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13.1 CONCEPT 
Total Quality Management is a philosophy of continuously improving the quality of all the products and processes in response to continuous feedback for meeting the customers’ requirements. It aims to do things right the first time, rather than need to fix problems after they emerge (A company should avoid defects rather than correct them). Its basic objective is customer satisfaction. 

The elements of TQM are: 
	Total
	Quality involves everyone and all activities in the company (Mobilizing the whole organization achieve quality continuously and economically) 

	Quality
	Understanding and meeting the customers’ requirements. (Satisfying the customers first time every time)

	Management
	Quality can and must be managed (Avoid defects rather than correct them)


TQM is a vision based, customer focused, prevention oriented, continuously improvement strategy based on scientific approach  adopted by cost conscious people committed to satisfy the customers first time every time. It aims at Managing an organization so that it excels in areas important to the customer.
[bookmark: Key_to_Quality]13.2 ADVANTAGES/BENEFITS  
The advantages of quality Management are:
	Customer satisfaction
	Decline in response time
	Improvement in employee efficiency

	Decline in cost
	Defects reduction
	Improvement in morale of employees

	Encourages R & D
	Forges participative Management 
	Achieves Effectiveness



13.3-1 SIX Cs OF TQM
	Commitment
	Culture
	Continuous improvement

	Co-operation
	Customer focus
	Control



13.3-2  FOUR Ps OF QUALITY IMPROVEMENT PRINCIPLES 

TQM advocates performances improved through better planning and management of people and processes. These four Ps are referred as quality improvement principles. These principles are important for providing quality products/services to the customers.

Planning: The company should develop the vision needed for long term success on the front of TQM. Strategies should be developed to achieve the vision.

Processes: Process improvement is the heart of TQM. Improving the process can be accomplished by radical innovations or by accumulations of many small changes.
 
People: Motivate, train, support and recognize the people to achieve the quality improvements.

Performance: Identify the critical areas requiring the quality improvement. Develop the tools of measuring the performance. The performance should be communicated all people associated with the quality improvements. 

13.4 QUALITY COSTS
Preventing, detecting and dealing with defects cause costs that are called quality costs. Quality costs can be broken down into four broad groups. These four groups are also termed as four types of quality costs.
	Prevention costs      
	Ensuring the failures do not happen

	Appraisal costs   
	Checking for failures

	Internal failure costs
	Keeping defective products from falling into the hands of customers

	External failure costs
	Costs of defects discovered by the customers 



The costs of internal and external failures are also known as costs of poor quality.
Examples of four types of quality cost are given below:
	Prevention costs 
	Appraisal Costs

	1. Quality training
2. Quality circles
3. Statistical process  control activities
4. System Development for prevention
5. Quality improvement
6. Supervision of prevention activities
7. Repair to manufacturing equipments
8. Training to suppliers
9. Design engineering and reviews
10. Maintenance of manufacturing   plant
	1.Testing and inspecting materials
2. Final product testing and inspecting  
3. WIP testing and inspecting  
4. Package inspection
5. Depreciation of testing  equipment
6. Repairs of testing  equipment
7. Quality Audits
8. Supervision of Testing and Inspection
9. Reliability testing
10. Field testing

	Internal failure costs
	External failure costs

	1. Cost of Scrap (net of realization) 
2. Cost of  Spoilage
3. Cost of Rework                                                  4. Down time due to defect in quality 
5. Retesting
6. Analysis of the cause of defects 
7. Debugging software errors
	1. Cost of field servicing 
2. Cost of handling complaints
 3. Warranty repairs
4. Lost sales 
5. Warranty replacements
6. Product liability claims
7. Discount on defective items




Q. No.13.1:  Carlon Ltd makes and sells a single product, the unit specifications are as follows:
	Direct material X
	8 square meter at Rs.30 per square meter.

	Machine time 
	0.60 running hours

	Machine cost per gross hour
	Rs.400

	Selling price 
	Rs.1000



Carlon requires to fulfill orders for 5000 product units per period. There is no stock of product units in the beginning or end of the period under review. The stock level of material X remains unchanged throughout the period. The company is planning to implement a Quality Management Programme (QMP).
The following additional information regarding costs and revenues are given as of now and after implementation of quality management QMP.

	Before implementation of QMP
	After implementation of QMP

	1. 5% of incoming material from suppliers scrapped due to poor receipt and store organization
	1. Reduced to 3%

	2. 4% of material X input to machine process is wasted due to processing problems.
	2. Reduced to 2.50%

	3. Inspection and storage of material X costs Re.1 per square meter purchased
	3. No change in unit rate 

	4. Inspection during the production cycle, calibration checks on inspection equipment vendor rating and other checks cost Rs.2,50,000 per period.
	4. Reduction of 40% of existing cost.

