
















http://petroleum.nic.in/sites/default/files/visiondoc2030.pdf
https://www.inae.in/storage/2018/12/Feb-2016-Make-in-India-Oil-and-Gas-Sector-by-Dr-CR-Prasad.pdf
https://www.inae.in/storage/2018/12/Feb-2016-Make-in-India-Oil-and-Gas-Sector-by-Dr-CR-Prasad.pdf
https://pib.gov.in/Pressreleaseshare.aspx?PRID=1577011
https://pib.gov.in/Pressreleaseshare.aspx?PRID=1577011
https://www.investindia.gov.in/sector/oil-gas




https://www.iea.org/reports/india-2020
http://petroleum.nic.in/sites/default/files/ipngstat_0.pdf


https://www.cia.gov/library/publications/the-world-factbook/rankorder/2243rank.html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2243rank.html
https://www.eia.gov/international/content/analysis/countries_long/India/india.pdf
https://www.eia.gov/international/content/analysis/countries_long/India/india.pdf
https://www.investindia.gov.in/sector/oil-gas
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1.2 Key trends in the industry 

Figure 6: Key emerging trends in the Oil and Gas sector impacting demand and consumption patterns 

 
 

Demographic  

Increasing demand for energy demand due to economic and demographic factors  

Indian market will continue to see increased 

demand for Oil and Gas products. The demographic 

shift of the Indian population towards the middle 

class will propel the growth of the sector. Further, 

a large contingent of urban inhabitants also 

increases demand for energy consumption. 

However, in long term the expanding size of middle 

class will be one of the key trends shaping the 

sector.

  

Figure 7  Evolution of the household-income profile in India 

 

Source: Future of Consumption in Fast-Growth Consumer Markets: INDIA 

(http://www3.weforum.org/docs/WEF_Future_of_Consumption_Fast-Growth_Consumers_markets_India_report_2019.pdf)  

219M 293M 386MHouseholds

High Income and Upper 
Middle Income Segment

http://www3.weforum.org/docs/WEF_Future_of_Consumption_Fast-Growth_Consumers_markets_India_report_2019.pdf


https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1811901
https://pib.gov.in/PressReleasePage.aspx?PRID=1565856
https://pib.gov.in/newsite/pmreleases.aspx?mincode=20


https://about.bnef.com/electric-vehicle-outlook/
https://pib.gov.in/PressReleseDetailm.aspx?PRID=1846990






https://mopng.gov.in/en/marketing/pahal
https://dghindia.gov.in/index.php/page?pageId=38


















https://visualize.data.gov.in/?inst=8b508bcb-1160-402d-8573-3e48f24d57b8&vid=98560
https://visualize.data.gov.in/?inst=8b508bcb-1160-402d-8573-3e48f24d57b8&vid=98560
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2 
Approach and Methodology for Skill Gap 

Analysis in the Oil and Gas Sector 
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2 Approach and Methodology for Skill Gap Analysis in the 

Oil and Gas sector 

2.1 Approach for Skill Gap Analysis  

The study analyses the potential for employment 

generation till 2030 in the Oil and Gas sector across 

key activities along the value chain. The analysis 

has been done with a subsector lens to focus on the 

critical aspects in upstream, midstream and 

downstream segments that have the highest 

potential for creating incremental manpower 

demand. The results are aimed to highlight the job 

role specific manpower requirement, primarily for 

level 1 to level 6 job roles as per the National Skills 

Qualification Framework (NSQF).  

The data was collected based on the broad value 

chain of each sub-sector based on the discussions 

with stakeholders from the industry. The study 

undertook a consultative and participatory 

approach, engaging and interacting with key 

industry members, collecting data (both primary 

and secondary) and congregating factors through 

rigorous analysis to address project objectives. The 

project employed a mix method design with a 

pragmatic blend of primary and secondary data 

analysis and the overall approach has the following 

components:

 

Figure 20: Approach for Skill Gap analysis of the Oil and Gas Sector 

 

Demand Estimation:
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3 
Manpower Analysis for 

