier.



Applying lean systems to product 
innovation

Lean design applies lean principles and tools to the task of designing products. Lean

design has three major goals:

• Design products that exactly meet customers’ needs (to generate real value).

• Design products that support corporate strategic objectives and that meaningfully differentiate the
firm and its products from those offered by the competition.

• Design products that reduce/minimize the opportunities for waste.

To be successful, radical innovation depends on unfettered idea generation with lots of exploration and
testing. Employees are encouraged to generate as many new ideas as possible using new and different
approaches and processes. The radical innovation approach can be seen as “wasteful” from a lean
perspective, because a primary goal of lean is to reduce slack.



Homework

Study book:

Managing operations across the supply(3rd edition) Swink, Morgan and other. Chapter 8

Articles:

https://ufuture.com/top-10-lean-manufacturing-companies-world/ - Top 10 lean manufacturing 
companies today 

https://ufuture.com/top-10-lean-manufacturing-companies-world/


Thank you for the attention! 

E-mail: n.parekhelashvili@ug.edu.ge
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WEEK 8: Sourcing and supply management



Learning objectives
•Define supply management and understand its impact on a firm’s performance;

•Define and describe each of the six supply management goals;

•Analyze costs and make insourcing/outsourcing decisions;

•Describe the steps in supply category management;

•Explain the steps in the sourcing process;

•Describe how to assess and select suppliers;

•Understand ways to manage ongoing supplier relationships.



Supply management’s impact
According to the Institute for Supply Management (ISM), supply management is the identification,
acquisition, positioning, and management of resources and capabilities that a firm needs to attain its
strategic objectives. Organizations make many types of purchases including:

• Raw materials, parts, and components that go into the products they make.
• Indirect materials that support operations such as office supplies and maintenance supplies.
• Capital equipment.
• Information systems and software.
• Services such as accounting, legal, advertising, staffing, and engineering design.
• Integrated solutions that combine both goods and services.

Supply management-The identification, acquisition, and management of inputs and supplier relationships.

Sourcing-The process used to acquire goods and services including identifying needs; developing purchase
specifications; identifying, assessing, and selecting suppliers; and managing on-going supplier relationships.



Supply Management Goals
1. Ensure Timely Availability of Resources

The right purchases are needed at the right time to support new product launches, operations, 
and shipments. Late supplier deliveries or poor supplier quality can halt operations, causing 
deliveries to customers to be late.

2. Identify, Assess, and Mitigate Supply Chain Risk
Supply managers gather information and carefully evaluate supply markets and suppliers’ 
capabilities to assess supply chain risk. 

Supply chain resilience-The
capability of a supply chain to
minimize the impact of a disruption
and to recover after a disruption.

Supply chain risk
The probability of an unplanned
event that negatively affects a firm’s
ability to serve its customers.



Supply Management Goals
Factors contributing to risk: 
• Supplier technical, operations, or quality problems.
• Supplier financial problems.
• Labor disputes.
• Major increases or decreases in demand.
• Lack of transparency in the supply chain.
• Inadequate physical, information, and intellectual 
property security.
• Disasters such as fires, earthquakes, hurricanes, and 
floods.
• Political instability.
• Changes in government regulations.
• Concentration of suppliers within the same 
geographical region.

Many large companies use machine learning
software for continuous monitoring of supply
chain risk. Other ways to increase supply chain
resilience include:
• Holding higher inventory levels of critical
materials to allow more time to react if a
disruption occurs.
• Using more than one supplier for critical
purchases so that there is a “backup” just in
case.
• Working closely with suppliers to improve
their capabilities.
• Requiring suppliers to have geographically
dispersed operations.

https://www.youtube.com/watch?v=LMiqsBJWzs4



Supply Management Goals
3. Reduce Total Costs

The total cost of using a product can be much greater
than its purchase price. The supplier with the lowest
price may not have the capabilities to meet the buyer’s
quality, delivery, or other requirements, ultimately
resulting in delays and higher costs.

The total cost of ownership (TCO) considers all the
costs incurred before, during, and after a purchase.
These include sourcing costs, purchase price,
transportation, handling, inspection, quality, rework,
maintenance, and disposal

When the Costs Occur Type of Costs

Before the transaction Time spent and costs of
searching for, visiting,
evaluating, and certifying
suppliers

During the transaction Purchase price and costs of
ordering, transporting,
expediting, receiving,
inspecting, and following up.

After the transaction Costs of inventory, supply
risk, production downtime,
defects in finished goods,
warranties, safety recalls,
replacements, repairs, lost
sales, liability, and damaged
reputation



Supply Management Goals
Although purchase prices may be lower, the total costs of ownership can be higher with global
sourcing because of:

•Long lead times.
•Higher transportation costs.
•Higher inventory costs because of higher safety stock and in-transit inventory.
•Lack of flexibility to make changes in quantity or specifications because of the global inventory in
the long transportation pipeline.
•Costs of travel and communication.
•Complexity, delays, and costs from customs clearance, duties, and border security.
•Potential quality problems because of differing standards and difficulty in monitoring.
•Cost of poor quality because the entire transportation pipeline from the supplier could be filled
with poor-quality materials.
•Costs of monitoring compliance with supplier code of ethics and sustainability performance.



Supply Management Goals
4. Enhance Quality

A product’s quality depends in large part upon the quality of all of its inputs. Quality is an order
qualifier with a specified level needed for a company to do business with a supplier. Most large
corporations require that their suppliers have extensive quality management systems such as ISO
9000 and statistical process control.

5. Access Technology and Innovation

Firms look to suppliers as sources of innovation and new technology to aid the design of new
products and the improvement of existing ones. Very few firms have all the necessary expertise to
develop needed innovations on their own. For example, Procter & Gamble acquires innovative ideas
from suppliers and others using an online crowdsourcing process called “Connect + Develop.”



Supply Management Goals
6. Foster Sustainability

Supply managers play important roles in
fostering sustainability, which simultaneously
addresses how decisions made within the firm
and throughout the supply chain affect people,
the planet, and company profits. Firms develop
policies and procedures designed to improve
sustainability. Sustainability is important
because of customer expectations, government
regulations, and social pressures.

Goals Supply Management Example

Support and provide value to 
the community

Provide jobs in the supplier’s 
community

Increase social diversity Use minority, women, and veteran-
owned suppliers

Encourage environmental
responsibility

Require suppliers to comply with all 
environmental laws

Display ethical behavior Engage in fair contract negotiations

Practice and promote 
financial responsibility

Accurately report financial dealings 
with suppliers

Respect human rights Use suppliers who conform to fair 
labor practices such as working hours 
and fair pay

Ensure a safe working 
environment

Use suppliers who conform to safety 
standards



Making an insourcing/outsourcing decision
After setting supply management
goals, you must determine which
resources and capabilities should be
provided by the firm (insourcing) and
which should be provided by its
suppliers (outsourcing).

Because of its complexity,
insourcing/outsourcing analysis
should be done by a crossfunctional
team.



Making an insourcing/outsourcing decision
The steps in making an insourcing/outsourcing decisions:

Step 1. Assess Fit with the Firm’s Core Competencies. Evaluate the product’s or process’s
relationship to the firm’s current or future core competencies. Compare the savings from
outsourcing to the risk of losing core competencies or intellectual property. To reduce risk,
insource activities in areas of core competencies, even if outsourcing is less expensive.

Step 2. Evaluate the Suitability for Outsourcing. Mature products with standard processes and
requirements are often outsourced. Mature technology means that there are many capable
suppliers and the intellectual property risk is low.

Step 3. Evaluate the Reasons for Outsourcing. Compare the benefits of outsource-to produce
other, more profitable products. However, costs will not be lower if freed-up resources are not
used.



Making an insourcing/outsourcing decision
Step 4. Assess All Relevant Quantitative Costs. If previous steps indicate that outsourcing makes
sense, compare the costs to make the product internally against the total cost of purchasing it.
Classify costs as either fixed or variable:

• Fixed costs per contract. These are the one-time costs incurred by the buying firm at the start
of the contract or when beginning to make a product. For example, the firm may have to buy
equipment to make the product or it may incur reorganization costs when outsourcing.

• Fixed costs per order. These costs happen each time an order is placed. For example, there are
costs to inspect and refurbish tools for individual production runs.

• Variable costs. These are costs associated with each unit produced, including labor, materials,
asset depreciation, energy, or the purchase price.



Making an insourcing/outsourcing decision
Step 5. Assess All Qualitative Factors. It is not always possible to quantify all factors affecting the
insourcing/outsourcing decision. Numerous qualitative factors are often important, including:
Difficulty in assessing the supplier’s capabilities; Effort needed to manage the supplier; The supplier’s
location, logistics, and travel; Quality of the supplier’s management team; Compatibility of
organizational cultures and values; Supplier’s willingness to remain flexible and accommodate
changes; Supplier’s labor–management climate; Supplier’s warranty, repair, and support systems;
Proprietary information and degree of secrecy required.

Step 6. Review the Capabilities of Suppliers. After assessing the costs and qualitative factors,
determine whether to use current or new suppliers. Review the technical, financial, manufacturing,
and quality-related capabilities of suppliers as described later in this chapter.

Step 7. Make and Implement a Decision. Make a decision based on the analysis and document the
reasons for the decision. Move forward to implement the decision, either with sourcing or internal
operations



Supply chain category management
Companies use supply category management to develop and implement consistent supply
management strategies across the organization. Categories are groups or families of similar
purchases that are managed using similar supply management strategies and tactics.

Identify purchase categories:

Spend analysis shows what is being purchased, at what prices, and from which suppliers. Data from
all purchases from enterprise resource planning systems (ERP), procure to pay systems, purchasing
cards, or other systems are combined, cleansed, and analyzed. Spend analysis is done using either
specialized software or by modules in ERP systems.

Develop Strategies Using Portfolio Analysis

After purchase categories are identified, analyze the supply markets for the most important
categories.



Supply chain category management
Supply management strategies and tactics vary by category:

• Strategic purchases represent a high spend level and are high risk. Typically these purchases are unique
and core to the firm’s performance. Tactics—Use one or two suppliers and build partnerships with them
to foster collaboration and innovation.

• Bottleneck purchases are high risk and low spend and typically are not core to the firm’s performance,
but lack of availability can cause delays. Tactics—Use at least two suppliers to assure supply, develop new
suppliers, and explore using different materials.

• Leverage purchases are low risk but represent a high level of spend. They typically Tactics—Standardize
purchases across the company, use competition to select suppliers, and consolidate purchases with one or
a few suppliers to get discounts.

• Noncritical items typically are a low percentage of overall spend and have little impact on performance.
Tactics—Use vendor-managed inventory and allow users to make their own purchases using online
catalogs or corporate credit cards (called purchasing cards) to lower the transaction costs of purchasing.

Supply management strategies must support the organization’s strategy as well as the  other functional 
strategies within the firm. Supply management strategies address issues such as: Number of suppliers to 
use; Supplier location; Type of relationships.



Supply chain category management
Number of suppliers:

Supply base optimization - The determination of the number of suppliers to use.

• Using too many suppliers increases complexity and administrative costs and makes communication

and control difficult.

• Using too few suppliers increases supply chain risk from disruption, may increase prices, and may limit

access to innovation.

To reduce suppliers, standardize purchases and buy families of similar items from a single supplier.

Supplier Location

Today, it is possible to source products from almost anywhere in the world. There are points to consider
while making location related decisions.



Supply chain category management
Consider the following questions when deciding upon a supplier location:

How important is it to use a close, local supplier?

Is it important to source nationally/regionally? Countries sometimes have laws requiring a company to source in

the same country in which it sells products, especially for airplanes and construction projects.

Should the supplier have a global presence? This can be important so that the supplier can expand into the same

regions as the firm. Many global companies, such as Ford, work with global first-tier suppliers.

Is low cost the primary objective? If so, sourcing from suppliers in emerging economies can be considered.

Offshoring-the practice of basing some of a 
company's processes or services overseas. 

Nearshoring-the practice of transferring a
business operation to a nearby country,
especially in preference to a more distant
one.

Reshoring-the practice of transferring a
business operation that was moved
overseas back to the country from which it
was originally relocated.

Onshoring-relocation of business processes
to a lower-cost location inside the national
borders



Supply chain category management
Type of Supplier Relationships:

Adversarial relationships are typified by distrust, limited communications, and short-term win-lose business
transactions. Adversarial relationships are barriers to effective supply chain management.

Arm’s-length relationships tend to be limited to simple transactions like placing and filling orders. Interaction
and information sharing are low but relationships lack the high levels of distrust of adversarial relationships.
Characteristics of adversarial and arm’s-length relationships include:
• Purchase price is the primary focus. Suppliers want the highest possible price while buyers want the lowest 
price without regard for the supplier’s profit margin.
• Relationships are short term.
• Information is viewed as a source of power. Information sharing is limited to that needed for the 
transaction.
• Buyers attempt to minimize dependency through multiple sourcing.
• Suppliers try to minimize dependency on any one buyer by having multiple customers.



