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Unit-1 

PLANT LOCATION 

 

Learning Objectives 

After reading this chapter, students should be able to:  

 Understand the meaning of plant location 

 Discuss the plant location theory of Weber 

 Understand the errors in location selection decision 

 Enumerate the steps in location decision 

 Describe the various models of plant location 

 

Structure 

1.1         Introduction and Meaning of plant location 

1.2         Definition of plant location 

1.3         Situations for the need of location decision 

1.4         Alfred Weber’s theory of the location of industries 

1.5         Errors in plant location 

1.6         Steps in plant location decision 

1.7         Comparison between urban and rural site 

1.8         Location models 

1.9         Examples of plant location in India  

1.10   Let’s sum-up 

1.11   Key terms 

1.12   Self-Assessment Questions 

1.13   Further Readings 

1.14   Model Questions 
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1.1 Introduction and Meaning of Plant Location 

Plant location or the facilities location problem is an important strategic level 

decision making for an organization. One of the key features of a conversion 

process (manufacturing system) is the efficiency with which the products 

(services) are transferred to the customers. This fact will include the 

determination of where to place the plant or facility. The selection of location 

is a key-decision as large investment is made in building plant and machinery. 

It is not advisable or not possible to change the location very often. So an 

improper location of plant may lead to waste of all the investments made in 

building and machinery, equipment. 

 

Before a location for a plant is selected, long range forecasts should be 

made anticipating future needs of the company. The plant location should be 

based on the company’s expansion plan and policy, diversification plan for the 

products, changing market conditions, the changing sources of raw materials 

and many other factors that influence the choice of the location decision. The 

purpose of the location study is to find an optimum location one that will result 

in the greatest advantage to the organization. 

 

1.2 Definitions of Plant Location 

Some of the renowned definitions on plant are given below: 

“The function of determining where the plant should be located for maximum 

operating economy & effectiveness”-R.C. Davis 

“That spot where, in consideration of the business as a whole, the total cost of 

production & delivering goods to all the consumers is the lowest.”-Bethel 

Smiths & Atwater  

1.3 Situations for the need of location decision  

The impetus to embark upon a plant location study can be attributed to reasons 

as given below: 

• It may arise when a new plant is to be established. 

• In some cases, the plant operations and subsequent expansion are 

restricted by a poor site, thereby necessitating the setting up of the facility at a 

new site. 



 

Odisha State Open University Page 3 
 

 

• The growing volume of business makes it advisable to establish 

additional facilities in new territories. 

• Decentralization and dispersal of industries reflected in the industrial 

policy resolution so as to achieve an overall development would necessitate a 

location decision at a macro level. 

• It could happen that the original advantages of the plant have been 

outweighed due to new developments. 

• New economic, social, legal or political factors could suggest a change 

of location of the existing plant. 

 

Some or all the above factors could force a firm or an organization to question 

whether the location of its plant should be changed or not. 

Whenever the plant location decision arises, it deserves careful attention 

because of the long-term consequences. Any mistake in selection of a proper 

location could prove to be costly. Poor location could be a constant source of 

higher cost, higher investment, difficult marketing and transportation, 

dissatisfied and frustrated employees and consumers, frequent interruptions of 

production, abnormal wastage, delays and substandard quality, denied 

advantages of geographical specialization and so on. Once a plant is set up at a 

location, it is very difficult to shift later to a better location because of 

numerous economic, political and sociological reasons. 

 

1.4 Alfred Weber’s Theory of the Location Of Industries 

Alfred Weber (1868–1958), with the publication of Theory of the Location of 

Industries in 1909, put forth the first developed general theory of industrial 

location. His model took into account several spatial factors for finding the 

optimal location and minimal cost for manufacturing plants.  Alfred Weber 

enunciated a systematic theory of industrial location in 1909. Weber’s theory 

of location is purely deductive in its approach. He analyzed the factors that 

determine the location of industry and classified these factors into two 

divisions. These are: 

(i) Primary causes of regional distribution of industry (regional factors) 

(ii) Secondary causes (agglomerative and deglomerative factors) that are 

responsible for redistribution of industry. 
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(i) Primary Causes (Regional Factors) 

According to Weber, transport costs and labor costs are the two regional 

factors on which his pure theory is based. Assuming that there are no other 

factors that influence the distribution of industry, except transportation costs. 

Then it is clear that the location of industry will be pulled to those locations 

which have the lowest transportation costs. The key factors that determine 

transportation costs are 

(a) The weight to be transported and 

(b) The distance to be covered. 

 

Weber lists some more factors which influence the transportation costs such as 

– (a) the type of transportation system and the extent of its use, (b) the nature 

of the region and kinds of roads, (c) the nature of goods themselves, i.e., the 

qualities which, besides weight, determine the facility of transportation. 

However, the location of the place of production must be determined in 

relation to the place of consumption and to the most advantageously located 

material deposits. Thus, ‘locational figures’ are created. These locational 

figures depend upon (a) the type of material deposits and (b) the nature of 

transformation into products. 

 

Weber classifies and calls those raw materials, which are available practically 

everywhere as ‘ubiquities’ (like brick-clay, water, etc) and ‘localized’ (like 

iron-ore, minerals, wood, etc) which are available only in certain regions. It is 

clear that localized materials play a more important role on the industry than 

the ubiquities. Further, regarding the nature of the transformation of materials 

into products, Weber categorized the raw materials as ‘pure’ and ‘weight 

losing’. Pure materials impart their total weight to the products (eg. cotton, 

wool, etc) and the materials are said to be ‘weight losing’ if only a part enters 

into the product (eg. wood, coal, etc.). Hence, the location of industries using 

weight-losing materials is drawn towards their deposits and that of industries 

using pure-materials towards the consumption centers. 
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Weber further examines the cause of deviation of industrial location from the 

centers of least transport costs. The existence of differences in labor costs 

leads an industry to deviate from the optimal point of transport orientation. 

Geographical distribution of the population would give rise to differences in 

wages for labor. Naturally, the transport oriented location of an industry is 

drawn out and attracted towards the cheaper labor centers. Such migration of 

an industry from a point of minimum transport costs to a cheaper labor centre 

may be likely to occur only where the savings in the cost of labor are larger 

than the additional costs of transport which it ought to incur. 

 

(ii) Secondary Causes (Agglomerative and Deglomerative Factors) 

An agglomerative factor is an advantage or a cheapening of production or 

marketing which results from the fact that production is carried on at one 

place. A deglomerative factor is a cheapening of production which results 

from the decentralization of production i.e., production in more than one place. 

To some extent these agglomerative and deglomerative factors also contribute 

to local accumulation and distribution of industry. These factors will operate 

only within the general framework formed by the two regional factors, i.e., 

costs of transportation and costs of labor. The advantages which could be 

derived in this context are external economies. 

 

The pulls which the agglomerative factors possess to attract an industry to a 

particular point are mainly dependent on two factors. Firstly, on ‘the index of 

manufacture’ (the proportion of manufacturing costs to the total weight of the 

product) and secondly, on the ‘locational weight’ (the total weight to be 

transported during all the stages of production). To deduce a general principle, 

Weber uses the concept of “co-efficient of manufacture” which is the ratio of 

manufacturing cost to locational weight. Agglomeration is encouraged with 

high co-efficient of manufacture and deglomeration with low co-efficient of 

manufacture and these tendencies are inherent in their nature. 

 

Weber developed the Location Material Index (LMI), 

LMI= Weight of Localized Materials/ Weight of Finished products 
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Weber opines that if LMI is less than one, location should be nearer to the 

market, and if LMI is more than one, the location should be nearer to the 

source of supply of raw materials. 

 

1.5 Errors in Plant Location Decision 

Facility location is critical for business continuity and success of the 

organization. So it is important to avoid mistakes while making selection for a 

location. Errors in selection can be divided into two broad categories 

behavioral and non-behavioral. Behavioral errors are decision made by 

executives of the company where personal factors are considered before 

success of location, for example, movement of personal establishment from 

hometown to new location facility. Non-behavioral errors include lack of 

proper investigative practice and analysis, ignoring critical factors and 

characteristics of the industry. 

