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Overview
Major automotive manufacturers have traditionally focused on developing high quality sophisticated vehicles for
developed markets, which are reaching saturation point.
More recently, demand has increased in developed markets for so-called “eco cars” such as hi-tech hybrids and electric
vehicles (EV). New technologies and demographic issues, such as an increasingly aging society, are inspiring the
development of the next generation smart cars which will feature autonomous driving.
Perhaps a more significant shift is growing demand from emerging markets, which now account for a higher percentage
of vehicle sales than developed markets and have become the growth engine for the global automotive industry. Even
though emerging market consumers tend to favour low-price vehicles, in China and some parts of Southeast Asia,
governments are introducing incentives for automakers to produce eco cars. This will likely stimulate higher demand for
eco cars in those markets.
As a result, carmakers are responding to these contrasting needs and implementing new manufacturing processes to
address them profitably.

Emerging markets drive global sales growth
World vehicle sales plummeted during 2008 and 2009 as a result of the global financial crisis and only started to recover
in 2010. In 2009, however, the number of vehicles sold in emerging markets for the first time exceeded the number of
vehicles sold in developed markets.
Since then emerging markets have remained the key driver of global auto sales growth. That trend is expected to
continue with emerging market sales forecast to reach some two thirds of the total of forecast sales 90 million vehicles
expected to be reached within 2015.

Figure 1: Car sales by unit in emerging and developed markets (2006 - 15)
Car sales in million units
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Eco cars: Diversification of power sources
Environmental concerns are forcing governments to introduce increasingly stringent emissions regulations. For example,
a new fuel economy regulation was introduced in China, the world’s largest auto market, in May 2013. This regulation
will see the government subsidise the sales price of electric and plug-in hybrid vehicles, with a target of having 5 million
such vehicles on the road by 2020.

Electric vehicles
Electric vehicles were initially expected to be the driving force of next generation vehicles. In December 2010, Nissan
launched the “Leaf”, a mass-produced EV. Other automakers followed suit. However, sales are falling well short of
forecasts. The combined cumulative sales target for Nissan and Renault EVs by 2015 is 1.5 million vehicles, however only
100,000 units had been sold by September 2013.
EV sales were seriously limited by the vehicle's inability to drive long distances due to insufficient battery performance
and a lack of recharging stations. Significantly improving battery performance will take considerable time. This
technological drawback has seen most manufacturers postpone plans to mass produce EVs.
Micro-compact EVs, however, may become popular in some countries within a shorter timeframe. Micro-compact EVs
seat up to two people and are positioned between light motor vehicles and motorbikes. They do not produce emissions,
require minimal parking space and are easy to drive. Micro-compact EVs are designed for making short trips and are
therefore unaffected by existing battery limitations. As such, there is currently a growing movement in Japan and some
parts of Europe to promote micro-compact EVs as a practical mode of transport for the elderly and for people wanting a
convenient vehicle for making local journeys.

Fuel cell electric vehicles
Fuel cell electric vehicles (FCV) are also attracting more attention as a viable alternative to EVs. Powered by hydrogen
fuel cells, FCVs can fill up on hydrogen at hydrogen stations, similar to how gasoline-fuelled vehicles top-up at gas
stations. FCVs are seen by many as the ultimate eco car as they only emit water.
More importantly, FCVs are able to travel distances of up to 700 kilometres on a single tank of hydrogen. The ability to
travel further before refuelling could see FCV sales overtake those of EVs.
Toyota has already announced plans to commercially manufacture FCVs in Japan and the US from 2015. The carmaker
introduced its FCV at the Tokyo Motor Show in November 2013 and at the Consumer Electronics Show in January 2014.
Initial US sales will take place in California where some 50 hydrogen stations will be installed by the end of 2015.
Key factors that will affect the popularity of FCVs, especially in the initial launch period, include ensuring a stable supply
of hydrogen, setting fuel prices on a par with gasoline and ensuring a network of hydrogen stations. It will take some
time to resolve these issues, but the industry believes they will be achieved more quickly than solving the battery
capacity problems that continue to restrict the viability of EVs.
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Hybrid
Because EVs and FCVs both require time and significant investments in infrastructure, there will be no practical
commercial alternative to conventional gasoline-powered vehicles for the near-to-medium term. However, competition
is intensifying within the hybrid vehicle market. These cars combine an internal combustion engine with an electric
motor to reduce the use of gasoline and lower emissions at the same time.
Hybrid electric vehicles (HEV) such as the Toyota Prius achieve high fuel economy and reduced emissions by using the
electric motor when travelling at slower speeds. Plug-in hybrid vehicles (PHV), which can be recharged using household
power outlets, have recently entered the market and increased the distance that can be travelled using an electric motor
alone. However, a number of issues still remain with regard to PHVs such as a notable increase in car weight due to the
greater number of parts, battery-associated costs and the low availability of recharging stations.