	5. Production quantity is increased to allow for the down grading of 12.50% of production units at final stage of inspection. Down graded units are sold as seconds at a discount of 30% of standard selling price.
	5. Reduction to 7.50%

	6. Production quantity is increased to allow return from customers (these are replaced free of charge): 5% of units actually delivered to customer.
	6. Reduction to 2.50%

	7. Product liability and other claims by customers are estimated at 3% of sales revenue from standard product sale.
	7. Reduction to 1%

	8. Machine idle time is 20% of Gross machine hours (i.e. running hours = 80% of gross hours)
	8. Reduction to 12.50%

	9. Sundry costs of administration, selling and distribution Rs.6,00,000 per period
	9. Reduction  by 10% 

	10. Prevention program costs Rs.2,00,000
	10. Increase to Rs. 6,00,000



The Total QMP will have a reduction in machine run time required per product unit to 0.50 hour. 

Prepare summaries showing the calculation of (i) total production units (Pre-inspection) (ii) purchase of raw material X (square meters) (iii) Gross machine hours. 

(a) In each case, the figures are required for the both the situations (i) before (ii) after implementation of QMP so that the orders for 5000 product units can be fulfilled.
(b) Prepare Profit and loss account of Carlon for the period showing profit earned before and after QMP.     (CA Final May 2005)
Answer 
Statement Showing Total production units, Purchase of raw material and Gross Machine hours in both the situations
	
	Before QMP
	After QMP

	SALES:
Replacement units (free of cost)
Total units required for sales
Defective units : 
Before QMP : 5250x12.50/87.50 
After QMP   : 5125x7.50/92.50
Total production 
	5,000 units
   250 units
5,250 units

750 units
---
6,000 units
	5,000 units
  125 units
5,125 units

---
  416 units
5,541 units

	MATERIALS:
Required for production: 
               6000x8 = 48,000 square meter
               5541x8  =44,328 square meter
Wastage due to process problems:
               48,000x4/96
               44,328x2.50/97.50
Total input of materials 
Scrapped as poor receipt:
                 50,000x5/95
                 45,465x3/97
Total Purchase
	

48,000 s.m.


2,000  s.m.
---
50,000.s.m.

2,632 s.m.
---
52,632 s.m.
	


44,328 s.m.

---
1,137 s.m.
45,465 s.m.

---
1,407 s.m.
46,871 s.m.

	HOURS:
Required for production:

Gross hours 
                        
	
3,600 hours
(6,000x0.60)
4,500 hours
(3,600x100/80)
	
2,770.50 hours
 (5,541x0.50)
3,166 hours
(2,770.50x100/87.50)



Profit Statement
	
	Before QMP
	After QMP

	Sales (A)
	50,00,000
(5000x1000)
	50,00,000
(5000x1000)

	Costs 
	
	

	(i) Materials 
	15,78,960
(52632x30)
	14,06,130
(46871x30)

	(ii) Machining
	18,00,000
(4500x400)
	12,66,400
(3166x400)

	(iii) Material Inspection
	52,632
(52632x1)
	46,871
(46871x1)

	(iv) Inspection
	2,50,000
	1,50,000

	(v) Product Liability
	1,50,000
(5000x1000x0.03)
	50,000
(5000x1000x0.01)

	(vi) Sundry Costs
	6,00,000
	5,40,000

	(vii) Prevention Costs
	2,00,000
	6,00,000

	Total costs (B)
	46,31,592
	40,59,401

	Less sale of defective units (C)
	(-) 5,25,000
(-750x700)
	(-)2,91,200
(-416x700)

	Net cost (B-C)
	41,06,592
	37,68,201

	Profit [A –(B-C)]
	8,93,408
	12,31,799



Q.No. 13.2  A company makes a single product which sells at Rs.800 per unit and whose variable cost is Rs.500 per unit. Production and sales are 1000 units per month. Production is running to full capacity and there is market enough to absorb an additional 20% of output each month.

The company has two options:
Option-I     Inspect the finished goods at Rs.10,000 per month. 4% of production is detected as defectives and scrapped at no value. There will be no warranty replacement, since every defect is detected. A small spare part which wears out due to defective materials is required to be replaced at Rs.2000 per spare-part  for every 20 units of scrap generated. This repair cost in not included the manufacturing costs mentioned above.
Option II
Shift the finished goods inspection at no extra cost, to raw material inspection,                  (since defective raw  materials are entitled to free replacement by the supplier), and take up machine set-up tuning and machine inspection at an additional cost of Rs.8000 per month, so that scrap of finished goods is completely eliminated. However, delivery of uninspected finished products may result in 1% of the quantity sold to be replaced under free warranty due to minor variation in dimensions, which does not result in wearing out the spare part as stated in option I.

