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The BMW Group’s EfficientDynamics development strategy proves 
that a dynamic driving experience and the reduction of fuel consumption 
and emissions are by all means compatible with one another. 

Even today, some 40 per cent of all new BMWs and MINIs sold in Europe 
emit just 104–140 grams of CO2 per kilometre in the European Driving Cycle. Compared with their respective predecessors, they offer a reduction in fuel consumption and, accordingly, CO2 of up to 23 per cent. 

But the BMW Group is not satisfied with even these outstanding results, 
and is therefore working on innovations for the further reduction of fuel consumption and emissions – and the focus is not only on the technical features and components within the automobile itself. Rather, the BMW Group is convinced that the key to efficient and, as a result, sustained mobility lies 
in the enhanced networking of the vehicle, the driver, and surrounding traffic conditions.

Strategy with a far-reaching impact.

Thanks to their superior technologies promoting the level of efficiency in 
every respect, BMW and MINI cars have become the forerunners in their respective segments not only in terms of fuel economy and emission 
control, but also in the dynamic performance they actually offer the driver.

Apart from highly efficient petrol and diesel engines, the wide range of technologies used for this purpose includes the Auto Start Stop function on the engine, Brake Energy Regeneration, electric power steering, on-demand management and control of ancillary units, air flap control at the front end of the car, the gearshift point indicator, as well as tyres with reduced roll resistance. 

Cars which look ahead.
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The BMW Group’s engineers are working on cars which not only respond 
to the driver’s commands, but also look ahead and act in advance. This means that the car is able to set itself up to an event or incident approaching, say, within the next few seconds, thus responding with maximum efficiency and dynamism. 

To provide this intelligent function the on-board computer receives a wide range of data from, say, the navigation system, the electronic engine management, Active Cruise Control with its radar function, or the rain sensor. This, in turn, ensures a very precise description of current driving conditions 
at all times. Using software developed by the BMW Group’s engineers, this information is then interconnected and bundled in order to anticipate upcoming events such as the process of overtaking another vehicle, traffic congestion ahead, or the process of entering the motorway.  

Applying this information, the control system activates all features and components already installed in the vehicle to adjust, say, the temperature 
of the engine oil and coolant. If necessary, the air condition compressor or the generator may be briefly disengaged or the automatic transmission prepared for an upcoming gearshift.

Depending on the driving conditions anticipated, the car “looking ahead” spontaneously provides maximum engine power or uses the predective energy management strategy, for example when approaching a traffic jam 
or a long downhill gradient.

The BMW Group’s development engineers are working consistently on the implementation of such innovative solutions to further enhance the successful strategy of EfficientDynamics already implemented by BMW. And in all cases these new functions looking ahead and optimising the consumption of energy benefit the customer, enhancing the level of efficiency and, at the same time, offering the customer even greater driving pleasure.  

Thermoelectric generator: power from “waste heat”.

Even a highly efficient combustion engine converts only about one-third 
of the energy in the fuel into mechanical power serving to actually drive the 
car. The rest is lost through heat discharged into the surroundings or, quite simply, leaves the vehicle as “waste heat”. Clearly, this offers a great potential for the further reduction of CO2 emissions which the BMW Group’s engineers are seeking to use through new concepts and solutions.

The generation of electric power in the motor vehicle is a process chain subject to significant losses. Quite simply because the chemical energy contained in the fuel is first converted into mechanical energy and then, via an generator, into electric power. 

Now the BMW Group’s engineers are working on a technology able to convert the thermal energy contained in the exhaust gas directly into electric power. This thermoelectric process of recovering energy and generating power 
by means of semi-conductor elements has already been used for decades by NASA, the US Space Agency, in space probes flying into outer space. 
Until just a few years ago, however, such thermoelectric generators (TEGs) were unsuitable for use in the automobile due to their low level of efficiency. 
But since significant progress has been made in materials research in recent times, the performance and output of such modules has increased significantly.

To generate electric power in the vehicle a thermoelectric generator is integrated in the exhaust manifold. While the electric power such a system 
is able to generate is still relatively small at a maximum of 200 W, rapid 
progress in materials research already makes the ambitious objective of generating up to 1,000 W a realistic and by all means feasible proposition.

