
Summary of Rajkot City Energy Consumption and GHG Emissions (2019-20) 
 

City Profile & Overview of GHG Emissions: 
Rajkot, an industrial town famous for its foundry and machine tools industries, is the fourth largest city in the 
state of Gujarat, with a population of 1,797,530 population, covering an area of 161.86 sq. km. It is located 
on the banks of the Aji and Nyari rivers at the center of peninsular Saurashtra region, in the central plains of 
Gujarat state. Rajkot falls under India’s hot and dry climatic zone. Rajkot experiences three distinct seasons 
of summer, monsoon, and winter. The average maximum and minimum temperatures recorded over the last 
40 years are 43.5˚C and 24.2˚C respectively.  

As Rajkot city is an industrial hub of Saurashtra region, tremendous growth in population is noticed due to 
increase in industrial, trade, and commercial activities which increases service demand and related energy 
consumption. Energy consumption in the city is increased from 15.7 million GJ in year 2015-16 to 20.5 million 
GJ in year 2019-20. Total community level GHG emission from the city is 2,615,116 tCO2e in year 2019-20. 
Per capita GHG emission in the city is 1.45 tCO2e in year 2019-20, which is less than India’s per capita GHG 

emission of 1.6 tCO2e in year 2018. 

Table 1 City Profile, Rajkot 

Local Government Rajkot Municipal Corporation 

State Gujarat 

Population 1,797,530 

Area (Sq. Km) 161.86 

No. of Zones 3 

No. of Wards 18 

No. of Households 384,138 

Household Size 4.68 
 

Table 2 GHG Emission Scenario, Rajkot 

GHG Emission Scenario of Rajkot City in 2019-20 

Total Energy Use (GJ)                       20,522,662.62 

Total GHG Emission (tCO2e)                2,615,116.03 

Per Capita Energy Use (GJ) 11.42  

Per Capita GHG Emission (tCO2e)                      1.45  

Emissions from Waste Sector (tCO2e) 200,168.76 
 

Community-Scale Energy Consumption & GHG Emissions: 

Energy Consumption in Rajkot City (2019-20):  
On-road Transportation is the highest contributor in Rajkot, accounting for 41% of overall energy 

consumption followed by Residential Buildings sector (29%), Manufacturing Industry and Construction (26%) 

and Commercial and Institutional Buildings/Facilities (4%) (See Figure 01).  

Table 3 Sector-wise Energy Consumption in 2019-20 

Sector Energy Use (GJ)  

Stationary Units 12,163,365 

Residential Buildings 5,874,255 



Commercial and Institutional 
Buildings/Facilities 

931,593 

Manufacturing Industry and 
Construction (i.e., Industrial 

sector) 
5,357,517 

Agriculture, forestry, and fishing 
activities (i.e. mainly agriculture) 

0 

Mobile Units 8,359,298 

Transportation* 8,359,298 

Total 20,522,663 

*Transportation includes on-road transport, rail and aviation 

 

Figure 01: Sector-wise Energy consumption in Rajkot, (2019-20) 

 

Waste Generated and Treated in Rajkot City (2019-20): 
 

Table 4 Waste Sector Activity Data 

Waste Sector Activities Data Unit 

Solid Waste Management 

Daily MSW Generated 650 TPD 

MSW Biologically Processed - 
composting 

375 
TPD 

MSW Biologically Processed -  
Biomethanation 

- 
TPD 

MSW Processed -  
Incineration/Recycling 

200 
TPD 

MSW Disposal in landfills*  75       TPD 

Wastewater Management 

Daily Waste Water Generated 231 MLD 

Treatment Capacity 317 MLD 

Sewerage Network Coverage 91 % 

Population coverage using Septic 
tanks  

4 
% 

Population coverage using pit 
latrines  

- 
% 

Discharge of wastewater without 
treatment 

41.98 
% 

Inlet BoD (Organic load) 198.34 Mg/L 



*Rajkot’s landfill site is categorized as dry scientifically managed semi-aerobic 
 

GHG Emissions from Rajkot City in 2019-20: 
While Manufacturing Industry and Construction is third largest contributor in energy consumption, it is 

highest contributor in GHG emissions in the city (37%) due to highest consumption of electricity in this sector. 

