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From Products to Services: Selling performance instead of goods
Walter R. Stahel, Institut de la Durée




Issue: System innovation focusing on optimizing the performance of a product leading to the replacement of a purchasable good by a service is accompanied by both a significant decrease in material consumption and economic gains. There is an increasing trend among proactive firms to replace products by services as this also brings firms other advantages such as increased customer loyalty and reduced marketing costs.

Relevance: The further development of the products to services transition and the accompanying societal benefits depend strongly on the policies designed to deal with recycling infrastructure on the one hand and the products to service issue on the other. 



Introduction
The present industrial economy, which has developed over the last 200 years in today's industrialized countries, is based on the optimization of the production process in order to reduce unit costs and thus overcome the scarcity of goods of all kinds, including food, shelter and durable goods. Emphasis is on more efficient process technologies, and constant improvements in the quality of the goods at the point of sale.

As a consequence, the economies of industrialized countries are today characterized by several key factors:

· Their populations account for only 20% of the world population, but they account for 80% of world resource consumption. 

· Their markets for traditional goods, such are automobiles, are saturated. The stock of goods remains fairly constant, and 90% of sales are replacement sales. 

· The old remedy of seeking greater economies of scale (centralization of production in order to reduce manufacturing costs) can no longer solve the economic problems, let alone the sustainability issue. For instance, the cost of the services which are instrumental for selling goods produced centrally (production engineering, transport, marketing, insurance, sales commissions) are a multiple of the pure manufacturing costs; a further optimization of production therefore hardly makes economic sense. 

· The part of goods that go directly from production to disposal (zero-life products in fig. 1) has reached 30% in some sectors, e.g. agriculture.

· For many goods, desirable results can be obtained paradoxically through system break as well as through the increases in efficiency resulting from product innovation (e.g. the safety gains achieved by traffic jams causing cars to move more slowly are similar to the safety gains provided by air bags).

· Incremental technical progress moves more quickly than radical new product development. thus substituting new products for existing ones will increasingly restrain technological progress in comparison to the alternative offered by gradual technological upgrading of existing goods.

· Technological progress is focused on production, not on utilization.

In industrialized countries sustainable development has to start with a considerable reduction of the consumption of resources. Such a ‘dematerialization’ is only possible through innovation, which needs to be driven by the economy. This then defines a new management task, to unlink economic success from resource consumption, i.e. to produce the same sales turnover and profits with a substantially reduced resource throughput throughout the economy. In many cases, this will only be feasible by redefining corporate strategies, orienting them towards selling performance rather than goods.

The stocks of existing goods therefore represent the new assets to manage - and they constitute a huge stockpile of resources. The main task will increasingly be to reduce the financial burden imposed by the operation and maintenance costs relating to these assets, as is already the case for infrastructures.

Some examples
Several multinational companies have already successfully implemented these new strategies, de-coupling turn-over and profits from resource consumption and manufacturing volume. Schindler elevators is selling carefree vertical transport instead of elevators; Xerox is offering custom-made reproduction services instead of just selling photocopiers; Safety-Kleen and Dow Europe sell the services of chemicals instead of selling chemicals; Safechem and Dow Germany are renting solvents to dry cleaners; Mobil Oil is selling engine oil quality monitoring instead of engine oil (for its 'Mobil 1' synthetic oils); GE Capital and ILFC lease aircraft and Interface Inc. leases nylon carpets. The concept is being considered by many others, including BRAUN, the German household appliance manufacturer. A great number of companies already practice a voluntary buy-back or free take-back system, such as Eastman Kodak and Fuji for their single-use cameras, or GE Medical Systems for medical equipment by any manufacturer.

In most of these cases, the product used to perform the service remains the property of the service company. The product is taken back after use and cleaned or remanufactured prior to reuse. This creates a financial incentive for the company to increase the lifetime of the product delivering the service. The price to pay for success is partly a regionalization of the activities, skills pools and responsibilities of a company. Selling performance also demands success in dealing with regional cultural issues: Ciba-Geigy's strategy of selling yield guarantees instead of pesticides to rice farmers in an African country in the 1980s was a success in eco-efficiency, but not compatible with local power structures. 

Traditional examples of service providers selling performance instead of goods are taxi drivers, hotels, railway and ship chartering.