Using the monthly figures relevant for decision making, advise which option is more beneficial to the company from a financial perspective.
  (CA Final May 2011)
Answer
“Production is running to full capacity.” It means we cannot produce more than 1000 units.
(i) Statement showing Quality costs under each of two alternatives
	
	Option I
	Option II

	Gross Production (units) 
	1,000
	1,000

	Scrapped/ Free replacement (Units)
	40
	10

	Quality costs
	Rs.

	(i) VC of scrapped or free replaced units
	20,000
(40x500)
	5,000
(10x500)

	(ii) Inspection cost 
	10,000
	10,000

	(iii) Repair cost 
	4000
	---

	(iv) Contribution lost
	12,000
(40x300)
	3,000
(10x300)

	(v) Machining cost
	
	8,000

	Total quality costs 
	46,000
	26,000



Q. No. 13.3 A company manufactures a single product, which requires two components. The company can purchase one of these two components from either of the two suppliers, X Ltd and Y Ltd. The price quoted by X limited is Rs.180 per unit of the components and it is found that on an average 3% of the total receipt from this supplier is defective. The corresponding quotation from Y Ltd. is Rs.174, but the defectives go up to 5%. If the defectives are not detected, they are utilized in production resulting in the rejection of the product when its degree of completion is 75%. 

The production of each unit requires material costing Rs.500 (excluding the cost of component), labour Rs.200 and variable overheads Rs.100. Component A and 60% of other material is introduced in the beginning of the product process. Labour, Variable overheads and 40% of the other material are used evenly over the production process.

The company intends to introduce a system of inspection for the components      on receipt. The inspection cost would be Rs.12 per unit of components. Such an inspection will be able to detect only 90% of the detectives components received. No payment will be made for the components found defectives in inspection.

The company intends to produce 10,000 units of the product

Required:
(i) Advise whether inspection at the point of reception is justified.
(ii) Which of the two suppliers should be asked to supply?

Answer
Working note: 
Variable cost per unit of rejected items (excluding the cost of components) 
	60 % of Material
	500x0.60x1.00   

	40 % of Material
	500x0.40x0.75   

	Labour
	200x0.75 

	VO
	100x0.75

	Total VC per unit of rejected items (excluding the cost of components)
	675



Main Answer
NO INSPECTION 
Calculations of relevant cost per unit on purchase from each of two suppliers
	
	Supplier X
	Supplier Y

	No.  of units purchased 
	10310
(10,000x100/97)
	10,527          (10,000x100/95)

	Defective 
	310
(0.03x10310)
	527
(0.05x10527)

	No of units required 
	10,000
	10,000

	
	Rs.

	Cost of purchase 
	18,55,800
(10310x180)
	18,31,700
(10527x174)

	Cost of damage (excluding cost of component)
	2,09,250
(310x675)
	3,57,833
(527x675)

	Total 
	20,65,050
	21,89,533

	Cost per unit 
	206.505
	218.9533



Inspection 
Calculations of relevant cost per unit on purchase from each of two suppliers
	
	Supplier X
	Supplier Y

	No.  of units purchased 
	10310
(10,000x100/97)
	10,527          (10,000x100/95)

	Defective 
	310
(0.03x10310)
	527
(0.05x10527)

	No of units required 
	10,000
	10,000

	Defective units not paid for
	279
	474

	No of units paid for 
	10,031
	10053

	
	Rs.

	Cost of purchase 
	18,05,580
(10031x180)
	17,49,222
(10053x174)

	Cost of damage
	20925
(31x675)
	35,775
 (53x675)

	Cost of inspection
	1,23,720
(10310x12)
	1,26,324
(10527x12)

	Total 
	19,50,225
	19,11,321

	Cost per unit 
	195.0225
	191.1321



Recommendation: The inspection may be introduced. The components may be purchased from Y.


Q. No. 13.4: A company manufactures a single product, which requires two components. The company can purchase one of these two components from either of the two suppliers, X Ltd and Y Ltd. The price quoted by X limited is Rs.180 per 100 units of the components and it is found that on an average 3% of the total receipt from this supplier is defective. The corresponding quotation from Y Ltd. is Rs.174, but the defectives go up to 5%. If the defectives are not detected, they are utilized in production causing a damage of Rs.180 per 100 units of components. 

The company intends to introduce a system of inspection for the components on receipt. The inspection cost would be Rs.24 per 100 units of components. Such an inspection will be able to detect only 90% of the detectives components received. No payment will be made for the components found defectives in inspection.