This is followed by Residential Buildings sector (30%), Transport (21%), waste (8%) and Commercial and 

Institutional Buildings/Facilities (4%) (See Figure 02).  

 
Table 5 Sector-wise GHG Emission in 2019-20 

Sector 
GHG Emissions 

(tCO2e)  

Stationary Units 1,856,743 

Residential Buildings 773,779 

Commercial and Institutional 
Buildings/Facilities 

104,421 

Manufacturing Industry and 
Construction (i.e. Industrial sector) 

978,544 

Agriculture, forestry, and fishing 
activities (i.e. mainly agriculture) 

0 

Mobile Units 558,204 

On-Road Transportation 547,184 

Rail 6,797 

Aviation 4,223 

Waste 200,169 

Solid Waste Disposal 21,191 

Biological treatment 52,845 

Incineration and open burning 0 

Wastewater 126,133 

Total 2,615,116 

 

 

Figure 02: Sector-wise GHG emission in Rajkot, (2019-20) 

 Total Community-Scale Energy use in 2019-20: 2,05,22,663 Giga Joules 

 Largest Energy consumers: Transport (41%), Residential Building (29%) & Manufacturing 
Industries and Construction (26%) 

 Total community-scale GHG emission in 2019-20: 26,15,116 tonnes of CO2e 



 Largest GHG emitters: Manufacturing Industries and Construction (37%), Residential Building 
(30%) & Transport (21%) 

 

The trend of Energy Consumption and GHG Emission in Rajkot City from 2015-16 to 2019-20:  

 

 

Figure 03: Trend of energy consumption in Rajkot during (2015-16) to (2019-20) 

Overall sector wide Energy consumption trend has been shown in Figure 03. Trend of energy consumption is 

linearly increasing with annual average growth rate of 6.1% from 2015-16 to 2019-20. Annual average growth 

rate is highest in manufacturing industries and construction (28.7%), followed by residential buildings (5.1%), 

transportation sector (1.3%). Decreasing annual average growth rate is noted in Commercial and Institutional 

Buildings/Facilities by 1.4% due to the change in the policy by DISCOM some of the commercial units were 

categorised in industrial sector and considered in indutrial sector, which is one of the reason of highest 

average annual growth rate in manufacturing industries and construction.  

 

Figure 04: Trend of GHG emission in Rajkot during (2015-16) to (2019-20) 

Overall sector wide trend of GHG emissions has been shown in Figure 04. Trend of GHG emission is linearly 

increasing from 2015-16 to 2019-20 with average annual growth rate of 6.5% from 2015-16 to 2019-20. 

Annual average growth rate is highest in manufacturing industries and construction (36%) followed by 

residential buildings (3.6%), and transportation sector (0.2%). Decreased average annual growth rate is noted 

in commercial and institution sector is decreasing by 9.9% and waste sector with 1.3%. 

Supply Side Energy Consumption and associated GHG Emissions: 
Primary and secondary energy sources supplied to the demand-side sectors for consumption are referred to 

as the supply-side sources. These include liquid, solid and gaseous fuels, electricity, and renewable sources 

of energy. Grid electricity is the dominant energy type that is typically used in almost all sectors. Petroleum 

products are used extensively for community transportation in Rajkot city and the industrial sector. 



Electricity is the predominant energy type in Rajkot city and makes up 32.5% of the energy mix, being used 

prominently in all sectors, followed by natural gas (28.2%), LPG (14%), petrol (13%), diesel (11%), and 

kerosene (1.3%). It is interesting to note that although electricity accounts for 32.5% of the energy mix it 

contributes to 65.6% of the GHG emission in Rajkot, largely due to India’s GHG intensive thermal power based 

generation system. This is followed by natural gas (10.5%), petrol (8%), LPG (7.8%), diesel (7.2%), and 

kerosene (0.8%) (See Figure 07). 

