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HDV Fuel Economy Regulation (Supply-Side Intervention)



HDV Fuel Economy Norm Study

Aim: To develop a holistic roadmap for the 

implementation of revised and robust 

efficiency norms for the HDV Sector in India

Objectives

• To study the: 

• Trend of HDV market in India

• Technology penetration

• Emission and fuel consumption

• Safety norms

• To formulate the fuel economy 
norms accordingly

Source: SIAM, TERI Analysis

*Note: Dotted line highlights projected values
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Annual Domestic Sales: 2,53,094 by the year 2030-31

Stock of HDVs: 9 million HDVs contributing to about 3.3 TTKMs, by the year 2030-31



Comparative Assessment: HDV Fuel Economy Norms

European UnionJapanChinaUnited States
Country

/Region

GVW> 3.5 tonnesGVW> 3.5 tonnesGVW> 3.5 metric tonnesGVWR>= 8,500 lbsClassification of HDVs

HDV CO2 emission standardsHDV fuel efficiency standardsHDV fuel consumption standardsHDV fuel efficiency standards
Type of standard

European Union

(European Commission, Parliament, 

Council, and Member States)

Ministry of Economy, Trade and Industry 

(METI);

Ministry of Land, Infrastructure, 

Transport & Tourism (MLIT)

Ministry of Industry and Information 

Technology (MIIT);

China Automotive Technology & 

Research Centre (CATARC)

US Environmental Protection Agency (EPA);

National Highway Traffic Safety 

Administration (NHTSA)

Regulating agencies

All on road vehicles with GVW> 

3.5tonnes

Diesel trucks and diesel highway buses 

with (GVW) >= 3.5t;

Diesel tractor trucks, and transit buses 

with GVW >= 6t

HDV diesel and gasoline vehicles with 

GVW> 3.5 metric tonnes
All on road vehicles with GVWR>= 8,500 lbsApplicability of HDV norms

2018201520122014Proposed

YesYesYesYesPhased implementation? (Yes/No)

2019–20242015–20192012–20132014–2018Phase 1 timeline

2025–20292020–20252014–20192018–2027Phase 2 timeline

2030 onwardsNA2021 onwardsNAPhase 3 timeline

grams CO2/ton-kmkilometres/litrelitres/100 kilometres
grams CO2/ payload ton-mile,

gallons/1,000 payload ton-miles
Units

VECTOGreenhouse Gas Emissions Model (GEM)Simulation models used (if any)



Energy Efficient Technologies for HDVs

• Power Train Technologies

• Engine (Advanced engine controls, Engine friction 
reduction, etc.)

• Transmission and driveline (More number of 
gears, improved gear efficiency, etc.)

• Alternate powertrains (Hybrid, Electric, etc.)

• Road Load Technologies

• Tires

• Aerodynamics

• Auxiliary power consumption reduction

• Vehicle weight reduction

Energy-losses breakdown for a typical tractor-trailer in India

Source: ICCT
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Learnings and Recommendations

Regulation's objective should be to encourage manufacturers to optimize engines and vehicles for efficiency 

across various real-world conditions 

Energy security is already a significant issue and is expected to become even 

more critical in the future

A country can leapfrog to state-of-the-art technologies for fuel consumption reduction, to make 

the HDV market competitive –fuel import reduction and emissions reduction

Level of stringency is a function of multiple factors: country’s priorities and commitments, technical 

capabilities and readiness of the manufacturing, testing know-how and facilities, etc.



Clean Freight Program – HDVs (Demand-Side Intervention)



Key Drivers of a Clean Freight Program

Essential to reduce carbon emissions by enhancing the energy efficiency of road freight transport in India using baseline 
emissions mapping of industries as a key pillar

Focusing on 
Driver Training 

Programs

Scrapping end-
of-life MHDVs

Incentivizing 
Fuel Efficiency 
Improvement

Technology 
Advancement: 
Zero Emission 
Trucks (ZETs) 

Stringent fuel 
efficiency 

regulations for 
HDVs

Moving Towards Clean Freight in India 

Identification of 
Shipper/ Carriers

Emission tracking 
and monitoring 

system

Calculation of 
baseline emission

Setting of 
shipper-wise 

emission targets

Lowering emission 
targets and meeting 

newer ones periodically

Fiscal/non-fiscal 
benefits to Shippers/ 
Carriers for adoption 

of cleaner freight

Steps Involved



International Clean Freight Programs
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Partnership Programs

Freight carriers and 
implementing agencies 
sign an agreement to 

achieve specific targets 
for reducing overall 

emissions

Industry led Voluntary 
Programs

Freight carriers submit 
their sustainability 
targets and design 

action plan to achieve 
those targets. 