Required:
(i) Advise whether inspection at the point of reception is justified.
(ii) Which of the two suppliers should be asked to supply?
(Assume total requirement is 10,000 units of the components.)  (CA Final Nov. 2007) 

Answer:
NO INSPECTION 
Calculations of relevant cost per unit on purchase from each of two suppliers
	
	Supplier X
	Supplier Y

	No.  of units purchased 
	10310
(10,000x100/97)
	10,527          (10,000x100/95)

	Defective 
	310
(0.03x10310)
	527
(0.05x10527)

	No of units required 
	10,000
	10,000

	
	Rs.

	Cost of purchase 
	18,558
(10310x1.80)
	18317
(10527x1.74)

	Cost of damage
	558
(310x1.80)
	949
(527x1.80)

	Total 
	19,116
	19,266

	Cost per unit 
	1.9116
	1.9266




Inspection 
Calculations of relevant cost per unit on purchase from each of two suppliers
	
	Supplier X
	Supplier Y

	No.  of units purchased 
	10310
(10,000x100/97)
	10,527          (10,000x100/95)

	Defective 
	310
(0.03x10310)
	527
(0.05x10527)

	No of units required 
	10,000
	10,000

	Defective units not paid for
	279
	474

	No of units paid for 
	10,031
	10053

	
	Rs.

	Cost of purchase 
	18,056
(10031x1.80)
	17,492
(10053x1.74)

	Cost of damage
	56
(31x1.80)
	95
 (53x1.80)

	Cost of inspection
	2,474
(10310x0.24)
	2,526
(10527x0.24)

	Total 
	20,586
	20,114

	Cost per unit 
	2.0586
	2.0114



Recommendation: The components may be purchased from X. The inspection may not be introduced.

Q.No. 13.5: TQ Ltd. implements a quality improvement programme and had the following results:
	
	2007
	2008

	
	(figures in Rs.’000)

	Sales 
	6,000
	6,000

	Scrap 
	600
	300

	Rework 
	500
	400

	Production inspection
	200
	240

	Product warranty
	300
	150

	Quality training 
	75
	150

	Materials inspection 
	80
	60


(i)Classify the quality costs as prevention, appraisal, internal failure and external failure and express each class as % of sales.
(ii)Compute the amount of increase in profits due to quality improvement. 
(CA Final Nov. 2008)






Answer
Statement showing quality costs in each of the two years
	
	2007
	2008

	
	Amount
	% of sales
	Amount
	% of sales

	Sales 
	60,00,000
	100
	60,00,000
	100

	Prevention costs:
Quality training 
	
   75,000
	
1.25%
	
1,50,000
	
2.50%

	Appraisal costs:
Product inspection
Material inspection 
Total 
	
2,00,000
80,000
2,80,000
	


4.67%
	
2,40,000
60,000
3,00,000
	


5%

	Internal failure costs:
Scrap
Rework
Total 
	
6,00,000
500,000
11,00,000
	


18.33%
	
3,00,000
4,00,000
700,000
	


11.67%

	External failure:
Product warranty
	
3,00,000
	
5%
	
1,50,000
	
2.50%

	TOTAL QUALITY COSTS
	17,55,000
	29.25%
	13,00,000
	21.67%



As the quality costs have decreased by Rs.4,55,000 in the current year, the profit will increase by the same amount.

Q.No. 13.6: A company manufactures a single product, the estimated costs of which are as follows:
Direct Materials: Rs.9 each 
Direct wages 4 hours @ Re.1 per hour
Overhead absorption rate Rs.1.75 per hour (20% fixed).
During a period, 1000 units were produced and sold as under:
	900 units of first 
	Rs.35 each

	50 units of seconds
	Rs.25 each

	50 units of third 
	Rs.12 each



Present information to the management showing the loss due to the production of inferior units. By reprocessing the inferior units, these seconds and thirds can be upgraded.  The reprocessing costs are given below:
	Upgrade
	Material 
	Hours 

	Seconds to firsts 
	Rs.5 per unit 
	3 hours per unit

	Thirds to seconds 
	Rs.4 per unit
	2  hours per unit

	Thirds to firsts 
	Rs.6 per unit 
	3  hours per unit



Please advise.




Answer 
Statement showing loss due to the production of inferior units
	Loss on 50 units of seconds
	50 Units @ Rs.10
	Rs.500

	Loss on 50 units of thirds 
	50 units @ Rs.23
	Rs.1,150

	Total 
	
	Rs.1,650



Cost benefit Analysis of converting seconds to first
	
	Cost
	Benefit

	Cost (Material, Labour & VO)  
	Rs.610
(50 Units @ Rs.12.20/unit)
	

	Increase in sale value 
	
	Rs.500
(50 units @ Rs.10)

	Total 
	Rs.610
	Rs.500



As the cost is more than benefit, the 50 seconds units may not be converted into firsts.

