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Concept (please visualise your idea)

Splendid Eco-Car: a Reinvention of Personal Transport

Concept - What is the Eco-Car?
The Eco-Car is a car designed as if Sustainability matters.

The Eco-Car Project is an exercise in the application of holistic, system-level thinking and decision-making to the concept of “the car”, in the widest sense of the “car system” of which the car itself is a part, with the objective of making available the same services provided by the existing “car-system”, in a way that is economically sustainable, socially sustainable, and environmentally sustainable. It represents a decision-making process applied to the concept of the car, rather than a definite and complete vehicle design. The key difference from other “green concept cars” is that instead of claiming and selling an automotive panacea we widen the system boundary as far as possible to find the most effective route to a sustainable solution.  This is a process that has been started, but which is far from finished.
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In this context “economic sustainability” means the ability of organisations to remain in business, continuing to employ the company of their staff, in the long term, but does not include any assumption of purely economic growth, increasing shareholder value or paying dividends. “Social sustainability" means the ability of the system to continue to support a healthy society, and the ability of the product to enable society to function; it means long term employment and access to friends and family. “Environmental sustainability” means that the system works according to the unavoidable laws of the ecological system within which we live, using cyclical material flows and solar renewable energy.

In all cases the approach is to accept no excuses for external costs; there should be no environmental or social degradation that is borne in other locations or in the future, and no delegation of responsibility for decisions or the effects of them onto the state, other countries, or other organisations.

In this context the “services” of a car comprise all the benefits that are derived from the whole system of which the car is a physical manifestation, including mobility, access to other services valuable to life and society, and other elements such as “status symbol”, fun and “private space”.

The Eco-Car MKI was the physical representation of what might result after a holistic reinvention process. It served as an awareness raising tool to enable many people to engage in the process of reinvention, and almost definitely is not what MK2 will look like. It includes awareness-raising needs as well as the needs in service; hence the wacky design by Royal College of Art graduate Grant Mason.

The Eco-Car MKII will be the physical representation of the next phase of the design journey towards a properly sustainable personal transport system.

Description (please describe your product, service or product-service-system (PSS))

Description

The diagram in Figure 3, shows the system levels, 1-7, considered in developing the Eco-Car. Given a desired RESULT, in this case a system of personal transport that is sustainable, an applied EFFORT at the upstream, wider-system level is more effective than that at the downstream or narrow-system level.

Arrows 1-7 represent levels of the design and decision making system that are further away from (1) and closer to (7) the REALISATION of a product. We are looking at how to manage the concept stages 1-7 so that the result is most sustainable.

Arrow 8 represents the RESULT we seek;  a change from the cars and the car system of today, which are unsustainable, to the cars and the car system of the future which is, or might be, sustainable.
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Figure 3   The Upstream / Downstream design and decision making system of the Eco-Car

Design and Decision Stages and Assumptions

From the downstream stages where we can design a product to “do less bad” to the upstream stages where we can address a concept to be “more good” we move from dull, unsatisfying and lrgely futile activity to splendid solutions that are exciting, radical, positive and fulfilling.

7 The tailpipe. Assuming the car system is as it is, little can be done apart from “less bad”.

6 The car. Opportunities limited to novel “sustainable” aesthetics, new technologies, new fuels. This is the level addressed by projects like the GM “Skateboard”, Guy Negre’s “Air car”. Many system level assumptions still in place which limit change. We look at how aesthetic design can reduce the impacts of the car in use. 

5 The manufacturing system. Assuming car ownership as today, but asking how all energy and materials in the car life cycle can be reinvented.

4 The ownership system. Widening the scope of solution-finding, but still assuming the car is used similarly to now (school run included). How would a car system be if novel ownership models were established as if sustainability were important? How would a “car system” fit into a spectrum of transport systems? We look particularly at novel car-sharing and on-demand transport systems, and how they fit with existing alternatives, and life-cycle and cyclical leasing of materials.

3 The usage system. Assuming a similar cultural demand for transport and mobility, but delivering the mobility while reducing usage in terms of cars, kilometres, litres of fuel or tonnes of CO2 per capita or per “unit of valuable life”.

2 The transport and mobility system. Assuming our culture is as it is, but asking how all the benefits of that culture could be delivered with reduced demand for mobility..

