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ABSTRACT 
When a company has underutilized capacity and wants to manufacture some components, firms face the question whether to outsource production of a 

component or continue to make it in the own Workshop. Comparison of the relevant costs of both the alternatives in such cases will show whether to continue 

the existing arrangement or change to buying it, discontinuing the current production. The answer depends upon whether the firm has the option to use the freed 

capacity, profitably, or not. This paper involves a scientific study for manpower requirement in the Central Workshop of an integrated steel & power producing 

company. Work sampling and Analytical estimation were used as the major tools and techniques for this study. Work sampling of each operator who was 

deployed on different machines was carried out in the workshop. For this manpower requirement assessment “make or buy” decision policy has also been 

adopted to incorporate profit maximization of the concern & propose optimum manpower in the corresponding department. Simulation ARENA12 software has 

also been used to support the “Make or Buy” decision. Finally manpower computation was done using the detailed workout & analysis. The outcome of this 

research will help the management of the company for initiating necessary planning and corrective actions to improve the return on investment and utilization of 

existing resources. 

 

KEYWORDS 
Manpower Requirement Assessment, Work sampling, Analytical Estimation, Make or Buy decision. 

 

INTRODUCTION 
anpower requirement assessment basically involves deploying optimum number of people to different kind of Jobs. This not only helps in reduction of 

production cost but also achieve the organizational goals of the company. The steps in manpower requirement assessment primarily include analyzing 

the existing manpower deployment and making future manpower forecasts. In this paper, we discuss the manpower requirement assessment of a 

department in an integrated steel & power producing company as a case example. In the workshop department of the company, where the study was carried 

out, at present they do not use any scientific procedure for assessing the number of employees required. Present sanctioned employee strength of the 

department is 132 and the department has asked to increase it to 170. The management of the company wants a scientific way of assessing the actual 

requirement of manpower and thus a study was carried out with the objective to compute the actual manpower requirement for the department. 

 

ABOUT THE DEPARTMENT 
Central workshop department is one of the oldest departments of this company responsible for designing of spare parts of different equipments & machinery. 

Apart from this, it also serves as a major backbone to the maintenance team so as to quickly recover the plant from breakdown condition. Presently 132 men are 

deployed to work in the central workshop which consists of total 39 machines, 2 EOT cranes, 1 heat treatment furnace & 1 shop balancing machine and also 

include the foundry and fabrication works. The existing manpower deployment in this department is shown in table 1. 
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TABLE 1: EXISTING MANPOWER DEPLOYMENT OF WORKSHOP DEPARTMENT 

 

METHODOLOGY 
After obtaining approval of the head of the department and the HR-Manager of the integrated steel & power producing company, collection of the relevant 

information regarding the functioning of the central workshop department and the job contents of the different modules was carried out. After that, work 

sampling of each operator who was deployed on different machines was done. To ensure the normal performance of the employees, it was decided not to 

highlight their names on the sheet rather observations sheets were coded. Head of the department, Shift In-charges, Maintenance gangue were not included in 

the study, as their nature of work cannot be properly defined and are highly non-repetitive. Machine operators deployed on different 42 machines whose work 

is clearly definable or tangible are selected for this study. The number of working days per month was taken as 23 which include holidays, earned and sick leave 

and their rate of working was considered to be 100%. 

The study was carried out basically in three broad steps. Firstly, work sampling was carried out to compute the work load of the employees and hence to 

validate the need of the project. Work sampling will also help to quantify the utilization of the manpower (Raman, 1968). In work sampling, a number of random 

observations were taken over a period of time to record whether the employee is busy or idle. In second stage, we find out the estimated time required for the 

activities basically carried out in the department (Barnes, 1980; Sharma, 1988). Time was estimated using Analytical Estimation method which was further used 

in Simulation. Finally, computations regarding the manpower requirement considering make or buy decision policy was done. 

 

DATA COLLECTION AND ANALYSIS 
Working Sampling  

It was decided to complete the work sampling process within two weeks. Further looking into other constraints, maximum number of observations that can be 

taken on any working day is 30 per machine. i.e. a total of 1260 observations were to be taken for all 42 machines (observations to be done every five minutes). 

It was also found that during study period, machine operators were available on only 35 machines and rest of the machines remained idle due to lack of 

employees. Data were collected at random intervals. A work sampling format was prepared for collection of the basic data. It was decided to note the following 

while taking observation. 

i) whether the employee is idle or working, and 

ii) If the employee is found to be observing the job, then he is counted as working. 