 

1.6 Steps of Plant Location Decision 

To be systematic, in choosing a plant location, the entrepreneur would do well 

to proceed step by step, The location of the facilities is carried out in four 

stages i.e., First stage-Selection of the country i.e., within the country or 

abroad; Second Stage- Selection of a general territory or region; Third 

Stage- Selection of a community or locality and Fourth Stage- Selection of 

Specific site. 

 

 

 

1.6.1 First stage-Selection of the country i.e., within the country or abroad 

The first stage of plant location is to whether the plant should be located in 

home country or abroad. Due to globalization, a company can have its plant 

outside its own country. The increasing internationalization of business, the 

issue of home or foreign country is gaining greater relevance. If the 

management has to decide on the foreign location, next step will be to decide 

the particular country for location. This is necessary because countries across 

the world are vying with each other to attract foreign investments. The choice 

of particular countries depend on such factors as political stability, export and 
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import quotas, currency and exchange rates, cultural and economic 

peculiarities, and natural or physical conditions. 

1.6.2 Second Stage- Selection of a general territory or region 

Different factors to be considered while choosing a region are: 

(a) Availability of Raw Materials 

A Plant location or a manufacturing unit is in the conversion of the raw 

materials into finished goods, it is very essential that the transport of raw 

material is at minimum cost. In industries like, sugar, paper, iron and steel are 

engaged in solvent extraction of oil from rice bran, the china clay washery, 

factories manufacturing low tension porcelain insulators, and the like should 

be located near the sources of their raw materials. 

Nearness to raw materials offers such advantages as: 

1.Reduced cost of transportation 

2.Regular and proper supply of materials uninterrupted by transportation 

breakdowns 

3.Saving in the cost of storage of materials. 

Raw materials in this context may be classified into two types, viz. 

(i)Weight-losing or gross materials 

(ii) Non-weight losing or pure materials 

Weight-losing materials lose their weight during the manufacturing process. 

The cost of transporting these raw materials from the source of supply to the 

place of manufacture is more than the cost of transporting the finished 

products from the factory to the market. Examples of these raw materials are 

iron ore, sugarcane, coal, timber etc. Industries using such materials tend to be 

located at the source to save on the cost of transportation. 

The Non-weight losing materials, they grow in weight after they are converted 

into finished goods. The cost of transporting the finished goods is more than 

that of raw materials. Examples of such non-weight-losing materials are cotton 

and woolens 

(b) Nearness to the Market 

Since the goods are produced for sale they should be near the market. The cost 

of reduction in the cost of transporting finished goods depends upon the likes 

and dislikes of the consumers. The Consumer should get some advantages 

such as: 
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(i)The Consumer should get or render prompt service. 

(ii)Consumer should be provided with after-sales service 

(iii)Consumers should get replacement orders without delay. 

 

Industries like non-weight-losing raw materials, industries producing 

perishable or bulky products and servicing units tend to be located near their 

market. 

 

(c)  Availability of Power 

Power is essential to move the wheels of an industry. Coal, electricity, oil and 

natural gas are the sources of power. Industries using electricity have to be 

located at a place where electric power is available regularly and at cheap 

rates. 

(d) Transport Facilities 

Transport facilities are essential for bringing raw materials and men to the 

factory and also for carrying the finished products from the factory to the 

market. A place which is well connected by rail, road, and sea is ideal for a 

plant location. In extreme cases, transport may follow the industries. If a 

public sector unit has been started in a remote place, the government has to 

provide transport facilities and also cater to the requirements of the product. 

(e) Suitability of Climate 

The climate has its own importance with regard to the location of the plant. 

The nature of production depends upon the climatic conditions. Some 

industries are placed where humid conditions may be required for the product 

like the cotton textile which is in Mumbai, the jute industry in Calcutta etc. 

The scientific and technological developments have enabled us to create 

artificial conditions. The entrepreneur would do well to take advantage of a 

natural climate because the cost of providing an artificial climate is quite 

exorbitant. 

Extreme climatic conditions adversely affect labor efficiency. There is heavy 

industrial concentration in the cool and temperate regions rather than in the 

tropical and polar regions. 
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(f) Government Policy 

The influence of Government policies and programs on plant locations is 

apparent in every country, particularly in planned economies like ours. In 

India, there are several backward regions, which are selected for the location 

of the plant, which would generate the economy of the region and on a larger 

scale canvas, the national economy. 

The Government of India has been influencing plant location in a number of 

ways. Some of these are: 

1.Licensing policy; 

2.Freight rate policy; 

3.Establishing a unit in the public sector in a remote area and developing it to 

attract other industries; 

4.Institutional finance and government subsidies. 

The influencing of government policy was only after the Independence. Before 

the Independence, purely commercial considerations were decided as per 

industrial locations. Such has been the case with TISCO and IISCO. It was 

because there was no over solicitous government which was ready to come to 

the rescue of a sick unit to save it from bankruptcy, no ideologue anxious to 

give a face-lift to the losing public sector concerns by allowing them to jack up 

prices, give protection and capitalize losses by converting them into equity. 

(g) Competition between States 

States vie with each other to attract new industries. Various states offer 

investment subsidies and sales tax exemption to new units. The incentives may 

not be of a big help to the big sized plants. But for small and medium-sized 

plants, the incentive does matter. The owner of these plants certainly consider 

the incentive while selecting the region. 

 

1.6.3 Third Stage- Selection of a community or locality 

Having selected the general territory / region, one would have to go in for site / 

community selection. Some factors relevant for this are: 

(a) Community facilities: These involve factors such as quality of life 

which in turn depends on availability of facilities like education, places 

of worship, medical services, police and fire stations, cultural, social 
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and recreation opportunities, housing, good streets and good 

communication and transportation facilities. 

(b) Community attitudes: These can be difficult to evaluate. Most 

communities usually welcome setting up of a new industry especially 

since it would provide employment opportunities to the local people 

directly or indirectly. However, in case of polluting industries, they 

would try their utmost to locate them as far away as possible. 

Sometimes because of prevailing law and order situation, companies 

have been forced to relocate their units. The attitude of people as well 

as the state government has an impact on location of polluting and 

hazardous industries. 

(c) Ecology and pollution: These days, there is a great deal of awareness 

towards maintenance of natural ecological balance. There are quite a 

few agencies propagating the concepts to make the society at large 

more conscious of the dangers of certain available actions. 

(d) Transportation facilities: The site should be accessible preferably by 

road and rail. The dependability and character of the available transport 

carriers, frequency of service and freight and terminal facilities is also 

worth considering. 

(e) Supporting industries and services: The availability of supporting 

services such as tool rooms, plant services etc. need to be considered. 

(f) Land costs: These are generally of lesser importance, as they are non- 

recurring and possibly make up a relatively small proportion of the 

total cost of locating a new plant. 

1.6.4 Fourth Stage- Selection of Specific site 

Three factors needs to be analyzed in selection of an exact site, and these are: 

(a) Site size: The plot of land must be large enough to hold the proposed 

plant and parking and access facilities and provide room for future 

expansion. 

(b) Topography: The topography, soil structure and drainage must be 

suitable. If considerable land improvement is required, low priced land 

might turn out to be expensive. 

(c) Waste disposal: The facilities required for the disposal of process 

waste including solid, liquid and gaseous effluent need to be 
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considered. The plant should be positioned so that prevailing winds 

carry any fumes away from populated areas and that the waste may be 

disposed off properly and at reasonable costs. 