Accreditation is done by 
the program when the 

action plan is 
completed

Government Led 
Voluntary Programs

Government sets 
mandatory target for 

freight carriers

9
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Comparative Assessment of Clean Freight Programs (1/2)

Parameters
Clean Freight Programs

SmartWay (USA, Canada) EcoStars Fleet Recognition (UK) China Green Freight Initiatives (China)

Inception Year 2004 2009 2012

Voluntary/ Mandatory Voluntary  Voluntary Voluntary

Government-led/Industry-led Government-led (Partnership) Government-led Government-led

Agencies Involved US EPA; NR Canada
Transport Research Laboratory

(TRL)

Central Road Transport Association (CRTA); 

Ministry of Transport; Research institute of 

Highways (RIOH) ; Clean Air Asia (CAA)

Target sectors All freight transport Road freight Road Freight

Target stakeholders
Shippers, Freight Carriers, Logistic 

companies
Commercial fleet operators Freight Carriers, Logistic companies

More than 100 members 

(Yes: >100 members, No: <100 members)
Yes Yes No

Phased Implementation (Yes/No) Yes Yes Yes

Measurement/Reporting & Verification
Companies report their data to EPA through 

truck tool, EPA reviews it 

TRL collects qualitative and quantitative data 

from members 

Companies are encouraged to meet the 

requirements for green trucking

Ratings of member companies Star Ratings Star Ratings Green leaf ratings

Methodology Used
Fleet logistics Energy and Environment 

Tracking (FLEET) model 
Programs emission toolkit China Freight Vehicle Standard

Membership Free Free Free

Benefits provided to the members

• Assessment tools

• Performance reports

• Data based results to be shared with 

investors, clients

• Sharing of knowledge for fuel 

management, driver skills, vehicle 

maintenance, performance monitoring

• Custom roadmap to achieve targets

• Sharing of best practices 

• Annual CGFI seminars

Direct Financial Incentives No No No

Program Impacts

(reduction in CO2/ Cost Savings)

• >133 million metric tons of CO2

• Savings of $41.8 billion in fuel costs
• Not Available • Not Available



Comparative Assessment of Clean Freight Programs (2/2)

Parameters
Clean Freight Programs

Objectif CO2 (France) Lean and Green (Europe) PLVB (Brazil)

Inception Year 2008 2007 2016

Voluntary/ Mandatory Voluntary Voluntary Voluntary

Government-led/Industry-led Government-led Industry-led Industry-led

Agencies Involved Ministry of Ecology, ADME

Connekt GS1, Flanders Institute for logistics, 

Cluster for Logistics Luxemburg, AEGOC, 

Freight Leaders Council Italy

Logistics service providers and carriers

Target sectors Road Freight All freight transport All freight transport

Target stakeholders Freight carriers
Shippers, Carriers, Logistics Service Providers, 

Ports 
Shippers, Carriers, Logistics service providers

More than 100 members 

(Yes: >100 members, No: <100 members)
Yes Yes No

Phased Implementation (Yes/No) Yes Yes Yes

Measurement/Reporting & Verification Voluntary charter to reduce CO2 emissions 
Action Plan to reach member’s reduction 

targets

members measure, report, and verify their 

data

Ratings of member companies Star Ratings Star Ratings Star Ratings

Methodology Used
Web based tool (in-line with French Grenelle 

law)
GLEC Framework, EN 16258

Greenhouse Gas Protocol, ISO 14064-1, EN 

16258

Membership Fees Annual membership fees Annual membership fees Annual membership fees 

Benefits provided to the members

• Networking events, workshops

• Sharing of best practices

• Custom-made solutions for increasing the 

efficiency 

• Networking, branding, development of 

marketing materials, press releases, public 

relations management, “speed docking” 

competitions to reduce cycle times of 

deliveries

• Partnership events

• Sharing of best practices related to 

vehicle solutions and fleet operations

Direct Financial Incentives No No No

Program Impacts 

(reduction in CO2/ Cost Savings)
• > 3 million tons of CO2e avoided • >500 thousand tons of CO2 avoided • Not Available



Key Learnings from Clean Freight Programs

• Worldwide, clean freight programs are voluntary in nature; therefore, the roles 

of freight carriers and shippers are crucial in the implementation of such 

programs

• For Indian context, a centralized program administered by a central 

agency will be more beneficial

• Different clean freight programs use different methodologies to calculate energy 

consumption and GHG emissions related to freight and passenger transport 

services. 