Cost benefit Analysis of converting thirds  to first
	
	Cost
	Benefit

	Cost (Material, Labour & VO)  
	Rs.660.00
(50 Units @ Rs.13.20/unit)
	

	Increase in sale value 
	
	Rs.1150
(50 units @ Rs.23)

	Total 
	Rs.660
	Rs.1150



Cost benefit Analysis of converting thirds  to seconds
	
	Cost
	Benefit

	Cost (Material, Labour & VO)  
	Rs.440.00
(50 Units @ Rs.8.80/unit)
	

	Increase in sale value 
	
	Rs.650
(50 units @ Rs.13)

	Total 
	Rs.440
	Rs.650



Recommendations: 50 units of thirds may be converted into 50 units of firsts.

Q.No. 13.7: A company manufactures a component in batches of 2500 each. Each component is tested before its sales at a cost of Rs.20 per component. If any component is found to be defective, it is reworked at a cost of  Rs.250. A proposal has come that the pre-testing be dispensed with. In the event of any component found defective, it may be received back from the customer, after rectification it may be sent back to the customer. In this case the company has to bear a cost of Rs.500 per component. Find the probability of defective item which will the company indifferent between the two options. 



Answer
Let the probability of defective item = p

Cost in case of inspection = 2500x20 +2500xpx250
Cost in case of no inspection = 2500xpx500

For indifference point: 2500x20 +2500xpx250 = 2500xpx500
                                2500x20 = 2500xpx250
                                         20   =  px250         
                                          p    =  20/250 = 0.08
The company shall be indifferent between ‘inspection’ and ‘no inspection’ if the probability of an item to be defective  is 0.08               

Q.No. 13.8: ABC Ltd initiated a quality improvement programme at the beginning of the year. Efforts were made to reduce the number of defective units produced. By the end of the year, reports from the production manager revealed that the scrap and rework both have decreased. Use the following data:
	
	Preceding year
	Current year

	Sales 
	1,00,00,000
	1,00,00,000

	Scrap
	4,00,000
	3,00,000

	Rework
	6,00,000
	4,00,000

	Product inspection
	1,00,000
	1,25,000

	Product warranty 
	8,00,000
	6,00,000

	Quality training 
	40,000
	80,000

	Material inspection 
	60,000
	40,000


Classify the costs as prevention, appraisal, internal failure and external failure Find the amount of change in profit., Assume that the quality costs can be reduced to 3.00% of sales, how much additional profit would be available(assume that the sales revenue will remain the same). [Adapted ICWA Final June 2001]
Answer 
Statement showing quality costs in each of the two years
	
	Preceding year
	Current year

	Preventive costs:
Quality training 
	
40,000
	
80,000

	Appraisal costs:
Product inspection
Material inspection 
Total 
	
1,00,000
60,000
1,60,000
	
1,25,000
40,000
1,65,000

	Internal failure costs:
Scrap
Rework
Total 
	
4,00,000
6,00,000
10,00,000
	
3,00,000
4,00,000
7,00,000

	External failure:
Product warranty
	
8,00,000
	
6,00,000

	TOTAL
	20,00,000
	15,45,000



As the quality costs have decreased by Rs.4,55,000 in the current year, the profit will increase by the same amount.

If the quality costs are reduced to Rs.3,00,000 ( i.e. 3% of sales), the profit will increase by Rs.12,45,000.

Q. No. 13.9: Classify the following items under the appropriate categories of quality costs i.e. Prevention costs, Appraisal costs, Internal failure costs and External failure costs.                                                                                                           
(i) Warranty repairs
(ii) Revenue loss
(iii) Repair to manufacturing equipment 
(iv) Discount on defective sales
(v) Raw material inspection
(vi) Finished goods inspection
(vii) Establishment of quality circles
(viii) Packaging inspection 
(ix) Rework
(x) Disposal of scrap  (CA Final Nov. 2011)

Answer
	Prevention costs
(i) Establishment of quality circles
(ii) Repair to manufacturing equipment
	Appraisal costs
(i) Finished goods inspection
(ii) Package inspection
(iii) Raw material inspection


	
	

	Internal failure
(i) Rework
(ii) Disposal of scrap
	External failure costs
(i) Warranty repairs
(ii) Revenue Loss
(iii) [bookmark: _GoBack]Discount on defective items

	
	



Q. No. 13.10: Asha Road Carriers transports goods from one place to another place. It measures quality of service in terms of:

(i) Time required transporting the goods
(ii) On-time delivery
(iii) Number of lost or damaged cartons 

To improve its business prospects and performance the company is seriously considering to install a scheduling and tracing system, which invoices an annual outlay of Rs.150000, besides, equipment costing Rs.2,00,000 would be needed for the installation of the system. The company proposes to utilize the proceeds of the fixed deposits maturing next month to purchase the equipment. The rate of interest at present on deposit is 10%. The company furnishes the following information about its present and anticipated future performance:
	
