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Green NCAP Roadmap 2030
“The highest standard is attributed to a car that maximises the reduction of its own pollutants and
greenhouse gasses and, at the same time, operates at minimised fossil fuel consumption and/or
maximized energy efficiency under real-world conditions during its life time”

Introduction
This roadmap provides guidance on the evolution of the independent consumer test program Green NCAP, starting
from the results of the Green NCAP “pilot project”. It gives explanations and justifications for future tests and
assessments and suggests suitable introduction timing in the context of regulatory and technology developments.
For many years, consumers have pointed out significant differences between the fuel consumption claimed by
manufacturers in advertising and the actual consumption they experience of a vehicle in-use. The defeat device
crisis in 2015 highlighted important flaws in the Whole Vehicle Type Approval system, that were at the root of this
problem. The legislator has rapidly adopted a new laboratory test cycle WLTC and real-world driving emission
requirements RDE to improve the situation and restore trust of the consumer in the regulatory system. Although
these were major improvements, the measures taken will not be enough to change the attitude from the industry
and the public at large. To shift the paradigm towards designing real green and sustainable vehicles,
complementary tests and assessments are necessary. Comprehensive, objective but easy to understand rating
information shall empower consumers and fleet operators alike to make informed purchasing decisions about clean
and energy efficient vehicles.
As an advocate for clean and energy efficient vehicles, Green NCAP aims to highlight failings and weaknesses of
pollutant abatement and greenhouse gas emission control. For the consumer and operator, fuel/energy
consumption and driving range are also important considerations when purchasing eco-friendly cars. Green NCAP
challenges vehicle manufacturers on the products they are selling by informing the market in a transparent,
objective yet simple manner about the environmental performance of new cars. Green NCAP uses the latest stateof-the art measurement techniques and associated equipment, pushing for innovation, research and development
of technology. By promoting a smaller ecological footprint for new vehicles on the market, the fleet will quicker
develop in a positive way for the environment and be more favourable for the wallet at the same time.
Objective and comprehensive information based on scientifically sound test methods are condensed in a simple
rating that will be provided to the consumer and fleet operator. Green NCAP is unique to other initiatives in the field
as it combines pollutant and greenhouse gas emissions with vehicle’s energy efficiency under a single assessment
and rating system for the economic region. To obtain a good rating for their products manufacturers shall offer the
best possible technology as standard in all segments and countries, protecting the environment and saving cost for
the end user. The Green NCAP program aims to spark competition between manufacturers and targets an upward
spiral of the environmental performance of vehicles at lowest cost for the environment, society and the individual
consumer. Only the cleanest, most energy and cost-efficient vehicles are awarded the top rating against the strict
test procedures that Green NCAP applies and will continue to roll-out ahead of regulatory developments.
In the coming years, significant changes are anticipated to the regulatory landscape and to the content of vehicle
environmental performance approval requirements. The European Commission is implementing UN GTR No 15 on
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WLTP, has implemented Real-world Driving Emissions (RDE) and has begun to work on Euro 7. At the UNECE,
discussions started on a GTR regarding RDE aiming to roll out harmonised, real-world testing at the international
level. Green NCAP today and in the future must ensure that its environmental performance ratings will complement
and be ahead of those developments so as to reward better environmental performance in a faster timescale than
regulations globally require.

A Paradigm Change
In the design of all technical devices, trade-offs have to be made and this is very much so for a vehicle and its
powertrain management. One of the many trade-offs that directly impacts the environmental performance of a
vehicle, is the one between Energy efficiency, Pollutant emissions and Propulsion unit performance. Decades ago,
the vehicle’s energy efficiency and pollutant emissions were hardly deemed important to the manufacturer. Both
were sacrificed to offer a car with the best possible power, torque and drive-ability to the customer.
During the oil crises in the 1970’s, fuel consumption also became a design constraint, but it remained of secondary
priority up to the late 1990’s when consumers started to value again a low fuel-consuming vehicle due to high fuel
prices. But the legal pollutant emission requirements were still lenient at that time and only some of the pollutants,
notably CO and to a lesser extend HC and NOx, were regulated in the EU. Subsequently, the EU introduced the
Euro 3 to Euro 6 standards within a period of three decades. As a result, pollutant emissions also became part of
the trade-off in engine management system design, outlined above. This led to significant progress and innovation
in pollutant emission abatement technology, which was exported to countries around the globe. Air pollutant levels
dropped notably, and the applicable test cycle results showed that fuel/energy consumption improved too.