Upstream 









https://mopng.gov.in/files/uploads/India_EP_Digital_Roadmap_June_2021_final.pdf
https://mopng.gov.in/files/uploads/India_EP_Digital_Roadmap_June_2021_final.pdf
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Field development drilling - structure and facility development 

Projects and design 

Structure and fabrication 

(HUC commissioning) Pipeline/piping 

Well drilling (drilling, 

completion testing, rig 

management) 

Engineering manager Structural designer Pipeline designer Rig superintendent 

Civil/structural engineer 

(offshore) 

Structural senior 

draughtsman  

Senior pipeline 

draughtsman 

Drilling operations 

supervisor 

Civil/structural engineer 

(onshore) 
Structural draughtsman Pipeline draughtsman 

Drilling engineering 

supervisor 

Offshore installation 

manager (OIM) 

Junior structural 

draughtsman 

Junior pipeline 

draughtsman 

Drilling application and 

data management engineer 

Instrument engineer Senior structural engineer Senior pipeline engineer  Drilling fluids specialist 

Mechanical engineer  structural engineer Pipeline engineer Drilling engineer 

Process engineer Construction supervisor 
Pipeline construction 

superintendent 
Drilling supervisor 

Electrical engineer 
Senior fabrication 

workshop supervisor 

Pipeline construction 

manager 
Driller 

CAD engineer Structural fabricator Pipeline constructor Assistant driller 

Draftsman Structural fitter Senior pipeline fitter OAC assistant driller 

 
Heavy equipment operator Pipeline fitter Senior drilling technician 

Land surveyor Junior pipeline fitter Drilling technician  

 

Painter Helper Junior drilling technician  

Plumber 

 

Well completion and 

intervention manager 

Quantity surveyor Well completion supervisor 

Offshore underwater 

welder 

Well intervention 

supervisor 

Carpenter Well services supervisor 

 

Well superintendent 

Senior well completion 

engineer 

Senior well intervention 

engineer 

Well completion engineer 

Well intervention engineer 

Senior well completion 

technician  

Well completion technician  

Junior well completion 

technician  

Well testing manager 

Well testing supervisor 

Well testing engineer 

Senior well testing 

technician 

Well testing technician 

Junior well testing 

technician 
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Procurement and production 

Mechanical engineering 

Storage and distribution / gas 

processing Offshore production  

Maintenance planning engineer Operator storage and loading oil 
Mechanical senior technician 

offshore 

Predictive maintenance engineer 
Senior operator storage and loading 

oil 
Mechanical technician offshore 

Contracts engineer 
Operations supervisor storage and 

loading oil 
Electrical senior technician offshore 

Mechanical supervisor 
Control room operator gas 

production 
Electrical technician offshore 

Maintenance planner  Operator gas production 
Instrument and control senior 

technician offshore 

Static equipment senior technician Senior operator gas production 
Instrument and control technician 

offshore 

Static equipment technician 
Operations supervisor gas 

production 

Operations supervisor offshore oil 

production 

Rotating equipment senior technician Health and safety 
Senior operator offshore oil 

production 

Rotating equipment technician 
Manager quality, health, safety and 

environment department 
Operator offshore oil production 

Senior condition monitoring 

technician 
HSE coordinator (on FPSO) 

Control room operator offshore oil 

production 

Mechanical senior technician Safety manager 
Operation supervisor offshore gas 

production 

Mechanical technician Safety engineer 
Senior operator offshore gas 

production 

Car mechanic Senior safety engineer Operator offshore gas production 

Heavy equipment mechanic Trainee safety engineer 
Control room operator offshore gas 

production 

Instrumentation and control Plant safety officer Production superintendent 

Analyzer senior technician Offshore safety officer Production supervisor 

Instrument and control technician Fire fighter Lead production operator 

Senior automation technician QA/QC Production operator (rig zone) 

Senior metering technician Quality control manager Control room operator 

Automation technician Senior QAQC engineer Laboratory technician 

Instrument and control senior 

technician 

 

Offshore installations manager (OIM) 

Instrument and control supervisor Marine offshore manager (FPSO) 

Automation and metering specialist Marine operations coordinator 

Instrument technician (metering) Marine superintendent 

Telecom/SCADA technician 

 