	Current 
	Expected 

	On-time delivery 
	85%
	95%

	Variable costs per carton lost or damaged 
	Rs.50
	Rs.50

	Fixed costs per carton lost
	Rs.30
	Rs.30

	Number of cartons lost or damaged 
	3000
	1000



The company expects that each per cent point increase in on-time performance will result in revenue increase of Rs.18,000 per annum. Contribution margin is 45%. Should Asha Road Carriers acquire and install the new system.
(CA Final Nov. 2003)

Answer
Statement Showing Annual Cost Benefit Analysis of the Proposal
	
	Cost 
	Benefit 

	Annual cost 
	1,50,000
	---

	Contribution on increased revenue
	---
	81,000
(10x18000x0.45)

	Savings on lost damaged 
	
	1,00,000
(2000x50)

	Total 
	1,50,000
	1,81,000

	Net Annual Benefit 
	Rs.31,000

	Return on Investment
	(31,000/2,00,000)x100 = 15.50%



The proposal may be accepted as its return on investment is 15.50% as against the return on deposit of 10%.

Q. No. 13. 11:
A company using a continuous manufacturing operation achieves an output of 3 kg. per hour. The selling price is Rs.450 per kg. The raw material cost is Rs.125 per kg of output and the direct labour and variable overheads amount to Rs.316 per kg of output. The company has provided an expenditure of Rs.640 on the maintenance and Rs.6400 on the breakdown repairs per month in its budget. Breakdowns averaging 300 hours per month occur due to mechanical faults. These could be reduced or eliminated, if additional maintenance on the following scale were undertaken:
	Breakdown Hours
	Maintenance costs (Rs)
	Repair costs (Rs.)

	0
	20480
	0

	60
	10240
	1920

	120
	5120
	2560

	180
	2560
	3840

	240
	1280
	5120

	300
	640
	6400



Using the incremental cost and incremental revenue concept, you are required to:
(i) Determine the optimum level up to which breakdown can be reduced to increase the production.
(ii) Calculate the additional profits obtainable at that level as compared to present situation.                                                                                         (CA Final May 2003)
Answer
Working Notes:
Contribution per Kg. : 450 – 125 -316 = Rs.9
Contribution per hour : Rs.27

Main Answer:
(i) Statement Showing incremental cost and incremental revenue on additional maintenance 
	Breakdown hours
	Maintenance and repair costs            Rs.
	Contribution


Rs.
	Incremental costs /savings of costs
	Incremental contribution

Rs.
	Net incremental Benefit /(loss)
Rs.

	300
	7,040
	---
	---
	---
	---

	240
	6,400
	
1,620
	Savings Rs.640
	
1,620
	
2,260

	180
	6,400
	3,240
	0
	1,620
	1,620

	120
	7,680
	4,860
	Cost Rs.1280
	1,620
	340

	60
	12,160
	6,480
	Cost Rs.4,480
	1,620
	(2,860)

	0
	20,480
	8.100
	Cost Rs.8320
	1,620
	(6,700)

	
Recommendation:          Breakdown may be brought down to 120 hours.



   (ii) Statement showing additional profit
	Additional maintenance and repairs costs
	Additional contribution
	Additional Profit

	 Rs.640
(7680 -7040) 
	4,860
(180 hours @ Rs.27)
	Rs.4,220



Q. No. 13.12: A company has continuous manufacturing process involving an output of 6 tons per hour valued at Rs.70 per ton. Process wages cost Rs.60 per hour and raw material cost is Rs.35 per ton of the product. Regular maintenance works out to Rs.750 per week. The company is experiencing breakdown due to mechanical faults averaging 25 hours a week, costing Rs.7500 to repair. It is estimated that these can be reduced or eliminated if additional maintenance on the following scale were undertaken:
	Breakdown Hours
	Maintenance costs (Rs)
	Repair costs (Rs.)

	0
	23000
	0

	5
	13000
	2500

	10
	6500
	3000

	15
	3000
	5000

	20
	1500
	6500


Process labour during the stoppages can be used elsewhere up to 10 hours per week.
(i) Present, in tabular form, the optimum amount of maintenance to be under taken each week. 
(ii) What is the additional profit that will be resulting from the optimal level, compared with present situation? (CA Final Nov. 1992)

Answer
Working notes:
Contribution per ton = 70(sales) – 10 (wages) – 35 (Materials) = Rs.25
Contribution per hour = 25x6 = Rs.150

Main answer
(i) Statement Showing incremental cost and incremental contribution on additional maintenance 

	Breakdown hours
	Maintenance and repair costs     
	Cost of idle time 
	Total cost

	Total contribution

	
	Rs.
	Rs.
	Rs.
	Rs.