The data collected after work sampling is then represented in a summarized form in Table 2. From the table, it can be observed that the second and the third 

column denote the proportion idleness and proportion of time an employee is found working, respectively. Fourth column denotes the standard performance of 

an employee. Standard performance is basically the rate of output at which a employee will naturally achieve without over-exertion as an average over the 

working day or shift, provided that they know and adhere to the specified method and provided they are motivated to apply themselves to their work 

(Kanawaty, 1995). It is calculated by adding allowance to the working fraction. Considering the working conditions of the steel manufacturing company, the 

allowances considered are personal need allowance (5%), eye strain (7%), fatigue allowance (8%) and monotony allowances (4%). If the standard performance is 

found to be greater than 1, it signifies that the employee is overloaded and the reverse signifies under loading as per the following table.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G A B C R Total

1 Sr. Manager 1 1

2 Dy. Manager 1 1

3 Jr. Manager 1 1

4 Asst. Engineer 1 1

5 Jr. Engineer

 

1 1 1 1 4

6 Sr. Foreman 3 1 1 5

7 M/c Operator 8 33 29 24 20 114

8 Contr. Worker 2 2

9 Apprentice 3 3

18 35 31 26 26 132TOTAL

Serial no. Designation
Existing Manpower

G- General Shift, A- A Shift, B - B Shift, C - C Shift and R - Reliever 
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TABLE 2: SUMMARY OF THE WORKING SAMPLING FOR M/C OPERATORS 

 
From Table 2, it can be seen that all the 42 machines are not equipped with manpower and  at the same time whatever operators are available are also 

overloaded with work, which further justifies the need of additional manpower. The average overloading is found to be 12.5% Overloading for each module is 

also computed as shown in the table and it is found that Universal Milling machine is the most overloaded module with 11.9% overloading, followed by Hacksaw 

with 11.1% overloading, Surface Grinder with 9.6% overloading, Horizontal Boring machine with 9.3% overloading, Shaper with 9.2% overloading and so on. 

From above table, we also observed that some machines were not running because there was no manpower deployed on those machines, which signifies - 

resources were underutilized. 

 

Machine Idle Working
Standard 

Performance
Overload

Index

Average. 
Overloading 
per Module

LATHE # 1 0.06 0.94 1.16 0.16
LATHE # 2 0.07 0.93 1.16 0.16
LATHE # 3 0.03 0.97 1.20 0.20
LATHE # 4 0.23 0.77 0.96 -0.04
LATHE # 5 0.04 0.96 1.19 0.19
LATHE # 6 0.16 0.84 1.04 0.04
LATHE # 7 0.21 0.79 0.98 -0.02
LATHE # 8 0.19 0.81 1.00 0.00
LATHE # 9 0.28 0.72 0.89 -0.11

LATHE # 10 0.02 0.98 1.22 0.22
LATHE # 11 0.03 0.97 1.20 0.20
LATHE # 12 0.16 0.84 1.04 0.04
LATHE # 13 0.10 0.90 1.12 0.12
LATHE # 14 0.02 0.98 1.22 0.22
LATHE # 15

LATHE # 16 0.22 0.78 0.97 -0.03
LATHE # 17 0.06 0.94 1.17 0.17
LATHE # 18

LATHE # 19

PLANOMILLER # 1 0.11 0.89 1.10 0.10
PLANOMILLER # 2

DRILL M/C # 1 0.08 0.92 1.14 0.14
DRILL M/C # 2

SURFACE GRINDER # 1 0.07 0.93 1.15 0.15 0.15
UNIVERSAL MILLING M/C 0.04 0.96 1.19 0.19 0.19

HOBBING M/C 0.14 0.86 1.07 0.07 0.07
PLANNER # 1 0.15 0.85 1.06 0.06
PLANNER # 2 0.15 0.85 1.05 0.05
SLOTTER # 1 0.10 0.90 1.11 0.11 0.11
HACKSAW 0.05 0.95 1.18 0.18 0.18
SHAPER # 1 0.08 0.92 1.14 0.14
SHAPER # 2 0.07 0.93 1.15 0.15
SHAPER # 3

TURN TABLE # 1

TURN TABLE # 2 0.12 0.88 1.09 0.09
H.BORING M/C # 1 0.03 0.97 1.20 0.20
H.BORING M/C # 2 0.08 0.92 1.14 0.14
H.BORING M/C # 3

H.BORING M/C # 4 0.11 0.89 1.10 0.10
EOT CRANE # 1 0.13 0.87 1.08 0.08
EOT CRANE # 2 0.06 0.94 1.17 0.17

EOT CRANE # 3 0.05 0.95 1.18 0.18
0.12Average Overload Index

0.09

0.10

0.09

0.15

0.14

0.14

0.06

0.15



VOLUME NO. 3 (2012), ISSUE NO. 7 (JULY)  ISSN 0976-2183 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 

www.ijrcm.org.in 

179

Make or Buy Decision Strategy 

Since resources were underutilized and at the same time there was overload on the existing manpower, therefore, it was management concern to decide 

whether to go for outsourcing the extra jobs or to give additional manpower for in-house production of spare parts and to reduce the overload of existing 

manpower.  