Supply chain category management
Cooperative relationship means that buyers and suppliers work with each other to attain mutually
beneficial goals but do not engage in high levels of interaction, information sharing, and collaboration that is
necessary for innovation. Many supplier relationships fall into this category.

Full partnerships-Relationships that have close working relations, trust, mutual respect, and highly
integrated operations.

Characteristics of full partnerships include:

• Close working relations, trust, mutual respect, and highly integrated processes and operations.

• Long-term contracts.

• Mutual sharing of information such as long-term strategies, forecasts and schedules, plans for future
products, and costs. Many buyers allow suppliers direct access to their information systems, and vice versa.

• Frequent informal interactions among members of several different functions in the respective firms
(sales, engineering, operations, and so on).

• Collaboration to improve processes and reduce total costs so both parties benefit.



Examining the sourcing process
Identify Need and Develop Specifications

Purchase requisition-A document that communicates needs between the user and supply 
management.

Engage Internal Stakeholders

Purchase specifications A
description of the
technical requirements of
a purchase that is
communicated to
Suppliers.



Examining the sourcing process
Identify Potential Suppliers

After purchase specifications are developed the next step is to find capable and willing suppliers. A
starting point is to consider the firm’s current suppliers or those used in the past. Using current suppliers
saves time, reduces sourcing costs, and is consistent with supply base optimization.

Request for proposal (RFP) or request for quotation (RFQ)-Documents sent to suppliers to request bids.
These must describe the purchase requirements as specifically as possible.

Competitive bidding-A selection process in which suppliers submit bids to win the buyer’s business.

If the supplier wishes to do business with the firm, a salesperson submits a proposal or quotation
through the procure-to-pay system. Each proposal or quotation is carefully evaluated to ensure that the
suppliers can meet requirements.

When purchase price is the most important factor, suppliers are selected using competitive bidding or
online reverse auctions. Suppliers are prequalified to ensure they meet requirements and then selected
based on the lowest quoted price. With competitive bidding each supplier submits one quotation. With
online reverse auctions, suppliers submit multiple bids that are visible to all participants driving prices
lower during a set time period.



Examining the sourcing process
Competitive bidding is often required for purchases by local, state, and federal governments. 
Use these methods when:

• Purchase specifications are known, clear, and will not change.
• The spend level is large enough considering the time and effort required.
• There are a number of equally qualified suppliers who are willing to compete.

Negotiation is an exploratory bargaining process
(planning, reviewing, analyzing, compromising)
involving a buyer and seller seeking to reach mutual
agreement on all aspects of a contract—including
price, service, specifications, technical and quality
requirements, contract length, delivery frequency,
shipping, and payment terms.

Negotiation is used when:
• The exact purchase requirements are not certain or may
change,
• Different combinations of requirements may be acceptable,
• Access to supplier innovation is needed,
• Early supplier involvement in product development is
required,
• The start-up for doing business with the organization is
complex or costly,
• Customized equipment is needed.



Examining the sourcing process
Supplier Evaluation Using a Weighted-Point Model

A weighted-point model links the supplier’s performance rating to the firm’s competitive priorities. The steps
to develop a weighted scoring model are:
1. Work with internal stakeholders to weight each performance category so the sum of the weights equals 100
percent. The weights should reflect the company’s priorities for the purchase.
2. Based on data from suppliers’ quotations and other information, rate each supplier on each category using
scales of 1 to 3 or 1 to 5, with the higher score indicating better performance.
3. The rating for each category is then multiplied by the weight to get its score.

Based on this model on the left side of
the slide, Supplier B would be selected
because its score is the highest.
Although there is a numerical score,
the weights and ratings are based on
managerial judgment and therefore
are subjective.



Examining the sourcing process
Manage Ongoing Supplier Relationships

Information Sharing and Coordination with Suppliers -To signal to the supplier that goods or services
are needed, supply managers use the procure-to-pay system to issue a purchase order (PO). A
purchase order (PO) is a legally binding document describing all terms and conditions of a purchase.
Buyers and suppliers electronically share purchase transaction documents including purchase orders,
invoices, and shipping notices, typically as part of procure-to-pay systems. Procure-to-pay software
uses robotic process automation (RPA) to match the PO, the supplier’s invoice, and the receiving
documents in the payment process. In the future, using smart contracts, blockchain, and IoT,
payments will be made automatically after sensors indicate that the right quantity has been received.

Internet of Things (IoT)-The network of physical devices
(such as phones, vehicles, machines, and appliances)
that are embedded with sensors, software, and
connectivity that enable data exchange and analysis

Blockchain-A decentralized, distributed digital ledger
that is used to record transactions across many
computers so that the record cannot be altered
without agreement of all network participants.
Useful to provide system visibility and to prevent
distortion of data.



Examining the sourcing process
Supplier Relationship Management (SRM) - tries to do for supplier management what CRM does with
customers. That is, SRM is a comprehensive system, facilitated by software, that manages the firm’s
interactions with its supply base through all aspects of sourcing and supply management including
identifying suppliers, working with suppliers, placing orders, and postorder contract activities, which
include inventory management and warranty recoveries.

SRM typically:

• Streamlines processes and interactions with suppliers so they are more efficient and transparent.

• Identifies critical suppliers and how to work with these suppliers more effectively.

• Measures and reports supplier performance relative to KPIs.

• Assesses supply risks.

• Manages contract administration and compliance.



Examining the sourcing process
Typically, SRM software compiles performance results and suppliers receive regular feedback, typically
monthly or quarterly, in a supplier scorecard. For example, Philips, an electronics company, rates its suppliers
on five main performance areas: delivery, quality, cost, responsiveness/support, and innovation. Suppliers
can assess their scorecards using SRM software.
Supplier scorecards are used in several ways. Some firms categorize suppliers based on an overall score often
using color coding. For example:
• Green: Excellent performance of preferred suppliers that can compete for new business.
• Yellow: Acceptable suppliers that are expected to improve their performance to the
green level.
• Red: Suppliers must improve performance, or they are targeted to be replaced.

A firm’s best suppliers can become certified. The type of certification varies with the industry and firm needs.
Supplier certification is an assessment that verifies that the supplier operates, maintains, improves, and
documents effective procedures related to the buyer’s requirements.

Typically, the certification process involves a formal audit, including a site visit. To reduce costs and to 
provide objectivity, some companies rely upon certifications done by external organizations such as ISO 
certifications in quality (ISO 9000) and environment (ISO 14000). 



Homework

Study book:

Managing operations across supply chain-Swink-Chapter 10



Revision:
A major corporation that develops and manufactures lawn care products such as fertilizer, herbicide, and seed is
evaluating whether it should insource or outsource the landscaping and lawn care of its corporate headquarters
located outside of Augusta, Georgia. Currently, the landscaping is outsourced, and the supplier’s performance
has been excellent. In the Augusta area, there are a number of landscaping companies that have the capabilities
to do this job. To maintain the corporate headquarters grounds, approximately 5,000 hours per year are needed.
The annual fixed costs to insource are estimated to be $10,000 per year and the variable costs are $14/hour.
Bids from 10 qualified landscaping companies range from a low of $78,000 to a high of $90,000 for a one-year
contract. The current supplier’s bid is $81,000/year.
Let’s calculate the cost of insource: Total Cost = [ ( Variable Costs × Volume ) + Fixed Costs ] = [ ( $14/hour ×
5,000 hours/year ) + $10,000 ] = $80,000/year.

By outsourcing, the company can focus its internal resources on its core business rather than lawn maintenance. The current
supplier’s performance has been excellent. Based on the lack of fit with the company’s core competencies, the good suitability
for outsourcing, the cost analysis, and the current supplier’s excellent performance, outsourcing is recommended. Further, it
makes sense to continue to use the current supplier. Although other suppliers quoted a lower price, the cost of switching to a
new, unproven supplier is likely to consume the small $3,000 cost savings.



Revision (week 6)
Foods Galore buys cereal from a manufacturer for $20.00 per case. Annual demand for cereal is
200,000 cases, and the company believes that the demand is constant at 800 cases per day for each
of the 250 days per year that it is open for business. Average lead time from the supplier for
replenishment orders is 8 days, and the company believes that it is also constant. The purchasing
agent at Foods Galore believes that annual inventory carrying cost is 10 percent and that it costs
$40.00 to prepare, send, and receive an order.

•How many cases of cereal should Foods Galore order each time it places an order? 

•What will be the average inventory? 

•What will be the inventory turnover rate?

Average inventory=2,829/2 = 1,414.5 cases

Inventory Turnover=200,000/1,414.5 = 141.4 times per year



For the preparation for quiz 3
•Difference between the types of inventory (Raw Materials, finished goods, Work-in-Progress, MRO), Cycle 
stock Inventory, Seasonal Stocks, Buffer stocks, etc-Week 6.
•Costs related to inventory-Week 6
•Inventory turnover ratio and Days of Supply (example how to calculate)-Week 6
•Dependent vs Independent demand, Continuous review model vs. Periodic Review Model. Week 6
•EOQ and Total Acquisition Cost calculation – with the case of no variability – Week 6
•ABC Analysis - Week 6
•Managing locations and impact of location on inventory requirements (Week 6)
•Lean systems defined, Lean Systems Objectives, Culture, and Guiding Principles – Week 7
•Types of waste for products vs. for services –Week 7
•Lean systems and techniques – Week 7 
•Key points from the lecture of Week 8 (this ppt presentation)



Thank you for the attention! 

E-mail: n.parekhelashvili@ug.edu.ge



Supply Chain Management

Lecturer: Natia Parekhelashvili 

WEEK 9: LOGISTICS MANAGEMENT



Learning objectives
•Describe logistics and the six major activities of integrated logistics management;

•Estimate cost savings from transportation consolidation;

•Assess and select transportation modes;

•Explain the primary functions of distribution and fulfillment centers; 

•Explain the importance of packaging and materials handling;

•Discuss the logistics network design process and apply the center-of-gravity method;

•Describe the benefits of third-party logistics service providers (3PLs).



The role of logistics
The Council of Supply Chain Management Professionals (CSCMP) defines logistics management as “that
part of supply chain management that plans, implements, and controls the efficient, effective forward
and reverse flow and storage of goods, services, and related information between the point of origin and
the point of consumption in order to meet customers’ requirements.

The CSCMP states that a perfect order must:

Have the right products available at the right time,

Be processed correctly and be a complete, undamaged shipment,

Be shipped using the method the customer wants,

Provide an advanced shipping notification stating when the delivery will arrive,

Have a way for customers to track the order during shipment,

Be delivered on time and undamaged, and

Have the correct billing for services provided.



The role of logistics
To attain the perfect order, logistics managers work closely with other supply chain managers and
partners. Together, logistics and other functional personnel manage flows in the following areas:

o Inbound flows: logistics managers work with supply
managers to ensure that flows of materials meet
the firm’s operational requirements.

o Internal flows: logistics managers, work planners,
production managers, and other functions within
the firm work to ensure timely and correct flows of
information, products, and materials internally,
within and across the firm’s facilities.

o Outbound flows: logistics managers work with
marketing and sales managers, as well as with
customers, to ensure that customer requirements
are satisfied.



Inventory Management
It is important to understand that inventory is linked to all logistics management decisions, including:

•how much inventory of each item to hold

•in what form to hold each item (raw material, work in process, finished good)

•how often to replenish each item

•where in the supply chain to hold each item

Logistics decisions such as service level, transportation mode, and distribution network design also
affect inventory levels. Inventory levels are higher with:

•lower levels of customer service

•slower, less-expensive transportation modes (such as rail versus truck) that increase in-transit inventory

•longer inbound delivery lead times that require more safety stock

•greater variation in lead time which also increases safety

•many smaller geographically disbursed centers



Transportation management
Transportation managers must decide on the best methods to ship products. In addition,
advances created by the Internet of Things (IoT) are allowing managers to track the locations and
conditions of their shipments.

Government’s Role in Transportation
Because a stable and efficient transportation system is vital to the overall
economy, governments typically play a major role. In some countries,
governments own and provide transportation services.
Economic regulation ensures that transportation services are available to
everyone at a reasonable cost. Federal and state governments may
actively control the entry, rates, and services provided by transportation
carriers.
Safety (and social) regulation ensures that transportation services are
safe and sustainable. Regulations address issues such as the movement of
hazardous goods, environmental concerns, traffic congestion, and the
number of hours that a truck driver can work without rest.

Internet of Things (IoT) The
network of physical devices
(such as phones, vehicles,
machines, and appliances)
that are embedded with
sensors, software, and
connectivity that enable
data exchange and analysis.



Transportation management
Transportation Economics

Two fundamental economic principles govern the efficiency and cost of transportation: economy of
scale and economy of distance.

Economy of scale-The cost per unit of weight decreases as the size of the shipment increases.

