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Abstract— Indian automobile industry is set to witness the 

biggest emission reforms of the last two decades with the 

implementation of BS6 emission norms from 1st April 2020 

and Real Driving Emissions (RDE) from 1st April 2023. 

However, there are still lot of unanswered questions 

regarding test procedure of RDE for India. For India, 

adopting European RDE test procedure as it may be challenge 

because of the significant differences between India and 

Europe in terms of weather, geography, demography, road 

infrastructure, driving behavior and fuel quality. In India, 

vehicle technology is changing rapidly with changes in fuel 

quality, exhaust treatment systems of the internal combustion 

engines (ICE), electrification of vehicle segments and steps 

towards hydrogen-powered vehicles. But the current and 

future batches of ICE vehicles are likely to have a substantial 

share in on-road fleet till 2040, if not beyond. This not only 

requires substantial tightening of the emissions standards but 

also modification of technical parameters for testing of 

vehicles to reduce the emissions in the real world. This paper 

discusses details about 1) Why emission testing method 

matters? 2 What is Real Drive Emission (RDE) 3) How do 

RDE tests work in practice? 4) What equipment is needed for 

RDE? 5) What are ‘Conformity Factors’? 6) Considerations 

for more robust RDE test. 
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I. WHY EMISSION TESTING METHOD MATTERS? 

India is the fifth-largest global car manufacturer with one of 

the highest compound annual growth rates (10 per cent) of 

vehicle registration as of 2021.  

 Due to economic growth, and continued aspiration 

of vehicle ownership, the annual car sales in India are 

projected to increase from the current 3.5 million to about 

10.5 million three times increase by 2030. Cars and two-

wheelers will dominate the fleet with a share of about 87 

percent. 

 
Fig. 1: Car Production Volume by Countries 

 This will increase exposure to vehicular exhaust 

emissions. This requires not only improvement in emissions 

standards but also improvement in measurement procedures 

for emissions testing of vehicles to keep them low emitting 

on roads. In 2023, some major reforms in testing procedures 

are expected. This needs to be informed well.    

 In India, vehicle technology is changing rapidly with 

changes in fuel quality, exhaust treatment systems of the 

internal combustion engines (ICE), electrification of vehicle 

segments and steps towards hydrogen-powered vehicles. 

 But the current and future batches of ICE vehicles 

are likely to have a substantial share in on-road fleet till 2040, 

if not beyond. This not only requires substantial tightening of 

the emissions standards but also modification of technical 

parameters for testing of vehicles to reduce the emissions in 

the real world.  

 Already, vehicular emission is a major cause of air 

pollution in urban areas. Typically, vehicular emission 

contributes 20-30 per cent of particulate matter 2.5 (particles 

of size less than or equal to 2.5 micrometers) at the breathing 

level of air quality. This is considered more toxic because of 

the toxic constituents of its PM2.5 emissions.  

 According to studies, vehicles annually contribute 

about 290 gigagrams (Gg) of PM2.5. At the same time, 

around eight per cent of total greenhouse gas (GHG) 

emissions in India are from the transport sector, and in Delhi, 

it exceeds 30 per cent. 

 Most countries have formulated regulations for 

testing vehicles at the manufacturing end and when in use. 

The vehicle certification procedures consist of testing engine 

performance and emission compliance on the engine chassis 

dynamometer in the laboratory.  

 A drive cycle (a series of continuous data points of 

speed and time that approximates driving pattern in terms of 

acceleration, deceleration and idling) is followed to achieve 

acceptable test results. This is expected to simulate realistic 

driving intended for the vehicle type that has a bearing on 

emissions.  

 The Indian Drive Cycle (IDC) was the first driving 

cycle formulated for vehicle testing and certification in India 

based on extensive road tests. The IDC was a short cycle 

comprising six driving cycle modes of 108 seconds 

(reflecting a pattern of acceleration, deceleration and idling).  

