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2.3. Functional Distribution of Human Resources in the Construction 

Materials and Building Hardware Sector 

During our interaction with the industry as part of our Primary Research, we analysed the proportion 

of workforce at various functional levels across the Construction Materials and Building Hardware 

Sector. The inputs received from the industry, supplemented by analysis by IMaCS, are as presented 

in the following sections. 

 

2.3.1. Functional Distribution of Human Resources in the Construction 

Equipment Segment 

As in other manufacturing companies, construction equipment companies engage most 

personnel in the manufacturing / operations function, followed by personnel in the customer support 

function.  

 

The details are covered in the following table:  

 

Table 4: Functional distribution of human resources in the Construction Equipment Segment 

Function Distribution 

Manufacturing / Operations 60-65% 

Sales / Marketing 8-10% 

Customer Support 10-15% 

Research and Development 1-2% 

Support functions (HR, Finance, etc.) 10-12% 

Source: Primary Research and IMaCS analysis 

 

2.3.2. Functional Distribution of Human Resources in the Cement Segment 

Most personnel in the cement industry are engaged in the manufacturing / operations function, 

followed by personnel in the mining and the R&D functions to an equal extent.  

 

The details are covered in the following table:  
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Table 5: Functional distribution of human resources in the Cement Segment 

Function Distribution 

Manufacturing / Operations10 60-70% 

Mining 12-15% 

Marketing / Sales 10-12% 

Research and Development 2-3% 

Support functions (HR, Finance, etc.) 6-8% 

Source: Primary Research and IMaCS analysis 

 

2.3.3. Functional Distribution of Human Resources in the Steel Segment 

(Manufacturing of finished products) 

As indicated earlier, our focus for the Steel Segment is on the personnel employed in the casting and 

hot rolling operations. Thus, the distribution of personnel engaged in these core operations of casting 

and hot rolling (on the shop-floor) as well as the proportion of personnel engaged in the sales / 

marketing of finished products is as below. “Others” in the table below includes personnel engaged in 

all other operations at steel units, such as mining, raw material processing, iron manufacturing, liquid 

steel manufacturing and cold rolling, across all functions (i.e. manufacturing, procurement, R&D, 

support functions, etc.).  

The details of functional distribution are as below:  

Table 6: Functional distribution of human resources in the Steel Segment (Manufacture of 

finished products)  

Function Distribution 

Production, QA, R&D11 40-45% 

Technical Services / Industrial 
Engineering 25-30% 

Purchase, Logistics, Stores 10-12% 

Support functions (HR, Finance, etc.) 12-15% 

Source: Primary Research and IMaCS analysis 

                                                      
10 Includes personnel in cement plant construction as well as cement manufacturing 
11 Minimal number of R&D personnel 
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2.4. Distribution of Human Resources by Education Levels in the 

Construction Materials and Building Hardware Sector 

As a part of our Primary Research, we also analysed the education-wise composition of personnel 

employed in the Construction Materials and Building Hardware sector. The inputs received from the 

industry, supplemented by analysis by IMaCS, are as presented in the following sections.  
 

2.4.1. Distribution of human resources by education levels in the Construction 

Equipment Segment 

Majority of the personnel employed in the Construction Equipment Segment have an engineering 

background and are graduate engineers, diploma engineers or ITI-qualified. Personnel in the 

manufacturing / operations function primarily need to have this background; also, personnel in this 

sector who are employed in the sales / marketing / customer support functions also need to technically 

know and understand the product and thus need to have an engineering background.   

The details are covered in the following table. This includes Operators of Construction Equipment, 

apart from those engaged in shop-floor of Equipment Manufacturing. 

 

Table 7: Educational qualifications of personnel employed in the Construction Equipment 
Segment 

Function Distribution  

Ph. D / CA / MBA / 
MTech etc. 5-8% 

Graduate Engineers 8-12% 

Diploma Engineers 10-15% 

ITI and other vocational 
courses 10-15% 

Graduates 
(BA/BSc/BCom/others) 5-8% 

Workers/Operators (with 
qualification of 12th 
standard and below) – 
this includes Operators of 
Equipment 

40%-50% 

Source: Primary Research and IMaCS analysis 
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2.4.2. Distribution of human resources by education levels in the Steel Segment 

(Finished Products) 

Majority of the personnel employed in the casting and hot rolling operations have an engineering 

background and are graduate engineers, diploma engineers or ITI’s. The segment also employs a 

considerable proportion of personnel who have studied till 12th or below, and these primarily 

constitute the unskilled workforce in manufacturing.  

The details are covered in the following table:  

Table 8: Educational qualifications of personnel employed in the Steel Segment (Finished 
Products)  

Function Distribution  

Ph. D / M Tech 1% 

CA/MBA  1% 

Graduate Engineers 10%-11% 

Diploma Engineers 15% 

ITI and other vocational 
courses 15% 

Graduates 
(BA/BSc/BCom/others) 3%-5% 

Workers (12th standard 
and below) 50%-55% 

Source: Primary Research and IMaCS analysis 
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2.5. Skill Requirements and Skill Gaps in the Construction Equipment 

Segment 

2.5.1. Profile of people employed  

The following figures illustrate the profile of people employed in the Construction Equipment 

Segment across various categories. 

Figure 19: Profile of people employed in the Construction Equipment Segment 

Source: Primary Research and IMaCS analysis 

 

2.5.2. Skill requirements and skill gaps  

The following table presents the skill requirements and gaps across various functions and 

hierarchical/reporting ‘levels’ in the Construction Equipment Segment. The skills required as well as 

the current skill gaps as similar to those in manufacturing setups in other industries such as the 

automotive industry.  