 

1.7 Comparison between Rural Site, Suburban Site And Urban Site 

Generally, the site will be in a city, suburb or country location. In general, the 

location for large scale industries should be in rural areas, which helps in 

regional development also. It is seen that once a large industry is set up (or 

even if a decision to this effect has been taken), a lot of infrastructure develops 

around it as a result of the location decision. As for the location of medium 

scale industries is concerned, these could be preferably in the suburban / semi-

urban areas where the advantages of urban and rural areas are available. For 

the small- scale industries, the location could be urban areas where the 

infrastructural facilities are already available. However, in real life, the 

situation is somewhat paradoxical as people, with money and means, are 

usually in the cities and would like to locate the units in the city itself. 

 

Some of the industrial needs and characteristics that tend to favour each of this 

location are. 

 

Requirements governing choice of a city location are: 

• Availability of adequate supply of labour force 

• High proportion of skilled employees 

• Rapid public transportation and contact with suppliers and customers 

• Small plant site or multi floor operation 

• Processes heavily dependent on city facilities and utilities 

• Good communication facilities like telephone, telex, post offices 

• Good banking and health care delivery systems 

 

Requirements governing the choice of a suburban location are: 

• Large plant site close to transportation or population centre 

• Freedom from higher parking and other city taxes etc. 

• Labour force required to reside close to the plant. 

• Community close to, but not in large population centre 
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• Plant expansion easier than in the city 

 

Requirements governing the choice of a rural location are: 

• Large plant site required for either present demands or expansion 

• Dangerous production processes 

• Lesser effort required for anti-pollution measures 

• Large volume of relatively clean water 

• Lower property taxes, away from Urban Land Ceiling Act  

• Protection against possible sabotage or for a secret process 

• Growth and development of a developing or underdeveloped  area 

• Unskilled labour force required 

• Low wages required to meet competition 

 

1.8 Location Models 

Various models are available which help to identify the ideal location. Some of 

the popular models are: 

1. Factor rating method 

2. Point Rating Method 

3. Break even analysis 

(1) Factor Rating Method 

This method involves qualitative and quantitative inputs, and evaluates 

alternatives based on comparison after establishing a composite value for each 

alternative.  The process of selecting a new facility location involves a series 

of following steps: 

(i) Identify the important location factors. 

(ii) Rate each factor according to its relative importance, i.e., higher the 

ratings is indicative of prominent factor. 

(iii) Assign each location according to the merits of the location for 

each factor. 

(iv) Calculate the rating for each location by multiplying factor 

assigned to each location with basic factors considered. 

(v) Find the sum of product calculated for each factor and select best 

location having highest total score. 
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Example: Suppose there are two sites chosen for plant locations, but only one 

site has to be selected.   

Table-1: Factor Ratings and Location Ratings for Location Alternatives 

Factor Factor 

Rating 

Location Rating Product of Rating 

Location A Location B Location A Location B 

1.Availability of Raw materials 

2. Adequacy of water 

3. Suitability of Climate 

4.Civic amenities for worker 

5. Availability of labor 

6.Transport facilities 

7.Nearness to market 

8.Availability of power  

5 

3 

2 

2 

3 

4 

3 

4 

8 

7 

3 

5 

7 

6 

5 

8 

9 

6 

5 

6 

7 

9 

9 

10 

40 

21 

6 

10 

21 

24 

15 

32 

45 

18 

10 

12 

21 

36 

18 

40 

  Total Score 169 200 

 

Since the total score of location B is higher than location A, thus project B will 

be selected. 

 

2. Point Rating Method 

In selecting a site or location, companies have several objectives, but not all 

are of equal importance. The relative weight a company assigns to each 

objective or to each location factor may be represented by the number of 

points a perfect site would receive in each category. Each potential site is then 

evaluated with respect to every factor a company is looking for and points are 

assigned for each factor. The site with the highest total number of points is 

considered superior to other sites. The drawback of this method is that high 

score in any factor can overcome a low score in any other factor. Since some 

factors are considered as important or essential, any site that does not have at 

least a specified number of points for those essential factors will be excluded 

from further consideration.  

 

What is significant in point-rating system is the relative importance of tangible 

cost factors compared to intangible factors. Points are usually assigned only to 
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intangible factors and an evaluation is made to determine whether the 

difference between the intangible scores is worth the difference if any between 

the tangible costs of the competing locations. 

 

If two alternative locations are found to be equally attractive by comparing the 

costs (based on tangible factors) then these two alternative potential locations 

may further be evaluated, based on the intangible factors using the point-rating 

method. 

 

Illustration: After evaluating two potential sites A and B by comparing costs 

and finding them approximately equal from cost point of view, a Steel 

manufacturer decided to evaluate the intangible factors for these two locations 

by point rating. Comparative ratings assigned to major intangible location 

factors to determine the relative importance for each factor and the points 

assigned to each location alternative for each of the factors are given in the 

following Table. 

 

Table-2: Points Assigned to Alternative Locations 

Factors Maximum Possible Points Points assigned to 

Location A Location B 

Availability of Raw Material 

Adequacy of water 

Climate 

State Government Policy 

Transportation 

Labour Availability 

Supply of Power 

300 

100 

50 

200 

200 

50 

100 

250 

70 

40 

150 

160 

30 

70 

200 

80 

30 

160 

130 

25 

65 

Total 1000 770 690 

 

It is quite clear that points scored by location A is higher than location B. So 

location A will be preferred.  

 

3. Break Even Analysis 

Break even analysis implies that at some point in the operations, total revenue 

equals total cost. Break even analysis is concerned with finding the point at 

which revenues and costs agree exactly. It is called ‘Break-even Point’. Break-
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even point is the volume of output at which neither a profit is made nor a loss 

is incurred.  

 

Example: A garment manufacturing company intends to set up a unit to 

produce jeans. It is considering sites A,B, and C for the purpose. Cost data for 

the sites are given in the table. 

Table: Cost data for the producing sites 

Site Fixed Cost Variable cost 

A Rs.24,50,000 Rs.335 

B Rs.21,00,000 Rs.310 

C Rs.18,70,000 Rs.320 

 

If the selling price is Rs.1,000 per jeans and the annual demand is 5000 units, 

which site would you recommend? 

Solution: Revenue at all sites is the same= 5000 X 1,000= Rs.50,00,000 

 

Costs at location A: 

Fixed cost =Rs. 24,50,000 

Variable cost= 335 X 5000= Rs.16,75,000 

Total cost= Rs.41,25,000 

Profit= 50,00,000- 41,25,000=Rs.8,75,000 

 

Costs at location B: 

Fixed cost= Rs.21,00,000 

Variable cost= 310 X 5000= Rs.15,50,000 

Total cost= Rs.36,50,000 

Profit= Rs.13,50,000 

 

Costs at location C: 

Fixed cost= Rs.18,70,000 

Variable cost=Rs.320 X 5,000= 16,00,000 

Total Cost=34,70,000 

Profit= Rs.15,30,000 
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As the profit at location C is the highest, the factory should be located at 

location C.   

 

1.9 Examples of plant location in India  

• Most of the textile mills are found in or near Mumbai and Ahmedabad 

because of the humidity conditions that prevail there. 

• Sites for nuclear power plants to be located in different parts of the country 

largely depend upon environmental, safety, socio-economic and also the 

engineering factors affecting the construction and operation of such plants. 

• Steel plants are generally located near the Jharkhand, Bengal, Chhattisgarh 

and Orissa regions. This choice of site is mainly because of more economical 

transport of the finished goods as compared to basic raw materials. 

• Similar case is observed in the plants which manufacture cement; such plants 

are located near the lime and the coal deposits. 

• Namroop and Thal Vaishet, both act as very important sites for the gas-based 

fertilizer plants. Coal based fertilizer plants at Ramagundum are located near 

the source of raw materials (coal). 

• Naptha / oil based fertilizer plants at Mangalore, Madras, Cochin have been 

located near ports, which act as a great source for the import of the raw 

materials. 

• ‘Proximity to market’ forms a major factor which affects plant location 

decisions in case of machine tool industries. In case of such industries, sites 

are scattered over different parts of the country such as Ludhiana, Pune, 

Bangalore, Calcutta, Mumbai etc. 