	25
	8,250
	900
	9,150
	---

	20
	8,000
	600
	8,600
	750

	15
	8,000
	300
	8,300
	1,500

	10
	9.500
	--
	9,500
	2,250

	5
	15,500
	--
	15,500
	3,000

	0
	23,000
	--
	23.000
	3,750



	Breakdown hours
	Incremental cost / savings
	Incremental contribution
	Incremental net benefit/(Loss)

	
	Rs.
	Rs.
	Rs.

	25
	---
	---
	---

	20
	Savings 550
	750
	1,300

	15
	Savings 300
	750
	1,050

	10
	Cost 1,200
	750
	  (450)

	5
	Cost 6,000
	750
	(5,250)

	0
	Cost 7,500
	750
	(6,750)

	
Recommendation: Breakdown may be brought down to 15 hours.



(ii) Statement showing additional profit
	Savings of  maintenance,  repairs and idle time costs
	Additional contribution
	Additional Profit

	 Rs.850
(9150 – 8,300) 
	Rs.1,500
(10 hours @ Rs.150)
	Rs.2,350





Q. No. 13.13: 
The budget estimates of a company using sophistic high speed machines based on a normal working of 50,000 machine hours during 2006 are as under:
	
	Rs. Lacs

	Sales ( 1,00,000 Units)
	100

	Costs :
	

	Materials 
	20

	Wages 
	20

	Factory overheads (Variable)
	10

	Factory overheads  (fixed)
	10

	Selling overheads (variable)
	5

	Selling overheads ( fixed)
	5

	Administrative overheads (fixed)
	10

	Total costs 
	80

	Profit
	20



Since the demand for the company’s product is high, the possibilities of increasing the production are explored by the budget committee. The technical director stated that maintenance had not been given due importance in the budget and that if the preventive maintenance is introduced the breakdown repairs costs and hours lost due to breakdown can be reduced and consequently production can be increased. In support of this, he presented the following data:
	Proposed expenditure on preventive maintenance (Rs) 
	Expenditure estimated to be incurred on repairs (Rs.)
	Machine hours saved 

	19,200
	1,92,000
	Nil 

	38,400
	153600
	800

	76,800
	115200
	1600

	1,53,600
	76800
	2400

	3,07,200
	57600
	3200

	614,400
	Nil 
	4000



Using the differential cost and contribution concept, advise the management.
(Adapted CA Final Nov. 1985)
Answer

Contribution per Rs.100 sales: 
         100(sales) – 20(material) – 20(wages) – 10(variable FO) – 5(Variable SO) = Rs.45
Contribution per hour : Rs.90








Statement Showing incremental cost and incremental revenue on additional maintenance 

	Breakdown hours

	Maintenance and repair costs            Rs.
	Contribution


Rs.
	Incremental costs /savings of costs
	Incremental contribution

Rs.
	Net incremental Benefit /(loss)
Rs.

	4000
	2,11,200
	---
	---
	---
	---

	3,200
	1.92,000
	72,000
	Savings Rs.19,200  
	72,000
	91,200

	2.400
	1,92,000
	144000
	Nil 
	72,000
	72,000

	1,600
	2,30,400
	216000
	Cost Rs.38,400
	72,000
	33,600

	800
	3,64,800
	2,88,000
	Cost Rs.1,34,400
	72,000
	(62,400)

	0
	6,14,400
	3,60,000
	Cost 
Rs.2,49,600
	72,000
	(177,600)

	
Recommendation:         
 Breakdown may be brought down to 1,600 hours i.e. save 2400 hours.



Q. No. 13.14
A businessman employs 20 sewing machinists, but he is aware that ten are better workers than others. He is considering to conduct a training programme for his ten less efficient machinists to increase their efficiency to be equal to that of better workers. Relevant data are as follows:
· There is one sewing machine for each worker 
· All the machinists are engaged on similar work and are paid Rs.2.20 each garment good produced on piece work system.
· To rectify each rejected garment costs Rs.4, this work is done by subcontractor.
· Garment machining department operates for 2000 hours a year
· Average output per machinist (on the basis of all 20 machinists) is 12 good garments with one rejected per worker per hour. However, 10 less efficient machinists average only 10 good garments with 1.5 rejected per worker per hour.
· Depreciation of each sewing machine is Rs.10,000 per year and the variable cost of power, cleaning and preventive maintenance is Rs.5 per machine per hour.
· Fixed overhead other than depreciation is Rs.20 per machine hour.
· Selling price garment is Rs.18.
· Material cost per garment is Rs. 12.
· Training will not reduce the productive hours
· There is no problem in selling the increased output.
You are required
(i) To prepare a statement of comparative costs for better workers and less efficient workers excluding the material cost
(ii) To find out the benefit derived over a period of 1 year if Rs.1,00,000 is spent on training course for the less efficient workers to bring their efficiency equal to that of efficient workers.  (CA Final NOV. 2005)
Answer : 
Working note:
Average output (good garments) per worker: 12                                                                                                  Output (good garments) per less efficient worker : 10                                                                                               Output (good garments) per  efficient worker : 14
Average rejected output per worker : 1                                                                                                                   Rejected output per less efficient worker :1.50                                                                                          Rejected output per efficient  worker :0.50                                                                                                                                                                              
Statement showing cost per unit produced by (i) efficient worker, and (ii) Less efficient worker (Based on each machine)
	