1 Our cultural system. Changing our culture is beyond the scope of the Eco-Car project, but (a) it is still subject to the laws of ecology and (b) you never know what may happen. Here we look at how we can live in ways that deliver all the quality of life we expect but without the same assumed level of mobility; 

The scope of the system used to design the Eco-Car is between levels 2 and 3, allowing far greater potential than most automotive solutions with a scope limited to levels 5 or 6.    

In the full paper I will detail which familiar , and unfamiliar, design decisions represent which system levels, and how the holistic approach can generate greater benefits than individual design decisions in a project of limited scope.

How we got Here, and how we’ll get There.

It is possible to place historically the kinds of design decision that have been current in the last 100 years and to see how the development of personal transport has gone from a process of cultural change (the car changing from a tool to a symbol) to a largely futile debate about emissions (catalysers on V8s).

This helps to lay out a path of design decisions that need to be taken, and in which order, to move forward to the sustainable future we seek. 

The Eco-Car project addresses not only technological but also organisational changes, at the detail and the system level, that work together to “do more good” instead of just “doing less bad”.

Aesthetic

The Eco-Car MKI, designed to show what a sustainable car might look like, almost definitely does not look like a sustainable car. This is partly because we cannot know what that is from within our system: “you cannot create a solution from within the system that caused the problem in the first place”. The system level design and decision-making process behind this car does look like the thinking that will be behind a car that gets close to Sustainability. Only then will anybody know what will be a “sustainable automotive aesthetic”.

The Eco-Car MK2 will have a radical new aesthetic “fun with calm” developing novel interactions between visual elements and long term sustainability.

We also recognise that EDUCATION is a critical element of any endeavour towards sustainability, and with this in mind the radical, eye-catching aesthetic, while slightly bold for mass production, was invaluable in winning exposure for the MKI at the NEC, Earl’s Court, the Brunel Museum in Bristol and the Science Museum, and work with the BBC and Discovery Channel.

Evaluation (please justify the relative sustainability benefits of your concept)

Environmental Evaluation

Holistic consideration of resource use across system and through life cycle. 

Energy in use minimised by “fun with calm” aesthetic, by light weight, by thin tyres, three wheels. Energy in manufacture and re-use minimised by using low-tech materials, easy to make and recycle.

Materials; designed to use material grades that maximise recyclate content, and to be recycled with low energy input (eg designed-for-repair, upgrade & disassembly.

Designed to run on bio-ethanol derived from waste-cellulose, sourced from low grade waste paper & wood which cannot be made into paper. Carbon-neutral, and diversion of waste from landfill. Fuel can be “grown” if needed.

Social Evaluation
Designed to suit multi-mode transport systems; to deliver maximum mobility and access. Novel models of ownership promote healthy communities, co-operative rather than competitive solutions. Craft manufacture develops long term, local, resource-light employment, rewarding work and “employer of choice” status for business.

Business Evaluation
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The vehicle concept is designed to meet, and will be sold on, delivering service rather than moving material. The material movements are not sold but leased, as illustrated below (figure 4). This suits the UK niche-manufacturing sector: low volume, craftsman built, high durability, individual cars for small markets, designed to be repairable, designed to increase in value over time. Rejecting sales based on “ride and handling”  and “features” in favour of service (in all senses), value, quality, satisfaction, will reduce need for myriad on-cost items. Vehicles will be not be expnsive.

The business challenge is in changing from a sell-and-forget model to a continuous service provision model, but it is possible. The full paper will detail how profit can be drawn continuously though a cyclical vehicle “life” rather than just at point of sale, while still delivering lower life-cycle ownership costs, and includes material leasing and polymer, process and product design to enable a cyclical business model for plastics supply.

Marketing

Fifty percent of the marketing effort of a sustainable solution is in teaching what is a sustainable solution. Markets don’t exist for a system of which they are ignorant, and today markets have been educated that the system they want is the system they get. Education is key – awareness raising will be a major part of the role of the Eco-Car.

Emerging markets do exist in the car-share movement, among the young, disillusioned with faux-green offerings, and a small but key market among sustainability visitor centres. The Eco-Car MKI was developed closely with all these groups.
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Figure 2 	CAD model of the Eco-Car MKI 2-seater 3-wheeler





Figure 1 	Eco-Car MKI on set in the Brunel Museum, Bristol, for the Discovery Channel





Figure 4    The Material and Product Leasing Pyramid
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