• Information Technology/BPO/Software Industries depend largely on 

availability of skilled personnel, infrastructure etc… Because of these reasons 

most of such organizations operate in urban areas such as Delhi, Chennai, 

Hyderabad, Bangalore, Pune etc. 

 

1.10  Let’s sum-up 

Location decisions are the strategic decisions that require large financial 

investments and they are irreversible in nature. A number of factors like 

market related factors, tangible or cost factors and intangible or qualitative 

factors, affect and are affected by the location choice. Models and techniques 
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such as break-even analysis, factor rating technique, help managers in making 

location decisions. Since these models work on quantitative basis; therefore 

the influence of qualitative factors should be considered by managers to decide 

the location choice.  

 

1.11  Key terms 

 Plant Location 

 Proximity to Market 

 Topography 

 Factor Rating 

 Break-even Analysis 

 

1.12  Self-Assessment Questions 

(I)  What is the importance of location in business?  

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

(ii) What do you mean by locational analysis? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________
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___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

__ 

(iii) The governing principle is that a plant should be so located as to 

permit the production of the product at the lowest cost per unit.” 

Comment. 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

_____ 
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Ltd, New Delhi 

5.  Khanna,R. B., Production and Operations Management, PHI Learning 

Private Ltd, New Delhi 

6. Evans James R. and Collier David Alan ,Operations Management 

Concepts, Techniques and Applications, Cengage Learning, Chennai 

7. Kumar S. Anil and Suresh N., Production and Operations Management, 

New Age International, New Delhi  

8. Kumar A, and Meenakshi N., Operations Management, Cengage 

Learning, Chennai 

 

1.14  Model Questions 

 

(i). Describe the factors that should be taken into account in deciding the 

location of plant? 

(ii) Explain the meaning and significance of plant location .How will you 

decide the location of a mini steel plant in India? 

(iii) Evaluate the advantages and disadvantages of an urban site versus a rural 

site. 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.flipkart.com/author/james-r-evans
https://www.flipkart.com/author/david-alan-collier
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UNIT-2 

LAYOUT PLANNING AND DEVELOPMENT 

 

Learning Objectives 

After reading this chapter, the students should be able to: 

 Understand the meaning of facility layout and state the objectives of 

facility layout 

 Discuss the factors affecting facility layout 

 Enumerate the principles of layout 

 Discuss the importance of facility layout 

 Discuss the criteria for selection and design of layouts 

 

Structure 

1.1 Introduction to plant Layout 

1.2 Definitions of Plant Layout 

1.3 Objectives of Plant Layout 

1.4 Principles of Plant Layout 

1.5 Need of Plant Layout 

1.6 Major Factors affecting Plant Layout 

1.7 The Importance of Layout 

1.8 Applicability of Plant Layout 

1.9 Let’s sum-up 

1.10   Key terms 

1.11   Self-Assessment Questions 

1.12   Further Readings 

1.13   Model Questions 

 

1.1 Introduction to Plant Layout 

After deciding above the proper site for locating an industrial unit, next 

important point to be considered by an entrepreneur is to decide about the 

appropriate layout for the plant. Plant layout is primarily concerned with the 

internal set up of an enterprise in a proper manner. Plant layout refers to the 

physical arrangement of production facilities. It is the configuration 
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of departments, work centres and equipment in the conversion process. It is 

a floor plan of the physical facilities, which are used in production. A plant 

layout study is an engineering study used to analyze different physical 

configurations for a manufacturing plant. It is also known 

as Facilities Planning and Layout. Plant layout refers to the physical 

arrangement of production facilities. It is the configuration of departments, 

work centers and equipment in the conversion process. It is a floor plan of the 

physical facilities, which are used in production. 

 

It is concerned with the orderly and proper arrangement and use of available 

resources viz., men, money, machines, materials and methods of production 

inside the factory. A well designed plant layout is concerned with maximum 

and effective utilisation of available resources at minimum operating costs. 

The concept of plant layout is not static but dynamic one. It is on account of 

continuous manufacturing and technological improvements taking place 

necessitating quick and immediate changes in production processes and 

designs. A new layout may be necessary because of technological changes in 

the products as well as simple change in processes, machines, methods and 

materials”. A new layout also becomes necessary when the existing layout 

becomes ineffective and poor or is not conducive to the changed 

circumstances. There are certain indications which raise alarm for immediate 

changes in the existing layout of plant. These indications may be in the form of 

excessive manufacturing time, improper storage, lack of control over materials 

and employees, poor customer service, excessive work in progress and work 

stoppages etc. 

 

1.2 Definitions of Plant Layout 

Some of the famous definitions on plant layout are given below.  

According to George R.Terry, “Plant layout is the arrangement of machines, 

work areas and service areas within a factory”. 

According to Hurley, “Plant layout involves the development of physical 

relationship among building, equipment and production operations, which will 

enable the manufacturing process to be carried on efficiently”. 



 

Odisha State Open University Page 22 
 

 

According to Moore “Plant layout is a plan of an optimum arrangement of 

facilities including personnel, operating equipment, storage space, material 

handling equipment and all other supporting services along with the design of 

best structure to contain all these facilities”. 

 

1.3 Objectives of Plant Layout 

The primary goal of the plant layout is to maximize the profit by arrangement 

of all the plant facilities to the best advantage of total manufacturing of the 

product. The objectives of plant layout are: 

1. Streamline the flow of materials through the plant. 

2. Facilitate the manufacturing process. 

3. Maintain high turnover of in-process inventory. 

4. Minimize materials handling and cost. 

5. Effective utilization of men, equipment and space. 

6. Make effective utilization of cubic space. 

7. Flexibility of manufacturing operations and arrangements. 

8. Provide for employee convenience, safety and comfort. 

9. Minimize investment in equipment. 

10. Minimize overall production time. 

11. Maintain flexibility of arrangement and operation. 

12. Facilitate the organizational structure. 

13. To achieve economies in handling of raw materials, work in- progress 

and finished goods. 

 

The objectives of plant layout have been nicely explained by Shubin and 

Madeheim. “Its objective is to combine labour with the physical properties 

of a plant (machinery, plant services, and handling equipment) in such a 

manner that the greatest output of high quality goods and services, 

manufactured at the lowest unit cost of production and distribution, will 

result.” 

1.4 Principles of Plant Layout 

There are different principles to make a plant layout an ideal one, and these 

principles are: 



 

Odisha State Open University Page 23 
 

 

a. Principle of integration: A good layout is one that integrates men, 

materials, machines and supporting services and others in order to get 

the optimum utilization of resources and maximum effectiveness. 

b. Principle of minimum distance: This principle is concerned with the 

minimum travel (or movement) of man and materials. The facilities 

should be arranged such that, the total distance travelled by the men 

and materials should be minimum and as far as possible straight line 

movement should be preferred. 

c. Principle of cubic space utilization: The good layout is one that 

utilizes both horizontal and vertical space. It is not only enough if only 

the floor space is utilized optimally but the third dimension, i.e., the 

height is also to be utilized effectively. 

d. Principle of flow: A good layout is one that makes the materials to 

move in forward direction towards the completion stage, i.e., there 

should not be any backtracking. 

e. Principle of maximum flexibility: The good layout is one that can be 

altered without much cost and time, i.e., future requirements should be 

taken into account while designing the present layout. 

f. Principle of safety, security and satisfaction: A good layout is one that 

gives due consideration to workers safety and satisfaction and 

safeguards the plant and machinery against fire, theft, etc. 

g. Principle of minimum handling: A good layout is one that reduces the 

material handling to the minimum 

1.5 Need of Plant layout 

Many situations give rise to the problem of plant layout. Two plants having 

similar operations may not have identical layout. This may be due to size of 

the plant, nature of the process and management’s caliber. The necessity of 

plant layout may be feel and the problem may arise when. 

(i) There are design changes in the product. 

(ii) There is an expansion of the enterprise. 

(iii) There is proposed variation in the size of the departments. 

(iv) Some new product is to be added to the existing line. 
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(v) Some new department is to be added to enterprise and there is reallocation 

of the existing department. 