Economy of distance-The cost per unit of distance decreases as the distance moved increases.

twenty-foot equivalent unit (TEU)-A measure of the capacity of a container ship based on the volume
of a standard shipping container with the dimensions of 20 feet long, 8 feet wide, and 8.5 feet tall.

Consolidation

Given these economic principles, logistics managers often use consolidation strategies to combine 
small orders or shipments into one larger shipment, to take advantage of economies of scale or 
distance.



Transportation management
There are three basic consolidation strategies:

1. Market area consolidation is achieved by combining several small shipments from one shipper
that are going to the same market area into one shipment. For example, if Kellogg’s has several
orders from different customers located in Atlanta it will combine shipments into a single load to be
moved to a distribution center (DC) near the final customer destinations.

2. Pooled delivery consolidation is similar to market area consolidation, except that it combines
small shipments from different shippers that are going to the same market area. Generally, pooled
delivery consolidation is handled by independent transportation companies such as UPS or FedEx
(and many other transportation carriers).

3. Scheduled delivery consolidation refers to establishing specific times when deliveries will be
made to customers. Customers then adjust when they order to fit the delivery schedule. For
example, rather than delivering small daily orders, a larger shipment would be scheduled one day a
week. While this reduces shipping costs, the customer’s inventory costs increase.



Transportation management
Example:
Spartan Company, located in Atlanta, has orders from three customers located in Lansing, Michigan. The weight
of each individual shipment is 12,000 pounds. The transportation carrier quotes a freight rate of $15.75 per
hundredweight (or cwt.-unit in 100) for individual direct shipments between the two cities, as is the normal
practice in the transportation industry. Alternatively, the carrier’s rate for a shipment that weighs more than
30,000 pounds is $10.50 per cwt. However, if the orders are combined into one shipment, the carrier will charge
$300 for each stop it is required to make. Should Spartan consolidate the orders into one shipment?
SOLUTION
The total cost of one individual shipment is:
$15.75 × (12,000 pounds / 100 pounds) = $15.75 × 120 hundredweight = $1,890
Therefore, three separate shipments will total $1,890 × 3 = $5,670.
A consolidated shipment of 36,000 pounds will cost:
$10.50 × (36,000 pounds / 100 pounds) = $10.50 x 360 hundredweight = $3,780
Adding three stop-off charges of $300 each to the cost of the consolidated shipment brings the total cost of the
consolidation to $4,680, providing a cost savings of $990 in the transportation bill.



Transportation management
Transportation Modes

A transportation mode is simply a form or method of transporting items. There are five basic transportation
modes: rail, truck, water, air, and pipeline. To decide which mode to use for an order, managers consider the
service characteristics, the cost, and the environmental impact of each mode. The five dimensions of service
characteristics are:

• Speed: the elapsed time required to move from the point of origin to destination.
• Availability: the ability to service any possible location.
• Dependability: the variance in the expected delivery times.
• Capability: the ability to handle any type of product and/or size of load.
• Frequency: the number of scheduled movements that can be arranged by a shipper.

The modes also differ significantly in their cost characteristics and, therefore, the rates carriers charge to
shippers. Other costs that vary across modes include special handling requirements and the likelihood of
damage. The environmental impact of each mode is influenced by its infrastructure, energy consumption,
and greenhouse gas (GHG) emissions.

Greenhouse gas (GHG)-Gasses, such as carbon dioxide and methane, that trap heat in the atmosphere.



Transportation modes

Characteristics of Transportation Modes (1 = best, 5 = worst)



Transportation modes

Given the combination of service characteristics, it is no wonder that trucks move about 70 percent of the
freight shipped in the United States and beyond. Virtually all consumer goods are moved mostly by truck,
for several reasons.

Availability is also key. Trucks can offer door-to-door service almost anywhere. The trucking industry
contains many different types of carriers, including three distinct segments:

1. Truckload (TL) carriers generally carry only full trailers of freight (i.e., with shipments in excess of 15,000
pounds). Because the loads are full, there is no need for consolidation. Trucks can be routed directly from
the shipper to the customer.

2. Less-than-truckload (LTL) carriers usually move loads of less than 15,000 pounds. Unlike TL carriers, LTL
carriers experience relatively higher fixed costs because of the need to stop at a terminal for load
consolidation. The cost of the terminals is part of the fixed costs. Also, LTL carriers typically pay higher
marketing costs because they want to generate full loads through consolidation.

3. Specialty carriers include package haulers such as FedEx and United Parcel Service (UPS), along with
many other carriers designed to meet specific service and cost requirements.

Truck



Transportation modes

In the United States, rail is the second most commonly used transportation mode after truck. Historically, rail
has been used to move large shipments of bulky, low cost commodities such as oil, grain, and chemicals over
long distances. However, almost any product can be transported by rail, thus it can be used to move large
quantities of products, such as cars, economically.

Rail transportation is relatively slow and, because of fixed schedules, shipping flexibility is low. However,
recently railroads have improved operations and formed alliances with companies in other modes, making
rail a more attractive choice.

Water includes domestic (lakes, all canals, and all navigable rivers) and deep-water (ocean) transport. The
major advantage of water transportation is its ability to move extremely large shipments economically. Deep-
water transport is essential for global business. The shipping container invented over 60 years ago
dramatically improved deep-water transport. To take advantage of economies of scale, the size of newly
produced container ships has been growing dramatically. The largest container ships have the capacity to
hold over 21,000 shipping containers (TEUs), each of which are 20 feet long, and even larger ships are
planned.

Rail

Water



Transportation modes

Pipelines move products that exist in a gaseous, liquid, or slurry form. Slurry is created when a solid
product is suspended in a liquid. For example, crushing coal and then mixing it with water makes a coal
slurry. At the end of the pipeline, the slurry is taken out, the water is evaporated, and the product is made
ready for use. Companies use pipelines to move natural gas, oil, gasoline, chemicals, and even orange juice.

The advantages of pipelines include:

• Operating 24 hours a day, seven days a week, 52 weeks a year, except for maintenance or cleaning.

• Typically weather does not affect operations. Dense fog, snow, or ice that stops airplanes, trucks, and
trains has no impact on product flows within a pipe.

• Transportation by pipeline has the lowest variable costs because labor is not needed to move product
within the pipe.

Of the five modes, fixed costs are the highest for pipelines. These include costs of getting rights-of-way,
construction and maintenance of pipelines, the control stations, and the pumping capabilities. Although
moving the product has the lowest GHG emissions for pipelines, there are other environmental concerns.
These include the impact on the environment when building pipelines and pollution from spills.

Pipeline



Transportation modes

The major advantage of air, the least used transportation mode, is speed. Air is most appropriate for
high-value, low-bulk, or perishable items such as mobile phones, high-fashion items, medical supplies
and organs (e.g., hearts for transplants), fresh flowers, and fresh fish. It is also frequently used for
repair parts when the need for rapid delivery outweighs the high cost.

However, air has some major disadvantages. These include:
• The sizes, shapes, amounts, and types of freight that it can carry are limited.
• It is the least dependable mode of transportation because of frequent delays due to weather or
maintenance issues. A delay of several hours on a six-hour shipment represents a significant difference
from the expected delivery time.
• Shipping costs are high.

Air



Transportation modes
Intermodal Transportation

Intermodal transportation combines two or more modes to take advantage of the economies and
service characteristics of each. The most common form of intermodal transportation, commonly
referred to as piggyback service, integrates truck and rail transportation.

Piggyback service is more technically called either trailer on flatcar (TOFC) or container on flatcar
(COFC). In this arrangement, a trailer or a container is placed on a rail flatcar for the long distance
movement between cities (say Chicago to Los Angeles). At the destination city, a truck picks up the
trailer or container to complete the delivery. This arrangement allows for the service availability of
truck combined with the cost efficiency of rail.

The popularity of piggyback service has led to the development of many other intermodal formats.
In fact, any two or more modes might be combined into an intermodal arrangement.



Transportation modes
Last Mile Delivery

Online shopping has created a new challenge for companies, managing the cost and speed of “last mile”
delivery, which is transportation from a distribution center or retail location to the customer’s location.
Last mile delivery is costly because products and packages are manually delivered to individual locations
and security can be an issue for packages left outside someone’s home. To reduce the cost, ensure delivery
speed, and enhance security, Amazon and other companies are trying new approaches for last mile
delivery. Amazon Key will deliver packages to customers’ cars equipped with 4G Internet capabilities,
increasing security. Amazon Flex applies the concept of Uber to package delivery.

The primary cost variables driving the transportation service decision are the value and weight (or size) of 
the items being shipped.

Product value drives inventory costs, and product weight drives transportation costs.

Because of this relationship between total transportation cost, product value, and weight, a shipping load’s 
value density is usually a key determinant of the transportation mode used to move it. Value density is 
simply the ratio of a product’s value to its weight.



Transportation modes
EXAMPLE:

Consider the choice faced by a manufacturer of high-end wristwatches (such as Omega or Rolex) that must ship an
assortment of 30 watches valued at $500 each from its manufacturing warehouse to a distributor located 1,000 miles
away. The manufacturer is paid for the watches upon receipt at the distributor, so the manufacturer owns the in-
transit inventory. Assume that the two most favorable transportation options include parcel 8-day ground service or
air express 2-day air service. The basic question is: Does the inventory cost savings from faster shipping justify the
additional cost of air versus ground shipping?

Given the cost information shown below, the total cost for each transportation option would be calculated as follows:

Shipping weight = 10 pounds Total product value = $15,000

Parcel ground cost = $50.00 Air express cost = $90.00

Inventory holding cost rate = 20% of product value per year

Total cost = In-transit inventory holding cost + Carrier cost

In-transit inventory holding cost = # of days in-transit/365 × Shipment value × Annual inventory carrying cost

percentage Total cost for ground = [(8 days/365) × $15,000 × 0.2] + $50.00 = $65.75 + $50.00 = $115.75

Total cost for air = [(2 days/365) × $15,000 × 0.2] + $90.00 = $16.64 + $90.00 = $106.44

In this case, the inventory savings of a faster mode of transportation outweighs the additional carrier cost, so the

transportation manager should use the air express service option.



Distribution/fulfillment management
The increase in e-commerce and omni-channel service, in which customers can place orders and
receive purchases in multiple ways, has changed distribution. Distribution centers (DCs) receive
products and complete a number of different functions such as creating final product configurations
and assortments for shipment to other DCs, retail stores or in some cases, individual end
consumers.

Primary Functions of Distribution Centers (DCs)

Like all other areas of integrated logistics management, distribution and fulfillment balances cost
and customer service. In terms of customer service, DCs/FCs located near customers enable faster
delivery than those in centralized locations. DCs are often the most cost-effective means to provide
an assortment of products to geographically dispersed customers because of the transportation
economies associated with consolidation. Primary functions provided by DCs and FCs include:

Omni-channel-A distribution strategy in which customers can place orders and receive and return
purchases in different ways.

Distribution center (DC)-Term used to describe the strategic role of warehouses in storage and in
creating assortments that meet customer requirements.



Distribution/fulfillment management
Transshipment point-A facility where products are received, sorted, sequenced, and selected into 
loads consistent with the customer’s needs.

Fulfillment centers (FCs) Distribution facilities that are specialized for processing and shipping e-
commerce orders directly to homes or businesses.

Stockpiling -The storage of inventories in warehouses to protect against seasonality either in supply
or demand.

Production support warehouse-A warehouse dedicated to storing parts and components needed
to support a plant’s operations.

Break-bulk-Splitting a large shipment into individual orders and arranging for local delivery to
customers.

Warehouse consolidation-Combining shipments from a number of sources into one larger
shipment going to a single location.

Cross-docking-Combines break-bulk and warehouse consolidation activities.



Distribution/fulfillment management

Break-Bulk, Consolidation, and Cross-Docking Operations



Distribution/fulfillment management
Reverse logistics. The need for reverse logistics is increasing because of online purchasing, leasing,
and increasing focus on sustainability. DCs are increasingly managing backward product flows when
customers return or dispose of products. Reverse logistics involve transporting products to a DC or
other location, sorting products, determining if they can be resold, repaired, remanufactured,
recycled, or how to best dispose of them.

Value-added services. The demand for highly customized service has transformed many former
warehouses into DCs that perform value-added services, work that changes the physical features
or configuration of products so they are presented to customers in a unique or customized manner.
Companies often postpone final product configuration by completing packaging, labeling, and even
light manufacturing in a DC.



DC/FC Operations
Once the roles of a DC/FC have been determined, the next step is to design the processes and manage the
operations. The primary process activities involved are:

•Receiving and unloading: Inbound shipments must be received and unloaded from the transportation vehicles.

•In-storage handling: Once unloaded, the goods must be moved to the desired destination within the facility, which

may be an actual storage location or, in the case of a cross-dock facility, a shipping area.

•Storage: Products are held, even if for only a few minutes, in a storage area.