Table 9: Skill requirements and skill gaps in the Construction Equipment Segment 

Function / 

Role 
Level Skills required Skill gaps 

Manufacturing 

/ Operations 

Shop in-

charge 

 Ability to keep abreast of the 

trends in the real estate and 

infrastructure construction space 

 Inadequate ability to keep 

complete track of changes 

/ trends in the real estate / 

ITI's / below 12th with / 
without experience; some 

diploma engineers

Diploma engineers with 
3-4 years experience; 

some graduate engineers 

Graduate engineers / Post 
Graduate (PG) with 7 to 8 

years experience; some 
diploma engineers with 10 

to 12 years experience 

Manager

Supervisor

Workmen Workmen

Supervisor

Workmen
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Function / 

Role 
Level Skills required Skill gaps 

that will correspondingly influence 

the need for construction 

equipment in India 

 Ability to keep abreast of global 

trends in the construction 

equipment space – for example, the 

move towards integrated 

construction equipment, ergonomic 

construction equipment, etc.   

 Ability to ensure reliability of 

construction equipment 

manufactured   

 Ability to coordinate with 

counterparts abroad, emulate 

manufacturing best practices, and 

help adapt the products 

manufactured abroad to Indian 

specifications 

 Ability to clearly communicate 

with and ensure coordination 

between various functions, such as 

R&D, Sales, etc.  

 Ability to ensure high quality at 

minimum costs 

 Ability to understand varied 

customer needs and manufacture 

products to suit these needs 

accordingly 

 Ability to ensure a system-driven 

approach to manufacturing as 

against a makeshift approach and 

ensure that quality systems are in 

place 

infrastructure construction 

space in India  

 Inadequate ability to 

liaison with the various 

functions 

 Inadequate knowledge 

across all facets of the 

company’s business and 

the financial/commercial 

impact of their decisions 

on the company’s 

business 
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Function / 

Role 
Level Skills required Skill gaps 

Supervisor  Ability to understand the various 

segments / product types within the 

construction equipment segment 

(e.g. earth moving equipment, 

material preparation equipment, 

tunnelling & drilling equipment, 

road construction equipment, etc.) 

and guide workmen on product 

lines accordingly 

 Ability to understand how the 

construction equipment will be 

used on the field 

 Ability to support the manufacture 

of construction equipment by 

performing manufacturing 

engineering, process improvement, 

production planning, purchasing, 

and other technical functions 

which are necessary for the team to 

meet its customer needs 

 Ability to coordinate with suppliers 

for outsourced components 

 Ability to be abreast of latest 

manufacturing techniques and 

quality tools such as six sigma, 

kaizen, quality circles, JIT, TQM, 

TPM etc. and actively participate 

in the implementation of the same 

on the shop-floor 

 Ability to allocate suitable work to 

workmen based on their skill levels 

 Ability to ensure pre-emptive 

maintenance and troubleshooting 

 Inadequate ability to 

manufacture products 

keeping the customer 

requirements / end usage 

requirements in mind  

 Inadequate interpersonal 

skills, leading to 

inadequate ability to 

resolve conflicts that may 

arise between workmen 

 Inadequate understanding 

of quality concepts such 

as Six Sigma, JIT, TQM, 

Kaizen, 5-S 
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Function / 

Role 
Level Skills required Skill gaps 

initiatives on the shop-floor to 

minimise shop downtime 

 Understanding of latest production 

techniques such as lean 

manufacturing 

 Ability to ensure that daily 

production line targets are met 

 Ability to manage the available 

resources – workmen, raw 

materials, consumables, etc.  

 Ability to ensure productivity by 

employing efficient processes and 

maintaining coordination on line  

Workman / 

Operator 

 Knowledge, consciousness and the 

ability to apply safety measures on 

the shop-floor  

 Ability to carry out basic trouble 

shooting / autonomous 

maintenance of machines in case 

of breakdown 

 Ability to understand quality 

concepts and techniques being 

followed by the company  

 Ability to maintain discipline at the 

shop floor, punctuality and regular 

attendance at the workplace 

 Ability to work on more than one 

production process  

 Ability to highlight aberrations in 

daily production processes  

 Basic literacy, analytical ability 

and the ability to understand and 

follow shop floor instructions 

 Insufficient understanding 

of discipline, industrial 

rules, work related 

procedures 

 Inadequate ability to carry 

out basic trouble shooting 

of production machines in 

case of breakdown 

 Inadequate understanding 

of the end-use of the 

customer 

 Inadequate orientation 

towards quality 

production 

 Inadequate understanding 

of how the work being 

done fits into the big 

picture 

 Tendency to form unions 

and disrupt regular 
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Function / 

Role 
Level Skills required Skill gaps 

 Ability to minimise wastage of raw 

materials and consumables, 

maximise production and 

understand the corresponding 

impact on cost, quality and time  

 Ability to adhere to required 

quality levels of production 

 Ability to understand and follow 

instructions from supervisors, shop 

heads, plant head etc.  

 Ability to read and understand 

engineering drawings  

 Ability to conform to work 

schedules and complete the 

assigned work on time 

working  

Sales / 

Marketing 

Senior 

Sales 

Executive 

 Ability to ensure availability of 

equipment at the point of sales / 

point of distribution for equipment 

that is being imported and sold in 

the Indian market  

 Ability to order machines in time 

from foreign counterparts based on 

the delivery schedule to customers 

in India and ensure delivery of the 

ordered machines to customers 

through dealers or directly  

 Ability to manage key accounts, 

such as corporate accounts, 

Government accounts, etc. 

