MBA II Production Management

 Unit II 
Facility design & Location: Considerations for plant location, Economic analysis, planning the building, layout objectives, fundamental considerations in layout. Types of Layout. Case Study.
CONSIDERATIONS   FOR   PLANT   LOCATION:

The location of the plant plays an important role in its survival and profitability. One of the key features is the process by which material is transferred to the plant and the goods or services are transferred to the customers. Shrewd location decisions are doubly beneficial: Customers get good service, and owners get financial success.
“That location, which in consideration of all factors affecting products delivered-to-customers cost of product (s) to be manufactured, will afford the enterprise the greatest advantages obtained by virtue of location”
· Holmes defined plant location problems
The selection of location is a key-decision as large investments are made in building plant and machinery. It is not advisable or possible to change the location often. Before the location is selected, long range forecasts should be made. An injudicious location may lead to many wastes and inconveniences.

The plant location should be based on the company’s  expansion plan and policy, diversification for the products, changing market conditions, sources of raw materials and many other factors.  The optimum location goes a long way to ensure profitability.

Need for Selecting a Suitable Plant Location:
The need for proper selection of a good site for a plant arises out of two situations:
1. When starting a new factory.

2. In case of existing factory.

Existing companies will look for new locations when they want to expand the capacity or to transfer the existing facilities. The increase in demand of the company’s products may lead to the following;

1. Whether to expand the existing capacities or facilities

2. Whether to look for new locations for additional facilities.

3. Whether to close down existing facilities to take advantage of new locations.
Reasons for change in existing facilities:

a. Changes in location of demand

b. Changes in availability of material

c. Changes in availability of transport

d. Changes in the cost or supply of labour

e. Changes in regulations or law

f. Changes in availability of raw material

g. Changes in Industrial policies.

PLANT LOCATION PROBLEMS STAGES:
The selection process is carried out in three stages;


First Stage –  
Selection of general territory


Second Stage-
Selection of a Community


Third Stage
-
Selection of specific site.

1. Selection of region: This refers to the selection of a particular geographical zone. This takes into consideration such factors as nearness to market, source of raw material, basic infrastructure facilities, climatic conditions, taxation and law.

2. Selection of Community: This refers to the selection of a specific area within the region. Factors that will affect the choice will be availability of labour, community attitude, social structure and service facilities.

3. Selection of particular site: This refers to the selection of a particular site within the community. Factors influencing this selection cost, availability and suitable of land. 

A. Conditions that demand city (Urban) location:

(i) Highly skilled labour requirement.

(ii) Manufacturing dependent on urban utilities.

(iii) Excellent communication and transport facilities.

(iv) Concentrated suppliers.

B. Conditions that demand sub-urban localities:

(i) Semi-skilled or female work force required.

(ii) Large space availability for future expansion.
(iii) Community close to large population centre.

 C. Conditions demanding rural location:
           (i)   Large required for future expansion.

           ii)   Requirement of unskilled labour.

(iv) Manufacturing process is dangerous and objectionable.

(v) Low wage structure.

(vi) Lower property tax rates.

(vii) Lower cost of land.

ADVANTAGES OF URBAN, RURAL, SUBURBAN LOCATIONS:
Urban Areas:

Advantages:

1. Excellent communication network.

2. Good transportation facilities for material and people.

3. Availability of skilled & trained manpower.

4. Factory in the vicinity of the market hence high demand.

5. Excellent sourcing facilities.

6. Good educational, recreational and medical facilities.

7. Training institutes, consultants and trainers available.

Disadvantages:

1. High cost of land.

2. Sufficient land is not available for future expansion.

3. Labour cost is high.

4. Industrial unrest due to Trade Union activities.

5. Municipal restriction on building of buildings.
6. High labour turnover.

Rural areas:

Advantages:

1. Cheaper and ampler availability of land.

2. Cheaper labour rates.

3. Less turnover of labour.

4. No Municipal restrictions.

5. Good industrial relations.

6. Scope for expansion and diversion.

7. No slums and environmental pollution.


Disadvantages:

1. Poor transportation network.

2. Poor communication facilities.

3. Sourcing of components and materials will be from outside.

4. Far away from market.

5. High absenteeism during harvest season.

6. No educational, medical or recreational facilities.


Suburban areas:
Advantages: 
1. Land available at cheaper rates.