•Order picking and packing: Products are removed from storage and assembled into appropriate quantities and

assortments to fill customer orders.

•Staging: Assembled orders are moved to an area in readiness for loading into a transportation vehicle bound for

customer locations.

•Shipping: Shipping involves verifying that the assembled orders are correct.

Many companies outsource DC and FC operations to integrated logistics service providers, which offer expanded

services in such areas as transportation, inventory control, order processing, customer service, value-added

services, and reverse logistics.



Materials handling and packaging
Issues in packaging and materials handling are:

• Costs can be substantial.
• Affects labor and equipment productivity.
• Usually the number one cause of product damage and loss in logistics, resulting in scratched,
dented, and broken products that no one wants to buy.
• Affects sustainability performance.

Packaging protects the product while it is in the logistics system. Beyond this basic function,
however, packaging can facilitate ease of handling in two key ways.

1. Packaging can create one large container out of several smaller units, using containerization or
unitization, reducing handling cost.

2. Packages also contain information about the products they contain (useful when sorting products
and processing orders) improving the speed and ease with which products can be identified,
selected, and routed.



Materials handling and packaging
DCs use automated storage and retrieval systems (AS/RS), computer-controlled systems that use
robots to automatically select, find, retrieve, and convey product items from storage bins to loading
docks.

The advantages of systems such as AS/RS include:

• Reduced labor requirements.

• Fewer picking errors.

• More densely packed storage bays increasing capacity.

• Greater facility utilization (because racks can be built several stories high, much higher than
human workers could safely operate).

Many firms are reexamining their approaches to packaging to improve environmental sustainability.
For example, companies have reduced the plastic used to make beverage bottles. Using less
packaging reduces costs and improves sustainability, but the quality and integrity of the product
through the entire supply chain also must be ensured.



Logistics network design
Logistics network design decisions determine the number and location of facilities that will be operated,
how customers will be served, where inventory will be held, and which transportation modes will be
used.
A cost-to-service trade-off means that as service levels increase, typically so do costs. For example:
• To avoid stockouts, more inventory is needed, increasing carrying costs.
• To shorten order-to-delivery lead times, managers use faster, yet more expensive transportation
modes, or they hold inventories in more facilities located closer to customers, increasing total facility
operating costs.

A cost-to-cost trade-off occurs when increasing the cost of one logistics activity reduces the cost of
another. For example:

• Having many DCs in different locations increases operating and inventory costs. However, because DCs
are closer to customers, transportation costs are lower. As the number of DCs gets very large, however,
transportation costs begin to rise again.

• Transporting product more frequently lowers inventory costs at the source DC.



Logistics network design
NUMBER OF FACILITIES

Determining the number of facilities in a network means making trade-offs among transportation costs,
inventory requirements, and customer service.

Transportation cost:

The cost of a local facility is justified if its operating cost plus the cost of local market deliveries is less
than the cost of making direct, small quantity shipments from the remote location. Generally, total cost
declines as the number of facilities increases until a minimum cost is reached, and then cost increases as
the number of facilities goes up.

Inventory Cost:

If you expand your network from one warehouse to two warehouses, you don’t just divide your inventory
in half and split it between the two locations. This is because each facility must maintain its own safety
stock. In fact, the total amount of inventory increases as the number of warehouse/DC locations
increases.



Logistics network design
Total Network Cost

The relationship between total network cost and number of facility locations can be derived by
combining the cost curves for transportation and inventory and adding the fact that facility costs also
increase as the number of facilities increases.

In addition to costs, the number of facility locations in a network significantly impacts service,
particularly delivery speed. More DCs/FCs in the network enables faster deliveries. For example, Amazon
uses smaller FCs near urban areas to ensure two-day delivery and may use its Whole Food locations as
mini-FCs to further reduce delivery time.

In contrast, the strategy of logistics postponement is to stock inventories in only a single or few
locations, and then speed delivery by using faster transportation modes. Many firms use logistics
postponement, particularly those that sell high–value density products.

Cost and service trade-offs in logistics networks are constantly changing, due to changes in markets
served, technologies, supply and demand quantities, competitive actions, product mix, and cost
structures (e.g., inflation or deflation). Making changes to a logistics network usually requires substantial
investments in information systems, land, facilities, training, and transportation infrastructure.



Logistics network design
Facility Location

Numerous factors influence location decisions, including:

• Labor (availability and cost)
• Proximity of suppliers
• Proximity of customers
• Construction costs
• Land costs
• Taxes

• Regulations
• Incentive packages
• Transportation infrastructure
• Quality of life for employees
• Supply chain risk

Weighted-point model Establishes performance categories that are weighted according to importance.
The weighted-point model can be used to support location selection decisions, where managers attach a
weight to each factor based upon its importance. They then choose locations based on their total weighted
ratings for all relevant factors.



Logistics network design
Total Landed Cost

Managers need to develop a location strategy that minimizes a product’s total landed cost, which is
the sum of all production, logistics, and other related costs. The relevant costs in such a decision
include:

• Costs within each country of manufacture: raw materials, storage, labor, quality, utilities,
overhead, obsolescence, packaging, risk of supply chain disruption, and exchange rates.

• Costs in transit from country of manufacture to country of sale: fuel, insurance, customs, port
charges, handling, security, banking, charges for delays in loading or unloading, duties, handling
agency charges, and in-transit inventory.

• Costs within the country of sale: local handling, transportation, taxes, safety stock, productivity
implications, maintenance, and environmental impacts.



Logistics network design
Center-of-Gravity Method

The center-of-gravity method attempts to find the lowest-cost location for a facility
based on demand and distance. The steps in the center of gravity method are:

1. Position the demand locations on a map with X and Y coordinates. Figure shows a
plot for three locations (A, B, and C), which represent markets to be served. The
coordinate system’s scale and origin do not matter as long as the relative distances
between the locations are correct.

2. Determine the amount of demand at each location. Demand can be measured in
a number of ways. Often it is estimated as a function of the population at each
location. Other factors, such as historical weight of products shipped, number of
shipments, or sales dollars are also used as measures of demand.

3. Calculate the X and Y coordinates for the best location using formulas 11.3a and b.
For example, multiply each demand by its X coordinate then sum all together. Divide
this value by the sum of the demands. Repeat to determine the Y coordinate



Logistics network design

Figure 11-6



Third-party logistics service providers
Many firms outsource their logistics activities to third-party logistics service providers (3PLs). These
companies provide a bundle of services such as transportation, distribution, inventory
management, packaging, and international freight forwarding. For example, United Parcel Service
(UPS) stocks Nike shoes and athletic clothing at a Louisville DC and processes orders hourly. All
related communication and administration activities are handled by a UPS call center, and UPS
provides delivery to retail customers.

IT capabilities are essential for 3PLs. Blockchain, a distributed digital ledger that is the underlying
technology for cryptocurrencies, is showing promise for logistics applications.

This technology can enable secure information sharing, and thus increase visibility throughout the
supply chain. For example, rather than using physical documents, the documents needed for global
shipping can be shared to a blockchain, reducing time, error, and the potential for fraud.



Homework

Study book:

Managing operations across supply chain-Swink-Chapter 11
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WEEK 10: Demand and Sales and Operations planning



Learning objectives

• Explain the role of demand planning in operations management, in the firm, and in the supply 
chain

• Differentiate between demand planning, demand forecasting, and demand management activities
• Describe various qualitative and quantitative demand forecasting procedures
• Evaluate and select forecasting models
• Describe the role and the process of sales and operations planning
• Define the contents of an aggregate plan and how to develop it



Demand planning-overview
Demand planning is the combined process of forecasting and managing customer demands to create a
pattern of demand that meets the firm’s operational and financial goals.

Demand forecasting is a decision process in which managers use data to predict demand patterns,
whereas demand management is a proactive approach to influence patterns of demand using pricing,
advertising, merchandising, and other tactics.

Accurate planning information has many benefits, and there are severe costs to being wrong.

• Costs of making forecasts that are too high include money lost in holding inventory that is never sold,
lost capacity that is spent making products that no one wants to buy, lost wages spent paying workers who
are not needed, and so on.

• Cost of making forecasts that are too low include lost sales, overused capacity and overworked
employees, and lower product availability for customers. These costs are borne by firms throughout the
supply chain, but they are also passed on to customers in higher prices.



Demand planning - overview
A forecasting process integrates information
gathered from the market, from internal
operations, and from the larger business
environment to make predictions about future
demand. This information includes:

• Past demands
• Past forecasts and their associated errors
• Business and economic metrics
• The judgments of experts
• Demand management plans that specify pricing
strategies and promotional plans

Elements of Demand Planning



Demand planning-overview
Demand Planning for Different Time Horizons
Time horizon Demand Planning 

Units
Uses of Forecasts and
Demand Management Plans

Types of
Decisions Involved

Long term/strategic:
1–5 years

Total dollar or unit 
sales for a 
business unit 
across the sales 
network

–Supply chain network
design
–Technology  investments
–Capacity planning (investments 
or  divestments)

–Find new sources of supply
–Build or sell a plant
–Contract for transportation services
–Open or close new service location

Intermediate 
term/tactical:
6–18 months

Total dollar or unit 
sales for a product 
family in a region

–Sales and operational
planning
–Product portfolio planning

–Aggregate production plans
–Employee hiring and firing
–Planned overtime work
–Subcontracting
–New product launches

Short term/operational 
materials and 
resources

Dollar or unit sales 
for a given item or 
service at a given 
location

–Inventory planning
–Purchasing plans
–Labor scheduling

–Daily production schedule
–Daily work schedule
–Purchase orders



Demand planning-overview
A stable pattern is a consistent horizontal stream of demands. Mature consumer
products, for example, shampoo or milk, often exhibit this type of pattern.

Seasonality and cycles are regular patterns of repeating highs and lows.
Seasonality may be daily, weekly, monthly, or even longer.

A trend identifies the general sloping tendency of demand, either upward or
downward, in a linear or nonlinear fashion. New products in the growth phase of
the life cycle typically exhibit an upward, nonlinear trend.

A shift or step change in demand is a one-time change, usually due to some
external influence on demand such as a major product promotional campaign, or a
sudden economic shock.

Autocorrelation describes the relationship of current demand with past demand.
If values of demand at any given time are highly correlated with demand values
from the recent past, then we say that the demand is highly autocorrelated.

Forecast error is the “unexplained” component of demand that seems to be
random in nature.



Designing a Forecasting Process
The primary goal in designing a forecasting process is to generate forecasts that are usable, timely, and accurate.
The following five steps can help managers achieve this goal.

1. Identify the users and decision-making processes that the forecast will support. The forecasting process should

address the following users’ needs: Time horizon. Forecasts should cover the period of time over which the user’s

current actions will affect future business performance. Level of detail. Forecasts can be generated for individual

products, for entire product families, or even for an entire business or industry. Similarly, forecasts can be for a

location, a country, a region, or worldwide.

Accuracy versus cost. Greater forecast accuracy often requires greater effort and system sophistication. Forecasters

should weigh the costs created by forecast errors against the costs of achieving greater accuracy.

Fit with existing business processes-To be useful, a forecasting process must be integrated into other business
processes

2. Identify likely sources of the best data inputs. Today’s information-rich environment provides big data, along
with data from experts, corporate records (past sales, promotion programs), the government (for information on
the state of the economy), social media, suppliers, and customers.



Designing a Forecasting Process
3.Select forecasting techniques that will most effectively transform data into timely, accurate
forecasts over the appropriate planning horizon. In short-term planning for stable demand
environments, forecasters can usually create suitable forecasts using only simple statistical models
based on historical demand. More volatile and longer term planning situations usually require
multiple inputs including judgments, historical data, and leading indicator data.

4. Document and apply the proposed technique to the data gathered for the appropriate business
process. The entire set of assumptions and steps included in the forecasting process should be
well understood by all people involved.

5. Monitor the performance of the forecasting process for continuous improvement. Forecasters
should carefully track and study the accuracy of forecasts, and work with users to refine the
forecasting process. Periodic reviews of the basic assumptions that underlie the forecasts help to
keep the process on target for future forecasts.



Judgement-based forecasting
Judgment-based forecasts are built upon the estimates and opinions of people, most often experts who have
related sales or operational experience.

Grassroots forecasting-A technique that seeks inputs from people who are in close contact with customers
and products.

Executive Judgment - While grassroots approaches are most useful for developing short-term forecasts for
individual products, high-level managers using their executive judgment are usually better equipped to
make judgments regarding long-term sales or business patterns.

Historical Analogy-The historical analogy approach to forecasting uses data and experience from similar
products to forecast the demand for a new product.

Marketing research bases forecasts on the purchasing patterns and attitudes of current or potential 
customers. Marketers have developed a wide range of tools for evaluating the purchasing patterns and 
attitudes of current or potential buyers of a product, including consumer surveys, interviews, and focus 
groups.