 Ability to drive rental/leasing 

agreements with customers 

 Ability to handle remarketing / 

refurbished equipment sales  

 Inadequate ability to 

liaison with counterparts 

abroad and order 

machines in time so as to 

ensure availability of 

equipment at the 

customer’s end as per the 

sales plan  

 Inadequate understanding 

of the Indian real estate / 

infrastructure segments 

that drive the need for 

construction equipment  
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Function / 

Role 
Level Skills required Skill gaps 

 Ability to interact with dealers and 

resolve issues faced by them, if 

any 

 Ability to drive sales in the area 

and meet sales targets 

 Ability to coordinate training of 

customers personnel on how to use 

the construction equipment 

 Ability to coordinate with 

financing companies and facilitate 

financing of the construction 

equipment for the client  

 Ability to provide direction and 

leadership to junior sales 

executives  

Junior 

Sales 

Executive 

 Knowledge of the working of 

various categories of construction 

equipment being traded / 

manufactured by the company 

 Ability to train contractors / 

developers, etc. for usage of the 

construction equipment  

 Ability to regularly interact with 

dealers and highlight issues faced, 

if any  

 Ability to understand overall 

customer requirements and how 

these are being addressed by 

product specifications 

 Ability to evaluate competitors and 

provide competitive differentiation 

– i.e. the ability to compare own 

products with competitors products 

 Inadequate ability to track 

competition’s moves  

 Tendency to try and sell 

individual products and 

not solutions to address 

multiple needs  

 Inadequate ability to deal 

with Government 

procedures 
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Function / 

Role 
Level Skills required Skill gaps 

and prove own products to be 

superior and appropriate to the 

needs of the contractor / developer  

 Good verbal and non-verbal 

communication skills to be able to 

effectively communicate with 

diverse agencies 

Source: Primary Research and IMaCS analysis 

2.5.3. Skills required in the ‘ecosystem’ of Construction Equipment Industry 

The above table illustrated the skills required in the Construction Equipment Industry from an 

equipment manufacturing perspective. Apart from the above, the following skills are in demand from 

the perspective of the ‘ecosystem’ in which the Construction Equipment Industry operates, primarily 

driven by the Construction Industry: 

 Construction Equipment Operators – users of Construction Equipment 

 Construction Equipment Maintenance – at on-site, servicing repairs and machinery 

 After-sales support – among dealers and suppliers. 

 

Given the nature of operations, it is also required to build skills in the areas of Occupational Health 

and Safety standards. 

 

It is expected that the following skilled personnel will be in demand: 

 Crane operators 

 Mobile crane operators 

 High-rise crane operators 

 Hoist operators 

 Dumper operators 

 Fork lift truck operators 

 Aerial Ropeway operators. 

It should be noted that the above skill sets are over and above that of shop floor/equipment 

manufacturing, and these skills are required to train ‘users’ of Construction Equipment in 

operation and maintenance.  
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2.6. Skill Requirements and Skill Gaps in the Cement Segment 

2.6.1. Profile of people employed  

The following figures illustrate the profile of people employed in the Cement Segment across various 

categories. 

Figure 20: Profile of people employed in the Cement Segment 

Source: Primary Research and IMaCS analysis 

2.6.2. Skill requirements and skill gaps  

The following table presents the skill requirements and gaps across various functions and 

hierarchical/reporting ‘levels’ in the Cement Segment. 

  

ITIs / below 12th / with / 
without experience

Diploma engineers with 3-4 
yrs experience; PG or 

graduates in in 
geology, geochemistry, 

industrial etc with 4-5 yrs 
experience 

Grad engg / PG's with 7-8 
yrs experience / diploma 

engg with 10-12 yrs 
experience / PG in 

geology, geochemistry, 
industrial etc with 7-8 yrs 

experience

Manager

Supervisor

Workmen Workmen

Supervisor

Workmen
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Table 10: Skill requirements and skill gaps in the Cement Segment 

Function / 

Role 
Level Skills required Skill gaps 

Mining Mines 

manager / 

Mine 

Planning  / 

Mine 

Development  

 Ability to lead the initiatives 

for acquiring limestone blocks 

– e.g. preparation of necessary 

applications, following up with 

the relevant authorities, 

obtaining all clearances and 

permissions as may be 

required, etc.  

 Ability to undertake 

exploration and prepare 

feasibility reports based on the 

field study and confirmations 

obtained by various methods 

 Ability to supply adequate 

quantity and appropriate 

quality of limestone to the 

plant within the budgeted cost 

 Ability to liaison with 

departments such as R&D and 

production and all relevant 

Government departments, 

whenever required  

 Ability to be highly conscious 

of environment / safety norms 

and requirements and enforce 

the same 

 Ability to provide useful 

feedback on the performance 

of construction equipment 

procured for mining operations 

 Ability to allocate required 

personnel and machines such 

 Inadequate ability to liaison 

and deal with Governmental 

agencies  

 Inadequate ability to follow 

up the status of applications 

submitted  

 Inadequate ability to 

coordinate / assign work to 

junior mining engineers 

 Inadequate ability to liaison 

with the manufacturing / 

operations department  
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Function / 

Role 
Level Skills required Skill gaps 

as excavators, dumpers, pay 

loaders, dozers, drills, rock 

breakers, etc. in different 

locations of mines  

 Ability to maintain all 

statutory records as per mines 

rules 

 Ability to allocate work to 

junior mining engineers  

 Ability to undertake overall 

supervision of the safety of 

workmen, machines etc 

 Knowledge of the corporate 

mining lease process 

 Ability to plan drilling and 

blasting rounds to obtain 

optimum blasts 

Supervisor   Ability to undertake 

exploration in allocated blocks 

 Detailed knowledge of various 

drilling & blasting methods 

 Ability to understand mine 

characteristic and mining 

impact on the environment  

 Ability to be knowledgeable 

about the latest mining 

technology and machines – 

e.g. latest blasting techniques, 

use of microprocessors for 

fault detection, etc.  