(vi) A new plant is to be set up. 

 

1.6 Major Factors Affecting Plant Layout  

Some of the major factors which affect plant layout are: (a) Policies of 

management (b) Plant location (c) Nature of the product (d) Volume of 

production (e) Availability of floor space (f) Nature of manufacturing process 

and (g) Repairs and maintenance of equipment and machines (h) Types of 

Machines (i) Climate 

(a) Policies of management: 

It is important to keep in mind various managerial policies and plans before 

deciding plant layout. Various managerial policies relate to future volume of 

production and expansion, size of the plant, integration of production 

processes; facilities to employees, sales and marketing policies and purchasing 

policies etc. These policies and plans have positive impact in deciding plant 

layout. 

(b) Plant location: 

Location of a plant greatly influences the layout of the plant. Topography, 

shape, climate conditions, and size of the site selected will influence the 

general arrangement of the layout and the flow of work in and out of the 

building. 

(c) Nature of the product: 

Nature of the commodity or article to be produced greatly affects the type of 

layout to be adopted. In case of process industries, where the production is 

carried in a sequence, product layout is suitable. For example, soap 

manufacturing, sugar producing units and breweries apply product type of 

layout. On the other hand in case of intermittent or assembly industries, 

process type of layout best suited. For example, in case of industries 

manufacturing cycles, typewriters, sewing machines and refrigerators etc., 

process layout method is best suited. Production of heavy and bulky items 

need different layout as compared to small and light items. Similarly products 

with complex and dangerous operations would require isolation instead of 

integration of processes. 
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(d) Volume of production: 

Plant layout is generally determined by taking into consideration the quantum 

of production to be produced. There are three systems of production viz., 

(i) Job production: 

Under this method peculiar, special or non- standardized products are 

produced in accordance with the orders received from the customers. As each 

product is non- standardized varying in size and nature, it requires separate job 

for production. The machines and equipment’s are adjusted in such a manner 

so as to suit the requirements of a particular job. 

Job production involves intermittent process as the work is carried as and 

when the order is received. Ship building is an appropriate example of this 

kind. This method of plant layout viz., Stationery Material Layout is suitable 

for job production. 

(ii) Mass production: 

This method involves a continuous production of standardized products on 

large scale. Under this method, production remains continuous in anticipation 

of future demand. Standardization is the basis of mass production. 

Standardized products are produced under this method by using standardized 

materials and equipment. There is a continuous or uninterrupted flow of 

production obtained by arranging the machines in a proper sequence of 

operations. Product layout is best suited for mass production units. 

(iii) Batch production: 

It is that form of production where identical products are produced in batches 

on the basis of demand of customers or of expected demand for products. This 

method is generally similar to job production except the quality of production. 

Instead of making one single product as in case of job production a batch or 

group of products is produced at one time, It should be remembered here that 

one batch of products has no resemblance with the next batch. This method is 

generally adopted in case of biscuit and confectionary manufacturing, 

medicines, tinned food and hardware’s like nuts and bolts etc. 

(e) Availability of floor space: 

Availability of floor space can be other decisive factor in adopting a particular 

mode of layout. If there is a scarcity of space, product layout may be 
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undertaken. On the other hand more space may lead to the adoption of process 

layout. 

(f) Nature of manufacturing process: 

The type of manufacturing process undertaken by a business enterprise will 

greatly affect the type of layout to be undertaken. 

A brief mention of various processes is given us under: 

(i) Synthetic process: 

Under this process two or more materials are mixed to get a product. For 

example, in the manufacture of cement, lime stone and clay are mixed. 

(ii) Analytical process: 

This is just the reverse of synthetic process. Under this method different 

products are extracted from one material. For example, from crude oil, 

petroleum, gas, kerosene and coal tar etc. are extracted. 

(iii) Conditioning process: 

Under this process the original raw material is given the shape of different 

products and nothing is added to it. Jute is an important example of this kind. 

 

 

(iv) Extractive process: 

This method involves the extraction of a product from the original material by 

the application of heat or pressure. This involves the process of separation, for 

example, aluminium is separated from bauxite 

(g) Repairs and maintenance of equipment and machines: 

The plant layout should be designed in such a manner as to take proper care 

with regard to repairs and maintenance of different types of machines and 

equipment being used in the industry. The machines should not be installed so 

closely that it may create the problems of their maintenance and repairs. It has 

been rightly said that “Not only should access to parts for regular maintenance 

such as oiling, be considered in layout but also access to machine parts and 

components when replacement and repair are fairly common”. 

(h) Type of machines: Stationary layout is preferable if machines are heavy 

and emit more noise. Such heavy machinery can be fitted on the floor. 

Adequate space should be provided for the location of machines and also there 

should be sufficient space between them to avoid accidents. 
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(i) Climate: Temperature, illumination, ventilation should be considered while 

deciding on the type of layout. The above factors should be considered in 

order to improve the health and welfare of employees. 

 

1.7 The importance of layout 

The importance of a layout would be better appreciated if one understands the 

influence of an efficient layout on the manufacturing function: it makes it 

smooth and efficient. Operating efficiencies, such as economies in the cost of 

handling materials, minimization of production delays and avoidance of 

bottlenecksâ€”all these depend on a proper layout. An ideally laid out plant 

reduces manufacturing costs through reduced materials handling, reduced 

personnel and equipment requirements and reduced process inventory. 

 

The objectives or advantages of an ideal layout are outlined in the paragraphs 

that follow. The advantages are common to all the plants, irrespective of age; 

and whether a plant employs 50 workers or 50,000 makes no difference in so 

far as the applicability of the plant layout advantages is concerned. Some of 

these advantages are: 

 

(a) Economies in Handling 

Nearly 30% to 40% of the manufacturing cost is accounted for, by materials 

handling. Every effort should, therefore, be made to cut down on this cost. 

Long distance movements should be avoided and specific handling operations 

must be eliminated. A cynic may say that the cheapest way to handle materials 

is not to handle them at all. But, in a factory, materials have to be handled; and 

therefore, it all depends on the layout. 

(b) Effective Use of Available Area 

Every inch of the plant area is valuable, especially in urban areas. Efforts 

should therefore be made to make use of the available area by planning the 

layout properly. Some steps for achieving this end are: location of equipment 

and services in order that they may perform multiple functions; development 

of up-to-date work areas and operator job assignments for a full utilization of 

the labor force. 
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(c) Minimization of Production Delays 

Repeat orders and new customers will be the result of prompt execution of 

orders. Every management should try to keep to the delivery schedules. Often, 

the deadline dates for delivery of production orders are a bug-a-boo to the 

management. Plant layout is a significant factor in the timely execution of 

orders. An ideal layout eliminates such causes of delays as shortage of space, 

long-distance movements of materials, spoiled work and thus contributes to 

the speedy execution of orders. 

(d) Improved Quality Control 

Timely execution of orders will be meaningful when the quality of the output 

is not below expectations. To ensure quality, inspection should be conducted at 

different stages of manufacture. An ideal layout provides for inspection to 

ensure better quality control. 

(e) Minimum Equipment Investment 

Investment on equipment can be minimized by planned machine balance and 

location, minimum handling distances, by the installation of general purpose 

machines and by planned machine loading. A good plant layout provides all 

these advantages. 

(f) Avoidance of Bottlenecks 

Bottlenecks refer to any place in a production process where materials tend to 

pile up or are produced at a speed, less rapid than the previous or subsequent 

operations. Bottlenecks are caused by inadequate machine capacity, 

inadequate storage space or low speed on part of the operators. The results of 

bottlenecks are delays in productions schedules, congestion, accidents and 

wastage of floor area. All these may be overcome with an efficient layout. 

(g) Better Production Control 

Production Control is concerned with the production of the product of the right 

type, at the right time and at a reasonable cost. A good plant layout is a 

requisite for good production control and provides the production control 

officers with a systematic basis upon which to build organization and 

procedures. 