 But the IDC did not cover all the complex driving 

conditions that are normally observed on Indian roads. The 

average speed of IDC was 21.9 kilometers per hour (covering 

3.94 km), which was high for congested cities and low for 

rural roads or highways.  

 The IDC considered only gentle accelerations 

(<0.65 meters per second square) and relatively low engine 

loads. IDC allowed preconditioning of idling time (other than 

diesel vehicles) of 40 seconds that warmed up the engine 

before testing on the chassis dynamometer and ignored the 

cold start stage when the emissions is maximum. Because of 
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these limitations, IDC does not represent real-world driving 

and is likely to underestimate the emissions. 

 Subsequently, as an improvement over IDC, the 

Modified Indian Drive Cycle (MIDC) was adopted, which is 

equivalent to the New European Driving Cycle (NEDC). 

MIDC accounts for wider speed profiles and is a better-suited 

cycle than the IDC.  

 MIDC is also significantly close to the idling 

conditions observed in real-world driving. The maximum 

speed in the MIDC cycle is set to 90 km/h.  

 Despite the improvements, MIDC may still 

represent vehicular emissions during on-road conditions 

adequately because of variations in traffic density, land-use 

patterns, road infrastructure and poor traffic management.  

 Also, the acceleration profiles in cities vary 

significantly from the prescribed acceleration in MIDC. The 

realistic speed-acceleration profiles are considerably higher 

than that mandated in MIDC. 

 Accelerations and decelerations are not well-

reflected in the MIDC in high power requirement zones. In 

such 

 Conditions, vehicles emit high nitrogen oxides 

(NOx) and other pollutants.  

 It has therefore become necessary to adopt the 

Worldwide Harmonized Light Vehicle Test Procedures 

(WLTP), which is a global harmonized standard for 

determining the levels of pollutants from ICE and hybrid cars.  

 It is prudent that India adopts WLTP and suitable 

cycle or equivalent procedure to include wider range of 

driving conditions, more representative of on-road driving 

conditions as being prescribed by other countries. 

II. WHAT IS REAL DRIVE EMISSION (RDE)?  

The Real Driving Emissions (RDE) test measures the 

pollutants, such as NOx, emitted by cars while driven on the 

road.  RDE does not replace the WLTP (Worldwide 

Harmonized Light Vehicle Test Procedure) laboratory test 

but complements it.  

 World is now moving towards measuring emissions 

in the real world when vehicles are driven. For the real driving 

emissions (RDE) tests, the European Commission, the United 

States and China suggest that the driving cycles and 

laboratory tests do not reflect the likely emissions during real 

driving conditions, which are more complex than laboratory 

driving cycles.  

 RDE is an independent test to overcome the 

limitations of WLTP and equivalent laboratory tests. A car is 

driven on public roads over a wide range of conditions. 

 Portable Emission Measurement System (PEMS) 

Equipment is installed on the vehicle that collects data to 

verify legislative caps for pollutants such as NOx, PN, etc. 

RDE tests are slowly becoming mandatory. 

 
Fig. 2: RDE Conditions for vehicle 

 International Centre for Automotive Technology in 

India is currently developing RDE procedures that are likely 

to come into force in 2023. 

 RDE ensures that cars deliver low emissions over 

on-road conditions. Europe is the first region in the world to 

introduce such on-road testing, marking a major leap in the 

testing of car emissions. 

III. HOW DO RDE TESTS WORK IN PRACTICE? 

Under RDE, a car is driven on public roads and over a wide 

range of different conditions. Specific equipment installed on 

the vehicle collects data to verify that legislative caps for 

pollutants such as NOx are not exceeded. 

 The RDE cycle must account for conditions 

prevailing in the country, such as:  

 Low and high altitudes 

 Year-round temperatures 

 Additional vehicle payload 

 Up- and down-hill driving 

 Urban roads (low speed) 

 Rural roads (medium speed) 

 Motorways (high speed) 

 

 
Fig. 3: Test condition for RDE 
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Fig. 4: Test Procedure for RDE 

 The results of the RDE emissions for the entire RDE 

trip should remain below the ‘not to exceed’ emissions limits. 