 Ability to monitor ground 

vibrations due to blasting 

 Ability to understand 

 Inadequate ability to 

interpret geological data 

 Statutory requirements state 

the need for technically 

qualified personnel to be 

employed in this role – but 

such technically qualified 

personnel do not have 

adequate domain 

knowledge or hands-on 

experience in supervising 

mine operations 

 Inadequate knowledge of 

latest technological 

innovations in India / 

abroad 
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Function / 

Role 
Level Skills required Skill gaps 

reclamation and rehabilitation 

with respect to mining  

 Ability to undertake 

maintenance and planning of 

material handling equipment 

 Inadequate ability to ensure 

discipline and thus the 

implementation of safety 

norms at mines – especially 

for underground mines 

Workman / 

Operator 

 Ability to operate mining 

equipment – Conventional 

Mining Equipment/Specialised 

Mining Equipment/Bucket 

Wheel Excavators and ensure 

highest levels of efficiency and 

productivity of mining 

equipment 

 Ability to follow safety 

instructions – this is especially 

critical for underground mines 

which need higher safety to be 

followed as compared to open 

mines 

 Ability to be sensitive to 

environmental parameters such 

as impact on the forest, 

deforestation that may happen, 

afforestation that is needed, 

impact on the water level, 

waste management, topsoil 

management, reject handling, 

dust control, etc.  

 Inadequate knowledge of 

operating mining 

equipment, leading to 

higher downtimes of such 

highly expensive equipment 

and thus lower returns on 

investment on the 

equipment  

 Inadequate sensitivity to 

environmental impacts of 

mining 

 Ability to understand and 

rigorously follow safety 

norms at mines 

Manufacturing 

/ Operations 

Shop / plant 

in-charge 

 Ability to identify use of 

alternate materials / industrial 

wastes / by-products in cement 

manufacture 

 Ability to facilitate smooth 

 Inadequate ability to lead 

new plant erection 

initiatives / expansion 

initiatives, leading to delays 

in new plant erections  
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Function / 

Role 
Level Skills required Skill gaps 

erection of new cement plants 

as required and lead cement 

production initiatives  

 Ability to undertake erection / 

commissioning of equipment 

in the plant and also handle 

expansion related work 

 Ability to ensure availability 

and reliability of the plant to 

meet production and cost 

targets without compromising 

on the health of capital 

equipment employed 

 Ability to review the cement 

plants’ process water / run-off 

plans and ensure compliance to 

environmental requirements 

 Ability to select alternate fuels 

and feed stocks  

 Ability to maintain proper 

inventory records and ensure 

optimum inventory levels in 

the plant 

 Ability to work as a technical 

facilitator for vendors 

 Ability to convert the 

production plan into monthly-

weekly-daily production 

schedule 

 Knowledge of commercial 

aspects of cement business 

including obtaining required 

raw materials  

 Inadequate ability to keep 

track of international trends 

in the cement industry so as 

to adopt best practices  

 Inadequate ability to 

coordinate between 

departments / functions  
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Function / 

Role 
Level Skills required Skill gaps 

 Proficiency in project 

planning, procurement, 

erection, commissioning of 

plants, obtaining all clearances 

and permissions, as may be 

required 

Supervisor  Ability to work with increasing 

level of automation in the 

cement manufacturing process 

– for example automated 

sampling techniques, control 

of manufacturing processes, 

loading, unloading, spillages 

from control rooms, etc.  

 Ability to identify and initiate 

various energy conservation 

measures  

 Ability to oversee operation of 

controls in the control room so 

as to ensure the required 

production  

 Ability to organize regular 

calibration of all process 

instruments and lab 

instruments 

 Ability to maintain sensors, 

transducers, control panels and 

keep them in operating 

condition at all times   

 Ability to ensure proper and 

safe storage of materials 

 Ability to work with cement 

processes, grinding and pyro 

 Inadequate ability to 

manage workmen and 

maintain discipline  

 Inadequate technical 

knowledge, such as 

knowledge of kiln 

operations 

 Inadequate ability to 

undertake and ensure 

preventive maintenance 

 Inadequate openness to 

working with new 

technologies  
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Function / 

Role 
Level Skills required Skill gaps 

processing, kiln and mills 

operation, process optimization 

and refractory management 

 Ability to maintain various 

elements of cement plants, 

such as rotary kilns, mills, 

pneumatic / hydraulic systems 

etc. 

Workman / 

Operator 

 Knowledge of the chemical 

processes in cement 

manufacture 

 Ability to understand different 

clinker production processes 

 Ability to operate controls in 

the control room without error 

and ensure the required 

production  

 Knowledge of modern quality / 

process improvement practices 

including working and 

implementation knowledge of 

TPM, Quality Circle, Kaizen 

Activities etc.  

 Ability to handle all basic 

function of quality control 

 Ability to handle PLC systems 

 Knowledge of cement packing 

processes and use of packing 

machinery 

 Ability to undertake operation 

and maintenance of pollution 

control equipment 

 Inadequate ability to 

understand the 

technicalities of work being 

done  

  Inadequate knowledge of 

quality tools / latest 

manufacturing techniques 

 Inadequate orientation 

towards safety / 

environmental protection  

 Inadequate ability to 

practice safety measures 

when using equipment  

 

Research and Senior design  Ability to identify multiple  Inadequate ability to 
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Function / 

Role 
Level Skills required Skill gaps 

Development engineer means for energy conservation 

and thus reducing energy costs 

 Ability to bring about 

innovations in production 

methods so as to optimise 

production costs  

 Ability to decide the 

proportions of limestone, 

gypsum, flyash, etc. to be used 

in the production process 

based on the quality of the 

input materials, so as to attain 

the same quality of end 

product 

 Ability to plan designing of the 

mines by using latest software 

packages  

 Ability to undertake technical 

and market evaluations in 

consultation with sales / 

marketing personnel, to 

determine the suitability of 

resource recovery 

opportunities available to the 

cement plant  

 Ability to identify recycling 

opportunities  

 Ability to undertake long term 

mine planning and designing 

 Ability to evaluate various 

fuels for cement kilns 

 Ability to determine raw 

materials specifications and 

identify diverse energy 

conservation means and 

thus help reduce energy 

costs 

 Inadequate ability to 

optimize production 

processes so as to optimize 

costs 
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Function / 

Role 
Level Skills required Skill gaps 

blending ratios 

Junior design 

engineer 

 Ability to understand impact 

on worker health and safety, 

environment and conformance 

to regulatory requirements 

 Ability to maintain lab / field 

test reports, statistical records 

and documentation of the 

testing process 

 Ability to analyze metal 

emission data from cement 

kilns and incinerators burning 

hazardous waste 

 Ability to perform 

comprehensive laboratory tests 

and field sampling, of cement 

kiln dust and cement clinker 

stored and generated at the 

cement plant(s)  

