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Introduction to productivity: 

Productivity : Productivity is the efficiency of production system, which is expressed by the ratio between output and input. 

 (i)  Productivity is a measure of how much input is required to produce a given output. Productivity of a system is the analogous to the efficiency of machine. 

(ii) Productivity can also be defined as human efforts to produce more with lesser inputs of the resources. 

                  Productivity = Quantity of goods and services provided/ amount of resources used 

                                                                                     Or 

                                                                      Productivity = Output /Input
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Factors affecting productivity: 

The various decisions with respect to the factors are mentioned below: 

1.Man Power: 
Selection i.e. selection of right man for a specific job Applying well known saying division of labor. 

Training i.e. consideration of training requirements whether to be imparted training in the plant itself or to be sent for training outside the unit to other plants within the country or abroad or training institutes. Number of personnel required i.e. man power requirement planning in each of the departments of required skill.

2. Time : Time is significant for the following reasons: 

i.Inspection of input materials i.e. raw material and semi finished or finished items required for assembly. 

ii. Time for inspection of finished products. 

iii. Production time (total time of manufacturing). 

iv.Time for repair and maintenance of machines and equipment. 

3. Floor Area or Space: 
i.Total area covered by the administrative block, production shop and inspection & quality control departments etc. 

ii.Location of different departments and shops etc.iii. Other space covered by plant layout. 

4. Power or Energy: 
ADVERTISEMENTS: 

i.Maintenance of equipment for saving energy 

ii. Use of renewable energy devices. 

iii. Use of biogas, photovoltaic cells, solar energy and other non conventional techniques.\

5. Finance: Finance is required to maintain all the above requirements. The management should be for minimum rather optimum finance. 
6. Movement of Man and Materials: 
i.The required motion of manpower within the plant. 

ii.The motion of raw material . 

Causes of low productivity: 

Following are some causes of low productivity: 

Improper design of product. 
Incorrect quality standards. 

Improper machine used. 

Improper layout. 

Poor planning. 

Lack of raw material. 

• Poor workmanship. 

• Breakdowns and accidents. 

• Excess product variety leading to the ideal time. 

Methods to increase productivity: 

Companies focus their attention on increasing productivity. 

The first step in improving the productivity ratio is to understand the factors that influences the relationship b/w output and input.

1.Technology Based Improvements: 
i.CAD & CAM. 

ii.Robotics. 

iii.Laser technology. 

iv.Modern maintenance techniques. 

v.Energy technology. 

Flexible manufacturing system (FMS). 

2.Employee Based Improvements: 
i.Employee promotion. 

ii.Personal development. 

iii.Work participation in decision making. 

iv.Job design, job rotation and job enlargement . 

3. Material Based Improvements: 
i.Material planning and control. 

ii.Purchasing, logistics. 

iii.Waste elimination. 

iv.Material cycle and reuse. 

v.Material storage and retrieval. 
4. Process Based Improvements: 
i.Work simplification. 

ii.ob evaluation. 

iii.Human factor engineering. 

5.Product Based Improvements : 
i.Value engineering 

ii.Standardisation and simplification. 

iii.Reliability engineering. 

2.
ii) Material productivity: Production system converts raw material into finished product with the help of mechanical or chemical processes. Material productivity plays important role in cost of production. Material productivity depends upon how material is effectively utilized in its conversion into finished product. Material productivity depends upon percentage of rejection, creation of scrap, level of spoilage, obsolescence, work wastage etc. Material productivity is expressed as: Machine productivity = Total output/ Material input
Material productivity can be increased by using skilled workers, adequate machine tools, good design of product etc. 

iii) Machine Productivity: Production system converts raw material into finished product through mechanical or chemical process with the help of machines and equipments. Machine productivity depends upon availability of raw material, power, skill of workers, machine layout etc. Machine productivity = Output in standard hours / Actual machine hours

iv) Capital productivity: For any production set-up, facilities of machines, tools, land etc. are required which are assets of organization. Capital is needed for such assets. As huge capital is locked in assets, their effective utilization is absolutely necessary. Capital productivity depends on how effectively assets are utilized. Organization spent large amount (direct expenditure) for assets like direct material, direct wages, land, building, equipment etc. But a production system incurs a lot of direct expenditure like salaries of manpower employed in planning, store keeping, record keeping, inspection etc. Indirect labor is also used for material movement, good housekeeping, cleaning etc. Indirect expenditure is incurred on indirect material like tools, oils, lubricant etc. Capital productivity = Total output/ capital input 

OR 

Capital productivity = Total output/ Capital employed
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WORK STUDY 
Work Study is a generic term for those techniques, particularly method study and work measurement, which are use in the examination of human work in all its contexts, and which lead systematically to the investigation of all the factors which affects the efficiency and economy of the situation being reviewed in order to effect improvement. 

There are two majors techniques of work study : 

•Method Study 

•Work Measurement 

Techniques of work study and their inter-relationship:

Method study is the systematic recording and critical examination of existing and proposed way of doing work, as a means of developing and apply easier and most effective method and reducing costs. 
Method Study:
Work Measurement is the application of techniques of designed to establish the time for a qualified worker to carry out a specified job at a defined level of performance. 
•Work Measurement: 
There is a close relationship between method study and work measurement. 

•Method Study is concerned with the reduction of the work content of a job, while work measurement is mostly concerned with the investigation and reduction of any ineffective time associated with the job and establishing time standard for the operation carried out in the improved fashion as determined by method study. 

•Work should be arranged so that eye movements are confined to a comfortable area, without the need of frequent change of focus 

Objectives of Work Study:
The major objective of work study is to obtain the optimum utilization of human and material resource available in an organization for economical production. The various objectives of work study are as follows: 
•The most effective use of plant and equipment. 

•The most effective use of human efforts. 

•Evaluation of human work. 

•Selection and training of personnel. 

The major objective of work study is to obtain the optimum utilization of human and material resource available in an organization for economical production. The various objectives of work study are as follows: 

•The most effective use of plant and equipment. 

•The most effective use of human efforts. 

•Evaluation of human work. 

•Selection and training of personnel. 

Scope of Work Study:

Work study has a wide scope in the following fields: 

• Industries (production operation, research and development.) 

• Marketing, sales and distribution. 

• Offices, stores and warehouses. 

• Material handling. 

• Design and development. 

• Buildings and other constructions. 

• Transport. 

• Hospitals. 

• Agriculture. 

• Defence Service. 

Everyone concerned with the industry is benefitted by work study as follows

 i.Managements: Management gets benefit through increased productivity and hence increased profits. 

ii. Worker: The work for worker becomes easier and protective. He is assured of better returns. 

iii. Trade Union: Work Study provides reliable data for the measurement of day’s work for the purpose of pay and incentives. This enables trade unions to do more objectives negotiation with the measurement based upon factual evidence. 

iv. Consumers: Consumer gets better quality of the product and that too at lower costs.