IV. WHAT EQUIPMENT IS NEEDED FOR RDE? 

To measure pollutant emissions as the vehicle is being driven 

on the roads, cars are fitted with Portable Emission 

Measuring Systems (PEMS) that provide a complete real-

time monitoring of the key pollutants emitted by the vehicle 

(i.e., NOx). 

 The PEMS used for regulated emissions are 

complex pieces of equipment that integrate advanced gas 

analyzers, exhaust mass flow meters, weather station, Global 

Positioning System (GPS) and a connection to the vehicle 

networks. 

 All parties – including approval authorities – must 

learn the proper use of PEMS systems. There is no ‘standard’ 

PEMS equipment and equipment manufactured by different 

suppliers will always deliver slightly different results. The 

collected data is analyzed to check that the RDE trip 

boundary conditions were achieved and that the emissions 

were within acceptable levels. 

 

 

V. WHAT ARE ‘CONFORMITY FACTORS’? 

A conformity factor is defined as a ‘not to exceed limit’ that 

considers a margin for error, which is present simply because 

the PEMS equipment does not deliver the same results for 

each test.  

 For example, PEMS are not as accurate as a full 

laboratory system so they will not measure to the same level 

of repeatable accuracy as a lab test. In practice, car 

manufacturers must set their design objectives well below the 

legal limit to be certain of complying. 

 The critical issue in the RDE test is the appropriate 

Conformity Factors (CF) to account for measurement 

uncertainty of on-board equipment when compared to 

laboratory tests. 

 The CF is ‘not to exceed limit’ that considers a 

margin for error present simply because the PEMS equipment 

does not deliver precisely the same results for each test.  

VI. CONSIDERATIONS FOR MORE ROBUST RDE TEST:  

 The Indian RDE testing should consider extending 

altitude limits up to 2400m mean sea level (MSL). The 

motorable altitude is in the range of up to MSL to 3500 

m. Most vehicles' common range of altitude is expected 

to be MSL to 1,300 m, excluding the hilly areas.  

 India has a large area with significant periods of near- 

and sub-zero temperature zones in the winter months. 

The lower temperature limits should preferably be 

extended to 0 degree Celsius.   

 India is using MIDC for type approval, which is no 

longer aligned with international laboratory testing 

cycles. India should shift to WLTP.  

 The Indian market has highly efficient multi-point fuel 

injection diesel vehicles and such vehicles can achieve 

lower particle number / particulate matter emissions with 

tailpipe emission control devices. Therefore, the PM / PN 

limits can be further tightened in heavy-duty diesel 

vehicles.  

 India needs to define CFs for RDE testing aligned with 

international best practice while meeting Indian 

requirements. EU has implemented CF at 1.5 (NOx and 

PN) level for EURO-6b. In due course of time, the 

emission limits during RDE should become fuel-neutral 

— to be same for vehicles on different fuels.  

 Road maintenance and marking, smart traffic signaling, 

encroachments, standard speed breaker design, speed 

warnings and traffic discipline are important contributors 

to RDE. These should be optimally considered in RDE 

for urban, rural roads and highways.     

 Poor quality lubricants and their inappropriate recycling 

are important causes of RDE. The quality of lubricants 

should be improved and recycled unorganized sales of 

the lubricants should be stopped. 

VII. CONCLUSION & SUMMARY 

Being “RDE Ready “is truly a Challenge. Change of 

environment is the key challenging factor. RDE is influencing 

all development areas. Unified RDE post processing is key 

for fast RDE calibration. RDE needs Development Effort 

(hardware and Calibration) 
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RDE adoption means developing compatible vehicles 

 Hardware Development 

 Calibration Validation efforts 

 Verifying the repeatability and consistency of test results 

 Adoption of RDE will mean additional efforts 

beyond BSVI. In view of BSVI timelines it is extremely 

difficult to do additional development within BSVI timeline. 

High Risk to Industry Growth. 
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