 Inadequate orientation 

towards safety and 

environmental parameters  

 Inadequate ability to 

maintain records 

Source: Primary Research and IMaCS analysis 
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2.7. Skill Requirements and Skill Gaps in the Steel Segment 

2.7.1. Profile of people employed  

The following figures illustrate the profile of people employed in the Steel Segment across various 

categories. 

Figure 21: Profile of people employed in the Steel Segment (Manufacture of finished products) 

Source: Primary Research and IMaCS analysis 

 

2.7.2. Skill requirements and skill gaps  

The following table presents the skill requirements and gaps across various functions and 

hierarchical/reporting ‘levels’ in the Steel Segment. 

Table 11: Skill requirements and skill gaps in the Steel Segment (Manufacture of finished 
products) 

Function / 

Role 
Level Skills required Skill gaps 

Production, 

QA, R&D 

Section in-

charge 

 Ability to undertake manufacture 

of bars, pipes, wire and wire 

products from billets, building 

beams and columns from 

blooms, and flat-rolled products 

such as sheets, strip and plates 

 Inadequate ability to ensure 

maximum mill availability / 

uptime 

 Inadequate ability to 

coordinate between 

supervisors / shift-in-charges 

ITIs / below 12th with / 
without experience

Diploma engineers with 3-
4 yrs experience; Some 

ITI-trained personnel with 
experience

Grad engg / PGs with 7-8 
yrs experience / diploma 

engg with 10-12 yrs 
experience + metallurgy 

background

Manager

Supervisor

Workmen Workmen

Supervisor

Workmen
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Function / 

Role 
Level Skills required Skill gaps 

from slabs 

 Ability to oversee the complete 

management of the rolling mills 

 Detailed knowledge of the 

metallurgical properties of steel 

as well as the transformations the 

steel goes through during the hot 

rolling process 

 Detailed knowledge of the 

rolling process and the ability to 

guide supervisors and workmen 

on technical parameters  

 Ability to be actively involved in 

sourcing of equipment when 

required 

 Ability to undertake crane 

operations from loading / 

unloading / transfer of finished 

goods, etc.  

 Ability to ensure maximum mill 

availability / uptime 

 Ability to ensure that the shape, 

chemical and mechanical 

properties of the final product are 

as per client specifications 

 Inadequate ability to 

coordinate between multiple 

agencies such as logistics 

personnel, logistics providers, 

technical services, etc.  

Supervisor / 

shift-in-

charge 

 Ability to operate controls and 

monitor output screens linked to 

the production equipment so as 

to ensure that production is being 

done as per the required 

parameters – e.g. the ability to 

ensure that the % reduction per 

pass does not exceed the 

 Inadequate ability to 

troubleshoot and ensure 

machine up-time 

 Inadequate ability to 

coordinate among diverse 

agencies 

 Inadequate ability to monitor 

/ use controls / guide 
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Function / 

Role 
Level Skills required Skill gaps 

prescribed limits is critical to 

ensuring optimal load on the 

machine 

 Ability to ensure proper 

conveyor operation for moving 

WIP products between stations, 

moving finished products, etc.   

 Ability to conduct in-process 

inspection to check if parameters 

such as surface specifications, rib 

quality, section weight, diameter 

etc. are as per final requirements 

 Ability to assist in conducting 

tensile tests, bend tests to ensure 

that production processes are 

working as per requirement 

 Ability to ensure exactly 

reproducible product quality on 

the production line 

 Ability to plan and implement 

preventive maintenance 

schedules for machines so as to 

reduce machine downtime  

 Ability to troubleshoot and 

ensure maximum machine up-

time in the case of a breakdown  

 Ability to manage and schedule 

daily and weekly production 

 Ability to enforce key safety 

measures on the shop-floor and 

ensure an accident-free 

environment, especially given 

the high temperature 

workmen for the same 

 Availability of personnel with 

a metallurgy educational 

background is a concern 
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Function / 

Role 
Level Skills required Skill gaps 

environment / products being 

worked on 

 Ability to undertake mechanical 

testing of raw materials and 

finished products 

Workman / 

Operator 

 Ability to monitor machine 

parameters and use the required 

controls 

 Ability to cut small samples from 

the final bar / rod for testing / 

QA  

 Ability to operate cranes / hoists 

for moving products between 

lines, finished products to the 

finished goods yard, etc.  

 Ability to consciously follow 

safety precautions such as 

wearing shoes, wearing helmets, 

etc. when on the shop-floor 

 Ability to undertake packing of 

finished products such as sheets, 

coils, bars, etc.  

 Ability to weigh the finished 

product before dispatch 

 Ability to carry out cleaning of 

the furnace at regular intervals  

 Ability to monitor the furnace for 

any unusual happenings  

 Ability to work across diverse 

product lines 

 Inadequate knowledge and 

thus the ability to use controls 

appropriately and monitor the 

performance of the process 

 Inadequate ability to follow 

safety measure without fail 

 Tendency to know / 

understand only 1-2 machines 

and their control settings, and 

thus inadequate ability to 

work across product lines 

Purchase, 

Logistics, 

Stores 

Experienced 

personnel 

 Ability to coordinate with 

suppliers of raw material to 

ensure raw material availability 

 Inadequate ability to explore 

multiple options of finished 

goods transportation 
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Function / 

Role 
Level Skills required Skill gaps 

on the production line as per the 

production plan 

 Ability to coordinate with 

various transportation agencies 

operating across different modes 

such as road, rail, ship, etc.  