(h) Better Supervision 

A good plant layout ensures better supervision in two ways: 

1.Determining the number of workers to be handled by a supervisor and 
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2.Enabling the supervisor to get a full view of the entire plant at one glance. 

 

A good plant layout is, therefore, the first step to good supervision. 

(i) Improved Utilization of Labor 

Labor is paid for every hour it spends in the factory. The efficiency of a 

management lies in utilizing the time for productive purpose. A good plant 

layout is one of the factors in effective utilization of labor. It makes possible 

individual operations, the process and flow of materials handling in such a way 

that the time of each worker is effectively spent on productive operations. 

(j) Improved Employee Morale 

Employee morale is achieved when workers are cheerful and confident. This 

state of mental condition is vital to the success of any organization. 

Morale depends on: 

(a)Better working condition; 

(b)Better employee facilities; 

(c)Reduced number of accidents; 

(d)Increased earnings. 

Plant layout has a bearing on all these. 

(k) Avoidance of Unnecessary and Costly Changes 

A planned layout avoids frequent changes which are difficult and costly. The 

incorporation of flexibility elements in the layout would help in the avoidance 

of revisions. 

1.8 Applicability of Plant Layout 

Plant layout is applicable to all types of industries or plants. Certain plants 

require special arrangements which, when incorporated make the layout look 

distinct from the types already discussed above. Applicability of plant layout 

in manufacturing and service industries is discussed below. 

  

In case of the manufacturing of ‘detergent powder’, a multi-storey building is 

specially constructed to house the boiler. Materials are stored and poured into 

the boiler at different stages on different floors. Other facilities are also 

provided around the boiler at different stations. 

  



 

Odisha State Open University Page 30 
 

 

Another applicability of this layout is the manufacture of ‘talcum powder’. 

Here machinery is arranged vertically i.e. from top to bottom. Thus, material is 

poured into the first machine at the top and powder comes out at the bottom of 

the machinery located on the ground floor. 

  

Yet another applicability of this layout is the ‘newspaper plant’, where the 

time element is of supreme importance, the accomplishment being gapped in 

seconds. Here plant layout must be simple and direct so as to eliminate 

distance, delay and confusion. There must be a perfect coordination of all 

departments and machinery or equipments, as materials must never fail. 

  

Plant layout is also applicable to ‘five star hotels’ as well. Here lodging, bar, 

restaurant, kitchen, stores, swimming pool, laundry, shaving saloons, shopping 

arcades, conference hall, parking areas etc. should all find an appropriate place 

in the layout. Here importance must be given to cleanliness, elegant 

appearance, convenience and compact looks, which attract customers. 

  

Similarly plant layout is applicable to a ‘cinema hall’, where emphasis is on 

comfort, and convenience of the cinemagoers. The projector, screen, sound 

box, fire-fighting equipment, ambience etc. should be of utmost importance. 

  

A plant layout applies besides the grouping of machinery, to an arrangement 

for other facilities as well. Such facilities include receiving and dispatching 

points, inspection facilities, employee facilities, storage etc. 

  

Generally, the receiving and the dispatching departments should be at eight 

end of the plant. The storeroom should be located close to the production, 

receiving and dispatching centers in order to minimize handling costs. The 

inspection should be right next to other dispatch department as inspections are 

done finally, before dispatch. 

  

The maintenance department consisting of lighting, safety devices, fire 

protection, collection and disposal of garbage, scrap etc. should be located in a 

place which is easily accessible to all the other departments in the plant. The 
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other employee facilities like toilet facilities, drinking water facilities, first aid 

room, cafeteria etc. can be a little away from other departments but should be 

within easy reach of the employees. Hence, there are the other industries or 

plants to which plant layout is applicable. 

 

1.9         Let’s sum-up 

An efficient plant layout is one that aims at achieving various objectives like 

efficient utilization of available floor space, minimizes cost, allows flexibility 

of operation, provides for employees convenience, improves productivity etc. 

The entrepreneurs must possess the expertise to lay down a proper layout for 

new or existing plants. It differs from one plant to another. But basic principles 

to be followed are more or less same. Designing of layout is different in all 

above three categories e.g. manufacturing unit may follow one of Product, 

Process, and fixed position or combined layout, as the case may be. Traders 

might go either for self-service or full service or special layouts whereas 

service establishments such as motels, hotels, and restaurants must give due 

attention to customer convenience, quality of service, efficiency in delivering 

the service etc. While deciding for layout for factory or unit or store, a small 

entrepreneur has to consider the factors like the nature of the product, 

production process, size of factory building, human needs etc. Plant layout is 

applicable to all types of industries or plants. At the end, the layout should be 

conducive to health and safety of employees. It should ensure free and 

efficient flow of men and materials. Future expansion and diversification may 

also be considered while planning factory layout. 

 

1.10 Key terms 

 Plant Layout 

 Work Center 

 Material Handling 

 Job Production 

 Mass Production 

 Synthetic Industry 
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1.11   Self-Assessment Questions 

(i) Define the plant layout. What are the various factors influencing the 

layout of grocery store?  

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

___________________________________________________________ 

(ii) “Plant Layout involves, besides grouping of machinery, an 

arrangement of other facilities also”. Discuss 

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

_ 

 

 

1.12   Further Readings 

1. Gupta C.B., Operations Management and Control, SSultan Chand and 

Sons, New Delhi 

2. Aswathappa K., Productions and Operations Management, Himalaya 

Publishing House, New Delhi 

3. Panneerselvam R.,   Production and Operations Management, PHI 

Learning Private Ltd, New Delhi 
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4. Bhattacharya Subimal, Operations Management, PHI Learning Private 

Ltd, New Delhi 

5. Ahuja K.K, Production Management, CBS Publishers, New Delhi 

6. Bedi K.,  Productions and Operations Management, Oxford University 

Press, New Delhi 

1.13   Model Questions 

(i) What are the principles for planning the layout of a new 

factory? 

(ii) What is plant layout? Discuss the objectives of a good layout. 

(iii) Point out the differences between product layout and process 

layout. 
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UNIT-3 

PRODUCT LAYOUT (TYPES OF PLANT 

LAYOUT) 

Learning Objectives 

After reading this chapter, the students should be able to: 

 Understand the different types of layout 

 Know the product layout and its advantages and disadvantages 

 Understand the layout of services rendering companies 

 

Structure 

1.14 Introduction to types of plant Layout 

1.15 Product Layout 

1.16 Process Layout 

1.17 Fixed Layout 

1.18 Hybrid Layout 

1.19 Cellular Layout 

1.20 Services Layout 

1.21 Differences between different layouts 

1.22 Let’s sum-up 

1.23   Key terms 

1.24   Self-Assessment Questions 

1.25   Further Readings 

1.26   Model Questions 

 

1.1 Introduction to Types of Layout 

Plant layout is the most effective physical arrangement, either existing or in 

plans of industrial facilities i.e., arrangement of machines, processing 

equipment and service departments to achieve greatest co-ordination and 

efficiency of 4 M’s(Men, Materials, Machines and Methods). Some of the 

important types of plant layout are: A. Product or line layout, B. Process or 

functional layout, C. Fixed Layout D. Hybrid Layout E. Cellular 

Manufacturing Layout F. Services Layout 
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1.2  Product or Line Layout 

In this type of layout, machines and auxiliary services are located according to 

the processing sequence of the product. If the volume of production of one or 

more products is large, the facilities can be arranged to achieve efficient flow 

of materials and lower cost per unit. Special purpose machines are used which 

perform the required function quickly and reliably. The product layout is 

selected when the volume of production of a product is high such that a 

separate production line to manufacture it can be justified. In a strict product 

layout, machines are not shared by different products. Therefore, the 

production volume must be sufficient to achieve satisfactory utilization of the 

equipment. Product or Line Layout is the arrangement of machines in a line 

(not always straight) or a sequence in which they would be used in the process 

of manufacture of the product. This type of layout is most appropriate in case 

of continuous type of industries where raw materials is fed at one end and 

taken out as finished product at the other end. For each type of product a 

separate line of production will have to be maintained. 