Marine technical lead 

Production engineering Port captain 

Production engineering manager Maintenance superintendent 
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Procurement and production 

Mechanical engineering 

Storage and distribution / gas 

processing Offshore production  

Senior production engineer Maintenance supervisor (FSO) 

Production engineer Mechanical supervisor 

Production support supervisor Electrical supervisor 

Production data assistant Instrument and control supervisor 

Permit coordinator Engine room supervisor 

Operations support Instrument technician 

Production analyst Storekeeper 

Radio operator Inspection technician 

Laboratory technician Mechanical technician 

Facilities and project  Electrical technician 

Facility planning superintendent Maintenance planner 

Facilities engineer Control system technician 

Surface facilities integrity engineer PSV  mechanic 

Subsea and well integrity 

management engineer 
Metering technician 

Subsea engineer Marine superintendent 

Planning engineer Cargo supervisor 

Project engineer Cargo technician 

Integrity engineer Crane operator 

Asset integrity management 

coordinator 
Pumpman 

 

Crane operator assistant 

Boatswain (bosun) 

Able seaman 

Scaffolder 

Roustabout 

Underwater repairs and installation 

Diving operations manager 

Diving operations supervisor 

Underwater inspection manger 

Underwater inspection supervisor 

Entry level diver 

Offshore underwater welder 
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4 
Manpower Analysis for 

Midstream 



https://www.reuters.com/article/us-energy-india-gas-idUSKBN1WS0LM
https://www.reuters.com/article/us-energy-india-gas-idUSKBN1WS0LM
https://www.assocham.org/latest_publication_img/1622832032.pdf
https://www.assocham.org/latest_publication_img/1622832032.pdf


https://www.pngrb.gov.in/eng-web/annualReports.html
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Figure 30: Company wise ownership of natural gas pipeline 

 

 

Manpower demand estimations for commissioning and operations of natural gas pipelines 

Design and Installation Phase 

As per industry inputs, it is estimated that over 

5,000 manpower has the potential of being 

engaged to construct natural gas pipeline length 

of over 16,000 kms 

Majority of the employment involved in the natural 

gas pipeline gets generated in the design and 

installation phase in the construction and laying of 

the pipeline. The manpower estimates for the 

design and installation phase has been done based 

on the ongoing and approved pipelines projects as 

informed on PNGRB website. As a majority of the 

pipelines highlighted by PNGRB are already 

ongoing, most of the manpower demand is 

expected to be in the coming years 2022-2025. 

The estimated manpower demand figures are 

provided in the figure below. The manpower has 

been estimated based on the pipeline length. The 

pipeline projects have been classified in different 

classes such as 0-100 kms, 100-500 kms, 500-

1000 kms and so on. The manpower estimation 

methodology has assumed increasing manpower 

requirement for pipeline projects with larger 

lengths. 

Table 6: Key job roles where employment is expected be generated in gas pipeline design and 

installation phase 

Job roles  Manpower demand (2022-2025) 

1. Gas Cutter 440 

2. Assembly Operator 440 

3. Structural Welder 440 

4. Machinist  357 

5. Electrician  265 

6. Operator 265 

7. Pipe welder  440 

8. Fire Stewart 260 

9. Driller  97 

10. Rigger  440 

11. Grinder 260 

12. Blaster  186 

13. Painter 186 

70%

11%

16% 2%

1%

GAIL Reliance GSPL ARN Others







https://ihrdc.com/competency-management/competency-content-2/
https://www.mogsc.org/files/editor_files/files/CTWG/134%20-%20OCCUPATIONAL%20ANALYSIS%20-%20OIL%20%26%20GAS%20INDUSTRY.PDF
https://www.mogsc.org/files/editor_files/files/CTWG/134%20-%20OCCUPATIONAL%20ANALYSIS%20-%20OIL%20%26%20GAS%20INDUSTRY.PDF
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Figure 32: Crude oil pipeline network of India 