 Ability to ensure pickup of raw 

material from the closest rail 

station when the plant does not 

have its own rail connectivity 

 Ability to ensure just-in-time 

delivery to the customer if 

required 

 Ability to assure and ensure on-

time deliveries to customers 

 Ability to maintain good 

working relationships with 

logistics providers, dealers and 

customers to whom direct sales 

is done 

 Ability to coordinate with 

personnel in the casting 

operation to ensure availability 

of semi-finished products 

(billets, blooms, slabs) according 

to the production plan for 

finished products (bars, rods, 

wires, sheets, etc.) 

 Ability to coordinate with 

transportation providers for 

improved load aggregation, if 

required 

 Ability to implement new 

 Inadequate ability to 

streamline outbound logistics  

 Inadequate ability to 

coordinate with all raw 

material suppliers  

 Inadequate ability to 

implement new logistics and 

distribution strategies 
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Function / 

Role 
Level Skills required Skill gaps 

logistics and distribution 

strategies as required 

 Ability to optimise raw material 

inventory by using tools for 

better forecasting 

 Ability to review existing 

logistics processes and design 

new solutions if required, based 

on customer requirements 

Entry level 

personnel 

 Ability to undertake audit of 

after-sales invoices and check for 

discrepancies, if any 

 Ability to coordinate with 

logistics providers so as to 

ensure smooth dispatch of 

finished products from the 

factory 

 Ability to conduct inspection of 

incoming material such as slabs / 

blooms / billets 

 Ability to understand differences 

in packing required for different 

customers – for example, for 

products being exported, 

weather-proof packing is 

essential whereas it may / may 

not be needed for transportation 

within India 

 Negotiation skills, to be able to 

get the best price for 

transportation 

 Ability to coordinate with 

transporters and track status of 

 Inadequate ability to conduct 

proper inspections of 

incoming material along with 

QA 

 Inadequate understanding of 

the export market 

 Inadequate ability to liaison 

with transporters  
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Function / 

Role 
Level Skills required Skill gaps 

consignments dispatched 

Technical 

Services / 

Industrial 

Engineering 

Experienced 

personnel 

 Ability to undertake cost analysis 

of each line and implement cost-

reduction wherever applicable 

 Ability to coordinate with 

personnel from Indian Railways 

when implementing laying of 

tracks for material transfer to and 

fro from the plant  

 Ability to emulate manufacturing 

best practices by keep abreast of 

manufacturing trends in the 

global market 

 Ability to identify essential 

requirements of facility 

implementation – for example, 

for a new conveyor to be 

installed, implications on the 

existing setup need to be 

evaluated 

 Ability to minimise capital 

investments 

 Knowledge of facilities and 

facilities management across 

product lines 

 Inadequate knowledge of 

financial / business 

implications of capital 

investments  

 Inadequate ability to budget 

for investments  

 Inadequate ability to liaison 

with production and logistics 

personnel  

Entry level 

personnel 

 Ability to work on the captive 

power plant in case of electrical 

failure, so as to ensure 

continuous production 

 Basic understanding of civil and 

structural design  

 Ability to understand basic 

production processes and how 

 Inadequate understanding of 

production processes and the 

underlying technology of hot 

milling for example 

 Inadequate understanding of 

civil and structural design 

 Inadequate knowledge of 

global trends in facility 
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Function / 

Role 
Level Skills required Skill gaps 

facility design impacts 

production  

 Knowledge of different kinds of 

equipment / facility trends in the 

market and their underlying 

technology  

 Knowledge of the finished goods 

production process  

management / design for 

steel processing / re-rolling 

Source: Primary Research and IMaCS analysis 
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2.8. Emerging Trends in Skill Requirements 

Some of the emerging trends in human resource and skill requirements in the Construction Materials 

and Building Hardware Sector in India are as below12:  

 

• Consolidation and concentration in the Cement segment in India – Mergers and 

Acquisitions and emergence of large players13: There has been a flurry of consolidation in 

the cement segment in India in the last couple of years; for example, Gujarat Ambuja picking 

up 14% in ACC, Grasim acquiring cement business of L & T and forming Ultratech, Holcim 

taking minority stake in GACL and 67% stake in ACC, Heidelberg Cement acquiring 50% in 

Indorama Cement, etc. Major players are increasing their market share and MNCs too are 

increasing their presence. Top 5 companies account for half the production capacity, Top 10 

companies hold about 73% of the market share. Indian cement industry is moderately 

concentrated – but the trend is towards increasing concentration further.  

 

• Rising share of blended cement in India: In India, about 31% of the cement production 

during FY2007 was Ordinary Portland Cement (OPC), 60% was Portland Pozzolana Cement 

(PPC), 8% was Portland Blast Furnace Slag Cement (PBFS), and the remaining was special 

cements14. Blended cements are composite cements produced by blending clinker (the output 

of the kiln) at the grinding stage with pozzolonic or other material with cement like 

properties. Advantages of blended cement include lower energy usage, reduction in the risk of 

thermal cracking, superior performance under elevated temperature curing conditions, higher 

resistance to acids, sulphates and alkali attacks, with more suitability for coastal areas, etc, 

and the use of blended cements varies widely from country to country. Blended cement, 

which accounted for only 27% of the share of total production in India, has increased to 

approximately 75% in 2007-08. Given the strong benefits associated with the use of blended 

cement, the industry can initiate actions for enhancing consumption of blended cement in 

India.  