F IG . 1 S CHEMATIC

EXAMPLE OF EMISSION LABORATORY SAMPLING

The general assumption stemming from these days was that the fleet was largely contributing to air pollution
mostly during so-called ‘normal’ driving. However, a definition of this expression and of an average driving style
does not exist in approval legislation. In essence, it is not the vehicle that produces the exhaust emissions, but it is
the propulsion unit(s) that is fitted in it. Hence, the propulsion unit of cars and vans should be assessed in the most
comprehensive manner to cover the various design trade-offs applied in the operational points on and under the
maximum engine load curve (Fig. 1), similar as is already the case for heavy-duty vehicles (trucks, busses) for
decades. Today, despite the introduction of the WLTC in 2017, the non-sampled area in regulatory testing is not
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sufficiently challenged and therefore offers flexibility to the manufacturer to adapt fuelling strategies to the
detriment of pollutant and greenhouse gas emission abatement as well as to energy efficiency.
Therefore, to avoid window dressing and optimising test results to pass the approval test by the manufacturer, the
concept of ‘normal’ driving must be abandoned. Green NCAP testing drives pollutant emissions and fuel
consumption to be optimised in the full operation domain under the maximum engine load curve. The same
assumption is valid for all ambient temperatures and possible pressure ranges that a vehicle is likely to experience
during its lifetime. This paradigm change requires fundamentally different development methodologies and
application of advanced emission abatement technology. Green NCAP aims to make updates to the test
procedures step by step to turn this desired paradigm change into reality within a feasible timeframe.

Strategic Goals
To achieve Green NCAP’s mission and fulfil our vision for the program, five strategic goals have been formulated in
line with the overall objectives of the initiative listed in Annex B:

1. Verify vehicle manufacturer claims of vehicle’s environmental performance
There are a number of measures available to lower fuel/energy consumption, reduce CO 2 emissions under realworld driving conditions and increase driving range. Factory-installed technical solutions, such as start/stop
systems, gear shift indicators, thermal management measures; predictive driving recommendations based on the
road topography, as well as measures motivating drivers to adopt a more fuel-efficient driving style (e.g. eco
trainers, eco displays, fuel-saving competitions) have been applied in recent years. Consumer ratings must both
acknowledge these technical solutions and verify whether they perform under real-world conditions as claimed by
the manufacturer.

2. Reduce pollutant and noise exposure damaging to human health
Air pollutant emissions from transport are an important contributor to air quality problems, mainly in cities worldwide. Air quality problems are scientifically proven to be the root cause of health problems and premature death.
For this reason, emissions of particulate matter (PM) of very small size (PN), nitrogen oxides (NOx), unburnt
hydrocarbons (HC) and carbon monoxide (CO) are regulated in the EU. Good progress has been achieved over
the past decades in limiting exhaust emissions of many pollutants from road transport. However, especially in
urban areas there is still considerable room for improvement by designing cleaner vehicles as well as those
producing less noise. Flaws in legislative approval testing and requirements can be addressed in a quicker way
than normally achievable in the regulatory process, which is one of the main roles of Green NCAP. The following
three mechanisms have been identified to support this objective:
2.1. Expand environmental performance test boundary conditions and enhance test robustness
Today’s issues partly arose owing to restrictions in the (legal) test scope and applying too restrictive boundary
conditions in regulatory testing. Green NCAP adopted wider boundary conditions in laboratory and real-world
PEMS testing to ensure a more comprehensive assessment and to challenge the design trade-offs outside the
‘normal’ driving sample area. In addition, Green NCAP introduced robustness tests to characterise the emission
performance of a vehicle in a wide range of driving conditions, which are realistic but not necessarily covered in
WLTC or PEMS tests. The new robustness tests largely tap into the unexplored non-sampled areas.
2.2. Develop test procedures and analysis of non -regulated pollutants and noise
Several hazardous substances that are part of vehicle emissions but that are not regulated yet e.g. Ammonia,
BTEX group (Benzene, Toluene, Ethylbenzene and Xylenes), other Polynuclear Aromatic Hydrocarbons, and
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Formaldehyde. A number of these have recently been incorporated in UN GTR No 15, yet not all. With respect to
these non-regulated emissions Green NCAP takes a leading role and incorporates requirements ahead of
regulatory developments. As general principle, non-regulated emissions will first be measured and monitored with
the help of laboratory test procedures. Once reliable portable measurement equipment will become available on
the market, emission tests with PEMS equipment will be used to verify and complement (or even replace)
laboratory results.
2.3. Develop an approach to assess real-world noise emissions
With respect to noise emissions a feasibility study shall be conducted to explore if real-world noise can be
measured in combination with PEMS exhaust emission tests.