This energy regeneration system also offers additional effects, such as providing the engine or the heating system with extra heat when starting the engine cold. Hence, the thermoelectric generator is an ideal partner for Brake Energy Regeneration, one of the features of BMW EfficientDynamics. For 
while Brake Energy Regeneration serves to supply energy in overrun and when applying the brakes, TEG offers its benefits when motoring is really fun, that 
is when accelerating and enjoying the power of the car. In future thermoelectric generators will be able to reduce fuel consumption under realistic, customer-oriented driving conditions by up to 5 per cent.

Solar energy in the automobile.

BMW Group engineers are also looking at solar energy in the interest of enhanced efficiency on the road. Photovoltaic solar cells covering an area 
of one square metre are already able today in Central Europe to generate 
electric power of up to 200 W. 

Photovoltaic modules may be integrated in sliding or glass roofs. Complete modules covering the entire roof are obviously able to provide significantly more electrical power. Such electrical energy available both while driving and with the car at a standstill may be used, among other things, to fully charge the starter battery and, accordingly, to take the usual burden off the engine genera-tor. This offers a significant potential in saving fuel, with the generation of one kilowatt/hour of electricity via the combustion engine/generator conversion chain increasing fuel consumption by more than 0.3 litres/100 kilometres.

Significantly shorter cold start periods for even better fuel economy.

Electrical preheating of the coolant and engine oil subsequently maintained 
at an adequate temperature offers a great potential for reducing fuel consumption by significantly shortening the cold start period in which fuel consumption is above-average and emissions are generated in a large volume.

To optimise this positive effect, various measures serve to thermally insulate the engine from outside. Proceeding from the air flaps at the front end of 
the car already introduced as one feature of BMW EfficientDynamics, a further option to reach this objective is therefore to encapsulate the engine.

Apart from heating capacity depending on the intensity and duration of 
sunshine, the reduction of fuel consumption also depends on how long the 
car is parked: The longer the car remains at a standstill, the greater the reduction of fuel consumption. So depending on how the customer uses 
his car, a significant amount of fuel may be saved in this way alone.

Traffic management for greater efficiency.

In Germany alone, traffic jams and congestion account for some 12 billion litres of extra fuel consumption each year. Clearly, therefore, it is essential to 
enhance the performance and efficiency of the existing road network, to improve the flow of traffic, and to provide for a smoother and more consistent spread or distribution of traffic on the road.

The BMW Group is participating in numerous projects to solve traffic problems in densely populated areas. The Company is working on mobility, telematics and navigation solutions in order to enhance efficiency in road traffic. And many of the concepts developed in this process may be applied in other densely populated areas and conglomerations the world over.  

Participating in such projects, the BMW Group is able to focus directly on the customer’s requirements while driving and to help establish an appropriate framework for this purpose. In this process the BMW Group is looking not just at the car alone, but rather at the overall system of traffic, supporting the transfer of processes proven in industry to road transport and thus promoting innovations in traffic management.

Optimising the flow of traffic.

Efficient traffic management by way of traffic lights is one of the mean features in modern traffic control. The BMW Group is contributing its know-how and experience in quality assurance, for example, in order to optimise concepts such as the “Green Wave”. Introduction of “Dynamic Green Waves”, as they are called, serves to reduce fuel consumption on major routes leading into and 
out of town by up to 30 per cent.

In Munich the BMW Group Traffic Research Division has helped to develop a parking space management concept for the inner city serving as a benchmark for many other densely populated areas. Networking various transport providers 
and systems and connecting individual car transport to public short-haul transport networks, we are able to capitalise on the parking space available and take the burden off heavily frequented routes leading into and out of town.
Introducing and implementing traffic management concepts such as an optimised “Green Wave” or dynamic traffic control, CO2 emissions caused by road traffic may be reduced in Germany alone by about 8 per cent, which 
is equal to no less than 7.4 tonnes of CO2.

Traffic technology benefiting the customer.

Taking traffic data and diversion routes suggested by traffic management centres as well as traffic forecasts into account, vehicle navigation systems 
will be able to propose routes in future avoiding congested sections of the 
road and traffic jams. Today such dynamic destination guidance by way 
of navigation systems is only possible on the motorway, since this is the 
only place where sufficient traffic data is available. This is why BMW Group engineers are developing a brand-new technology for the generation of 
data, setting the foundation for strategic route guidance and for calculating alternative routes which really help the driver save time. 