 

• Trend towards outsourcing support functions: Transportation, handling and storage of 

materials are some of the challenges faced by the Indian cement industry. Some of these, such 

as packaging of cement, loading cement bags onto trucks, etc. are expected to be outsourced 

by cement manufacturing companies in the next 5 to 6 years. This will generate the need for 

                                                      
12 Documented based on inputs received in the Primary Research  
13 “Green Rating of Indian Industry” – Centre for Science and Environment 
14 IMaCS Research and Analytics 
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agencies that can provide this service and will accordingly provide employment to personnel 

in this function, especially given the expansion plans of cement players.  

 

• Ergonomic design of construction equipment: Construction Equipment manufacturers in 

India are increasingly moving towards more ergonomic designs of the equipment produced, 

with the final aim of increasing the productivity of the equipment when used on the field. 

This, in turn, brings about the need for design engineers who can build good ergonomics into 

the design, and this skill set will be in greater demand going ahead.  

 

• Hybrid and electric drives for Construction Equipment: Hybrid-electric drives are 

increasingly replacing traditional mechanical and hydraulic systems in construction gear; 

these drives help improve efficiency, lower operating costs and lead to lower emissions as 

compared to traditional hydraulic and mechanical ones. Such hybrid drives have the potential 

to reduce fuel consumption for end users by up to 40%, with a substantial cut in exhaust gas 

emissions. Given these technological changes, sales and marketing personnel working in 

construction equipment companies will need to acquire knowledge of the machines so as to 

be able to effectively sell them. Also, R&D personnel as well as manufacturing personnel will 

need to be conversant with these technologies, especially when the manufacturing of such 

equipment is done in India.  

 

• Integrated / transformable construction equipment: It is expected that construction 

equipment that can perform more than one operation and which can be transformed from one 

physical configuration to another based on the requirement will make headway into the 

construction equipment segment. This will lead to skill requirements not only at the design 

end, but also at the user-end; operators will need skills for performing multiple operations 

using such machines.  

 

• Acquisitions in the Steel Segment: The global steel industry has witnessed many medium-

size acquisitions in the past 5-6 years, and the industry is currently undergoing a consolidation 

phase through M&As. Strong profits, much healthier balance sheets, and the need to exercise 

more control over input costs and product supply have been the main drivers of the 

consolidation in the steel industry. This global trend of acquiring upstream companies to 

utilise their cheap sources of raw materials or downstream producers to get access to 

consumers, cuts across nations. This trend brings in the need for specific skill sets – for 

example, consultants who can work out the details of proposed acquisitions are needed to help 

decide on the same; since such acquisitions are also cross-border, personnel who can work in 
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multi-language and multi-culture setups are needed; such acquisitions also lead to technology 

transfer, and personnel who can readily work on new technologies are needed, etc. 

 

• Move towards semi automatic and automatic operations for long product manufacture:  

There are an estimated 1,600 operational units in the country engaged in steel re-rolling 

activities, with an installed capacity of 28 MTPA. Unlike flat products production, which is 

concentrated, the production of long products is fragmented with small secondary producers 

accounting for the majority of production. The majority of these units are manual in 

operation. Of late, a trend has started amongst the newer units to move towards semi 

automatic and automatic operations. This leads to the need for skills for working in an 

automation setup and the ability to work on machines, even in smaller facilities.  

 

• Further automation in Steel Processing: The manufacturing process of finished steel 

products (flat products and long products) is already a very highly automated process. Though 

the basic technology is still expected to remain the same going ahead, the level of automation 

is expected to further increase – for example, temperature control is expected to be further 

automated, real-time integration with systems such as the ERP is expected, automatic gauge 

control is expected, etc. The main objective of such increasing automation is high product 

quality in terms of material properties as well as geometric shape and dimensions. Thus, 

personnel who will be competent to work with such advanced technologies will be 

increasingly needed in this industry / the current skill sets of personnel already employed will 

need to be upgraded accordingly.  

 

• Increasing complexity of operating and maintenance of equipment: As the construction 

equipment increases in handling capacity, and as operations in cement and steel get more 

complex, there is a need for skilled operators and maintenance personnel, especially in the 

Construction Equipment manufacturing segment. These have been detailed in the earlier 

sections. 
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2.9. Projected Human Resource Requirements in the Construction 

Materials and Building Hardware Sector 

2.9.1. Projected Industry Size 

The growth of the Cement and Steel sector is closely linked to projected GDP growth, i.e., economic 

growth. We expect that the Cement and Steel sector would grow at a CAGR of about 8% in terms of 

production till 2022, given an expected GDP growth of 7.5% to 8% over the same period.  

The growth of the Construction Equipment Industry, which falls under the ‘capital goods’ sector, 

would be much higher. Keeping in mind this aspect, as well as the ‘Equipment and Construction 

Equipment (ECE) Vision 2015’ of the Indian Earth Moving and Construction Equipment Industry 

Association Limited, we project a growth of about 15% to 20% for the Construction Equipment 

industry till 2022. 

Accordingly, the projected industry size for various sectors is as follows: 

Table 12: Projected Size of Construction Materials and Building Hardware Industry 

Year Cement Production  
(in MT) 

Steel Production  
(in MT) 

Construction Equipment 
(Rs. billion) 

2008 181 58 138 
2012 80 80 289 
2018 398 129 763 
2022 532 173 1,334 
CAGR 8.0% 8.1% 17.6% 

Source: ASI, ECE Vision 2015, and IMaCS analysis 

 

2.9.2. Projected Human Resource Requirements 

Based on the current employment pattern, the projected growth of the industry, and changes expected 

in productivity, the projected human resource requirements are detailed in the following table. 

Table 13: Projected human resource requirements (in ‘000s) 

Year Cement Steel Construction 

Equipment 

2008 140 500 500 

2012 155 544 768 

2018 620 620 1,278 
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Year Cement Steel Construction 

Equipment 

2022 195 659 1,643 

Incremental human resource 

requirement 

55 159 1,143 

Incremental human resource 

requirement across Cement, 

Steel and Construction 

Equipment 

1,356 

Source: IMaCS analysis 

The incremental human resource requirement till 2022 is expected to be about 1.4 million in these 

sectors in total. 