 
 











http://environmentclearance.nic.in/DownloadPfdFile.aspx?FileName=k6yBdjA+A+19qA4s3Mc0GZHJ8hbSm/OvyRLU9KYq5N607FnWtKHnFKHKkAz08vVu/CrhnQddPijlmI5yXcm4hw==&FilePath=93ZZBm8LWEXfg+HAlQix2fE2t8z/pgnoBhDlYdZCxzUeqEISsDpNmaozay3MPM7v
https://www.adb.org/sites/default/files/project-document/67064/39921-ind-siee.pdf
https://www.adb.org/sites/default/files/project-document/67064/39921-ind-siee.pdf
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Department Job Role 

Shipping and Marine Logistics  Shipping Coordinator 

Shipping and Marine Logistics  Logistics Coordinator 

Gas Turbine Generator /Electrical Operations  Gas Turbine Generator/Electrical Operations Supervisor 

Gas Turbine Generator/Electrical Operations  Gas Turbine Generator/Electrical Operations Engineer 

Gas Turbine Generator/Electrical Operations  Engineering Assistant Electrical /Gas Turbine Generator Operator 

Terminal Maintenance - Mechanical Mechanical Maintenance Supervisors  

Terminal Maintenance - Mechanical Mechanical Maintenance Engineer/ Planner 

Terminal Maintenance- Mechanical Engineering Assistant Mechanical Maintenance 

Terminal Maintenance Civil Civil Maintenance Engineers   

Terminal Maintenance Instrumentation Maintenance Instrumentation Supervisor 

Terminal Maintenance - Instrumentation Maintenance Instrumentation Engineer 

Terminal Maintenance - Instrumentation Engineering Assistant Maintenance (Instrumentation) 

Health and Safety HS&E Manager 

Health and Safety HS&E Engineer 

Health and Safety HS&E Operator 

Health and Safety Fire Safety Engineer (Oil and Gas) 

Health and Safety Fire Safety Technician (Oil and Gas) 

Health and Safety Security Staff 

Materials and Contract Officers Manager C and P 

Materials and Contract Officers Officers Materials 

Materials and Contract Officers Commercial Supervisor 

Materials and Contract Officers Officer Commercial 

Support Roles Materials Assistant 

Support Roles HR Officers (HR/Fire/Security) 

Support Roles HR Staff 

Support Roles Admin Officer 

Support Roles Admin Staff 

Support Roles Finance Officer 

Support Roles Information System (Is Department) 
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5 
Manpower Analysis for 

Downstream 





https://energy.economictimes.indiatimes.com/news/oil-and-gas/india-plans-to-nearly-double-oil-refining-capacity-by-2030-pradhan/76402815#:~:text=India%20plans%20to%20nearly%20double%20oil%20refining%20capacity%20by%202030%3A%20Pradhan,-The%20refining%20capacity&text=New%20Delhi%3A%20India%20plans%20to,Dharmendra%20Pradhan%20said%20on%20Tuesday


https://www.newindianexpress.com/states/tamil-nadu/2021/feb/18/pm-modi-lays-foundation-for-cauvery-basin-refinery-expansion-at-rs-31580-crore-2265516.html


















https://ihrdc.com/competency-management/competency-content-2/
https://www.mogsc.org/files/editor_files/files/CTWG/134%20-%20OCCUPATIONAL%20ANALYSIS%20-%20OIL%20%26%20GAS%20INDUSTRY.PDF
https://www.mogsc.org/files/editor_files/files/CTWG/134%20-%20OCCUPATIONAL%20ANALYSIS%20-%20OIL%20%26%20GAS%20INDUSTRY.PDF




https://www.ppac.gov.in/WriteReadData/userfiles/file/Statewise%20Retail%20Outlets.xls


https://energy.economictimes.indiatimes.com/news/oil-and-gas/up-maharashtra-ktaka-among-states-to-house-maximum-petrol-pumps-under-mega-drive/66828457
https://pib.gov.in/PressReleasePage.aspx?PRID=1565856




























https://www.pngrb.gov.in/pdf/cgd/bid10/PressRelease26022019.pdf
https://www.pngrb.gov.in/pdf/cgd/bid10/PressRelease26022019.pdf