Using data and strategies obtained from traffic management and monitoring traffic conditions with greater precision, such systems will be able in just a 
few years to inform the driver and the vehicle in good time of obstructions or other events, helping to ensure a more economical style of motoring.  

BMW cars will then be able to operate as “sensors” in traffic, following the XFCD – Extended Floating Car Data – philosophy. Through on-board systems such as ABS, engine management or the rain sensor, the car is able to detect and record road, weather, and traffic conditions then transmitted to the traffic control centre or directly to other vehicles on the same route. 

While this new technology is still in the development stage, its practical 
use in customer cars is already coming closer to reality. Then BMW or MINI customers will be able, with the help of their navigation system, to choose routes with the lowest fuel consumption or the best weather conditions at a specific point in time. 

Introducing and implementing this wide range of individual technologies and features in modern traffic management, the BMW Group will be able, over 
and above new developments and technical features in the vehicle itself, to make an important contribution in improving mobility and reducing CO2 emissions to an even lower level.
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Ongoing reduction of CO2 emissions is a significant challenge the 
BMW Group is happy and willing to take up. Introducing and implementing 
the EfficientDynamics development strategy, the Company has indeed 
already shown that the wish for a dynamic driving experience and, at the same time, a reduction of fuel consumption and emissions are by all means compatible with one another.

The wide range of technologies and features offered by the BMW Group for this purpose means that even today about 40 per cent of all new BMW Group cars sold in Europe emit no more than a maximum of 140 grams of CO2 
per kilometre in the European Driving Cycle. This share of very “clean” cars 
will continue to grow in the years to come, with the technologies and features developed being introduced in additional model series upon each model change. Today no less than 27 BMW and MINI models already outperform 
the limit of 140 g/CO2 per kilometre.

However, the BMW Group is not satisfied even with this outstanding success, and is therefore working on new solutions and strategies for the ongoing reduction of fuel consumption. The concept, quite simply, is that energy should only be consumed when it is really required. And introducing EfficientDynamics with on-demand energy management, the BMW Group has already taken an important step in this direction.

Another crucial point in developing new strategies is to consider not just 
the vehicle and its technologies, but rather the overall network of the vehicle, the driver and the surrounding traffic as the key for successfully using largely untapped savings potentials. Clearly, even the most efficient drivetrain can 
offer its benefits only in a free and smooth flow of traffic.

Precisely this is why the BMW Group has been involved for many years in numerous projects all seeking to achieve one common objective: To optimise the flow of traffic particularly in agglomerations with high traffic density, 
to avoid unnecessary traffic congestion, and in this way to ensure a high standard of Efficient Mobility also in future.


Pursuing its development strategy of efficient dynamics, the BMW Group ranks alone in the market. And precisely this is why BMW and MINI cars are the forerunners in their respective segments not only in terms of fuel economy and emission control, but also in the dynamic performance they offer the driver 
and his passengers nevertheless.

The features now offered in all new models in the BMW 1, 3, 5, and 6 Series, in the BMW X3, the X5, and the X6, and in the MINI models include the following highlights, to mention just some examples:

•
Petrol engines with High Precision Injection and lean burn operation

•
Highly efficient, turbocharged diesel engines with third-generation common rail fuel injection

•
Auto Start Stop function on the engine

•
Brake Energy Regeneration, intelligent generator control

•
Electric power steering

•
On-demand management of ancillary units such as the coolant, 
engine oil and fuel pumps

•
Gearshift point indicator on models with a manual gearbox

•
Active air flap control at the front end of the car

•
Tyres with reduced roll resistance

The BMW Group’s engineers have determined further potentials for ongoing development and are making every effort to make the BMW Group’s products even more dynamic and, at the same time, more efficient, thus offering the Company an even bigger edge over the competition. 

The car which looks ahead.

The motorist today still reacts according to a specific situation or specific conditions as soon as they arise. In other words, the driver notices a change around him, reacts accordingly and passes on this reaction to his car, which converts and implements this reaction through numerous control functions.

The BMW Group’s engineers have now given themselves the ambitious target to build a car not just reacting to the driver’s commands, but rather looking ahead and acting in advance. A car of this kind is able to prepare perfectly for an upcoming incident, then acting with maximum efficiency and dynamics.