2.9.3. Function-wise projected human resource requirement 

The projected human resource requirement across different functions in the Construction Materials 

and Building Hardware sector is illustrated below. 

Table 14: Incremental human resource requirement in the Cement sector till 2022 – Function-wise 
(in ‘000s) 

Function Incremental human resource 

requirement till 2022 (in '000s) 

Manufacturing/Operations               35.5  

Mining                 8.2  

Marketing/Sales                 6.5  

Research and Development                 1.1  

Support functions (HR, Finance, etc.)                 3.3  

Total               54.6  
Source: IMaCS analysis 

Table 15: Incremental human resource requirement in the Steel sector till 2022 – Function-wise 
(in ‘000s) 

Function Incremental human resource 

requirement till 2022 (in '000s) 

Production               71.5  

Technical Services/Industrial Engineering               47.6  

Purchase, Logistics, Stores               19.1  
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Function Incremental human resource 

requirement till 2022 (in '000s) 

Support functions (HR, Finance, etc.)               20.6  

Total                159  
Source: IMaCS analysis 

Table 16: Incremental human resource requirement in the Construction Equipment sector till 2022 
– Function-wise (in ‘000s) 

Function Incremental human resource 

requirement till 2022 (in '000s) 

Manufacturing/Operations in companies 

and Operators and Maintenance 

personnel of machines 

743 

Sales/Marketing 114 

Customer Support 114 

Research and Development 23 

Support functions (HR, Finance, etc.) 149 

Total 1,143 
Source: IMaCS analysis 

2.9.4. Education-wise projected human resource requirement 

The projected human resource requirement across different educational levels in the Construction 

Materials and Building Hardware sector is illustrated below. 

Table 17: Incremental human resource requirement in the Construction Materials and Building 
Hardware sector till 2022 – Function-wise (in ‘000s) 

Education Cement Steel Construction 
Equipment 

Total (approx) 

Ph. D/M.Tech/Specialised 0.5 1.6 69 71 
CA/MBA 0.5 1.6 23 25 
Graduate Engineers 5.5 15.9 137.1 158 
Graduates  1.6 4.8 57.1 64 
Diploma 8.2 23.8 171.4 203 
ITI/ITC 8.2 23.8 171.4 203 
Minimally Educated but Vocationally 
Skilled 

30 87 514 632 

Total (approx) 55 159 1,143 1,356 
Source: IMaCS analysis 
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2.10. Skill Pyramid 

The profile of human resource in the Construction Materials and Building Hardware Industry can be 

viewed in the form of the Skill Pyramid. 

Figure 22: Skill Pyramid for the Construction Materials and Building Hardware Industry 

 

 Source: Primary Research and IMaCS analysis 

 

It is to be noted that the relative proportion of skills is much different from industries such as Textiles, 

Food Processing, Gems and Jewellery. It can be said that the requirements of skill here are much 

higher due to the complexities involved and the capital intensive nature of processes which drive the 

demand for much more complex skills. 

 

 

 

 

 

 

 

Skill Level 3 (skills which require long 
drawn preparation as demonstrated by 
acquisition of degrees, and involve highly 
technical or commercial operations) 

Skill Level 2 (skills which require technical 
training inputs, knowledge of complex 
operations and machinery, skills of 
supervision) 

Skill Level 1 (skills which can be acquired 
with a short/modular and focussed 
intervention and thereby enhancing 
employability of those with minimal 
education) 

 2%-5% 

15%-18% 

40%-45% 

35%-40% 

Skill Level 4 (skills which are 
highly specialised involving 
research and design) 
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2.11. Focus Areas for Skill Building 

The possible focus areas for skill building in the Construction Materials and Building Hardware sector 

are illustrated below (this is illustrative and not exhaustive), as elaborated in the previous sections: 

Table 18: Focus areas for Skill Building 

Sector Focus Areas for Skill Building  

Cement  Mining operations 

 Blending, Clinkers 

 OHS and Process Compliance 

 Operations of machines, PLC systems 

Steel  Mining operations  

 Process Compliance 

 Operations of cranes 

 Operations of machines and maintenance 

Construction Equipment  Operations in Equipment Manufacturing 

 Operations of Construction Equipment 

 Maintenance – at site and 

OEM/outsourced levels 

 After-sales support 

 Skilling in: 

• Crane operations 

• Mobile crane operations 

• High-rise crane operations 

• Hoist operations 

• Dumper operations 

• Fork lift truck operations 

• Aerial Ropeway operations 

• Operations of heavy/mining 

equipment. 

Source: IMaCS analysis 

These skills will account for over 70% of the incremental human resource requirement in the 

Construction Materials and Building Hardware Industry and should be the focus of skill building 

initiatives. 
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This report has been prepared by ICRA Management Consulting Services Limited (IMaCS). 

IMaCS is a multi-line management and development consulting firm headquartered in India. It has an 

established track record of over 15 years in consulting across various sectors and countries. IMaCS 

has completed over 950 consulting assignments and has worked in over 30 countries across the globe.  

Through the process of carrying out several assignments over the last decade and half, IMaCS has 

accumulated considerable analytical and consulting expertise, backed by the following capabilities: 

• Deep understanding of policy formulation. 

• Extensive and organised database on several sectors. 

• Knowledge of key factors of success in different projects and programmes. 

• Ability to research emerging trends in the economy, as well as in specific sectors. 

• Insight into different programmes and organisational processes. 

• Ability to carry out economic analysis, build quantitative and financial models to project future 

performance and identify imperatives. 

• Ability to identify the various types of risks and suggest appropriate strategies to mitigate the 

same. 

 

The Education and Skills practice at IMaCS focusses on identifying skill gaps, mapping future skill 

requirements, and formulating strategies to address them. Our service offerings encompass diagnosis, 

design and implementation of education and skill development interventions for government and 

private sector. 
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