https://www.pngrb.gov.in/eng-web/regulation-cgd.html
https://www.pngrb.gov.in/eng-web/regulation-cgd.html
http://www.businessworld.in/article/India-IS-Set-To-Emerge-As-One-Of-The-Primary-Drivers-Of-Growth-In-Natural-Gas-Owing-To-Consistent-Policies-By-Government/22-08-2020-311799/
http://www.businessworld.in/article/India-IS-Set-To-Emerge-As-One-Of-The-Primary-Drivers-Of-Growth-In-Natural-Gas-Owing-To-Consistent-Policies-By-Government/22-08-2020-311799/
http://www.businessworld.in/article/India-IS-Set-To-Emerge-As-One-Of-The-Primary-Drivers-Of-Growth-In-Natural-Gas-Owing-To-Consistent-Policies-By-Government/22-08-2020-311799/
https://pib.gov.in/PressReleasePage.aspx?PRID=1597433
https://www.business-standard.com/article/pti-stories/pradhan-says-rs-1-2-lakh-cr-investment-planned-for-city-gas-network-expansion-119082600456_1.html
https://www.business-standard.com/article/pti-stories/pradhan-says-rs-1-2-lakh-cr-investment-planned-for-city-gas-network-expansion-119082600456_1.html
https://www.business-standard.com/article/pti-stories/pradhan-says-rs-1-2-lakh-cr-investment-planned-for-city-gas-network-expansion-119082600456_1.html


https://www.pngrb.gov.in/pdf/cgd/bid10/brochure.pdf


https://www.pngrb.gov.in/OurRegulation/pdf/Reference-Regulation/R-GSR612(E)-E.pdf
https://www.pngrb.gov.in/OurRegulation/pdf/Reference-Regulation/R-GSR612(E)-E.pdf
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6 
Supply-Side Manpower 















https://migrationdataportal.org/data?i=stock_abs_&t=2019&cm49=356
https://migrationdataportal.org/data?i=stock_abs_&t=2019&cm49=356
https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---sro-new_delhi/documents/publication/wcms_631532.pdf
https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---sro-new_delhi/documents/publication/wcms_631532.pdf
https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---sro-new_delhi/documents/publication/wcms_631532.pdf
https://www.un.org/en/file/105459/download?token=TOv3VPkm
https://www.un.org/en/file/105459/download?token=TOv3VPkm
https://worldpopulationreview.com/country-rankings/oil-producing-countries
https://worldpopulationreview.com/country-rankings/oil-producing-countries






https://www.ncvtmis.gov.in/Pages/ITI/TradeStats.aspx%20on%2028%20July%202021
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7 
Recommendations for Skill Development 

Initiatives in the Oil and Gas Sector 
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https://assets.ey.com/content/dam/ey-sites/ey-com/en_gl/topics/oil-and-gas/ey-oil-and-gas-digital-transformation-and-the-workforce-survey-2020.pdf
https://assets.ey.com/content/dam/ey-sites/ey-com/en_gl/topics/oil-and-gas/ey-oil-and-gas-digital-transformation-and-the-workforce-survey-2020.pdf
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8 Abbreviations used  

2D Two Dimensional 

AG&P Atlantic, Gulf & Pacific Company of Manila, Inc. 

ATF Aviation Turbine Fuel 

B2B Business-To-Business 

B2C Business-To-Customer 

BCM Billion Cubic Metres  

BOE Boiler Operation Engineer 

BORL Bharat Oman Refinery Ltd 

BPCL Bharat Petroleum Corporation Ltd 

CAD Computer-Aided Design 

CAGR Compound Annual Growth Rate 

CBG Compressed Biogas  

CGD City Gas Distribution  

CGDN City Gas Distribution Network 

CMB Coalbed Methane 

CNG Compressed Natural Gas 

COPA Computer Operator and Programming Assistant  

COVID Corona Virus Disease 

CPCL Chennai Petroleum Corporation Ltd 

Cr. Crore 

DBTL Direct Benefit Transfer In LPG 

DDD Door To Door Delivery 

DGH Directorate General Of Hydrocarbons 

DL Deep Learning  

DSF Discovered Small Field Policy 

E&P Exploration And Production 

EBP Ethanol Blended Petrol  

EOR/I0R Enhanced Oil Recovery/Improved Oil Recovery 

ER  Enhanced Recovery 

EV Electric Vehicle 

FDI Foreign Direct Investment  

FIPI Federation of Indian Petroleum Industry 

FPSO Floating Production Storage and Offloading 

FSRU Floating Regasification Storage Units  

GAIL Gas Authority of India Ltd. 