Figure 2: Forecast sales growth for eco cars by type (2012 - 30)

Eco cars by types in thousand units
2012 – 2030*
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Note: In 2012, there was no FCV statistics while PHV and EV were recorded as 53,000 and 51,000 units respectively. In 2020, it is
expected that PHV, FCV and EV will have 120,000, 10,000 and 120,000 units respectively

Eco cars: Improving internal combustion engines
On-going technological developments to improve the fuel efficiency and lower emissions of gasoline- and dieselpowered vehicles will play a bridging role until zero-emission eco cars become commercially viable in developed
markets. At the same time, these more efficient hydrocarbon-powered vehicles will likely prove more popular in
emerging markets where EVs will be notably more expensive in relative terms and face greater limitations due to poorer
refuelling infrastructure.
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Conventional vehicles
Conventional vehicles are therefor expected to continue to play a major role for the foreseeable future. For example,
Mazda, is developing EVs and HEVs while continuing to improve the efficiency of its IC engines for the near and midterm. One element of this strategy is the commercialization of an engine technology called Homogeneous Charge
Compression Ignition (HCCI), which is said to improve thermal efficiency by up to 50 per cent.
In Europe, demand for diesel cars is already high and diesel vehicles already have the major market share. As a result,
fuel-efficient diesel cars are currently considered mainstream eco cars. HEVs are unpopular due to being relatively
expensive and less capable of high-speeds. The popularity of diesel vehicles is also on the rise outside of Europe due to
market penetration of premium German brands offering these models, such as BMW and Mercedes Benz.

Flexible fuel vehicles
Flexible fuel vehicles (FFV) which reduce emissions by using alternative fuels to gasoline are also showing increased
sales. More than 10 million FFVs have been sold worldwide, with the largest percentage concentrated in Brazil. Bioethanol, which uses sugarcane, grain, or fruit as the base ingredient is the primary form of fuel for FFVs. FFVs can also
run on 100 per cent ethanol, however, sales are increasing much faster for vehicles that run on an ethanol mix (flexible
fuel).
The diversification of fuel sources has also led corporations from non-auto industries to enter the market. The shift
towards electricity as a key power source for vehicles is seeing many engine components change with some parts
becoming redundant. The increasing computerisation of cars has dramatically changed the configuration and production
of parts which is likely to see the fully-fledged entry of comprehensive electronics manufacturers and other non-auto
industry players into the market.

Smart cars: Autonomous driving technology
Automotive safety technology is evolving from “passive safety” such as seatbelts and airbags, which focus on responding
when an accident occurs, to “proactive safety” such as anti-sideways skid systems and automatic brakes that help avoid
accidents in the first place.
Smart cars take things a step further and are equipped with various sensors to detect surrounding conditions and
provide auxiliary support by automating the driving response to such conditions. Nissan announced they will
commercialise such vehicles by 2020. General Motors is setting its sights of having autonomously-driven vehicles whose
use will be limited to expressways in the market by 2017.
Google, an outside player, began public road tests three years ago and has conducted autonomous driving for a total of
480,000km with a target for fully operational autonomous vehicles by 2017.
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Standardising parts
Automotive manufacturers need to secure resources including budget and personnel for the research and development
of next generation vehicles, as well as to develop and provide low-price models suitable for emerging markets.
Carmakers are therefore attempting to make their manufacturing process more efficient and reduce costs by
standardising automotive parts.
Toyota will start selling new model vehicles that utilise a new production technique called Toyota New Global
Architecture (TNGA) from 2015 onwards. This will see the standardisation of parts with the aim of improving
development efficiency by 20-30 per cent. It will also introduce three types of chassis to further improve the
standardisation approach. Toyota's strategy is to use these three chassis to develop multiple vehicle models and
ultimately standardise around 80 per cent of the several thousands of parts they use. The company will also change their
parts procurement process to bulk purchase minimum amounts that can be used across all vehicle models and regions.
However, the financial and operational risk from a product recall increases with the use of such a bulk procurement of
parts. Therefore quality assurance will need to be improved to avoid recalls in the first place as well as enhancing
financial and operational response capabilities in case a recall does occur. The substantial nature of such a risk may see
procurement and standardisation only taking place with major automotive parts manufacturers.

Partnerships and alliances
The investments in new technology, infrastructure, information technology and other related areas that will be required
to meet the various challenges outlined above are beyond the capability of any single automotive manufacturer. As a
result, there will likely be an increase in partnerships and alliances, both among carmakers and across industries. A
number of such alliances have already been announced, including in the following areas:
Designing new vehicle types (EV, FCV, fuel-efficient cars, low-price vehicles, etc)
 Toyota and BMW are jointly developing FCVs and reduced-weight vehicles.
 Daimler AG and Renault/Nissan are strengthening their co-operation on technical developments to commercialise
FCVs.
Developing auto parts for new vehicle types (parts standardisation, lightweight parts, environmentally friendly
parts, etc)
 In April 2013, a Memorandum of Understanding formalising co-operation between the Automotive Industry Action
Group of USA, European Association of Automotive Suppliers and Japan Auto Parts Industries Association came into
force. The alliance will focus on the creation, technical development and review of environmental reporting
requirements as defined by technical standards organisations on a national and regional basis.
Developing new technologies (autonomous driving technology, car electronics, telematics, etc)
 Google has entered partnerships with automakers GM, Audi, Honda and Hyundai, as well as NVIDIA, a microchip
manufacturer, to install Android OS in their vehicles.
 Panasonic is in discussions with several auto-parts suppliers to utilise its consumer electronics technologies, such as
cameras and sensors which can be added to front and rear bumpers for use in automated parking systems.
Infrastructure investment (electricity charge stations, hydrogen stations, etc)
 BMW is planning to launch an EV in the USA in 2014. The firm will co-operate with companies in the electricity
supply, real estate and parking management industries to set up rapid charger stations in several major cities.
 Toyota Group's trading company, Toyota Tsusho, will co-operate with leading French industrial gas company Air
Liquide to enter the hydrogen filling station business in Japan in 2014.
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While automotive industry has been characterised by rapid technological developments and the forging of new strategic
alliances, the policy and regulatory environment in regard to issues such as autonomous driving and infrastructure
development has not always kept pace. This reality requires the industry to work closely with governments to create a
regulatory framework that will facilitate the development of the cars of tomorrow.
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