2. Infrastructural facilities are developed by promotional agencies.

3. Skilled manpower available due to nearness of cities.

4. Educational, medical facilities are available.

Disadvantages:

1. Suburban areas will soon become crowded, like cities within a short time.
2. High mobility of workers, hence high turnover.

3. Lack of Govt. incentives and subsidies to promote industries.

IMPORTANCE OF LOCATION:

1. Competition: A company’s location affects its ability to compete. Direct costs, to and fro transportation from the location and cost of labour and aw material have to be taken into account.

2. Cost:  Cost owing to choice of poor or unsuitable location will have a long time effect on the company’s cost of production.  Location once selected. Will have to accepted for a long time as it is not possible to change locations often.

3. Indirect benefits: There are many indirect benefits that may not find a place in the company’s book of accounts, but they have visible effects on the working of the company.

COMPARISON BETWEEN URBAN & RURAL LOCATIONS:

_______________________________________________________

Factor

Urban


Rural

________________________________________________________
1. Market
Local demand is high so    
  Market far away which increases 

Less distribution & trans
   the distribution and transportation
port cost.


   Cost.


2. Labour
adequate availability of 
   Difficult to get skilled labour.




Skilled labour.


3.  Cost & 
Cost of land high & 

   Adequate land will be available

                                    Difficult to acquire

   at lower cost.


4.  Transport
good transport facility
   good transport facility not

                                    Available.


   Available.


5.  Commu-
good network available.
   Good communication facilities
                  Nication




    not available.


6.  Municipal   Available


   Not available.

                 & other 
    Civil Facilities.


7.  Pollution
strict measures required           lower efforts required for

                 Control
for pollution control

     pollution control.


8.  Labour 
High labour turnover
    Low labour turnover

                 Turnover
due to better opportunities.


9.  Union 
High, resulting in strikes.
   Least disturbance due to strike.


10. Community  available


   Not available.

                   Services.


11. Cost of 
High 



   Low


       Living.


12. Storage facilities
Adequate

   Warehouses are not available.


_____________________________________________________________

FACTORS  INFLUENCING  PLANT  LOCATION:
A.   Location influences the revenue, costs and profits of a company. The objective is to minimize the sum of all costs affected by location.  Factors influencing the location can be categorized in the following manner;

(i) critical

(ii) Objective

(iii) Subjective.

Critical: Critical factors are those factors that help to make a decision, irregardless of other factors. For example, a tannery or a brewery or steel plant requires huge quantities of water for washing. Availability of water source would, therefore, be a critical factor for such plants. Critical factors have the characteristics of being the deciding factor in deciding the location question.
Objective: Criteria that can be evaluated in terms of money, such cost of labour, raw material, utilities, taxes, etc. are termed as objective factors. A factor can be both critical as well as objective, for example, the availability of skilled labour . The adequate availability would be critical and the cost of labour would be objective.
Subjective:  Criteria that qualitative in nature are called subjective. For example, the support from a community.

This could be defined as follows;



LM = CFM x  [ X  x  OFM  +  (1 – X)  x  SFM]

Where; 

CFM  = the critical factor measure for the site

OFM  = the objective factor measure for the site

SFM   = the subjective factor measure for the site

X        = the objective factor decision weight

The critical factor measure CFM is the product of the individual critical factor indexes for the site  as against the critical factor for another site. The critical factor index for each site is either 1 or 0, depending on whether the site has an adequacy of the factor or not. If any critical factor is 0, then CFM and all other overall factors are also 0. The site would therefore, be eliminated from consideration.
The objective factor measure would be 
                                         Maximum OFC –OFC,

                    OFM, =
--------------------------------------------

                                         Maximum OFC – Minimum OFC
The subjective factor measure would be 



SFM, = <    (SFW, x SW,,)




   <




    k

Where, SFW,  = the weight of subjective factor k relative to all subjective  

                           factors



             SW ,,  =  the evaluation of site relative to all potential sites.