GAIL(KLPL) Gail (Konkan LNG Private Limited) 

GIS-CAD Geographical Information System - Computer-Aided Drafting  

GMAW & GTAW Gas Metal Arc Welding Gas Tungsten Arc Welding 

GOI Government Of India 

GW  Gigawatt 
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HCV Heavy Commercial Vehicles 

HELP Hydrocarbon Exploration Licensing Policy  

HMEL HPCL Mittal Energy Ltd 

HPCL Hindustan Petroleum Corporation Ltd 

HS&E  Health Safety & Environment  

HSD  High Speed Diesel 

HSEPL HPCL Shapoorji Energy Private Limited ( 

HUC Hook-Up And Commissioning  

IC Internal Combustion  

IDT Institute Of Drilling Technology (ONGC) 

IIoT Industrial Internet of Things  

IIP Indian Institute of Petroleum 

IIT Indian Institute of Technology 

IIT BHU Indian Institute of Technology Banaras Hindu University  

IIT Kharagpur Indian Institute of Technology Kharagpur 

IIT Mumbai Indian Institute of Technology Mumbai 

IIT Roorkee Indian Institute of Technology Roorkee 

ITI Industrial Training Institute 

KB/d Thousand Barrels Per Day 

kg Kilogram 

KwH Kilowatt-Hour 

LCV Light Commercial Vehicle 

LDO Light Diesel Oil 

LKM Lakh Kilometre 

LNG Liquefied Natural Gas 

LNG Liquefied Natureal Gas 

LPG Liquefied Petroleum Gas 

MDPE Medium Density Polyethylene  

ML Machine Learning  

MMSCM  Million Metric Standard Cubic Meters. 

MMT Million Metric Ton 

MMTPA  Million Metric Tonne Per Annum  

MoPNG Ministry Of Petroleum and Natural Gas 

MRPL Mangalore Refinery and Petrochemicals Ltd  

NCVT National Council for Vocational Training 

NDR National Data Repository 

NEL Nayara Energy Limited 

NOC National Oil Companies 

NRL Numaligarh Refinery Ltd  

NSQF National Skills Qualification Framework 

O&M   Operations And Maintenance 



 

 

Skill Gap Study/Assessment for Hydrocarbon Sector in India 128 

O+OEG Oil And Oil Equivalent of Gas 

OALP Open Acreage License Policy 

OFSE Emergence Of Oil Field Services and Equipment 

OIDB Oil Industry Development Board 

OIL Oil India Ltd 

OIM Offshore Installations Manager  

OMC Oil Marketing Companies 

ONGC Oil And Natural Gas Corporation 

OPEC Organization of the Petroleum Exporting Countries 

P&U  Power & Utilities 

PDPU Pandit Deendayal Petroleum University 

PIB Press Information Bureau 

PNG Petroleum Natural Gas 

PNGRB Petroleum And Natural Gas Regulatory Board. 

PPAC Petroleum Planning & Analysis Cell 

PSU Public Sector Undertakings 

PSV  Public Service Vehicle 

QA/QC Quality Assurance/ Quality Check 

RGIPT Rajiv Gandhi Institute of Petroleum Technology 

RIL Reliance India Limited 

RO Retail Outlets 

RPA  Remotely Piloted Aircraft   

RPL Recognition Of Prior Learning 

SATAT Sustainable Alternative Towards Affordable Transportation  

SCADA Supervisory Control and Data Acquisition 

SDI Skill Development Institute 

SKO Superior Kerosene Oil 

SME  Subject Matter Expert 

STT Short Term Training 

TFS Total Final Consumption Energy Supply  

TMT Thousand Metric Tonnes 

toe Ton Of Oil Equivalent 

TPES Total Primary Energy Supply  
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Notes 
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