Often, firms face the question whether to outsource production of a component or continue to make it in the factory. Comparison of the relevant costs of both 

the alternatives in such cases will show whether to continue the existing arrangement or change to buying it, discontinuing the current production. The answer 

depends upon whether the firm has the option to use the freed Capacity, profitably, or not. Decision depends on whether the machinery that is freed would 

remain idle or can be utilized profitably, elsewhere. This kind of implementation of Buy or Make decision was necessary during this study. 

In the second stage of data analysis, simulation was carried on ARENA 12 simulation software to find out whether the job outsourced to the nearest party is 

cheaper or rather to be done in the department. Based on Analytical estimation, different parameters were found out so that these parameters will be input 

entity to ARENA 12. The results of simulation is shown below in Table 3 for better elucidation. It was found that some activities took more than a working day of 

8 hours and also there are some activities which have a frequency of occurrence less than 20 in a month. The standard times for such activities were computed 

from the log sheets of the company. For other activities which took less than 8 hours and having frequency of occurrence more than 20 per month, the 

estimated times were calculated based on detailed analysis. For simulation it is to be noted that we have assumed Central workshop as Entity 1 and Outside 

party as Entity 2. 

TABLE 3: RESULT FROM SIMULATION 

 
It was observed from simulation result that if a job is performed inside the plant, it costs less than the cost of outsourcing. Apart from this it was evaluated 

earlier from work sampling that there is an extra overload on existing machine operators & also there is sufficient infrastructure available where no deployment 

of manpower is there at present. Thereby we proceeded forward to calculate optimum manpower requirement. 

Manpower Computation 

Computation regarding manpower requirement is then carried out using the above information from work sampling and Overload Index as shown in Table 4. In 

column one of Table 4, we have categorized the different types of machines into modules. Second column shows the total machines running at present in 

subsequent module. Third column shows the average overload index in that module (calculated in Table 2). In column four, we have taken the existing working 

hours per day for each module. In Column five, we have calculated the extra man-hours required (2
nd

 column * 3
rd

 column * 4
th

 column).  Lastly, the sixth column 

represents the number of person required for each module per day and is computed considering 8 hours working shift of operators.  
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TABLE 4: ADDITIONAL MANPOWER REQUIREMENT ASSESSMENT SHEET 

 

CONCLUSION 
The above study for manpower planning in the central workshop department of the company was carried out using scientific tools and techniques. The study 

was done in three phases. Work sampling shows that the department is actually overloaded with work and the average overloading is computed to be 12% per 

m/c operator. This also validates the need of manpower increase. In the subsequent step, simulation is done to adopt “Make or Buy decision policy” to 

determine whether outsourcing of jobs is beneficial for the organization or not. From simulation results, it was concluded that manufacturing or repairing of 

different spares parts within the organization is profitable and extra 14 manpower should be provided to department as discussed in Table 4. Finally we 

computed the manpower requirement from the data obtained from the preceding two phases. It is found that the department actually requires 150 employees 

(including 4 relievers for 14 additional manpower), which is 20 less than the unrealistic demand of 170 employees as asked by the department. This manpower 

planning exercise can be similarly extended to other departments of the company. This will not only help the company in finding out the actual manpower 

requirement, but also eliminate unnecessary and excessive manpower leading to cost savings. 
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Module Name

 Working 

M/c in each 

Module

Present 

Overload 

Index

Available 

Working 

Hours / Day

Extra Man-Hrs. 

required to overcome 

Overload

LATHE  M/C 17 0.09 24 36.72 4.59 ~5

PLANOMILLER M/C 1 0.1 24 2.4 0.30

DRILL M/C 1 0.14 24 3.36 0.42

SURFACE GRINDER#1 1 0.15 16 2.4 0.30

UNIVERSAL MILLING M/C 1 0.19 16 3.04 0.38

HOBBING M/C 1 0.07 24 1.68 0.14

PLANNER#1 2 0.06 24 2.88 0.24

SLOTTER #1 1 0.11 16 1.76 0.22

TURN TABLE#2 1 0.09 16 1.44 0.18

SHAPER#1 2 0.15 16 4.8 0.60 ~1

HACKSAW 1 0.18 16 2.88 0.36 ~1

H.BORING M/C#1 3 0.15 24 10.8 1.35 ~2

EOT CRANE #1 3 0.14 24 10.08 1.26 ~2

~1

14 TOTAL

Nos. of 

Operators 

Required.

~1

~1
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