B.    Another way to decide on the best location is in general factors. Location factors can also be grouped into;

(iv) Market related factors.

(v) Tangible cost factors

(vi) Intangible cost factors

Market Related Factors:

1. Proximity to markets: Every company is expected to provide desired goods, as per requirement, in or around or a reasonable close area to a market. Nearness to the market is preferred because it ensures a consistent supply of goods and there are other goods to compare with. Location near a market is preferred when;

(i) when the products are delicate and can get spoiled.

(ii) After sales service is required quite often and very promptly.

(iii) Transportation cost is high and cost of material rises significantly.

(iv) Shelf life of the product is low.
Tangible Cost Factors:
2. Supply of raw material:  It is essentials for production organizations to get raw material in right quantity, quality and time in order to maintain uninterrupted production. This factor becomes all the more important if the goods are perishable and cost of transportation is high. It is desirable to;
(i) locate the plant at the point of source or market, or in between if the material  is used without  loss of weight.

(ii) When the raw material loses weight, it is better to locate the plant at the source of raw material.

(iii) When the raw material is universally available, location should be close to the market area.

     The guidelines should be “ nearness to source if raw material is of special importance or type or when the material is bulky and likely to loose  weight in transition. Otherwise, location should be near the market where the final product is likely to be more bulky, fragile or delicate.

      If the raw material is received from various sources, location of plant should  be such as to minimize total cost of transportation.

3. Transport facilities:  The choice of location will also depend on the transport facility. If goods are to be exported, location should be near a large airport. The choice of transport should be based on relative convenience because it ads to the cost of product or service. It must be remembered that regular transport facilities are essential for smooth receipt of raw material and transportation of finished goods to the market. 

4. Infrastructure availability:  Basic infrastructure facilities like power, water and waste disposal also are deciding factors for deciding location. If the plant is starved  of its basic needs, smooth production cannot take place.

5. Labour and wages: The problem of securing adequate number of labour with skill required has reached huge dimensions. Importing labour is usually costly and involves administration problems. The history of labour movement in the area should also be studied. Productivity of labour and prevailing wage structure are important factors tat are to be taken into consideration.
Intangible factors:

6. Law and Taxation: The policies of the state government and local bodies, regarding taxation and labour laws are also to be taken into account .while deciding on the best location for the plant. There are states where Sales Tax is applicable at a reduced rate. There are states where Octroi is levied .at out posts. All these make an effect on the price of the product. There are restrictions on certain  firms like chemical  factories, tanneries, explosive factories. All these things have to be taken into consideration while planning the location. It may also be ascertained whether there are free-trade policies in the area or for the products. This will reduce the cost of product as well as help to find new markets.
7. Suitability of Land and Climate: The geography and geology of a place has to be studied before putting up a plant. Climate has a strong effect on the working capacity of people. Special climatic requirements are required by the Ice factory industry, the textile mills etc.
8. Supporting Industries and Services: Now-a-days, companies do not make all the components or perform all the activities in their own premises. Many activities are off loaded to other factories. So it is essential for the plant to be located in the vicinity. Special skills and qualities are many a times centralized in particular areas. Examples of this is the factory where cars are assembled. Spare parts and components are procured from other sources and transported to the assembling factory.
9.  Community and Labour activities:  Community activities and view points also affect industries. If a community desists from touching cow hide, then there is no use of putting up a leather factory or tannery there.