 

This type of layout is most suitable in case of metal extraction industry, 

chemical industry, soap manufacturing industry, sugar industry and electric 

industry. It should be noted that this method is most suitable in case of mass 

production industries. Following diagram clearly explains product layout: 

 

Exhibit-1: Product Layout 
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According to Shubin and Madeheim, product layout is suitable where: 

(i) large quantity of standardized products are produced; 

(ii) the standardized products are to be processed repetitively or continuously 

on the given production facilities; 

(iii) there must be sufficient volume of goods processed to keep the production 

line actively occupied, 

(iv) there should be greater interchangeability of the parts; and (v) to maintain 

good equipment balance each work station must employ machines or 

equipment’s of approximately equal capacities. Similarly to maintain good 

labour balance, each work station must require an equal amount of work to be 

performed. 

Advantages of Product Layout: 

(a) Removal of obstacles in production: 

Product layout ensures unrestricted and continuous production thereby 

minimising bottlenecks in the process of production, this is because work 

stoppages are minimum under this method. 

(b) Economies in material handling: 

Under this method there are direct channels for the flow of materials requiring 

lesser time which considerably eliminate back-tracking of materials. On 

account of this, cost of material handling is considerably reduced. This is 

greatly helpful in achieving desired quality of the end product. 

(c) Lesser manufacturing time: 

Under this method (as already pointed), backward and forward handling of 

materials is not involved, it leads to considerable saving in manufacturing 

time. 

(d) Lesser work in progress: 

On account of continuous uninterrupted mass production, there is lesser 

accumulation of work in progress or semi-finished goods. 

(e) Proper use of floor space: 

This method facilitates proper and optimum use of available floor space. This 

is due to non- accumulation of work in progress and overstocking of raw 

materials. 
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(f) Economy in inspection: 

Inspection can be easily and conveniently undertaken under this method and 

any defect in production operations can be easily located in production 

operations. The need for inspection under this method is much less and can be 

confined at some crucial points only. 

(g) Lesser manufacturing cost: 

On account of lesser material handling, inspection costs and fullest utilisation 

of available space, production costs are considerably reduced under this 

method. 

(h) Lesser labour costs: 

Due to specialisation and simplification of operations and use of automatic 

simple machines, employment of unskilled and semi-skilled workers can carry 

on the work. The workers are required to carry routine tasks under this 

method. This leads to lesser labour costs. 

(i) Introduction of effective production control: 

Effective production control on account of simple operation of this method can 

be employed successfully. Production control refers to the adoption of 

measures to achieve production planning. 

Disadvantages of Product Layout: 

(a) Lesser flexibility: 

As work is carried in sequence and process arranged in a line, it is very 

difficult to make adjustments in production of operations. Sometimes, certain 

changes under this method become very costly and impractical. On account of 

this drawback, this method is not suitable in the production of goods which are 

subject to quick style and design changes. 

(b) Large investment: 

Under this method, machines are not arranged in accordance with functions as 

such similar type of machines and equipment is fixed at various lines of 

production. This leads to unavoidable machinery duplication resulting in idle 

capacity and large capital investment on the part of the entrepreneur. 

(c) Higher overhead charges: 

Higher capital investment leads to higher overheads (fixed overheads) under 

this method. This leads to excessive financial burden. 

(d) Interruption due to breakdown: 
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If one machine in the sequence stops on account of breakdown, other machines 

cannot operate and work will be stopped. The work stoppage may also take 

place on account of irregular supply of material, poor production scheduling 

and employee absenteeism etc. 

(e) Difficulties in expanding production: 

Production cannot be expanded beyond certain limits under this method. 

(f) Lack of specialisation in supervision: 

Supervision of different production jobs becomes difficult under this method 

as there is absence of specialised supervision as the work is carried on in one 

line having different processes and not on the basis of different departments 

for different specialised jobs. Under this method a supervisor is supposed to 

have detailed knowledge of all the machines and processes which leads to 

absence of specialisation in the process of supervision. 

(g) Under-utilisation of machines: 

As has already been pointed out, separate set of one type of machines is fixed 

at different lines of production. Usually, these machines are not properly and 

fully utilised and there remains idle capacity in the form of under utilised 

equipment. 

1.3 Functional or Process Layout 

Thus, in process layout the arrangement of facilities are grouped together 

according to their functions. A typical process layout is shown in the following 

figure. The flow paths of material through the facilities from one functional 

area to another vary from product to product. Usually the paths are long and 

there will be possibility of backtracking. It is just the reverse of product layout. 

There is a functional division of work under this method. For example, lathes 

are fixed in one department and welding activities are carried in another 

department of the factory. 

This method is generally adopted for producing different varieties of unlike 

products. This is particularly adopted tor job order industries like engineering, 

ship building and printing etc. The following diagram shows that raw material 

travels through various process or departments from lathes passing through 

mills, grinders, drills, welding, inspection, finishing, and assembly and to 

finished product. Process layout is recommended for batch production. Process 

layout is normally used when the production volume is not sufficient to justify 
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a product layout. Typically, job shops employ process layouts due to the 

variety of products manufactured and their low production volumes. 

Exhibit-2: Process Layout 

 

 

 

 

 

 

 

 

 

 

Advantages of Process Layout: 

(a) Maximum utilisation of machines: 

This method ensures fuller and effective utilisation of machines and 

consequently investment in equipment and machines becomes economical. 

(b) Greater flexibility: 

Changes in the sequence of machines and operations can be made without 

much difficulty. This is because the machines are arranged in different 

departments in accordance with the nature of functions performed by them. 

(c) Scope for expansion: 

Production can be increased by installing additional machines without much 

difficulty. 

(d) Specialisation: 

As has already been pointed out that under this method, specialised machines 

are used for performing different production operations. This leads to 

specialisation. 

(e) Effective utilisation of workers: 

Specialised workers are appointed to carry different type of work in different 

departments. This leads to effective and efficient use of their talent and 

capabilities. 
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(f) More effective supervision: 

As the machines are arranged on the basis of functions, performed by them, 

the specialised and effective supervision is ensured by the specialised 

knowledge of supervisors. Each supervisor can perform his task of supervision 

effectively as he has to supervise limited number machines operating in his 

department. 

(g) Lesser work stoppages: 

Unlike the product method, if a machine fails, it does not lead to complete 

work stoppage and production schedules are not seriously affected. Due to 

breakdown in one machine, the work can be easily transferred to the other 

machines. 

Disadvantages of Process Layout: 

(a) Coverage of more floor area: 

Under this method, more floor space is needed for the same quantum of work 

as compared to product layout. 

(b) Higher cost of material handling: 

Material moves from one department to another under this method, leading to 

the higher cost of material handling. The mechanical devices of material 

handling cannot be conveniently employed under this method on account of 

functional division of work. Material has to be carried by applying other 

methods from one department to another, resulting into higher cost of material 

handling. 

(c) Higher labour costs: 

As there is functional division of work, specialised workers are to be appointed 

in different departments for carrying specialised operations. The appointment 

of skilled worker leads to higher labour costs. 

(d) Longer production time: 

Production takes longer time for completion under this method and this leads 

to higher inventories of work-in-progress. 

(e) Difficulties in production, planning and control: 

Due to large variety of products and increased size of the plant, there are 

practical difficulties in bringing about proper coordination among various 

areas (departments) and processes of production. The process of production, 

planning and control becomes more complex and costly. 
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(f) Increased inspection costs: 

Under this type of layout more supervisors are needed and work is to be 

checked after every operation which makes the process of supervision costlier. 

 

1.4 Fixed Position Layout 

This type of layout is the least important for today’s manufacturing industries. 

In this type of layout the major component remain in a fixed location, other 

materials, parts, tools, machinery, man power and other supporting 

equipment’s are brought to this location. 