3. Develop test procedures and analysis of non-regulated greenhouse gas
emissions and increase of energy efficiency
Regulatory developments in the combat on Green House Gas (GHG) emissions focus primarily on reducing
fuel/energy consumption as well as CO2 emissions. There are however other chemical substances like laughing
gas, methane, black carbon and fluorinated gases that have a significantly higher Global Warming Potential (GWP)
than CO2 and are considered as more harmful greenhouse gasses, despite of their relatively tiny emission levels.
Ahead of regulatory developments Green NCAP monitors some of these substances by including them in the
assessment matrix. Moreover, Green NCAP focuses on tests that will bring about continuous improvement of
fuel/energy efficiency, leading to less exposure of the climate to greenhouse gasses and at the same time a
reduction in fuel/energy cost for the consumer over the life of the vehicle.
3.1. Develop and enhance test procedures to measure real -world fuel / energy efficiency
For the moment CO2 emissions and fuel/energy consumption are only measured in the laboratory. In regulatory
RDE testing CO2 emissions are measured as control variable only in order to ensure that ‘normal’ driving
conditions are covered to match the average driving conditions from the WLTC lab test. There are no limits applied.
Green NCAP measures CO2 emissions, fuel/energy consumption under real-world conditions and uses the data to
rate the energy efficiency. In particular (but not exclusively) for new energy vehicles, it is important to confirm the
actual driving range under real-world conditions to tackle the range-anxiety concerns expressed by consumers,
which will be developed and implemented in accordance with this roadmap.
3.2. Driving resistance assessment
Lowering vehicle pollutant and greenhouse gas emissions of vehicles is a combination of technical and economic
challenges which continuously lead to engineering compromises between vehicle performance, safety, exhaust
gas emissions, noise, occupant comfort, etc. The driving resistance − being an outcome of the mass, the
aerodynamics and the rolling resistance of the vehicle − fully reflects this complex aspect of automotive design.
Driving resistance is also a fundamental parameter in the level of exhaust gas emissions and of fuel/energy
consumption of the vehicle. If the total driving resistance is lowered by reducing vehicle mass, lower power and
torque from the propulsion unit are required to produce a similar propulsion unit output. By lowering vehicle mass,
the same performance levels in terms of acceleration rates and maximum vehicle speed can be achieved but at a
lower input energy level (lower fuel/energy consumption). This, in a technology neutral way, is independent of
propulsion unit type fitted. According to literature [1], for a mass reduction of 100 kg a fuel consumption reduction
of 0,3 to 0.5 l/100km can be achieved. The higher the mass reduction, the larger the fuel consumption and GHG
reduction potential, especially in inner urban traffic.
It should be stressed that a substantial mass reduction should not be pursued at the detriment of the vehicle’s
safety.
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Green NCAP will include driving resistance in the rating to emphasise the importance of achieving robust
emissions and consumption values through the most sustainable way available, mass reduction. Manufacturers
that spend efforts on reducing driving resistance − currently on systematic upward trend owing to a gradually
increasing average vehicle mass − should be rewarded with a better rating for their cars than the competition that
focuses on improving propulsion unit efficiency only.
Three steps are envisaged over time to robustly assess the driving resistance and incentivise mass reduction:
a) Rating fuel efficiency in the PEMS testing (already integrated in the Green NCAP test procedure);
b) Assessing the rolling resistance as an input data for laboratory testing in a first phase of the full program;
c) Including a dedicated rating item for the total driving resistance including aerodynamic drag to be
developed for the mid- to long term.