• Generally, emission intensity is measured in CO2/t-km or CO2e/t-km

• For a similar program in India, a phased implementation starting with large 

fleet operators can be designed. These operators generally have greater 

access to capital and can be more responsive to any voluntary approach



Clean Freight in India: Implementation Strategy

• Target setting on shippers (as they can instruct their 
associated carriers to comply with pre-defined targets) 

• Data reporting by carriers to their shippers (data related 
to fuel consumption, CO2 /CO2e emissions annually) 

• Shippers can share the data received from their respective 
carriers to an empaneled energy auditor for  verification and 
certification

• Regulatory agency can cross-verify this data with 
shippers, in case of any discrepancy

• Based on cross-verification, regulatory agency/BEE can certify 
whether shippers have achieved respective target or not

• Inclusion of freight transport in the Carbon Credit 
Trading Scheme (CCTS), allowing trading of ESCerts 

• Phased implementation, starting with large shippers



Clean Freight in India: Responsibility Matrix

Stakeholders Roles Responsibilities

Bureau of Energy Efficiency (BEE)

• Administrative/Regulatory
BEE could act as the regulator for a clean freight program (in-

line with CCTS)

• Target setting for shippers
In consultation with shippers, BEE would set specific targets 

for each shippers

• Cross-Verification 
BEE would cross-verify the data reported by shippers (in case 

of any discrepancy)

• Issuing star ratings for carriers

BEE would issue star ratings to the carriers associated with 

shippers, after ensuring data authenticity (based on the 

certificate issued by the auditor)

Empaneled Energy Auditor of BEE

• Verification Energy auditor would verify the data reported by shippers

• Certification
Energy auditor would issue certificate of authenticity of data 

reported by shippers

Shippers

• Target Setting for shippers
Shippers would collaborate with BEE for setting specific 

targets

• Data monitoring and verification
Shippers would monitor and verify the data reported by their 

carrier

• Data reporting to the energy auditors Shippers would submit the data to the energy auditor

• Cross-verification
Shippers would aid BEE in cross-verification of documents (in 

case of any discrepancy)

Carriers
• Data reporting to the shippers

Carriers associated with their respective shippers would 

report the data related to their overall operations (e.g. fuel 

consumption, GHG emissions, etc.) to the shippers

• Star ratings Carriers would receive the final star ratings issued by BEE



Modal Shift: Role of Railways in Decarbonizing Transport



Railways: Accelerating or Chugging?

65%

49%

75%

54%

75%

57%

83%
74%

35%

51%

24%

46%

23%

43%

15%
26%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Passenger Freight Passenger Freight Passenger Freight Passenger Freight

1990-91 2000-01 2010-11 2019-20
Road Rail

Share of Road and Rail in Passenger and Freight Transport Demand

5 4 3 3 3

69
81 87 88 89

26
15

10 9 8

0%

25%

50%

75%

100%

2019-20 2030-31 2040-41 2050-51 2070-71

LGV MHGV Rail Aviation

Projected Modal-split in Freight Transport

Source: TERI Transport Model

Modal shift: Moving people and freight on to railways serves as the key policy lever

A passenger train in India carries about 800 to 1,200 passengers at a time; a goods train, about 4,000/4,500 tonnes of cargo

Railways is 4.5 times less emission intensive than road transport for per tonne km of freight carried

Source: MoRTH & Indian Railways



Importance of Railways in Transport Decarbonization

~7.9 mt of CO2 of avoided 

emissions

Indian Railways recorded freight 

loading of 1500 mt (2022-23)

Between 2019-20 and 2022-23

IR reported increase in loading of 

302 mt & movement by 234 BTKM 

Assuming the lead distance of 570 km, 
same as railway’s average lead for freight

Average payload of 16 tonnes per 
trip by a truck in India

and

Translates to about 19 million trips by 

trucks on Indian roads

Source: TERI Analysis



Strategies to Increase Railway's Share in Freight Transportation

Reports available: https://www.teriin.org/project/strategies-increase-railways-share-freight-transportation   

● Objective 1 - Focuses on analyzing operational constraints 

at station and terminal level and develop tools for quick 

identification and response to bottlenecks affecting freight 

movement

● Objective 2 - Focuses on identifying commodities presently 

moving by road which can be shifted to railways and 

suggesting improvements to existing marketing policies

● Objective 3 - Aims to relook at existing tariff policies and 

suggests areas where improvements can be made to make 

rail tariffs more competitive compared to other modes

https://www.teriin.org/project/strategies-increase-railways-share-freight-transportation


Policy Wins

Recommendations from the Policy Brief on Freight 

Forwarder Scheme provided key policy inputs for the 

Mission 3000MT Policy Document of the Indian Railways

Recommendations from the Policy Brief on Rail Freight 

Terminals provided key policy inputs for the GATI Shakti 

Cargo Terminal Policy of the Indian Railways



Policy Wins

‘Rail Green Points’ Initiative of Indian Railways Toolkit for Freight Terminals

• 2,001 Goods Sheds, 1,086 Sidings, and 72 Private Sidings are 
operational on IR Network

• Only 43% of Goods Sheds handle more than 100 rakes/year

• Terminal Capacity is Highly Underutilized



Sharif.Qamar@teri.res.in

THANK YOU
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