10. Social Infrastructure: Before constructing a plant, it would be wise to explore whether social amenities like schools, places of religion, hospitals, housing facilities are available in the area. For any work such facilities are essential. When a new plant comes up in a region, generally people from the area are employed. The plant or organization must be able to fit into the psycho of the people. There should not crop up any bias against the plant. The people must accept the organization as well as its culture and management.
QUANTITATIVE METHOD FOR EVALUATION OF PLANT LOCATION:
1. Dimensional Analysis:
Dimensional analysis involves calculation of the relative merits or cost ratio for each of the factors, giving each of the cost factor an appropriate weightage  by means of an index to which the cost ratio is raised and then multiplying these weighted ratios in order to arrive at a figure on the relative merits  of alternative sites.
Eg:

Cm1, Cm2, Cm3 ...……Cmz are the costs associated with site M for 
                                                                  different cost factors.

Cn1,  Cn2, Cn3 ……..  Cnz   are the costs associated with site N for 

                                                                 different cost factors.


W1, W2, W3 ……….  Wz  are the different weightages for various 
                                                            Factors
Then,

Merit of Location M  =
(Cm1) W1 x (Cm2) W2  x …. (CMz) Wz
Merit of Location N  =
(Cn1)   W1 x (Cn2)  W2  x…...(Cnz)  Wz
The relative merits of sites M and N are given by

Merit of M            Cm1     W1           Cm2       W2              Cmz       Wz    

-------------   =    [  -------  ]          x [  ---------  ]         x …. [ ------  ]         

Merit of N             Cn1                      Cn2                           CnZ   
                                Merit of M
If the value of      ------------------   > 1, select site N 
                                 Merit of N 
Otherwise, select M.

2. EQUAL –WEIGHT METHOD:

In this method equal weights are assigned to different factors and sites are evaluated on the basis of the factors.

Eg:  Each of the factors are ranked equally and totaled.

                      Factor      
         A
B
C
D



  R.M. 

7
5
8
2



  Labour

9
8
5
6



  Land


4
7
9
6



  Transport 

8
9
5
4



  Techno.

3
7
6
5



-------------------------------------------------





   TOTAL

31
36
33
23

After adding, the site or choice with the maximum points should be selected for site of Plant.

3. Variable Weight Method:

     The sites are ranked as per the priorities of the product or plant. This is a modified version of the Equal Weight Method.

4. BREAK_ EVEN ANALYSIS:
Method of Economic  Valuation of Various Sites:
The ideal  location for the plant should be such that the cost of procuring material and processing them into products and the cost of distribution of finished goods to the customer should be minimum.

For eg:

ABC company wants to select one of three locations. The first this they should do is to collect both tangible and intangible factors. The data is then computed in the following way.
             Particulars





Site 






       -----------------------------------------------------------






A
             B
    C

-------------------------------------------------------------------------------------------------------------------
1.
Total investment in land, building
250
  
325
   270

 Plant & M/c (Rs. ‘000)

2.
Revenue  (Rs. 0000)


410

515
   360

3.
Cost of Raw Material (Rs.0000)
  89

100
   360

4.
Distribution Cost (Rs. ‘0000)

  40

  60
     30

5.
Cost of Utilities (Rs.’0000)

  50   

  40
     25

6.
Wages & Salaries (Rs.’0000)

  25

  30
     28

7.
Community facilities 


Indifferent
Good 
   Bad

8.
Community attitude


Indifferent
Good
   Indifferent
Here the criteria selected to evaluate suitability is rate of return on investment It   

                         Total revenues – Total expenses

            R.O.I  =   --------------------------------------

                                    Total Investment
The total expenses and R.O.I can be calculated :







A

B

C

9.
Total Expenses


204

230

181

10. 
R.O.I (%)


          82.4
          87.6
        66.29
As the R.O.I. for site B is higher, it is the better choice.