4. Providing cost information to consumer
The Green NCAP program targets to offer value for the largest audience possible, consumers and fleet operators
alike. People may be interested in the environmental information for different reasons. One of the more appealing
motives might be to obtain clear information on the cost of operation, in terms of true fuel/energy cost over the life
of the vehicle, taxation, insurance, depreciation, cost of Add Blue, lubrication oil, tyres and other maintenance cost
etc. Normally, such costs are hidden or extremely difficult to determine at the point of purchase of a new car.
However, this is a complex subject for a single EU country [2], let alone for the whole of European market. Green
NCAP will monitor the EU market over a longer period, collect data and build statistics for all Member States before
this service shall be offered to the consumer.

5. Energy and pollutants lifecycle assessment
There is international consensus that the true environmental effects of transportation systems can only be
analysed and compared based on a so-called Life Cycle Assessment (LCA) including the production, operation
and the end of life treatment of the various facilities. Life cycle assessment allows the comparison of different
systems offering the same transportation service during the same period and identifies those life cycle phases
having the highest environmental impact. Enabling assessment of such complex issues over a life cycle basis is
beneficial, but the process is complicated and lengthy, especially in a cross-border setting.
The environmental impact from the “from cradle to grave” stages in the life cycle shall be investigated and, if
successful, could become the basis for rating a vehicle in the future - realistically after 2030. The stages would
include extraction of raw materials, manufacturing, distribution, product use, recycling and final disposal.

Work Plan
Baseline Test Program & Rating
The Green NCAP baseline test program has been developed as part of a pilot program that ran from May 2017 to
September 2018. The pilot was split into three phases: initial test procedure development, verification testing
subdivided in a first verification test series and Round Robin verification tests that also served to obtain lab
accreditation. The last step was a validation test phase followed by final fine-tuning of the test procedures, based
on lessons learned from the verification phase and other considerations.
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F IG . 2:

THE TEST PILLARS OF THE

G REEN NCAP

ASSESSMENT AS OUTCO ME OF THE PILOT PROGRAM

The baseline test program for each vehicle contains several types of dynamic laboratory tests. Despite some vocal
criticism, laboratory testing today still offers superior repeatability and reproducibility over real-world PEMS testing.
The WLTC was included to ensure compatibility with global standards and anticipate a rolling out of the program at
the international level in due course. All emission and energy efficiency results are reported based on tank-towheel performance.
The laboratory test results are confirmed through PEMS real-world testing, with a focus on fuel/energy
consumption and CO2 emissions first. All possible emission constituents measured in the lab will gradually also be
measured with PEMS equipment fitted to the test car, dependent on measurement equipment availability and cost.
Robustness tests, both in the laboratory as well as under real-world conditions, complement the basic lab and realworld PEMS tests to verify if the test results remain stable and representative for real-world performance, even
when testing under other load and ambient conditions compared to regulatory approval tests.
Finally, a sweep test is conducted to map the maximum engine load curve that will be used to visualise engine
operation and emissions sampling area as illustrated in Figure 1.
In parallel to the test program, a scheme is developed that funnels test findings into overall ratings. In NCAP
tradition, Green NCAP generates star ratings that are easy to understand for consumers, with scores ranging from
no stars (poor) to 5 stars (best). More detailed information is available in several layers of underlying sub-scores to
accommodate specific target groups like interested consumers, experts and (local) policy makers. The star ratings
are built on the pillars ‘pollutants’ and ‘efficiency’. Per car tested, a datasheet is compiled detailing all steps from
measurements to star rating. This makes the system transparent about how the gathered measurements are
translated into scores and into an overall rating for the vehicle.
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Action Plan
The Green NCAP baseline test program represents the state-of-the-art in emissions testing today, designed to
move the needle in the industry. Nevertheless, continued progress in the long run can only be achieved if the test
program actively evolves, fully engages with technological developments and takes account of societal trends and
(political) priorities. Several changes to the baseline test matrix have already been identified by the experts in
Green NCAP, culminating in an ambitious upgrade programme. The feasibility of introducing these updates will
depend on many factors, not least the reception of Green NCAP by consumers, the impact on industry and the
support by the members and laboratories. New requirements, assessments and tests are proposed to be
introduced over the following three distinct periods:

Transition from pilot to full program (2018-2020)
In the transitional period from pilot to full program, Green NCAP not only aims to be able to offer comprehensive
ratings of the latest vehicle models to the consumer, but also plans to leapfrog from today’s solid but conventional
test matrix at start of the program to a more innovative one. This first development iteration of the test matrix
should put Green NCAP clearly ahead of legal requirements and associated advanced test procedures. Key
deliverables may include:
(a) Measurement of unregulated pollutants and greenhouse gas other than CO 2 (high priority)
Unregulated pollutants like NO, NO2, and a greenhouse gas with a very high global warming potential like laughing
gas N2O will be measured, both under lab and real-world conditions and scored against new thresholds yet to be
developed. Ammonia NH3 will first be measured in the lab and investigations will start how Ammonia slip from SCR
systems can be measured under real-world conditions in due course.
(b) Assessing rolling resistance (high priority)
The road to measuring and assessing driving resistance as stand-alone element of the rating scheme is long and
technically complex. The first step will be to determine actual vehicle mass and to measure rolling resistance to
take this into account in the rating scheme. This rating element will seek to incentivise vehicle mass reduction and
will reward manufacturers with additional points when continuously achieving this design challenge.
(c) Making existing test procedures fit for hybrid vehicles (high priority)
The pilot program only allowed building a test and rating system for conventional vehicles equipped with an ICE or
for battery electric vehicles. The world of hybrid vehicles remained largely unexplored. The transitional phase will
be used to verify if the test cycles, test procedures and the rating system are fit for purpose to test and rate the
entire range of hybrid vehicle technologies.
(d) Eco Driving Guidance (low priority)
Pollutant and greenhouse gas emissions but also energy efficiency in the shape of driving range can be positively
influenced by driving style and the way how the driver operates the vehicle in traffic. For this purpose, Green NCAP
will develop and disseminate eco driving guidance to the consumer.
(e) Anti-tampering measures (medium priority)
Another prerequisite investigation that Green NCAP will conduct is to verify whether state-of-the-art anti-tampering
measures were fitted by the manufacturer to ensure environmental performance control system and component
integrity. If so such measures must be fitted without compromising the access to diagnostic and other on-board
vehicle information, necessary to repair and maintain vehicles by trustworthy and reliable third-party service
providers. A properly maintained vehicle, incentivised by competitively low prices versus best quality components
and repair efficiency, contributes to continuous fuel / energy savings for the consumer and environmental
protection for society as a whole. Through compliance with existing technical standards, Green NCAP may require
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a minimum level of anti-manipulation protection and on-board diagnostic data accessibility be demonstrated by the
vehicle manufacturer, without taking it into account in the overall rating.
(f) Cold ambient and additional robustness tests (high priority)
The introduction of the cold ambient laboratory test to determine the vehicle’s performance at sub-zero
temperatures and the introduction of a set of robustness tests will help to realise the paradigm change introduced
earlier. Fuel quality can have a dramatic effect on the environmental performance of a vehicle and therefore
introducing mechanisms to make the overall rating robust against the use of different fuel qualities available on the
markets is important. Surprisingly, low pay-load can lead to high emissions owing to loss of light-off temperature of
the emission abatement system under light to moderate engine load conditions. Green NCAP assumes that the
vehicle emission calibration and its control are robust against the way how gearshifts happen in practice under
real-world conditions. Vehicle urban stop and go traffic simulation assessment will complete the implementation of
the second set of robustness tests.
(g) Driving range and re-charging test (high priority)
Finally, the assessment of energy efficiency will further be enhanced by introduction of a driving range and recharging test. This should help the consumer to be better informed about which distance can ultimately be covered
with one tank filling or with a fully recharged battery so as to prevent range anxiety.