An example: A BMW is driving behind a truck on a country road. With the car moving much more slowly than it normally would, the on-board computer calculates through a complex algorithm that the driver will most probably try to overtake any time now. To determine this likelihood, the on-board computer applies and links a multitude of data delivered from various sub-systems within the car. 

Information on the route as such, for example, comes from the navigation system. The video camera monitoring traffic signs, in turn, calculates the admissible difference in speed. The electronic engine control unit informs 
the car’s “brain” of current engine load, the ACC radar monitors the distance 
to the truck ahead, and the rain sensor as well as Dynamic Stability Control determine whether the road is dry and offers sufficient grip.

Given this information, the control system now activates all functions within 
the car to prepare for a fast and dynamic overtaking manoeuvre. To mention 
just some examples, the combustion process in the engine is switched 
over from a lean to a homogeneous fuel/air mixture, the engine oil and coolant temperature are adjusted accordingly, the air condition compressor and generator are briefly disengaged, and the automatic transmission is prepared for the upcoming gearshift.

All this takes place in the background without the driver even noticing what is happening. But as soon as the driver sets the direction indicator, presses 
down the accelerator and starts to overtake, the car will respond as required, offering maximum engine power and performance for fast and safe overtaking.

What still sounds like the future might very soon become reality in BMW Group products. Quite simply because BMW’s development engineers are already working consistently on the implementation of such innovative solutions destined to follow in the successful footsteps of BMW EfficientDynamics.

Making sensible use of technologies already available.

Every BMW and MINI already comes with a wide range of sensors providing the data required for, say, engine management, DSC Dynamic Stability Control, or ACC Active Cruise Control. 

So far, however, these signals have been used only for their immediate purpose and application, although clever interaction of the various functions would 
allow the introduction of additional, even more sophisticated functions and management options.

Precisely this is why BMW Group engineers have developed software connecting these signals with one another to provide a very precise description of current driving conditions.

Forward-looking energy management for greater efficiency.

Sophisticated technologies and systems of this kind are able to anticipate upcoming events and incidents and activate control strategies in order 
to prepare the car for specific situations and eventualities. If, for example, the driver is about to change from a country road to the motorway, the coolant 
and oil temperature are lowered in advance in order to provide extra engine power. In city traffic, in turn, the coolant and oil temperature are raised to a higher level since there is no reason to expect high loads which would require special cooling. The result is less friction within the engine and greater efficiency.

A further advantage of this technology is the predictive energy management: Should the car be approaching a long downhill gradient, for example, an appropriate signal will go to the on-board computer, which will then disengage the generator in advance, the starter battery therefore being charged by the engine running in overrun while driving downhill.

The economic way through traffic congestion.

This innovation is also able to reduce fuel consumption in congested traffic without requiring any concessions in terms of motoring comfort. Should the navigation system announce a traffic jam several kilometres or miles ahead, 
for example, the coolant temperature may be reduced in good time to ensure that the electric cooling fan does not have to be switched on immediately once the car has come to a standstill. The cryogenic reservoir in the air conditioning will be filled up in good time and the starter battery will be fully charged, 
again for the same reasons. The driver and his passengers, therefore, will 
enjoy a comfortable climate and enhanced efficiency thanks to the engine’s Auto Start Stop function also in long and drawn-out traffic jams.

A comparable scenario is conceivable in a hybrid vehicle approaching a traffic jam on the motorway while running on its combustion engine: If the car has not received a congestion warning, the battery for the electric motor will be at its normal charge level, that is not fully charged. Then, once the driver reaches the end of the traffic jam, the combustion engine will be switched off and the vehicle will continue at low speeds – at least to begin with – entirely on electric power. But since the charge level of the battery is not sufficient for a longer distance, the combustion engine will have to be started again prematurely.

Should the same vehicle receive a congestion warning in good time, the battery for the electric motor may be fully charged by the time the driver reaches the end of the traffic jam, allowing him to continue on electric power alone for a much longer distance. This makes the car far more fuel-efficient 
in congested traffic and also reduces emissions to zero under such conditions.

The new functions offered by such forward-looking, energy-optimised motoring significantly enhance the customer’s benefits and his driving experience. Especially because when re-filling the tank the customer 
will find that his car is even more fuel-efficient than before despite its significantly more agile and dynamic performance.