The major component or body of the product remain in a fixed position 

because it is too heavy or too big and as such it is economical and convenient 

to bring the necessary tools and equipment’s to work place along with the man 

power. This type of layout is used in the manufacture of boilers, hydraulic and 

steam turbines and ships etc. 

 

Exhibit-3: Fixed Position Layout 

 

 

 

 

 

 

 

Advantages Offered by Fixed Position Layout: 

(i) Material movement is reduced 

(ii) Capital investment is minimized. 

(iii) The task is usually done by gang of operators, hence continuity of 

operations is ensured 

(iv) Production centers are independent of each other. Hence, effective 

planning and loading can be made. Thus total production cost will be reduced. 

(v) It offers greater flexibility and allows change in product design, product 

mix and production volume. 

Limitations of Fixed Position Layout: 

(i) Highly skilled man power is required. 
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(ii) Movement of machines equipment’s to production centre may be time 

consuming. 

(iii) Complicated fixtures may be required for positioning of jobs and tools. 

This may increase the cost of production. 

1.5. Combination Type of Layout/ Hybrid Layout 

Now a days in pure state any one form of layouts discussed above is rarely 

found. Therefore, generally the layouts used in industries are the compromise 

of the above mentioned layouts. Every layout has got certain advantages and 

limitations. Therefore, industries would to like use any type of layout as such. 

 

Flexibility is a very important factory, so layout should be such which can be 

molded according to the requirements of industry, without much investment. If 

the good features of all types of layouts are connected, a compromise solution 

can be obtained which will be more economical and flexible. 

1.6 Cellular Layout 

There is a trend now to bring an element of flexibility into manufacturing 

system as regards to variation in batch sizes and sequence of operations. A 

grouping of equipment for performing a sequence of operations on family of 

similar components or products has become all the important. Group 

technology (GT) is the analysis and comparisons of items to group them into 

families with similar characteristics. GT can be used to develop a hybrid 

between pure process layout and pure flow line (product) layout. This 

technique is very useful for companies that produce variety of parts in small 

batches to enable them to take advantage and economics of flow line layout. 

The application of group technology involves two basic steps; first step is to 

determine component families or groups. The second step in applying group 

technology is to arrange the plants equipment used to process a particular 

family of components. This represents small plants within the plants. The 

group technology reduces production planning time for jobs. It reduces the set-

up time. 

 

Thus group layout is a combination of the product layout and process layout. It 

combines the advantages of both layout systems. If there are m-machines and 

n-components, in a group layout (Group-Technology Layout), the M -
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machines and n -components will be divided into number of machine-

component cells (group) such that all the components assigned to a cell are 

almost processed within that cell itself. Here, the objective is to minimize the 

intercell movements. The basic aim of a group technology layout is to identify 

families of components that require similar of satisfying all the requirements 

of the machines are grouped into cells. Each cell is capable of satisfying all the 

requirements of the component family assigned to it. The layout design 

process considers mostly a single objective while designing layouts. In process 

layout, the objective is to minimize the total cost of materials handling. 

Because of the nature of the layout, the cost of equipments will be the 

minimum in this type of layout. In product layout, the cost of materials 

handling will be at the absolute minimum. But the cost of equipments would 

not be at the minimum if the equipments are not fully utilized. In-group 

technology layout, the objective is to minimize the sum of the cost of 

transportation and the cost of equipments. So, this is called as multi-objective 

layout.  

 

Workers in cellular layouts are cross-trained so that they can operate all the 

equipment within the cell and take responsibility for its output. Sometimes the 

cells feed into an assembly line that produces the final product. In some cases 

a cell is formed by dedicating certain equipment to the production of a family 

of parts without actually moving the equipment into a physical cell (these are 

called virtual or nominal cells). In this way, the firm avoids the burden of 

rearranging its current layout. However, physical cells are more common. 
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Exhibit-4: Cellular Manufacturing Layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               Production Operation                                Material Flow 

 

Advantages of cellular manufacturing Layout 

1. Cost. Cellular manufacturing provides for faster processing time, less 

material handling, less work-in-process inventory, and reduced setup 

time, all of which reduce costs. 

2. Flexibility. Cellular manufacturing allows for the production of small 

batches, which provides some degree of increased flexibility. This 

aspect is greatly enhanced with FMSs. 

3. Motivation. Since workers are cross-trained to run every machine in 

the cell, boredom is less of a factor. Also, since workers are responsible 

for their cells' output, more autonomy and job ownership is present. 

Limitations of Cellular Layout 

1. This type of layout may not be feasible for all situations. If the product 

mix is completely dissimilar, then we may not have meaningful cell 

formation. 
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1.7 Services Layout 

The major factors considered for service providers, is an impact of location on 

sales and customer satisfaction. Customers usually look about how close a 

service facility is, particularly if the process requires considerable customer 

contact. Hence, service facility layouts should provide for easy entrance to 

these facilities from the freeways. Well-organized packing areas, easily 

accessible facilities, well designed walkways and parking areas are some of 

the requirements of service facility layout.  

These service layouts follow conventional layouts as required. For example, 

for car service station, product layout is adopted, where the activities for 

servicing a car follows a sequence of operation irrespective of the type of car. 

Hospital service is the best example for adaptation of process layout. Here, the 

service required for a customer will follow an independent path. The layout of 

car servicing and hospital is shown in Figs. 

Exhibit-5:Service layout for car servicing 
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Exhibt-6:Layout for hospitality service 

 

1.8 Comparison of Different layout 

The layouts are different from organization to organization. The differences 
between these layouts are denoted in the following table. 

Table-1: Comparison of Common Characteristics of Different Layout 

Factors Product Layout Process Layout Fixed Layout Cellular Layout 

Arrangement 
of facilities 

Placed along the 
line of product 
flow in a 
specialized 
sequence of tasks 
for each unit 

Grouped by 
speciality and 
by function 

Facilities move 
where the fixed 
product/project is 
being implemented 

Similar parts are 
grouped in part-
family; one 
machines cell is 
formed which 
contains all facilities 
needed by 
corresponding part-
family 

Product Standardised 
product 

Diversified 
product 

Low volume Diversified product 

Process Continuous and 
repetitive 

Small Batch or 
Job 

Ship building, large 
scale project 

Small and medium 
batch 

Cost of Layout Large investment 
in specialized 
equipment and 
process 

General 
purpose 
equipment 
and processes. 
Moderate to 
high 

General purpose 
equipment. 
Moderate to low 

Moderate to low 
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1.9         Let’s sum-up 

The physical disposition of the facilities of a plant is referred to as the plant 

layout. The basic types of layouts are: process layout, product layout, fixed-

position layout, cellular manufacturing layout and hybrid layout. A process 

layout is the layout in which similar machinery are grouped together. In 

product layout the machines are arranged according to the progressive steps by 

which a product is made. In a group technology layout, dissimilar machines 

are grouped into cells, and each cell functions like a product layout within a 

larger job shop or process layout. In a fixed layout, all the necessary men, 

materials, and equipment are brought to a fixed location where the product is 

actually manufactured. A hybrid or combination layout constitutes 

combination of two or three types of layouts. In case of designing service 

layouts, there exist two types based on the degree of customer contact. One is 

designed around the customer service and the other around the technology, 

processing of physical materials, and production efficiency. 

 

1.10   Key terms 

 Product Layout 

 Process Layout 

 Fixed Layout 

 Hybrid Layout 

 Cellular Layout 

 Services Layout 

 

1.11   Self-Assessment Questions 

(i) Under what conditions is cellular layout appropriate? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

________________________________ 
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(ii)What is fixed position layout? Give two examples. 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

__________________________________________________________ 
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1.13 Model Questions 

(iii) Explain process layout? State its advantages and 

disadvantages in brief  

(iv) Distinguish between product layout and process layout?  

(v) Explain the suitability of fixed position layout  

(vi) Write about any two types of plant layout.  

https://www.flipkart.com/author/james-r-evans
https://www.flipkart.com/author/david-alan-collier
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