Full program maturity based on tank-to-wheel assessments (2021-2025)
Once Green NCAP has a solid foot in the door, the scope can be further extended to offer even more and wider
information to the consumer and stakeholders. By this time, the momentum behind electric vehicles (EVs) adoption
is expected to have picked up full speed – driven by government support, an improved offering of EVs by the
automotive industry and a growing familiarity and willingness to buy on the side of the consumer. Many cars will
have automated driving technology on board and real-time connectivity to cloud services. New measurement
technology and built-up test experience will prompt the program’s first consolidation phase. This will aim at
optimising the value for money by removing redundant tests and applying smarter test methodologies that are less
dependent on costly laboratory testing. For the period from 2021 to 2025, the following updates to tests and
associated performance criteria are proposed:
(h) Cyber-security (low priority)
As cars become increasingly connected and depend more and more on the exchange of data over the internet, so
they become more vulnerable to hacking and cyber-attack. A system that is not secure may result in high pollutant
and greenhouse gas emissions and may use significantly more fuel/electric energy then designed by the
manufacturer, approved by the authorities and reported to the consumer. To address this risk, a prerequisite
investigation on the level of protection against cyber-attacks and remote tampering of emission and energy
efficiency control systems and components is foreseen. Through compliance with existing technical standards,
Green NCAP may require a minimum level of Cyber-Security and accessibility to remote diagnostic vehicle data be
demonstrated by the vehicle manufacturer, without taking it into account in the overall rating.
(i)Measurement of unregulated pollutants and Urea consumption monitoring (high priority)
Work is expected to continue on the emission of unregulated pollutants, such as total hydrocarbons as precursor
for smog under real-world conditions as well as individual components of this hydrocarbon group. This contains
methane as strong GHG but also volatile organic compound pollutants, such as the BTEX group and MTBE, first in
the laboratory and in due course with PEMS under real-world conditions. Ammonia NH3 will be measured and be
rated under real-world conditions. Monitoring of non-regulated pollutant Hydrogen Cyanide will be investigated and
if deemed technically feasible, be measured in the laboratory and under real-world conditions.
Finally, as it is anticipated that many diesel and petrol cars might be equipped with SCR systems, it is important for
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the consumer to understand if the Urea tank fitted on-board of the vehicle has enough capacity to offer a long
driving range before it has to be refilled. An associated assessment to inform the consumer regarding real-world
Urea consumption by verifying the manufacturer claims with a dedicated test may be added to the test matrix
(j)Expanding rolling resistance assessment to total driving resistance (high priority)
The driving resistance rating as stand-alone assessment element and part of the overall rating will be completed by
adding aerodynamic drag to the basic rolling resistance measurements and assessment.
(k)Streamlining Green NCAP (medium priority)
Towards the second half of this period, it is proposed to streamline the Green NCAP test matrix to reduce test
burden and delete redundant tests. DG JRC has published a study in which it demonstrated how emission
laboratory test results could be re-constituted from deep analysis and reverse engineering of real-world test data.
The study reported on feasibility for NO x only. If this methodology proves also to be applicable for other pollutants
and greenhouse gasses, the cost, time and other burden of overall testing could be substantially reduced by
eliminating laboratory tests. The resulting savings can then be reinvested in rating of larger number of cars and
their large families of different variants and versions.
(l)Rating validity over time: durability (medium priority)
Finally, an assessment of the quality of pollutant emission abatement and control of energy efficiency over the life
of the vehicle is proposed. Owing to ageing effects, wear and tear as well as the durability design of systems and
components only having to meet lenient regulatory requirements, the good rated environmental performance of a
new or young vehicle may deteriorate quickly after the maximum EU legal distance of 160.000 km is accumulated.
In the USA and other countries and regions around the world this minimum durability distance is significantly higher
for obvious reasons. Green NCAP will assess how well the initial rating remains applicable and is robust over the
vehicle’s life by testing and assessing vehicles from the fleet with various levels of distance accumulated.