Even a highly efficient combustion engine converts only about one-third of the energy in the fuel into mechanical power serving to actually drive the car. The remaining two-thirds are lost as heat wasted in the environment, flowing out of the car through the exhaust gas and the radiator. And even though some of 
this energy is now used for example by exhaust gas turbochargers, there is still a significant potential for the customer to reduce CO2 emissions by up to 
5 per cent.
Only about one-third of the energy contained in fuel is converted into mechanical energy – two-thirds are lost as waste heat.

Introducing EfficientDynamics, the BMW Group has already implemented 
a number of highly effective technologies serving to optimise the balance of 
heat in the engine. One example is the air flaps at the front end of the car, another is the electric coolant pump only operated when really needed. This alone relieves the engine of a load of up to 2,000 watts. 

Using new development potentials.

To this day, the generation of electric power in the motor vehicle remains a process chain with substantial losses. This is because the chemical energy 
in the fuel flowing into the engine is initially converted into mechanical 
energy, an generator then being required further downstream to convert this mechanical into electric power. 

In practice this means that the combustion engine must constantly provide about 2 watts of mechanical energy in order to generate 1 watt of electrical energy. 

Precisely this is why BMW Group engineers are working on numerous solutions to achieve a higher standard of efficiency in generating electric power in the vehicle. Apart from the use of fuel cells (Auxiliary Power Units – APUs), they are working consistently on the use of exhaust or waste heat. 

Co-generation in the car. 

One of the research projects is the so-called Turbosteamer using waste heat 
in the coolant and exhaust gas in order to boost engine output and torque and reduce fuel consumption at the same time. Dynamometer tests have already shown that this technology is able to improve engine efficiency and reduce fuel consumption under laboratory conditions by up to 15 per cent.

The Turbosteamer is based on the same principle as the steam engine, generating steam in two circuits which then serves to drive an engine. The primary supplier of energy is the high-temperature circuit using exhaust 
heat coming from the combustion engine via heat exchangers as a source of energy. This serves to recycle more than 80 per cent of the heat energy in 
the exhaust gas, then flowing back into the steam cycle. Subsequently, the steam flows back directly into an expansion machine connected with the crankshaft on the combustion engine. 

Thermoelectric generator: recovering electric power from waste heat.

Another very promising option is the direct conversion of heat into electric power. In this case the BMW Group’s engineers use a technology which NASA, the US Space Agency, has been using to generate electric power in space probes for about four decades. The physical effect applied in this process of thermoelectric power generation is that thermoelectric semi-conductor elements generate electrical voltage under a temperature gradient (Seebeck effect).

With the efficiency of such thermoelectric generators (TEGs) being just a few per cent until a couple of years ago, this technology was not suitable for 
the automobile. In recent years significant progress has however been made in materials research, substantially increasing the performance and qualities of such modules.
Progress in Thermoelectric Material Development.

BMW Group engineers are already conducting a development project seeking to integrate thermoelectric generators in the car. While in space probes a radioactive decomposition element is generally used as the source of heat, the heat source applied in the automobile is waste heat in the emissions.

To provide such a flow of heat, a thermoelectric generator is integrated in 
the exhaust manifold, with the pipes adjusted in their cross-section so as not 
to impair the typical characteristics of the combustion engine. 

Thermoelectric generator in the BMW 5 Series research vehicle.
This kind of thermal recycling system also offers the opportunity to supply additional heat to various sub-systems in the car such as the transmission or the heating when starting the engine cold, thus again helping to enhance 
the overall standard of efficiency.

Going a step further, it might be quite possible in future to integrate such 
an innovative power-generating unit into a catalytic converter. Then, reversing 
the entire process and sending electric power to the semi-conductors 
(Peltier effect), the system might serve to heat the catalyst in order to reduce raw emissions when starting the engine cold. Once the exhaust gas is hot enough, in turn, the process may be reversed again in order to generate electric power.

Currently the system is able to generate approximately 200 watts in electric power. But with materials research continuing at a rapid pace, the ambitious target to increase the output of the system to 1,000 watts is coming close 
to practical use and is by no means unrealistic. In future this might well serve to reduce fuel consumption under driving conditions typical of the customer by 
up to 5 per cent.

TEG technology is an ideal partner for Brake Energy Regeneration: While Brake Energy Regeneration offers greater economy in overrun and when applying the brakes by feeding brake energy back into the battery, TEG technology offers 
its benefits where they really count most – when accelerating and enjoying the performance of a dynamic car.