The Delphi method develops forecasts by asking a panel of experts to individually respond to a series of 
questions. The forecaster compiles and analyzes the respondents’ inputs and shares the data with the group



Statistical Model–Based Forecasting
Statistical model–based forecasting techniques transform numerical data into forecasts using one of
three methods:

1. Time series analyses, which extrapolate forecasts from past demand data.
2. Causal studies, which look for causal relationships between leading variables and forecasted variables.
3. Simulation models, which try to represent past phenomena in mathematical relationships and then
evaluate data to project future outcomes.
4. Artificial intelligence, in which a “smart” computer program “learns” from a combination of causal and
simulation analyses using a wide array of data.

Time series analysis models compute forecasts using historical data arranged in the order of occurrence.
Forecasting models that are based only on a series of past demands assume that a demand pattern of
the past will continue in the future.

Naive model-A simple forecasting approach that assumes that recent history is a good predictor of the 
near future.



Statistical Model–Based Forecasting
Moving Average Models-A moving average forecasting model computes a forecast as the average of 
demands over a number of immediate past periods (n), as shown in equation:

Weighted moving average-A forecasting model that
assigns a different weight to each period’s demand
according to its importance.



Statistical Model–Based Forecasting
Exponential Smoothing-In this approach, an exponentially smaller weight is applied to each demand 
that occurred farther back in time. Each weight is a certain percentage smaller than the weight assigned 
to demand data for the previous period. The exponential smoothing model is shown in equation, where 
α is a constant between 0 and 1, called the smoothing coefficient.

Solve the example:
Let’s say that actual sales for a given day totaled 115 pounds, while the forecast for that day was 110 
pounds. With a smoothing constant of 0.10, the next day’s forecast is:
F t+1 = 110 + 0.1(115-110)



Statistical Model–Based Forecasting
Exponential Smoothing with Trend Effects-The following equations show how to change each 
period’s forecast to include an adjustment for a known trend:

Example: assume that the forecast for the last period is FITt

= 250 units, and recent experience suggests a likely sales
increase of 10 units each period. Actual sales for the last
period reached 270 units. Assuming a smoothing
coefficient of α = 0.20 and a trend smoothing coefficient of
β = 0.10, the forecast for the next period is given by



Statistical Model–Based Forecasting
Simple Linear Regression: Time Series -Regression analysis is the most commonly used method
for estimating relationships between leading indicators and demand. Simple linear regression is a
technique that finds “optimal” values for the parameters a and b shown in equation that is,
parameters that will most closely equate the independent variable, t, and the dependent variable,
dt, over a set of values. More specifically, simple linear regression computes values of a and b that
minimize the expression.



Causal models
Where time series models use only past demand values as indicators of future demand, causal models
use other independent, observed data to predict demand. These models concentrate on external factors
that are thought to cause demand. For example, the amount of household disposable income in an
economy might be a good leading indicator of the sales of luxury items, such as sailboats. For example,
we might see the following multiple regression equation used to forecast sailboats sales: Sales forecast =
B + b d (D) + b a (A) + b f (F) + b s (S)

Where: B = Base sales (computed y-intercept); D = Disposable personal income; A = Advertising
expenditures; F = Fuel prices; S = Sales from prior year

Simulation Models

Simulation models are sophisticated mathematical programs that offer forecasters the ability to evaluate
different business scenarios that might yield different demand outcomes. This evaluation helps
forecasters to better understand how different variables and drivers of demand relate to one another. A
relatively simple simulation-based approach is known as focused forecasting. Focused forecasting
combines common sense inputs from frontline personnel (such as sales managers) with a computer
simulation process



Sales and operations planning
A formal S&OP process accomplishes the following:
1. It gives companies a regular (e.g., monthly) opportunity for cross-functional teams to review data
including current intelligence from the field, and to decide how the company should best respond.
2. The process creates opportunities to confirm or change current execution plans to meet the strategic
and financial goals of the firm.
3. Finally, it provides a forum where stakeholders from accounting, operations, logistics, purchasing,
marketing, engineering, finance, and top management, can discuss issues and arrive at critical
decisions.

In S&OP, the parties involved try to resolve potential conflicts among the objectives of three primary
functional groups: sales, operations, and finance. For example, sales personnel might want to offer
many different variations of a product to attract more customers. However, operations and financial
planners might prefer to limit product offerings in order to maximize production runs, avoid costly
changeovers, and focus on the most profitable customers. In addition, the company may not have the
capacity either internally or in the supply base to meet all of sales’ objectives.



Sales and operations planning
Organizations that have effective S&OP processes experience both “hard” (quantifiable) and “soft” (qualitative) 

benefits. The hard benefits include:

•Improved forecast accuracy. Detailed discussions between executives representing all of the key functions results in a 

consensus forecast that is usually more accurate.

•Higher customer service with lower finished goods inventory levels, due to better forecasts and coordination of supply 

with demand.

•More stable supply rates, resulting in higher productivity (for purchasing, suppliers, and operations).

•Faster and more controlled new product introduction.

In addition, the soft benefits include:

•Enhanced teamwork at both the executive and operating levels.

•Better decisions with less effort and time.

•Better alignment of operational, marketing, and financial plans.

•Greater accountability for results.

•A window into the future to see potential problems soon enough to prevent them from becoming real problems.



Sales and operations planning
One-Number Forecasting at Heinz 

Heinz North America (HNA) is well known for brands such as Heinz Ketchup, Pickles, Vinegar, and Relish, as well as
sauces such as 57 Sauce, Home-Style Gravy, and Classico Pasta Sauces. HNA also has frozen brands, including Smart
Ones Frozen Meals and Desserts, Boston Market Meals and Sides, Ore-Ida Potatoes, Bagel Bites, and TGIF Appetizers.
Until recently, the responsibility for forecasting resided with marketing/brand management, which posed both benefits
and challenges. Each brand manager led initiatives to grow his or her own business and tended to be optimistic in
forecasting, while sales managers were conservative because of their concern with reaching sales quotas. Finance
typically added more optimism to the forecast, while production planning often applied a bit of conservatism in its
desire to maintain low inventories. When actual sales and shipments did not materialize as forecast, everyone had
their own explanation of why they missed the forecast. Heinz began requiring the forecasting department to report to
the vice president of supply chain, who was given the responsibility to provide a single forecast for both the front end
(marketing/sales) and back end (supply chain and operations) of the business. The development of a single forecast
requires constant communication and consensus-building meetings. The single forecast enables the entire organization
to plan using the same assumptions, risks, and expectations. In addition, it encourages productive conversations. For
instance, budgeting is now less confusing because the same forecast drives the plans of marketing, sales, production,
inventory, transit/warehousing, manufacturing/co-packing, and, ultimately, financials. When spending increases or
decreases, appropriate volume is either added or removed from the forecast. When large events at certain accounts
shift in execution timing, the associated volume is adjusted. When promotions change at the account level,
deployment plans change accordingly. With this approach, potential issues surrounding supplies/suppliers and capacity
at factories and warehouses surface much earlier than before. Most important, everyone is held accountable for the
inputs and assumptions that make up the final forecast.



Sales and operations planning
Whirlpool and Lowe’s Integrate Their Planning

Historically, interactions between Lowe’s and Whirlpool addressed only immediate merchandising and sales
issues. Limited communications led to problems from time to time. For example, when Whirlpool introduced a
new line of products, both Lowe’s and Whirlpool wanted to get the line into the store quickly. When the
launch date was set, the merchandising leader from Lowe’sasked, “When did you know you were going to
bring this line to the market?” The answer was, “We’ve known for months.” Because Whirlpool had not shared
this information, the two companies had to negotiate the split for tens of thousands of dollars of liquidation
costs required for Lowe’s to sell out its inventory of the existing line. A little trust and shared information
would have saved both companies aggravation and money. Today, Lowe’s and Whirlpool are working in an
integrated planning process. The effort began with a focus on collaborative demand planning. Then, Lowe’s
and Whirlpool worked more closely on supply planning. Lowe’s’ initial focus was to recognize the capabilities
and limitations of Whirlpool’s manufacturing divisions. Both companies worked to develop an understanding
of each other’s target inventory levels and new product planning. Next, their supply chain organizations
became actively involved with the sales and merchandising organizations. Structured demand and supply
reviews created a single set of forecasts and sales plans for both companies. They focused collaboration on
promotions, product launches, and special-event planning, creating an integrated promotional calendar for
each product category. The two companies developed a shared planning process built around joint business
objectives that emerged from each company’s internal sales and operational planning process. This joint
planning produced improvements in several key metrics. For example, unit sales growth increased over a
three-year period by 12 percent, while overall inventory costs went down by 5 percent.



Sales and operations planning
In addition to estimating costs, planners must consider constraints on production plans. For example:
• Company policy may limit the number of layoffs allowed in any one period.

• Subcontracting might be limited by corporate fiat due to the lack of control over quality.

• Limits on working capital might constrain the amount of inventory allowed.

• Companies often limit the degree to which back-orders and lost sales can be included in a plan, as
these can damage the company’s image in the eyes of its customers. On the other hand, back-orders
are sometimes necessary to avoid extreme costs of meeting peak demands.

• Marketing may want a minimum service level, expressed as a minimum inventory level for each
period, to provide protection against uncertain demands and to provide a proper mix of finished
goods.

• Human resource managers may limit the amount of overtime allowed, as the strain of working long
hours may lead to safety and labor problems, lost productivity, or turnover.



Sales and operations planning
S&OP: Recent Trends and Developments

Like the other areas of operations and supply chain management, S&OP has been impacted by
advances in digital technology. In part, developments such as analytics, big data, and the Internet of
Things (IoT) are transforming how S&OP is being done. Sensors that monitor sales and inventory
movements, plus connected systems quickly provide visibility and big data for planning processes.
Advanced analytical techniques such as machine learning apply massive computing power and
intelligence to improve the overall quality of planning. Developments such as blockchain are improving
system visibility and helping to identify problems (either potential or real) more quickly.

Together, these developments are driving down costs and improving overall performance. Importantly,
these technologies are enabling supply chains to become more responsive to increasing volatility and
uncertainty in today’s marketplaces



Aggregate production planning
Relevant Aggregate Planning Costs

Aggregate planning requires planners to quantify several different types of costs, including: • Inventory holding
cost. As discussed in Chapter 7, maintaining inventory involves a number of expenses related to the cost of
capital invested in inventory, insurance, storage, obsolescence, and taxes.

• Regular production cost. The regular production cost includes the average labor cost to produce an aggregate
unit and any benefits that are a part of the pay package.

• Overtime cost. In many instances, overtime may be scheduled for the labor force to gain additional output.
Overtime costs are generally stated as some percentage of regular production cost.

• Hiring cost. This cost includes the cost of advertising for new workers, interviewing them, processing their
applications, and then training them. In addition, new Workers may not be as productive as veteran workers and
this should be factored into the cost as well. In many instances, temporary workers may be hired for a short time
period. Hiring and firing costs for temporary workers may be less than for permanent workers.

• Firing/layoff cost. When the workforce level is decreased, separation costs can include unemployment
compensation or lump sum separation payments



Aggregate production planning
Backorder/lost sales cost. A firm may plan to either backorder a demand or lose the sales for that demand.

Subcontracting cost. A company may choose to subcontract (outsource) production to another firm for a
period of time. Associated costs are generally stated on a per-unit basis.

In addition to estimating costs, planners must consider constraints on production plans. For example:

•Company policy may limit the number of layoffs allowed in any one period.

•Subcontracting might be limited by corporate fiat due to the lack of control over quality.

•Limits on working capital might constrain the amount of inventory allowed.

•Companies often limit the degree to which back-orders and lost sales can be included in a plan, as these can
damage the company’s image in the eyes of its customers.

•Marketing may want a minimum service level, expressed as a minimum inventory level for each period, to
provide protection against uncertain demands and to provide a proper mix of finished goods.

•Human resource managers may limit the amount of overtime allowed, as the strain of working long hours
may lead to safety and labor problems, lost productivity, or turnover.



Aggregate production planning
Solving aggregate planning problems involves formulating alternative
production strategies for meeting demand and determining the cost and
feasibility of those alternatives.

There are two “pure” strategies that form extreme alternatives of aggregate
plans. In a level production strategy, the firm produces at a constant rate over
the year, building inventory in periods of low demand and depleting the
inventory in periods of high demand. In a chase strategy, the firm changes the
production rate in each period to match the amount of expected demand. In
reality, most firms typically use a mixed or hybrid strategy somewhere between
these generic strategies, but these generic options are worth discussing to
better understand the trade-offs involved in developing a good aggregate plan.

Most firms implement a mixed or hybrid strategy. Such a strategy includes 
some elements of both level and chase strategies. For example, a company 
might use inventory to help smooth production during part of a season and 
then use workforce changes, including overtime and temporary workers, to 
supplement production during another part of the season. These mixed 
strategies tend to keep costs lower than pure strategies.