PLANNING  THE  BUILDING:

Factories have to construct building for protection of man, material and machines. Buildings have to be designed to cater to the needs of all these. The design of the building will have to be as per the specific needs and requirements of the purpose and process. This comprises the building design and layout of the factory.
“The ideal plant is the one which is built to house the most efficient layout that can be devised for the process involved, yet which is architecturally  and of such as standard, shape and design as to be flexible in its use and inexpensive in construction”   - James Lundy.
Factors to be considered for designing Factory Building:

(i) Type of manufacturing system
(ii) Plant location

(iii) Material handling system

(iv) Factory layout

(v) Provision of service facilities

(vi) Future expansion plans

(vii) Safety and security

(viii) Convenience and facilities to employees Flexibility

(ix) Aesthetics

(x) Flexibility

Types of Factory Buildings:

(i) Single-storey building

(ii) Multi-storey building

Single-storey buildings are suitable when;

(i) land is plentifully available. And at a low cost

(ii) the product to e manufactured is bulky and heavy

(iii) frequent changes in layout are desired

(iv) the material handling is complex and difficult

Multi-storey buildings are preferable when;

(i) the cost of land is very high

(ii) product to be manufactured is light in weight
(iii) the availability of land is limited.

Single-storey buildings:

Advantages;

· greater flexibility

· low cost of construction

· use of natural light and ventilation

· effective utilization of floor space

· facilitates future expansion.

Multi-storey buildings:
Advantages;

· use of gravity flow for material handling

· more cubic space utilization

· more storage space..

PLANT LAYOUT

Plant Layout refers to the physical arrangements of production facilities. It is the total design of departments, work centres, and equipment in the conversion process.
“Plant layout is a plan of an optimum arrangement of facilities including personnel, operating equipment, storage space material handling equipment and all other material handling services along with the design of best structure to contain all these facilities”. 

- J.M. Moore

Objectives:

The primary goal of plant layout is to maximize profit by arrangement of all plant facilities to the best advantage of total manufacturing of the product. It is the best relationship between output, space and manufacturing cost.

The objectives of plant layout can be serialised as; to 
(i) Streamline the flow of materials through the plant

(ii) Facilitate the manufacturing process

(iii) Maintain high turnover of in-process inventory
(iv) Minimise materials handling

(v) Effective utilization of men, equipment and space

(vi) Flexibility of manufacturing operations and arrangements

(vii) Provide for employee convenience, safety and comfort.

Problems arise when;

(i) there are changes in the product deign or new products are introduced.

(ii) there is a change in the volume of products in demand

(iii) there are increasing number of accidents due to plant layout

(iv) plant and machinery become outdated and have to be replaced

(v) the environment becomes poor, affecting workers’ efficiency and productivity

(vi) there is a change in the location of the market

(vii) costs are cut, minimizing facilities to resources.

PRINCIPLES OF PLANT LAYOUT:
1. Principle of Integration;

A good layout is one tat integrates men, materials, machinery and supporting services in order to get maximum utilization of resources and to make the work most effective.
             2.
Principle of minimum distance:
This principle states tat there should be minimum travel of men and material. The facilities should be so arranged that the distance traveled is minimum, and as far as possible, in a straight line.

5.  Principle of cubic space utilization:

     A good layout utilizes both horizontal as well vertical space to the   

     maximum. 

6. Principle of Flow:

The layout should be such that material flows in the forward direction, ie., towards the direction of completion stage. There should be no backtracking.

7. Principle of Maximum flexibility:

  The layout should allow for alteration and change without much cost and time. Future requirements should be taken into consideration while designing the present layout.

8. Principle of safety, security and satisfaction:

Due consideration has to be given to the safety and satisfaction of workers and that which also safeguards the plant and machinery from fires, theft , etc.

9. Principle of minimum handling: 
              Material handling should be reduced to the minimum.

ADVANTAGES  OF  PLANT LAYOUT:

1. Advantages to the workers:

A good plant layout will reduce to extra labour put in by the worker and also reduce material handling. It reduces accidents and provided better working conditions.