To increase efficiency to an even higher level, BMW Group engineers are 
also using solar energy.

Today photovoltaic solar cells already offer up to 20 per cent efficiency, meaning hat one-fifth of the solar energy they receive is converted into electric power. Applying the average duration and intensity of sunshine in Central Europe, this ideally means electric power of up to 200 watts from an area of 
1 square metre. 

Electric power from the roof of the car.

Photovoltaic modules, which are also available in transparent form, may also 
be integrated in sliding or glass roofs. Modules already available today in sliding roofs and retrofittable as BMW accessories generate electric power of up to 
40 watts. 

Complete modules covering the entire roof area are of course much larger 
and generate even more electric power, a MINI, for example, offering a module area of approximately 2 square metres.

Versatile in use.

Such electric energy available both while driving and at a standstill may 
be used, among other things, to completely charge the starter battery and, accordingly, to take at least some of the burden off the engine generator. 
The savings potential offered in this case is quite significant, with the generation of 1 kilowatt/hour of electric power via the combustion chambers and generator conversion chain increasing fuel consumption by more than 
0.3 litres/100 kilometres. 

In hot weather, solar cells may also be used to provide energy for automatic ventilation, thus significantly reducing the interior temperature within a vehicle when parked. When firing the engine and starting out, therefore, the cooling output required from the air conditioning and, accordingly, the amount of fuel consumed for this purpose is much smaller.

Significantly shorter cold start phases in customer use 
for greater fuel economy.

A new concept for reducing fuel consumption is to electrically pre-heat operating fluids such as the coolant and engine oil, and then to keep these fluids at a consistent temperature. This serves to significantly shorten the 
cold start phase with its above-average fuel consumption and very high level 
of emissions.

To maintain this positive effect as long as possible, the BMW Group’s engineers have also introduced appropriate improvements in thermal insulation of the engine. Proceeding from the mechatronic air flaps at the front end 
of the car already introduced as part of the BMW Group’s EfficientDynamics strategy, such thermal insulation serves to maintain the operating temperature of the engine at an appropriate point while the car is at a standstill.

A further advantage is that with the warm-up period becoming significantly shorter the car’s heating system becomes warmer more quickly, engine wear 
is reduced accordingly, and the engine oil has a longer service life.

Apart from the heating power obtained from solar irradiation, the reduction 
of fuel consumption also depends on how long the car has been parked:  
A reduction of fuel consumption by several per cent is therefore quite 
possible under driving conditions typically encountered by the customer.

An intelligent control strategy serves to use such additional electric power in 
all cases for the most sensible and straightforward function. In summer, for example, the additional energy is used primarily to charge the battery and cool the interior, while in winter the energy provided serves not only to charge 
the battery, but also – primarily – to heat up various components in the car.

The transport infrastructure in many densely populated areas is now reaching the absolute limits to its capacity and performance. Day in and day out, 
traffic jams adding up to some 200 kilometres in length develop on roads 
all over Germany, with up to 1,000 kilometres of traffic jams on “peak” 
days. Such traffic congestions and obstruction accounts for an increase of 
fuel consumption in Germany alone of about 12 billion litres a year.

Clearly, it is absolutely essential to counteract such conditions and the overloaded infrastructure of our road networks. We must increase 
the performance of the existing network, smoothen the flow of traffic, and spread out traffic more consistently throughout the entire system of roads. 
But in many cases it is impossible for reasons of space or on account 
of lacking funds to further expand and enlarge the road network and infrastructure.

Why is the BMW Group involved in transport infrastructure?

The BMW Group has realised that the Company is able to make a valuable contribution to the enhancement of transport and is therefore involved far beyond the usual activities expected of a car maker in numerous projects seeking to solve transport problems in densely populated areas.

The first Transport Management Project was launched in 1986. Then, establishing the INZELL Initiative “Solving Transport Problems Together” 
in 1995, BMW became deeply involved in the issue of transport management in and around Munich. Over the years the number of partners in the project 
has consistently increased, with the company working on innovative mobility, telematics and navigation solutions in order to enhance the standard of efficiency in road transport.

Here, therefore, the BMW Group is taking a new approach, focusing not only 
on the vehicle itself, but also on the overall transport system. The concepts developed for this purpose may be applied quite easily and directly to other agglomerations and densely populated areas the world over.