A level production plan sets
production at the average rate
of demand, after adjusting for
beginning inventory and
desired ending inventory.
P = ( Σ D i + EI − BI ) /N , where
P = level production rate
Di = demand in period i
EI = desired level of ending
inventory
BI = beginning inventory
N = number of planning
periods



Aggregate planning for service industries
yield management - A process that adjusts prices as demand for a service occurs (or does not occur).
dynamic pricing - The practice of rapidly adjusting prices to increase, decrease, or shift demand in a given period

Yield management shapes demand in a way that yields greater revenues or profits. In Michigan there is a
wonderful vacation spot known as Mackinac Island, home of the Grand Hotel. As you might expect, demand for
hotel rooms on the island is greatest during the summer. Consequently, room rates fall in September and remain
low until the end of May. Airlines routinely practice yield management by adjusting prices and travel restrictions
to maximize revenues on each flight. Their computer systems periodically compare the expected revenue of
offering a seat on a flight at the normal fare against the expected revenue from offering it at a discount. As the
date of the flight approaches, the airline increases the ticket’s price.



Homework

Study book:

Managing operations across supply chain-Swink-Chapter 12-13

Additional readings:

https://scm.ncsu.edu/scm-articles/article/single-regression-approaches-to-forecasting-a-tutorial
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WEEK 11: Materials and resource requirement planning



Learning objectives
 Explain the materials requirements planning (MRP) process and when it should be used;
 Conduct MRP planning for items at multiple levels in the bill of materials (BOM);
 Explain how distribution requirements planning (DRP) is used;
 Conduct capacity requirements planning (CRP) using an infinite loading approach;
 Describe how materials requirements and resource planning functions work together within an 

enterprise resource planning (ERP) system;
 Explain how advanced planning and scheduling (APS) systems improve the requirements and 

resource planning processes.



Introduction
MRP calculates when and how much of raw materials, parts, and subassemblies are needed for
production.

• DRP plans when and how to supply finished goods at the right time to the right places in the
distribution system.

• CRP determines if sufficient resources (labor, equipment, space, suppliers) are available when
needed for production.

These planning processes share information with customers and suppliers for their own planning
processes. Coordinating planning across the supply chain is difficult.

Planning processes differ for independent demand and for dependent demand. Inventory
management approaches such as reorder point and periodic review are used for independent
demand. These approaches cause high inventory costs and poor customer service when applied to
demand.



Materials requirements planning (MRP)

MRP and DRP in supply chain



Materials requirements planning (MRP)
• The MRP schedule pushes work from one workstation to the next without considering if the
downstream station is ready for the work and is called a push system.

• MRP differs from kanban (pull) scheduling, described in Chapter 8. In kanban (pull) scheduling,
production is triggered only when it is needed by the next workstation in the process.

• Firms often use a combination of MRP for planning and kanban (pull) scheduling to trigger production
on the shop floor.

Operations that assemble complex, discrete products in batches, for example, computers, appliances, 
and furniture, are especially good candidates for MRP. Operations that make large volumes of less 
complex products, such as soft drinks or laundry detergent, or those that make-to-order unique 
products, can also use MRP, but the benefits may be less. Services such as hotels and hospitals use MRP 
for planning.



Materials requirements planning (MRP)

Although less widely used than in manufacturing,
services use MRP. To increase operating room
efficiency, hospitals purchase preassembled
surgical kits from suppliers. These kits contain
almost everything that a surgeon needs to
complete a specific surgical procedure. Medical
suppliers, who sell surgical kits to many different
hospitals, use MRP to plan and assemble surgical
kits for their customers. Surgical kits are a good
candidate for MRP because of the complexity
created by a high variety of different kits that are
assembled from a wide variety of items.



MRP inputs

Overview of MRP 



MRP inputs
MRP uses three key information inputs:

1. The master production schedule (MPS)

2. The bill of materials (BOM)

3. Inventory records.

The master production schedule (MPS) shows the
quantities of end items to be completed in each time
period (hour, day, week) into the future. The MPS is
developed from the aggregate production plan and
aggregate sales plan, which are the outputs from the
sales and operations planning process.

For example, the aggregate production plan for
Conair might show the total number of all hair dryers
to be produced each month for the next year. The
MPS would indicate how many hair dryers of each
type must be completed each week for the next
quarter.

It is important to understand the terms used for
time in the MPS.
• The time period used for planning (hour, day,
week) is called a time bucket.
• The longest lead-time path to plan, order, receive
materials, and make the product is the cumulative
lead time. Global sourcing increases cumulative lead
times, requiring plans that extend further into the
future.
• The entire time period covered by MPS is the
planning horizon. The planning horizon must be at
least as long as the cumulative lead time to ensure
there is enough time to plan, order, receive
materials, and make the end items.



MRP inputs
MPS for BBQ grill set:

Projected on-hand
inventory is the previous
period’s on-hand
inventory minus either
the actual customer
orders or the forecast
orders, whichever is the
largest.
When the projected on-
hand inventory in any
time period is negative,
more end items are
needed.



MRP inputs
Available to promise:

Some of the production planned in the MPS may be committed to specific customers that have
placed orders. The remaining MPS amount is available to promise to new orders. Sales and
marketing personnel use this information to drive new orders for the items that are available to
promise.

Rough-Cut Capacity Planning

The planning logic of the MPS does not consider whether the key resources such as labor,
materials, and equipment needed are available during the planning horizon. Recall that the
aggregate production plan considers resources, but it does so using larger time buckets than the
ones used in the MPS.

Rough-cut capacity planning estimates the availability of the critical resources needed by the MPS.
If the resources are not available, then the MPS or the resource levels must change



MRP inputs
The bill of materials

The bill of materials (BOM) is a detailed description of an “end
item” along with a list of all of its raw materials, parts, and
subassemblies. The BOM is essentially a “recipe”; it shows the
number of each type of material required to make one unit of
the end item. The BOM also shows the sequence of assembly.
The BOM is created when a new product is developed. Product
engineering managers update the BOM if the product changes.

Modular products and those with purchased subassemblies
have fewer levels in the BOM, making it flatter. For example,
the tote bag is purchased from a supplier. For this reason, its
children (raw materials, parts, and subassemblies) are not
shown in the company’s BOM but are shown in the supplier’s
BOM for the tote bag.

Example: bill of materials



MRP inputs
Inventory records are contained in an inventory status
file. Each inventory record includes:

• The item number.
• Description of the item.
• The lead time to order and receive the item from a
supplier or to produce it internally.
• The preferred order quantity (lot size).
• Safety stock quantity.
• Other information such as cost or process
descriptions.
• Quantity of on-hand inventory.
• Amount of inventory committed to a use.
• Scheduled receipts (the quantity that has been 
ordered but not yet received).

For purchased items, suppliers typically set the lot
sizes. Some lot-sizing strategies are:
• Lot-for-lot (L4L). Order exactly the amount that is
needed in each period. L4L minimizes carrying costs,
but maximizes setup or ordering costs.
• Fixed order quantity (FOQ). Order the same
amount each time. For example, the economic order
quantity (EOQ) might be used. A slight variation is
multiples of FOQ, where purchased items may be
available only in a fixed order quantity, such as a
carton of 10 items. In this case, if 14 items were
needed, the order quantity would be two cartons of
10 (20 items) rather than 14.
• Periodic order quantity (POQ). Order an amount
that covers the requirements for a fixed number of
future periods.



MRP inputs

Product structure-the bill of 
materials



MRP process
MRP calculations are done using software that is typically embedded into
enterprise resource planning systems (ERP). Further, robotic process automation
can automate routine decisions and activities and machine learning is being
used to improve the planning process.

Gross requirements refers to the total amount of an end item (finished good,
subassembly, or part) that is required by all of its parents during each period.
This includes end items that are used as replacement parts, interplant transfers,
or service items.

Scheduled receipts are the quantity of items from orders placed in the past that
are to be delivered at the start of the period in which the quantity is shown.

The next step is to determine how many more units, if any, are needed to meet
the week’s gross requirements. This calculation is called requirements
explosion, and it determines the net requirements. Net requirements are the
minimum quantity required in the period.

The quantity that is planned
to arrive at the beginning of
a period is the planned
order receipt. These come
from orders that are to be
placed at a designated time
in the future.

A planned order release is
the quantity of an item that
is planned to be ordered in a
period.



MRP process
Example:

Net requirements = Gross requirements − (Scheduled receipts + Available inventory at the end of last period)



MRP outputs and use
MRP outputs include primary and secondary reports.

• Primary reports are schedules of planned order releases that trigger purchases and the production of
items at the right time.

• Secondary reports provide cost, inventory, and schedule attainment information that are metrics for
how the operation is performing. An exception report is generated when actual performance differs
from the MRP plan.

Once set, numerous changes made to the MPS can cause nervousness throughout the system.
Nervousness is Inconsistencies in the plan caused by changes to the MPS.



DRP-Distribution requirements and planning
Distribution requirements planning (DRP) uses software to calculate the positioning and replenishment of
finished goods inventories throughout the distribution network using logic similar to MRP. The output of DRP
is used for input into operations and transportation planning processes.

DRP Planning Process:

 For each week in the planning horizon, combine forecasts and firm orders, ideally at each customer or as
close as possible to the customer, such as a retailer to create gross requirements for finished goods.
Compare the gross requirements with the amount of inventory projected to be on-hand at that location. If
the projected inventory available is less than the estimated gross requirements, order receipts and releases
are planned.
Combine order releases from all retailers to create gross requirements for the next upstream supply chain
member, typically, distribution centers.
Compare the schedule of gross requirements at each distribution center against its projected on-hand
inventory for each week into the future to create net requirements and planned orders.
The process continues to consolidate requirements and orders across all stages in the distribution network
up to the production plant that makes the finished goods. At this point, MPS and MRP processes take over.



Capacity requirements planning
DRP and MRP make sure the right amount of materials are available at the right time but do not
consider capacity. Most MRP plans assume infinite loading; that is, an infinite amount of capacity is
available, which is not realistic. Rough-cut capacity planning suggests if there is capacity to meet MPS
requirements. After developing an MRP plan, capacity requirements planning (CRP) determines if all
the work centers needed have the capacity to implement the MRP plan.

Ideally, the load and capacity should be equal. Having too much or too little capacity is problematic.
When underloading occurs, the extra capacity can build anticipation inventory, but this increases costs.
If underloading is an ongoing problem, find new business or develop new products to use the capacity,
or reduce the capacity.

Infinite loading - The assumption that there is an infinite amount of capacity available.

Capacity requirements planning (CRP) An estimate of the capacity needed at work centers.

Load profile - A comparison of production needs to actual capacity.



Capacity requirements planning
There are several ways to increase capacity but these may increase costs or reduce customer
satisfaction:

• Use overtime, but costs increase.

• Outsource the production of some products.

• Increase delivery lead times or create a backlog of orders, but this may reduce customer
satisfaction and sales.

• If capacity is available earlier, make products in advance and hold in inventory, but holding costs
increase.

A cross-functional team including operations, sales, marketing, finance, supply, and engineering
should decide upon the best approach to manage capacity to meet the company’s objectives.



Advances in planning systems
Initially focused on manufacturing planning and scheduling, MRP evolved into manufacturing
resource planning, or MRP II, which considers a wider range of cross-functional issues. MRP II also
has the capability to simulate the impacts of different plans. This was a precursor of enterprise
resource planning (ERP) systems that have been adopted by many companies.

Advances in requirements and resources planning systems include: (1) enterprise resource
planning (ERP) systems, (2) advanced planning and scheduling (APS) systems, and (3) extended
planning across the supply chain using demand-driven MRP. ASCM (formally APICS)—a
professional organization for supply chain and operations managers— is an excellent source of
information on the latest trends and directions in materials and resources planning across the
supply chain.

DRP, MRP, and CRP are part of enterprise resource planning (ERP) systems. An ERP system
consolidates all of the business planning systems and provides access to data throughout a
company. Before ERP, different functions such as accounting, operations, sales, and human
resources used “legacy” software systems that were not linked or compatible with one another.



Advances in planning systems
ERP systems are not just for manufacturing. ERP has helped
the management team at MOD Pizza, a fast casual chain,
make operating and financial decisions supporting
phenomenal growth. The chain, with over 300 locations in
2018, added over 100 locations in 2017 alone. The company’s
business model enables customers to create pizzas from over
30 toppings including freshly roasted vegetables for a single
price. Pizzas cook in under two minutes in a wood-fired oven.
Besides making artisanal pizzas, MOD Pizza’s primary mission
is to make a positive social impact by creating employment
opportunities for those with special needs or who need a
second chance. An early adopter of a cloud-based SAP® ERP
system, the real-time data visibility used for resource planning
contributes to MOD Pizza’s business success. The cloud-based
system makes it easy to integrate new locations into the ERP
system.