	Efficient worker
	Inefficient worker

	Good output  
· 14 units per hour  for 2000 hours 
· 10 units per hour  for 2000 hours
Rejected output
· 0.50 unit per hour for 2000 hours
· 1.50 unit per hour for 2000 hours
Total output 
	
28000


1000

29000
	

20,000


3000
23000

	Costs:
Material cost @ Rs.12 per unit
Wages @ 2.20 per good garment
VO @ Rs.5 per hour 
Rejection rectification cost
Fixed overheads (excluding Depreciation)
Depreciation
Total   
	
3,48,000
61,600
10,000
4,000
40,000
10,000
4,73,600
	
2,76,000
44,000
10,000
12,000
40,000
10,000
3,92,000

	Cost per unit
	16.3310
	17.0435



Statement showing change in profit on account of training    
	
	No  training
	Training
	Change

	Sales 
5,20,000 units @ Rs.18
5,80,000 units @ Rs.18
	
93,60,000
	
1,04,40,000
	
10.80,000


	Costs:
Training cost 
All other costs 4,73,600X10 
                            3,92,000x10
                           
                           4,73,600x20

Total 
	
Nil

86,56,000


---------------
86,56,000
	
1,00,000



94,72,000
--------------
95,72,000
	






9,16,000

	Net gain on a/c  of training 
	
	
	Rs.1,64,000





13.5 CRITICAL SUCCESS FACTORS FOR THE IMPLEMENTATION OF TQM
Key to TQM is a mindset that is everyone in organization understands what their customer’s expectations are and they meet those expectations every time at affordable costs. The critical success factors for the implementation of TQM are as follows:

(i) Quality should be the vision of top management
(ii) Effective leadership
(iii) Strategy and Planning
(iv) Employees empowerment and involvement 
(v) Employees training and development 
(vi) Work environment and culture
(vii) Supplier quality assurance
(viii) Communication network
(ix) Interaction with the customers
(x) Team work 


13.6 VALUE ADDITIONS                                                                                            Quality management adds value to the organization. This can be studied in five parts:
(i) Shareholders value – increase in profits. 
(ii) Customers value – satisfaction and loyalty. Customers want value for money but do not want to compromise on quality
(iii) Market value – enhanced market size as well as share.
(iv) People value – satisfied and motivated employees.
(v) Future value - innovations
The sum of all these values is termed as company value. TQM enhances the value of the company.


13.7 P.R.I.A.S. E.:  
PRAISE represents the a six-step process for identification of problem and implementation of quality improvement process.
	
	Steps
	Remedy for solving the difficulties

	P
	Problem identification
	Market survey regarding features required for increasing customers’ satisfaction

	R
	Ranking 
	If all the requirements cannot be satisfied, rank these requirements.

	A
	Analysis 
	Analyses the requirements

	I
	Innovation 
	Encourage people to given creative suggestions , cooperation of staff

	S
	Solution 
	Training of staff, co-operation of staff.

	E
	Evaluation 
	Renewed process for remaining troubles.



Theoretical Questions

Q. No. 13.1T  How does TQM facilitate value addition in an organization? 
                                                                                                                      (CA Final Nov. 2002)
Answer Please refer to paragraph 13.6.

Q. No. 13.2T  Explain the critical success factors for the implementation of a programme of total Quality Management (CA Final May 2004, May 2007, Nov. 2009).
Answer Please refer to paragraph 13.5.

Q. No. 13.3T Define TQM. What are the six Cs for successful implementation of TQM?                                
                                                                                                                      (CA Final May 2005)
Answer Please refer to paragraph 13.1 and 13.3 –1. 

Q. No. 13.4T Discuss the benefits accruing from the implementation of a TQM Programme in an organization. (CA Final Nov. 2008)
Answer Please refer to paragraph 13.2.

Q. No. 13.5T Explain four Ps of quality improvement principles. (CA Final Nov. 2009)
Answer Please refer to paragraph 13.3–2   

Q. No. 13.6T  List out the remedies available for difficulties experienced during implementation of PRAISE. (CA Final Nov. 2010)
Answer Please refer to paragraph 13.7   