Through its direct and intense participation in the project, the Company is able to focus directly on the customer’s specific demands in traffic and help 
shape the general conditions of transport. Various alternatives may therefore be proposed to political decision-makers on transport matters in order to limit 
the volume of passenger car transport. At the same time new systems for efficient transport management are being developed and implemented, 
with the big advantage that such transport management concepts benefit not only BMW and MINI customers, but rather all road users, including buses 
and trucks.

Within these projects and initiatives serving to enhance traffic management, the BMW Group acts primarily as the provider of new ideas. The Company 
is closely involved in research initiatives and demonstration projects, supports the transfer of processes proven in industry to traffic management, and 
thus promotes innovations enhancing traffic management systems to an even higher standard. Implementation of the concepts and systems developed 
in this way into regular operation is then the responsibility of the respective authorities.


The BMW Group cooperates in many transport projects with the Free State 
of Bavaria, the State Capital of Munich, the surrounding communities, the operators of public short-haul passenger transport, as well as representatives 
of industry and science. The objective is to make optimum use of the 
existing road network and to ensure a smoother flow of traffic in densely populated areas. Through years of cooperation and direct participation 
in traffic management projects, the Company has indeed acquired a number 
of competences quite unique for a car maker. One example is the knowledge gained on transport policies and the requirements to be considered in implementing customer demands.

INZELL – solving traffic problems together.

The INZELL Initiative was established by the BMW Group and the State Capital of Munich 13 years ago and marks the starting point for projects focusing 
on mobility in and around Munich. In the meantime a number of specific, trendsetting solutions have come out of the INZELL Initiative and are already proving their merits in practice.

The “Dynamic Green Wave” ensuring a better flow of traffic. 
Efficient traffic management by traffic lights is one of the main features of all modern traffic management concepts: “Green Waves” have been set up along heavily used roads in many agglomerations and densely populated areas in order to ensure a smooth flow of traffic. However, many of these Green Waves fail to use their potential in full and are subject to breakdowns and interference. Precisely here the BMW Group offers its know-how in quality assurance 
in order to assess traffic management systems and optimise Green Wave concepts.

Taking an example in Munich, the average number of stops by motorists 
at traffic lights on the heavily congested Fürstenrieder Strasse over a distance 
of four kilometres with ten traffic lights has been reduced from five to two 
in heavy commuter traffic.

So far the management, direction and duration of Green Waves have been firmly programmed, not being able to respond when required to changes 
in traffic conditions.

The “Dynamic Green Wave” interconnects various traffic management systems already in place, creating a new management philosophy in the process: Traffic lights on important routes are interconnected with one another and exchange information as required. They quickly and independently recognise changes in the flow of traffic at short notice, harmonise their individual functions and adjust the green lights accordingly.

The first “Dynamic Green Wave” test route is to start operation on Frankfurter Ring in Munich in the course of this year. Studies already indicate that opti-mised synchronisation of traffic lights will serve to reduce fuel consumption by up to 30 per cent.
Road traffic technology for less fuel consumption.

Reducing traffic by facilitating the process of parking.

Every time we drive a car we park the vehicle at the end of our route. But 
in many densely populated areas growing demand for parking space in the inner city has already become a severe traffic problem.

A study by the BMW Group has shown that in some parts of the 
Munich inner city almost half of all traffic is motorists looking for parking space. 
Such superfluous traffic is of course annoying both for the motorists themselves and for residents, not to mention that this also means additional – super-fluous – CO2 emissions.

To solve this problem, an extremely efficient parking space management concept for areas near the inner city has been developed as part of 
the MOBINET Project, which has been proving its qualities since 2001 and 
has been enhanced over the years to an increasing standard. In addition, 
a clear-cut park guidance system in the inner city itself enhances the use 
of parking space available throughout the entire city area.

The availability of parking space in the inner city may also be improved by intelligently networking several traffic providers and transport systems. Currently the BMW Group, in the context of the INZELL Initiative, is running 
a project for the optimisation of Park & Ride options in the surroundings 
of Munich. This project serves to streamline connections between passenger cars and public short-haul passenger transport, thus taking the burden off heavily frequented roads leading into and out of town. 