    2.    Advantages to the management:
           Effective plant layout reduces the labour costs and enhances productivity               

           which ultimately reduces cost of production.

2. Advantages to manufacturing:
A good layout minimizes the movement between work centres and also results in reduced manufacturing costs.

    4.    Advantage to Production Control:
           Production is facilitated through uniform and uninterrupted flow of material 

           which in turn helps to carry out production plans within predetermined time  

           period and quality.

FACTORS INFLUENCING PLANT LAYOUT:

1. Type of production : Engineering industry, process industry

2. Production system :  job shop, batch production, mass production

3. Scale of production

4. Availability of area

5. Material handling system

6. Type of building : Single/ multi storey

7. Future expansion plans

8. Type of production facilities: dedicated/ general purpose

TYPES OF MANUFACTURING SYSTEMS:

1. Make to stock production:  In this type of production, the products are manufactured and stored before orders are received from customers. Theses are generally standardized items such as nuts, bolts, bearings, spare parts etc., which are sent to the customers “of the shelf” . In such type of production, space has to be earmarked and made available for raw material, in-process products as well as finished goods.
2. Make to order production: Some companies make products after orders are received. The lead time to deliver material to the customer will be more . Raw material may not always be available. Provision for storage of such items and quick material handling systems have to be made.

TYPES OF LAYOUT

1. Functional Layout  (Process layout)

In this type of layout, which is recommended for batch production, all machines performing similar types of operations are grouped at one location That is, all lathes, milling machines, etc., are grouped in one cluster. They are grouped according to function.

Advantages:

· Flexibility of equipment and personnel

· Lower investment on account of fewer number of machines 

· Higher utilization of production facilities

· Greater flexibility of distribution of machine and worker time.

· Variety of jobs does away with boredom

· Supervisors become more knowledgeable about the functions

· More workers and machines can be supervised at a time.

Disadvantages:

· Backtracking and long movements may occur in the handling of material, thus reducing material handling efficiency.

· Material handling cannot be always mechanized.

· Process time is prolonged, causing excessive inventories

· Production, planning and control is difficult.

· More space is required.

· Lower productivity due to number of set ups.

___________________________________________________
 |                       __________|____>___________ |______ >____________    |                                                                    
|                                            |                               |                                        l    |
||   Milling M/c                      |           Lathes        |                     Assembly  l    |
|                                  < ------|-----                         |                                        l    |
|____l__________________|_______________|                                        l    |

|       l                   |                |                              |                                         l    |
|       l                   |                |                              |___  _________________l_ |
|      \l/         ------ -| -(          |                               |                     |                 \|/   |  

|                           |     ___     l                                |                     |<--------------    |
 |      Welding      |  Grinder |             Inspection |  Shipping   |     Painting    |    
 |                          |                |                                |                     |                       |
 |                          |                |                                | & Receiving|                       |
 |_____________ |_______  |______ _________| __________|____________|
                                  Process Layout


1. Product Layout (Line layout):

In this type of layout, the machines are arranged in the sequence as required by the production scheme. If the volume of production of one or more items is large, the facilities can be arranged to achieve efficient flow of material and lower cost peer unit. Special purpose machines that do work more quickly can also be used. 
Advantages:
1. Reduces Material handling
2. Perfect line balancing eliminates bottlenecks and idle capacity

3. Uninterrupted flow of material reduces manufacturing time.

4. Simplified production, planning and control

5. Small amount of work-in-process inventory

6. Unskilled workers can learn and manage the production.

Disadvantages :

1. Lack of flexibility – change in product may require total change

2. Large capital investment

3. Dedicated or special purpose machines required

4. Dependence. Breakdown of one machine may result in entire stoppage of work

| Turning    |     |  Milling   |      | Drilling    |       | Assembly |     |Inspection|   | Package
| Operation|-(|Operation| ( | Operation|(   |                   |( |                   |(|Despatch |