Transition from tank-to-wheel to well-to-wheel assessments (2026–2029)
By the end of the next decade, many traditional vehicle manufacturers may have electrified their line-up, offering a
mix of fully electric, plug-in hybrid, mild hybrid and fuel cell vehicles, but also conventional combustion engine
technology is anticipated to still be part of the fleet. The large variation in propulsion unit concepts will call for a
more comprehensive comparison between various concepts including upstream energy generation, distribution
losses as well as associated pollutant emissions from well-to-wheel. In this last roadmap phase, Green NCAP will
study the possibility of introducing a well-to-wheel assessment. Several other opportunities will be explored to
improve on and extend to the environmental rating
(m) Well-to-wheel assessment (high priority)
It is important to initially start the Green NCAP program with a vehicle rating based on tank-to-wheel (TtW)
measurements and assessments. The fuel consumption from liquid and gaseous fuelled vehicles can be converted
into energy consumption and can therefore be directly compared with vehicles equipped with electrified propulsion.
Emissions are measured at the tailpipe. However, TtW based assessments only offer part of the picture to the
consumer and do not take the upstream environmental impact into account. On the road to a life cycle analysis, the
next logical step will therefore be to include the wide range of upstream fuel/energy production in the different
countries and its environmental impact, referred to as well-to-wheel (WtW) assessment.
A transition to a WtW-based rating will offer more comprehensive information to consumers and other
stakeholders. However, this enhanced information will only be useful if Green NCAP can address potential rating
inconsistencies as result of the wide range of the current energy generation mix in Europe. This is a problem not
only for pollutant and greenhouse gas emissions but also when comparing of and reporting on fuel efficiency of
different propulsion unit types.
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(n) Expanding the boundary conditions (medium priority)
Further proposed developments will be focussing on further expansion of the environmental boundary conditions in
terms of ambient temperature (- 20 °C to +40 °C) and pressure (-15m to 2500m altitude). In addition, a full-load test
of pollutant emissions and energy efficiency in the laboratory will be conducted. Both will allow to complete the
paradigm change referenced previously.
(o) Other items of interest (medium priority)
Significant experience will be gained with noise monitoring since first start of monitoring in 2021 and building
associated statistics. Based on this data and hands-on experience, a real-world noise test and performance limit
shall be introduced in the rating scheme.
On-board diagnostic capabilities shall be assessed under real-world conditions to ensure that the whole range of
design trade-offs will be met, and that vehicle on-board diagnostic data remains available for repair and
maintenance purposes. The environmental benefit from OBD comes from the most efficient and effective
triggering, flagging of any imminent problem to the consumer by means of the malfunction indicator and to identify
the smallest exchangeable or broken unit to repair quickly.
Non-exhaust particulates from brakes and tyres from regular wear and tear are anticipated to play a more
important role when vehicles become cleaner. People are spending a lot of time in cars and it is therefore of high
importance that they are protected from harm by pollutants entering the car’s interior but also possibly from certain
chemical substances from materials in the car’s interior (IVAQ). Associated measurement procedures and
performance limits will be developed in the coming years and applied if deemed meaningful and robust.

2030 and Beyond
The environmental impacts of pollutant emissions of the various stages in the life cycle shall ultimately be
investigated and reported to the consumer in a simple manner. The stages include extraction of raw materials,
manufacturing, distribution, product use, recycling and final disposal (from cradle to grave). Life cycle assessment
allows the comparison of different systems offering the same transportation service during the same period and
identifies those life cycle phases having the highest environmental impacts.
For providing a transportation service all processes must be analysed from raw material and resource extraction to
the vehicle offering the transportation service.
Life cycle assessment of the three phases in the life cycle of a vehicle – production, operation (including fuel
supply) and end of life treatment shall cumulate the environmental effects over the whole vehicle’s life time and
then distributes the cumulated effects to the transportation service provided in the operation phase (e.g. 242,000
km) to get the specific effects per driven kilometre. Appropriate test procedures and associated performance limits
will be developed to rate and benchmark a vehicle, both for pollutant and greenhouse gas emissions as well as to
rate energy efficiency.
The economic impacts of the various stages in the life cycle shall be investigated and rated as well to help the
consumer with the purchasing decision and in support of planning individual mobility. Life cycle analysis identifies
those life cycle phases having the highest environmental and cost impacts for society and the individual consumer.
As this is such a complex exercise and a lot of research is expected in the coming decade, the tentative date of
application is 2032 but is pending on a final decision by the Green NCAP Board in due course.
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Deliverable and Milestone Summary Table
Year

2020

Category
Rating

Enhancing existing test procedures for hybrid vehicles

Rating

Assessing a vehicle’s rolling resistance

Rating

Cold ambient tests

Rating

Measurement of unregulated pollutants and GHG (lab NH 3 , lab +
real-world NO, NO 2 , N 2 O)