Advances in planning systems
Conventional requirements planning systems were sequential and iterative in nature. For example,
distribution requirements planning (DRP) output feeds the master production schedule (MPS),
which feeds materials requirements planning (MRP), which feeds capacity requirements planning
(CRP). Problems identified in the CRP process must be remedied by a revision to the MPS, and the
process repeats itself until a feasible solution is found. This approach, which emerged in the past
because of the lack of computer power and connectivity across legacy data systems, is
fundamentally inefficient.

Advanced planning and scheduling (APS) systems simultaneously consider materials requirements
along with resource capacity constraints and develop plans that optimize all related costs, for
example, inventory, labor, capital, and other costs.

As multiple firms work together to adopt and share compatible planning systems, the supply chain
can experience significant benefits. Planning systems that are extended across supply chain
partners provide greater visibility into the current status and into plans for the future. The Internet
of Things (IoT) will use sensors to track materials flows, increasing visibility so supply chain planning
can be done using real-time data. Supply chain partners can jointly plan their operations using
what-if analyses, identify options, and create contingency plans.



Choosing ERP Software
Key considerations when evaluating ERP software are:

1. The complexity of the business, degree of vertical integration, and level of international operations.
2. The size of the business.
3. The scope of functionality needed—is decision making reasonably routine, or is complex optimization
required?
4. The differences in the conversion processes. Is discrete manufacturing used or process manufacturing, or
both? The needs of these entities are different and perhaps difficult to accommodate with a single system.
5. The degree of sophistication and unique requirements of the firm’s processes. Are there unique customer
information requirements? How much of a custom solution is needed?
6. The alignment of the manufacturing planning and control modules with the needs of the firm. For
example, are the mechanisms for aggregating demand for forecasting purposes adequate? Can the
inventory control module accommodate the requirement to uniquely identify production batches?
7. The money available for implementing the system. Are radical process changes needed?
8. The computer hardware and telecommunications availability. Is the existing infrastructure compatible?
Where does the company see the future? Where is the industry going? Do we need to be state of the art?



Example

Link: https://www.youtube.com/watch?v=XSqIRH2WjuI

www.sap.com
www.oracle.com

http://www.sap.com/
http://www.oracle.com/


How ERP Connects the Functional Units
Finance-An ERP system provides a common
platform for financial data capture, a common
set of numbers, and processes, facilitating
rapid reconciliation of the general ledger.
The real value of an ERP system is in the
automatic capture of basic accounting
transactions from the source of the
transactions
Manufacturing and Logistics - This set of
applications is the largest and most complex
of the module categories. Typical components
include: Sales and operations planning;
Materials management; Plant maintenance;
Quality management; Production planning
and control; Project management



How ERP Connects the Functional Units
Sales and Marketing - This group of systems supports customer management; sales order management;
forecasting, order management, credit checking configuration management; distribution, export controls,
shipping, transportation management; and billing, invoicing, and rebate processing.

Human Resources - This set of applications supports the capabilities needed to manage, schedule, pay,
hire, and train the people who make an organization run. Typical functions include payroll, benefits
administration, applicant data administration, personnel development planning, workforce planning,
schedule and shift planning, time management, and travel expense accounting.

Customized Software - In addition to the standard application modules, many companies utilize special
add-on modules that link to the standard modules, thus tailoring applications to specific needs. These
modules may be tailored to specific industries such as chemical/petrochemical, oil and gas, hospital, and
banking. They may also provide special decision support functions such as optimal scheduling of critical
resources.

Data Integration - The software modules, as described earlier, form the core of an ERP system. This core is
designed to process the business transactions to support the essential activities of an enterprise in an
efficient manner. Working from a single database, transactions document each of the activities that
compose the processes used by the enterprise to conduct business.



Integrated Supply Chain Metrics
The Supply Chain Council has developed many metrics to measure the performance of the overall
supply chain. It has used these standardized measures to develop benchmarks for comparisons
between companies.

A metric that does so in measuring the relative efficiency of a supply chain is cash-to-cash cycle
time. Cash-to-cash cycle time integrates the purchasing, manufacturing, and sales/distribution
cycles. Actually, cash-to-cash cycle time is a measure of cash flow. Cash flow indicates where cash
comes from (its source), where cash is spent (its use), and the net change in cash for the year.

Cash-to-cash cycle time=Inventory days of supply + Days of sales outstanding - Average payment
period for material.

Industry averages to consider: 35.6 days-best in class; 99.4 days-average of medium



Calculating the Cash-to-Cash Time



Calculating the Cash-to-Cash Time



Calculating the Cash-to-Cash Time



Homework

Study book:

Managing operations across supply chain-Swink-Chapter 14;

Manufacturing planning and control for supply Chain management: the GPIM reference (2nd edition) 
Jacobs, F robert., Berry, William lee. Ch. 2 



Important points for the next quiz:
Pay attention to these topics, questions will be from the following:

Week 9: Types of flows; Economies of scale, economies of distance, advantages and disadvantages of 
various transportation modes;  

Week 10: questions about definitions (trend, autocorrelation, forecast error, yield management, 
etc….), aggregate planning costs, differences between time series models & causal models.

To solve problems using: Moving Average, Exponential smoothing – see examples on the 
presentation of week 10.

Week 11-DRP, MRP (Inputs & Outputs), ERP, CRP

Cash-to-cash cycle time calculation, etc… 



Thank you for the attention! 

E-mail: n.parekhelashvili@ug.edu.ge



Supply Chain Management

Lecturer: Natia Parekhelashvili 

WEEK 12: Supply chain strategy



Learning objectives

• Apply the market‐analysis framework to define the type of markets your company serves and
identify the performance capabilities most valuable to those markets.

• Define performance targets for your company to succeed in the markets you serve.
• Create a strategy and define the objectives needed to reach the goal.
• See how to apply concepts and techniques may apply to real‐world supply chain challenges and

opportunities.
• Gain some insight into how to leverage supply chain capabilities into longer‐term alliances with the

customers and suppliers with whom you do business.



The Supply Chain as a Competitive Advantage
Efficient supply chain operations are central to being able to satisfy market demands and to do so in
a way that is profitable. Where once markets were shaped by the availability of product, now they
are shaped by the evolving demands (some might say whims) of the end‐use customers.

Supply chains that deliver the best value to their end‐use customers generate a strong demand for
products and services. They are good places for producers, logistics providers, distributors, and
retailers to do business.

The efficiency of the entire supply chain greatly affects each company's ability to prosper, so
standards of performance evolve in these supply chains over time. New companies cannot enter
unless they can meet these standards.

It also means that there is great profit potential to be had for companies in a supply chain that learn
to cooperate to generate efficiencies and cost savings for all. Skilled companies in specific markets
that learn to work together to achieve new levels of efficiency and cost savings will create supply
chains that grow faster than other supply chains in their markets.



Identify the Business Opportunity and Define the Goal
Supply chain opportunities generally come in one of two categories. The first category is to fix or
improve something already in place. The second category is to build something new. In both
categories you have to first define the goal and then set about accomplishing that goal. Depending
on which type of opportunity you are pursuing, the way to accomplish the goal will be different.

“fix or improve something already existing,”

“build something new” category

New markets emerge, existing markets evolve, and mature markets fade away. A market creates a
demand for a bundle of products and services to support it. Over the lifespan of a market, its
supply chain evolves in response to the forces of supply and demand. Companies that supply a
market must evolve along with the demands of that market. The supply chain opportunities
available to a company depend on which quadrants the markets it serves are in. Identify whether
you lead, equal, or lag your competitors in the areas of: 1. Customer service; 2. Internal efficiency;
3. Demand flexibility; 4. Product development.



Generating ideas
Brainstorm a large list of improvement ideas for the operations under each of the four categories.
Ask the question, “What seems impossible to do, but if it could be done, would dramatically
change the way we do business?” Look for ways to change the business landscape—ways to give
your organization a significant competitive advantage by doing something new and different.
Where no new ideas are found, look for ways to significantly improve existing operations to get
greater performance and increased cost savings.

Take the time to work up a large list of ideas. These ideas are the raw material from which the 
business strategy will emerge. When a sufficiently large body of ideas has been generated, review 
the lists and select three to six or so of the ideas that seem to have the most impact.

Examine this handful of most promising ideas that have been selected. How will these ideas play 
out over the next few years? How do these ideas work together to form a big‐picture sequence of 
events that will take the organization from where it presently is to where it wants to go—the 
accomplishment of its business goals?



Create a Conceptual System Design
The strategy to achieve the business goals is expressed in the
conceptual design. The conceptual design is the high‐level outline
of a system or a set of systems. Generate several different
conceptual designs for systems that will meet the desired
performance criteria.

Approach the conceptual design first from the perspective of the
business processes that are supported. Sketch out the different
operations that are performed and note the kind of information
that is required by and created by each operation.

Then add further definition to these process flows by specifying
the data flows into and out of each operation. For each operation,
estimate the volume and frequency of the data flows and also the
source and destination of each data flow.

In addition, for each operation, define the types of people (if any)
who will perform this work. How many people will there be? What
are the skill levels of the different types of people?



Strategic Guidelines for Designing 
Systems

Designing supply chain systems or any other
kind of system can quickly become a very
complex undertaking. The business manager
can come to feel overwhelmed by the possible
choices and be tempted to leave this activity to
the technical experts. Do not give in to this
temptation. Business management must remain
actively involved with the technical people in
creating the conceptual design for the system. It
is in this activity that the business manager can
exercise very effective control over the strategy
that the company will take to accomplish its
goal. This activity cannot be left entirely to
technical people because they usually do not
have the depth of business knowledge that is
needed to make the best decisions.

The seven system design guidelines are:
1. Closely align system designs with the business goals and
performance targets they are intended to accomplish;
2. Use systems to change the competitive landscape;
3. Leverage the strengths of existing systems infrastructure.
4. Use the simplest possible combination of technology
and business procedures to achieve the maximum number
of performance targets;
5. Structure the design so as to provide flexibility in the
development sequence used to create the system;
6. Do not try to build a system whose complexity exceeds
the organization's capabilities;
7. Do not renew a project using the same project
organization or the same system design after it has failed
once.



Define Project Objectives
When you look at a schematic diagram that illustrates a conceptual design, the system is shown as a set
of high‐level components.

Defining these high‐level components is a somewhat subjective process since there is a range of possible
ways to design a system—some better than others. The better designs will define high‐level components
that are highly cohesive in the functions they perform.

This means that each component performs a set of tasks that are all closely related to a single and
well‐defined activity. For instance, a highly cohesive component in a conceptual design could be an
order‐entry system. This component does all the things that need to be done for a customer to enter an
order and that is all it does.

If a conceptual design is produced that is so complex only a genius can understand it, then the
conceptual design is useless. People will not be able to use it to effectively guide their work in the
detailed design and building of the system. Without a clear conceptual design, the people involved with
building, using, and paying for the system will all have different ideas about what the company is trying
to accomplish.



Create an Initial Project Plan and Budget
Simply stated, a plan is a sequence of non‐repetitive tasks that lead to the achievement of one or more
predefined objectives that do not yet exist. A plan should not be confused with an operating schedule,
which is a repetitive sequence of tasks that perpetuate an already existing state of affairs.

Create a section of the overall project plan for each objective. In the section of the plan for each
objective, list the major tasks needed to achieve that objective.

Use a technique called time boxing to define the time limits for each task. This technique calls for a
trade‐off between the work involved in carrying out a task and the time that is available.

A useful way to think about the work on a project and the corresponding time boxes is to divide time
spent on a project into three main steps and assign an overall time box to each of the main steps. Then
within each step, subdivide the time available to accommodate the tasks that are involved. The three
steps and their durations are:

1. Define what is going to be done—The goal and the objectives (2–6 weeks)

2. Design how that will be done—The detailed specifications (1–3 months)

3. Build what is specified (2–6 months)



Estimate the Project Budget and ROI
This is the step where you answer one of the most fundamental questions about the project: “Is
this project worth doing?” Once a plan has been constructed, the budget can be created. Project
plans and budgets are just two sides of the same coin. Plans show the time, people, and material
needed to get things done and budgets show the cost of the people and material over the time
frames involved.

The value comes in two areas. The first is that this is an opportunity to create a consensus among
the people who have to pay for the system. Everyone whose budget will be affected by the project
should have an opportunity to review the costs and the benefits of the project.

The value of the project is the main reference point to keep in mind when evaluating the rest of
the project. The value of the system is what tells you how much can be spent to build the system. If
the costs to develop a system add up to more than the benefits that will be produced, then there
are two choices. Either find a less expensive way to produce those benefits or simply do not do the
project. Businesses exist to make a profit and that is a discipline that all businesspeople must live
with.



Estimate the Project Budget and ROI
Measure system costs and benefits on a quarterly basis. Subtract costs from benefits to arrive at the
quarterly cash flow generated by the system. Calculate the value of that cash flow using whatever method
the financial decision makers would like (net present value, internal rate of return, etc.). The higher the risk
involved in building and operating the system, the higher the profit that the system should generate.