BMW Group engineers have calculated that appropriate implementation of traffic management such as an optimised Green Wave or dynamic traffic management would reduce the CO2 emissions caused by passenger cars 
in Germany alone by approximately 8 per cent, equal to 7.4 million tonnes 
of CO2 a year.


Acting, not reacting.

The enhancement of efficiency in transport not only requires intelligent infrastructural solutions, but also the right concepts and philosophy for the driver and the car, who should be able to act according to the strategies 
of intelligent traffic management.

Today we are only able to react at the wheel to any changes in traffic 
conditions, often when it is too late. Using data and strategies obtained from traffic management and thanks to precise coverage and presentation 
of traffic conditions, on the other hand, the driver and the vehicle will receive better information in future at an earlier point in time on upcoming traffic conditions and situations about to arise. 

Strategic guidance of the road user.

Taking traffic data and diversions recommended by traffic management centres into account, and allowing for traffic forecasts, vehicle navigation systems should be in a position in future to recommend routes avoiding congested roads and traffic jams. The advantages for the driver are shorter travelling 
times and less stress. All together, the road user would benefit from better distribution of transport according to current requirements, a reduction of traffic peaks and, accordingly, a further contribution to protection of the climate.

To make traffic guidance really effective, drivers must be able to really rely 
on the information they receive. Motorists make great demands of traffic information, wishing to be informed completely, in real time and with absolutely reliable, high-quality data on traffic conditions.

Since, if at all, only the autobahn network is currently covered by adequate 
data in Germany and other countries, dynamic route guidance is possible only on such major overland highways. As soon as the driver leaves the autobahn, he no longer receives sufficient data for reliable and dynamic route guidance. 
A further point is that today motorists only receive congestion reports, and 
no comprehensive information on the actual flow of traffic. Precisely such information is however absolutely essential for strategic route guidance and 
the calculation of alternative routes really able to save time.

It is therefore essential to ensure better acquisition of data in terms of both quality and availability. Having realised this necessity, the BMW Group provides information services such as BMW Assist and V-Info, which are indeed being constantly upgraded. 

But that is not all, since BMW’s engineers are also developing brand-new technology for generating data and upgrading the standard of information provided.

Greater customer benefits through precise data:
XFCD (Extended Floating Car Data).

In future BMW cars are to serve as sensors “floating along” in road traffic. After all, benefiting from a wide range of on-board systems such as ABS, engine management or the rain sensor, the car already recognises road, weather and traffic conditions, then transmitting this information to the traffic centre or – even more quickly – directly to other vehicles in the same area. 

While this new technology is still in the development phase, its practical use in customer cars is drawing closer. Then the BMW or MINI customer will have options in his navigation system not just like the “shortest or fastest route”, but also, say, the route taking him to his destination with minimum fuel consump-tion or under optimum weather conditions.

New standards for the transfer of data.

In Europe data is transferred today from the vehicle to the telematics service and back via the Traffic Message Channel (TMC). In 2009 this existing system will be replaced by the far more sophisticated, high-performance TPEG standard.

As a global car maker, the BMW Group is also paving the way for worldwide introduction of the TPEG standard. This is essential to ensure that the 
BMW customer in, say, London, New York and later maybe Shanghai or Tokyo is able to benefit from all the advantages of BMW Assist.

Networking as the basis for optimum economy on the road. 

The driver has a fundamental influence on the fuel consumption of his car. Studies and examinations of transport technology by the BMW Group show that fuel consumption under the same congested traffic conditions by different drivers in identical cars may vary by more than 30 per cent. And despite 
this extra fuel consumption, the “greedier” driver did not really save any time, not getting to his destination more quickly. 

In future data provided by traffic management and navigation systems is to be used automatically by the car in the interest of efficient motoring with minimum use of resources. 

What this might mean in practice comes out clearly in the example of a hybrid car approaching a traffic jam a few miles ahead on its combustion engine: Should the car receive a congestion message a few minutes before reaching the traffic jam, the battery for the electric motor may be fully charged before 
the driver has actually reached the congestion point, allowing him to continue along the congested road section at low speed on the electric motor alone. The combustion engine need not be re-started ahead of time as long as the road is still congested, and the driver is able to travel much more economically and with zero emissions.

Developing and introducing this wide range of improvements in traffic manage-ment and technology, the BMW Group is making a significant contribution 
to the improvement of mobility and the further reduction of CO2 emissions over and above the development of new automotive technologies.
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