Rating

Second robustness package (fuel quality, low payload, gear -shift
sensitivity, stop-and go urban traffic test)

Rating

Driving range and re-charging test

Information

Eco Driving Guidance

Information

Anti-tampering measures ensuring control system integrity

Research

Real-world noise test feasibility study

Information

Cyber-security

Rating

Real-world measurement of unregulated pollutants (THC, CH 4 , VOC,
NH 3 , BTEX, MTBE)

Rating

Urea consumption and range

Rating

Expanding rolling to driving resistance

Rating

Streamlining Green NCAP testing methodologies

Rating

Rating validity over time, Durability

Rating

Well-to-wheel assessment (pollutants and GHG emissions as well as
energy efficiency)

Rating

Expanding boundary conditions (full load, ambient temperature and
pressure)

Rating

On-Board Diagnostic efficiency

Rating

Powertrain and tyre noise test and assessment

Rating

Non-exhaust particles from brakes and tyres, in -vehicle air quality

2021

2023

2026

2028

2030

Deliverable/Milestone

References
1. Friedrich, H. E. Werkstoffe Leichtbau, Leichtbau und Werkstoffinnovationen im Fahrzeugbau, ATZ, 03/2002
2. https://www.adac.de/_mmm/pdf/autokosten_grundlagen_47084.pdf
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Appendix A: Glossary
Abbreviation
BAB130
BEV
BTEX group
CI
CO
CO2
CNG
GHG
GNT
EV
UN GTR
HC
HCN
HEV
IVAQ
LCA
LPG
MTBE
NCAP
NMHC
NMVOC
PEMS+
PI
PM
PN
RDE
SCR

Meaning
Motorway test cycle developed by ADAC
Battery Electric Vehicle
Benzene, Toluene, Ethylbenzene and Xylenes
Compression Ignition (Diesel engine)
Carbon Monoxide
Carbon Dioxide
Compressed Natural Gas (CH4)
Greenhouse Gas
Green NCAP Technical Working Group
Electric Vehicle
United Nations global technical regulation (1998 Agreement)
Hydro Carbons
Hydrogen Cyanide
Hybrid Electric Vehicle
In-vehicle Air Quality
Life Cycle Assessment
Liquified Petroleum Gas (mixture of C3H7 and C4H8)
Methyl Tert-Butyl Ether (CH3)3COCH3
New Car Assessment Program
Non-Methane Hydrocarbons
Non-methane Volatile Organic Compounds
Portable Emissions Measurement System custom-tailored by Green NCAP
Positive Ignition (petrol engine)
Particulate Mass or Particulate Matter
Particulate Number
Real Driving Emission tests, in the context of legislative approval requirements
Selective Catalytic Reduction

TtW

Tank-to-Wheel

US FTP75

USA federal Test Procedure 1975

VOC

Volatile Organic Compounds

WLTC

World-harmonised Light-duty vehicle Test Cycle

WLTP

World-harmonised Light-duty vehicle Test Procedures

WtW

Well-to-Wheel
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Appendix B: Green NCAP Objectives
Green NCAP is an initiative under the European New Car Assessment Program and supported by the majority of
its members. The following test centres are represented in the program (in alphabetical order): ADAC, Applus
IDIADA, BASt, CERAM-UTAC, CSI, EMPA, HORIBA-MIRA, IFA, TCS and TNO. Green NCAP is modelled after the
successful European vehicle safety program that runs under the name Euro NCAP.
In accordance with its mission, the following objectives have been set for the program:

Overall objectives:
1. Provide comprehensive but simplified rating information to consumer
2. Provide detailed technical information and test results to experts

Operational objectives:
1. Develop a holistic assessment of a vehicle’s environmental performance;
2. Stimulate real green cars to enter the market by providing comprehensive, transparent and understandable
information for the consumer;
3. Energy waste reduction by increase of powertrain efficiency;
4. Lower driving resistance without compromising safety;
5. Significantly reduce the gap between claimed and real-world fuel/energy consumption;
6. Minimize efficiency losses of the vehicles´ emission abatement systems over the vehicle’s expected life;
7. Benchmark testing;
8. Focus on EU market but develop protocols that allow world-wide application;
9. Increase transparency; make detailed test results available at expert level.
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