Product Layout (Line Layout)
3.    Combination Layout:

This is also called the hybrid or mixed type of layout.  Usually a process layout is combined with the product layout. For example, Refrigerator manufacturing uses a combination layout. The process or functional layout is used to produce various operations like sampling, welding, heat treatment which are carried out in different work centres as per the requirement. The final assembly is done in a product type layout. For manufacturing various components or part, process layout is used. For assembly of the parts, a product layout is used.
4.  Fixed Position Layout: 
This type is also called the project type of Layout. The material or major components remain in a fixed position and tools, machinery and men are brought to this location. This type is suitable when one or two pieces of identical heavy products are to be made only.  Examples of this kind of layout is ship-building, aircraft-building. 
Advantages:

1. Helps in job enlargement and upgrades the skill of the operators.

2. The workers identify themselves with the finished product and pride themselves in the job they are doing.

3. Great flexibility is available with this type of work.

4. Layout capital investment is lower.
Disadvantages:
1. Capital investment is high 

2. This is useful only where assembly process is complex.

3. Benefits of specialization is negligible.

4. There is difficulty in using heavy and big machines.

5. Effective supervision and control is difficult.
5. Group Layout :
This involves two basic steps. The first is to determine component families or groups. The second step is to apply group technology which is to arrange the plant equipments used to process a particular family or components. This represents small plants within the plant. The group technology reduces production planning time for jobs.  It also reduces plant set up time. 
Characteristics

Product Layout


Process Layout________

1.    Nature


Sequence of facilities as per process
All similar facilities grouped  
                                                                                                                    Together
2.    Application

High volume, few products
            High volume, high variety
3.     Product                 

Standardised, stable rate of output
Diversified /common    0perations.
4     .Work Flow

Straight line/ single sequence

Variable flow for each product
5. Material


Flow systematic. Can be automated
Flow depends on product  

                                                                                                                    type
         Handling







Cannot be automated.
6. Inventory

High turnover of raw material and
Low turnover of raw material
                                         
Work in progress


and WIP
7.      Breakdowns

in one machine, stops production
Can tolerate breakdowns
8.      Production Centre     
Simple




Complex
9.      Flexibility


Low 




High
10.    Space Utilisation

Efficient



Low
11. Product Cost

High fixed costs. Low variables
Low fixed/ High variable costs.
Comparison between Process and Product Layouts
Symptoms of Bad Layout:
1.Raw material flow lines and backtracking.
2.Poor utilization of space and congestion of material movement.

3. Large amount of work-in-progress and long production cycle.

4. Excessive handling of material.

5. Frequent accidents.

6. Difficult to supervise and control.

7. Spoilage of products during handling.

8. Production line bottlenecks,
IMPLICATIONSS FOR MANAGERS:

A clear understanding of the appropriateness of different designs is needed. The conflict between job specialization and job satisfaction is a difficult one for managers. Specialisation has many benefits for the individual as well as the society. The power to understand the requirements of the work being done, in totality, helps to achieve corporate goals and efficient production.
Questions:
1.
Define Plant Layout. What are the objectives of a good plant layout?

2.
What are the various types of layouts? Explain in detail.

3.
Compare Product Layout and Process Layout.

4.
 What are the various factors that influence plant layouts?

5.
 Why are plant location decisions important for an organization?

6.
 What are the factors that influence the decision of location of a plant?

7
.How does Government policies affect the decisions of Plant Location?

8.
Explain the factors that influence the locations of the following products;


(a)
Textile Industries


(b)
Steel


(c) 
Cement


(d)         Aluminum

              (e)
Food Processing Industries


 (f)
Sugar Industries


 (g)
Paint Industries
9.      Why is location decision an important decision? Among various locational factors, community size and community attitudes are very important. Elaborate the advantages of smaller community size and attitudes  importance in locational decision.

10.       What are the principles of scientific layout? Compare product and process layouts. What is the importance of fixed position layout?