Energy Consumption and GHG Emission based on Energy Source in 2019-20:  
 

Table 6 Supply side-based Energy Consumption and GHG Emission in 2019-20 

Fuel/Energy Source 

Energy Use by Source Category 
(GJ) (2019-20) 

GHG emission by Source       Category 
(t CO2e) (2019-20) 

Stationary 
Units 

Mobile Units 
Stationary        

Units 
Mobile            
Units 

Diesel 0 2,257,434 0 167,849 

Petrol 0 2,668,229 0 185,585 

Natural Gas 2,379,640 3,400,090 53,524 191,631 

LPG 2,846,031                 33,543  179,741             2,118.43  

Kerosene 270,106 - 19,489 - 

Indirect Electricity 6,667,588 - 1,523,885 - 

 

 

Figure 05: Source-wise supply-side energy consumption in Rajkot, (2019-20) 

 



 

Figure 06: Source-wise supply-side GHG emission based on energy source in Rajkot, (2019-20) 

 

Figure 07: Source-wise supply-side energy consumption and GHG emission in Rajkot, (2019-20) 

• Prominently used Energy sources: Indirect Electricity 

• Total community-scale GHG emission from energy consumption in 2019-20: 26,15,116 tonnes of 

CO2e 

• Largest GHG emitting Energy sources: Indirect Electricity 

 

Local Government Level Energy Consumption & GHG Emissions: 

Energy Consumption and GHG Emission by Rajkot Municipal Corporation in 2019-20: 
 

Table 7 Sector-wise Energy Consumption and GHG Emission by Rajkot Municipal Corporation in 2019-20 

Sector Energy Use (GJ) 
GHG emission 

(tonnes of CO2e) 
Buildings                 56,499.94                     6,567.97  

Waste Water Treatment                 43,993.76                     9,993.68  
Water Supply              150,260.85                  33,891.75  

SWM                    1,118.70                        255.68  
Street Lighting                 32,652.00                     7,462.65  

Transport                 43,335.50                     3,222.16  
Total              327,860.75                  61,393.90  

 



Water supply accounts for 46% of the total municipal energy consumption, followed by municipal building 

(17%), waste water treatment (14%), municipal vehicle transportation (13%) and street lighting (10%) and 

SWM transfer stations (0.3%) (See Figure 08) 

 

Figure 08: Energy consumption due to local government activities in Rajkot, (2019-20) 

Water supply is highest contributor total GHG emission from municipal facilities, which is 55%, followed by 

waste water treatment (16%), street light (12%), municipal buildings (11%) and municipal vehicle 

transportation (5%) and SWM transfer stations (1%) (See Figure 09) 

 

Figure 09: GHG emissions due to local government activities in Rajkot, (2019-20) 

 Total Energy use in 2019-20 by the local government: 3,27,860.75 Giga Joules 

 Largest Energy consumers: Water sector (46%) & Buildings (17%) 

 Total GHG emission in 2019-20 by the local government: 61,393.90 tonnes of CO2e 

 Largest GHG emitting sector: Water Sector (55%) & Wastewater treatment (16%) 
 

The trend of Energy Consumption and GHG Emission by Local Government: 
 



 

Figure 10: Trend of energy consumption due to local government activities in Rajkot during (2015-16) to (2019-20) 

Energy consumption trend for municipal buildings and facilities is shown in Figure 10. Trend of energy 

consumption is linearly increasing with annual average growth rate of 4.5% from 2015-16 to 2019-20. Annual 

average growth rate is highest in municipal buildings (78.8%), followed by SWM transfer stations (25.4%), 

waste water treatment (16.6), transport (3%) and water supply (1.5%). Decreasing annual average growth 

rate of 7.9% is noted in street lighting sector, as RMC replaced all street lights with LED lights in 2017-18.  

 

Figure 11: Trend of GHG emission due to local government activities in Rajkot during (2015-16) to (2019-20) 

GHG emission trend for municipal buildings and facilities is shown in Figure 11. Trend of GHG emission is 

linearly increasing with annual average growth rate of 2.3% from 2015-16 to 2019-20. Annual average growth 

rate is highest in municipal buildings (29.9%), followed by SWM transfer stations (25.4%), waste water 

treatment (16.4), transport (3%) and water supply (1.4%). Decreasing annual average growth rate of 7.9% is 

noted in street lighting sector, as RMC replaced all street lights with LED lights in 2017-18.  