System Costs

In a system development project there are three types of costs:

1. Hardware and software—Costs for the hardware, software, and communication network components
that need to be purchased from vendors for the new system design.

2. Development—Costs as estimated by the time and cost needed to achieve each project objective. Each
task that is part of the work plan for an objective will require some number of people with certain skills for
some period of time.

3. Operations—Costs have a number of components. Estimate labor expenses for the kinds of people that 
will be needed for ongoing operation and support of the new system.



System benefits
There are four types of benefits provided by a new system:

1. Direct benefits—Productivity increases and cost savings due to the capacity increases brought
about by a new system. Define the new functions the system provides that the company does not
now have. Estimate the productivity increases and labor savings that these new features provide.

2. Incremental benefits—Monetary benefits that may not be solely a result of the new system but
are measurable and due in some significant degree to the capabilities of the new system

3.Cost‐avoidance benefits—Savings related to the increased capacity provided by the new system
and the company's ability to grow the business without having to hire new staff or hire as many
new staff as would otherwise be the case.

4. Intangible benefits—Hard to quantify into a monetary amount, but should be identified and
listed. These benefits include such things as maintaining a competitive advantage through better
intelligence and adaptability;



Supply chain strategy
Charlie Supply, Inc.—Initial Business Situation

Charlie Supply, Inc. is a $2.8 billion company that distributes foodservice disposables (paper cups, napkins,
straws, plastic utensils, food containers, etc.) and janitorial and sanitary supplies and equipment (known
in the business as “jan/san” products). The company has grown rapidly over the last five years. It has
acquired 13 separate companies during that time. Eight of these companies were major regional
distributors of janitorial and/or foodservice supplies and five recent acquisitions were smaller distributors
who specialized in one or the other of these product lines. Each had good reputations with their local
customers and Charlie Supply acquired them in order to round out its geographical coverage in areas
where it needed a stronger local presence.

Current practices: That system is called the Inter‐Company Communications Link (ICCL). All of the
business units and company headquarters can electronically exchange six documents between their
internal ERP systems and the ICCL system. Those documents are: (1) purchase orders, (2) invoices, (3)
advance ship notices, (4) customer price books, (5) product masters, and (6) inventory stock status. There
is a transaction‐processing database built into ICCL that stores these documents and provides for some
limited usage reporting.



Supply chain strategy
1.Take orders any way the customer wants (customer service)— As measured by ability to take customer
orders through its own web order entry system, or by electronic data interchange (EDI), by extensible
markup language (XML), or by direct, computerto‐computer file transfer protocol (FTP) with customer
systems.

2. Deliver uniform quality of service to all customer locations (customer service)—As measured by
order‐fill rate, on‐time delivery rate, and item‐return rates.

3. Support customer accounting (customer service)—As measured by ability to submit customized,
accurate, and timely invoices and statement bills via whatever medium the customer requests whether
it be EDI, XML, FTP, or e‐mail attachments.

4. Support customer purchasing and budgeting (customer service) —By providing them with data for
planning and managing their purchasing budgets through online reports showing product purchases by
customer location, by item, supplier, and volume over any period from one day to two years.

5. Be a valuable partner in the supply chain (demand flexibility)—As measured by order‐fill rate and
backorder frequency and back-order quantities.

6. Participate in markets as they evolve (demand flexibility)—As measured by ability to anticipate and
stock additional products outside of the company's present bundle of products as demand for them
emerges.



Supply chain strategy
The five performance requirements that it would strive to achieve in the areas of customer service and
product development. These requirements are:

1. Effectively employ collaborative planning, forecasting, and replenishment (CPFR) and S&OP
procedures with key customers and manufacturers (customer service)—As measured by the ability to
accurately forecast product demand and manage inventory to cover actual demand.

2. Track product movement through the supply chain from manufacturers to end‐use customers
(customer service)—As measured by the ability to provide accurate end‐to‐end supply chain inventory
visibility, which is updated on a near real‐time basis.

3. Design responsive supply chain networks (customer service)—As measured by the ability to optimize
ongoing supply chain performance for high levels of product availability at the lowest operating costs.

4. Track product sales and usage to more quickly spot market trends (product development)—As
measured by the ability to plot trends based on near‐real‐time data updates and quickly spot
developments of interest.

5. Provide efficient pickup and return processing of recyclable products (product development)—As
measured by the ability to optimize retrieval of recyclable material from end‐use customer locations.



Supply chain strategy
Companies must find ways to outsource activities that are not part of their core value proposition. In
this way each company focuses more attention and investments on improving its ability to deliver
value to its customers. So a truly strategic alliance is a relationship with another company that
enables the first company to better fulfill its core value proposition to its customers. Strategic
alliances can be formed with other companies to perform a wide range of support activities that are
necessary but not directly connected to producing the core value proposition.

Strategic alliances display four characteristics:

1. Delivery of a customized blend of products and services to meet a specific set of business needs

2. Coordination of intercompany operations so as to achieve predefined performance targets

3. Longer‐term, three‐ to five‐year contract time frames for the alliance partners to work together

4. Prospects for mutually profitable business growth over the life of the contract



Supply chain strategy
Strategic alliances require sustainable growth and productivity. And that calls for a process that
generates rewards in the form of cost savings and/or revenue growth for both parties. In addition
to generating rewards, this process must preserve and nurture the underlying source of these
rewards.

Effective cost management means managing a ratio of costs versus benefits so as to achieve a
desired result. Costs can actually rise as long as the result is still a favorable ratio of costs and
benefits.

The alliance makes money every month from a hundred small adjustments that fine‐tune
operations so as to achieve performance targets. Since the business environment is constantly
changing, constant small adjustments are required to deliver the best possible operating results.
In effect, the agreement between two companies to cooperate is the capital in the strategic
alliance. The continuous steam of cost savings and revenue enhancements that come from this
cooperation is the interest earned on this capital.



Homework

Study book: Essentials of supply Chain management-4th ed. Hugos, Michael. Ch. 8-9



Revision:
Week 1: T&F and Multiple Choice type: definitions of positive and negative factors in swot analysis; Time-to-
Market; Lead Time; Strategic planning; Operational Planning; Supply chain management VS Operations
Management, what’s the difference; Sustainability; Economies of scale; Critical customer;

Week 2: Problems: About flow and utilization;

Week 3: T&F and Multiple Choice type: Research and advanced development projects; Beta testing; Product
lifecycle characteristics; Design for environment; Computer-aided systems (CADs);

Open ended: Describe each type of product development phases with its characteristics: Launch, Growth;
Decline, Maturity….Open innovation approach and an example;

Week 4: T&F and Multiple Choice type: Master production scheduling (MPS) and resource planning and
MPC phases; MPC process time horizons; Shop-floor systems;

Week 5: T&F and Multiple Choice type: Demand management and marketplace; Assemble-to-order
environment, customer order decoupling point; Steps of Collaborative planning, forecasting, and
replenishment (CPFR); product combinations number calculation in assemble-to-order environment; make-
to-stock firms; safety inventory; customer order decoupling point.



Week 6: T&F and Multiple Choice type: Types of inventory items (MRO, Work-in-process, etc…); 
Seasonal stocks; Speculative stocks; Days of supply calculation; ABC analysis; Continuous review 
model; Periodic review model-definitions; Inventory turnover formula; Production order 
quantity; Roles of inventory;

Problems: EOQ calculation; Inventory turnover rate & carrying cost calculation;

Week 7: T&F and Multiple Choice type: Older name for lean systems; Objectives of lean systems; 
Types of wastes; TAKT definition; Quality at a source techniques; Lean services; Employee 
empowerment; Group Technology GT; two types of Kanban, production and withdraw-
definitions; Heijikuna;

Open ended: Types of waste in service related industries and physical goods; Kaizen events 
description, how it applies to the organization to implement changes; In the lean systems 
philosophy, reasons why employees are viewed as critical resources for success; 



Week 8: T&F and Multiple Choice type: Sourcing definition; Outsourcing definition; Factors contributing to risk; Total 
costs of ownership; Reshoring; Onshoring, Offshoring; Full partnerships; Purchase requisition document; RFP document; 
Weighted point model; Internet-of-things (IoT); Blockchain;

Problem: Insource/Outsource decision;

Week 9: T&F and Multiple Choice type: Logistics: Inbound flows; Outbound flows; Economy of scale, Economy of 
distance; Consolidation strategy; Transportation modes (Air, Truck, Rail, etc…, advantages and disadvantages); Integrated 
logistics service providers; 

Week 10: T&F and Multiple Choice type: Yield management; Seasonal index; Time series analysis; Trend; Types of costs 
(hiring/firing cost, etc…)

Problem: about exponential smoothing and times series analysis. 

Week 11: T&F and Multiple Choice type: Cash-to-cash cycle time; DRP, MRP,CRP; MPS-Definitions; MPS; Inventory status 
file;

Problem: Cash to cash cycle time; 

Week 12: T&F and Multiple Choice type: ICCL system & ERP system connection; Intangible benefits; Incremental benefits; 
The costs in system development project (hardware & software; operations, development costs, etc…)



Revision: Problems 
9. On the flow expressed below, you see a microchip assembly parallel process.  

• What is a total capacity for the 3rd stage? 
• What is a maximum capacity for the overall 

process? 

Week 2



Revision: Problems 
You are a manager of the branch office of Georgian post. Due to pandemics, demand for products purchased

online from abroad has risen over the past months. Two operators in the office are responsible for fulfilling orders.

Georgian Post has been receiving negative comments on Facebook that customers are waiting too much in your

branch in the queues to receive their orders. You discussed with the Chief Operations Manager and you agreed

that an optimal waiting time for customers must be 15 minutes. With this standard in mind, you collect the

following information during periods of peak demand:

Average arrival rate=4 minutes

Standard deviation of arrivals = 8 minutes

Average time to fulfill the order = 3 minutes

Standard deviation of order fulfillment = 3.5 minutes

Utilization = 85 percent

a. Calculate expected average wait time based on data above.

b. Discuss how Georgian post can improve the situation and increase customer satisfaction.

Week 2



Revision: Problems 
A distribution center of Zara can handle a peak demand of 180,000 garments  in a single day, 
under ideal conditions. However, the facility was designed to handle up to 110,000 orders per 
day during normal operating conditions. Due to Easter celebrations, orders processed for the 
first two weeks of April averaged 130,000 per day. 

a.Calculate the utilization of the distribution center relative to maximum capacity. 

b.Calculate the utilization of the distribution center relative to effective capacity 

Week 2



Zara maintains average inventory of $1,000,000 (at cost, value). Last year, Zara’s sales volume 
was $8,000,000 and cost of goods sold was $6,500,000. Zara has determined that its inventory 
carrying cost is 15% annually.

a. What was the inventory turnover rate? 

b. How much was the inventory carrying cost for the year?  

Week 6



Moneymart buys packaged coffee from a manufacturer for $30.00 per package. Annual demand for 
coffee is 180,000 packages, and the company believes that the demand is constant at 720 cases per 
day for each of the 250 days per year that it is open for business. Average lead time from the supplier 
for replenishment orders is 8 days, and the company believes that it is also constant. The purchasing 
agent at Moneymart believes that annual inventory carrying cost is 12% and that it costs $45.00 to 
prepare, send, and receive an order.

A. How many packages of coffee should Moneymart order each time it places an order? (Use EOQ 
formula and please write a full calculation so in case of a mistake I could be able to evaluate your 
work anyways)

B. What will be the average inventory?

C. What will be the inventory turnover rate?

Week 6



The supply manager at a dishwasher manufacturer is assessing whether the company should
purchase the pump from a supplier or assemble the pump in-house. Forecasts suggest that
12,000 pumps are needed per year. The annual fixed costs to assemble the pumps are $110,000
per year. The variable costs per unit to assemble the pump are $20/unit. The pumps can be
purchased for $25/unit. Does the cost analysis support insourcing or outsourcing pump
assembly? Compare costs to outsource and costs to insource and discuss how to make a
decision.

Week 8



Moving Average Models-A moving average forecasting model computes a forecast as the average of 
demands over a number of immediate past periods (n), as shown in equation:

Week 10



Statistical Model–Based Forecasting
Exponential Smoothing-In this approach, an exponentially smaller weight is applied to each demand 
that occurred farther back in time. Each weight is a certain percentage smaller than the weight assigned 
to demand data for the previous period. The exponential smoothing model is shown in equation, where 
α is a constant between 0 and 1, called the smoothing coefficient.

Solve the example:
Let’s say that actual sales for a given day totaled 115 pounds, while the forecast for that day was 110 
pounds. With a smoothing constant of 0.10, the next day’s forecast is:
F t+1 = 110 + ( 0.1 ) ( 115 − 110 ) = 110.5 lb.

Week 10



Week 11



Thank you for the attention! 

E-mail: n.parekhelashvili@ug.edu.ge