Schindler, GE and other ‘manufacturing’ companies today generate 75% of their sales volume through services. Their stock market listing (by market capitalization) is normally much higher than their ranking by sales volume, indicating the enthusiasm of investors for dematerialized companies. In areas where manufacturers do not want to accept extended product responsibility, independent re-manufacturers have taken over: engine oil re-refiners such as Safety-Kleen, tyre retreaders, companies dismantling goods and reselling second-hand spares, such as Phoenix Technologies in the Netherlands, to name but a few. The number of companies in a country engaged in these activities is normally also a good indicator of the functioning of the market economy!

'The service economy', in the sense used here, is an economy which focuses on the optimization of the utilization (or performance) of goods and services, and thus on the management of existing wealth (goods, knowledge, nature). The economic objective of the service economy is ‘to create the highest possible utilization value for the longest possible period of time while consuming as few material resources and as little energy as possible’. Such a service economy is therefore considerably more sustainable, or de-materialized, than the present industrial economy, which is focused on production as a means of creating wealth and on the optimization of the production process in order to achieve economic growth. In contrast to the manufacturing economy, economic success in the sustainable ‘asset management’ of a service economy does not come from mass production, but from good husbandry and stewardship (Giarini/Stahel, 1993). 

Linear economy vs. cyclic economy
The terms 'value added' in exclusive relation to (production) activities up to the point of sale, 'value write-off' (depreciation) after the point of sale, and 'waste' at the end of the first (and only) utilization period of goods, are notions of a linear industrial economy (Fig. 1), where the responsibility for goods stops at the factory gate, and where 'waste' – everything that leaves the factory gate – is somebody else's problem (and cost). In contrast to such a linear structure, cycles, circles and loops (Fig. 2) have no beginning and no end. The producer's stewardship for his goods is based on a value concept and never stops – an 'economy in loops' thus does not know 'value added' or 'waste' in the linear sense, similarly to natural systems such as the water cycle.

Figure 1. The linear structure of the industrial economy (or 'river' economy)
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Source: Stahel, Walter and Reday, Geneviève (1976/1981) Jobs for Tomorrow, the potential for substituting manpower for energy; report to the Commission of the European Communities, Brussels/Vantage Press, N.Y.
The present national accounting system is a legacy of the linear industrial economy: the fact that waste management, car accidents and de-pollution costs all count as positive contributions to Gross National Product (GNP), on the same level as the manufacturing of goods, shows a basic deficiency of national accounts: GNP is an indication of our economic activity but not an indication of our wealth and well-being. In this reference frame, waste prevention corresponds to a 'loss of income' (i.e. it is economically undesirable); in a sustainable service economy, waste prevention is a cost reduction, i.e. a substantial economic saving. The waste management industry in Germany costs the economy about US$ 45 billion p.a. - when the figure goes up, GNP goes up. 

When discussing the benefits of the changes towards a more sustainable society, and ways to measure them, it is of importance to keep the fallacy of the current reasoning within the historic reference frame (non-sustainable national accounting system, false prices of resources, subsidies to foster unsustainable development) in mind. 

In order to achieve the goal of economic activity based on loops, a number of changes are necessary in the economic thinking and organization:

· The industrial structure for manufacturing and re-manufacturing activities will have to be regionalized in order to be closer to the assets in the market; this means smaller (re-)manufacturing volumes and appropriate methods using more and higher skilled labour, the cost of which is financed through the strongly reduced purchases of materials, and a virtual elimination of disposal costs.

· Products will have to be designed as technical systems based on a strictly modular master plan, with ease of maintenance and ease of out-of-sequence disassembly by workers or robots. The platform concept by Volkswagen is an expression of this.

Figure 2. Closing the material loops: The loops of a self-replenishing, more sustainable service economy (or ‘lake’ economy), and the junctions between these loops and a linear economy
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Source: Stahel, Walter and Reday, Geneviève (1976/1981) Jobs for Tomorrow, the potential for substituting manpower for energy; report to the Commission of the European Communities, Brussels/Vantage Press, N.Y.
Recycling as opposed to services
The service economy and the recycling economy are similar in that they both seek to reduce material flows. However, there are also fundamental differences. Promoting recycling strategies as a way of closing the materials loop (loop 2 in fig. 2) has the short-term advantage that it preserves the existing economic structures (based on material throughput) and so is easy to implement. Ironically, however, recycling becomes less economic as it becomes more widespread. Its very success brings about an increase in the amount of secondary resources, causing oversupply of materials. This depresses the prices of both virgin and recycled resources alike, to which producers tend to react by seeking export markets. Thus overall material flows remain unchanged or indeed are even increased. Future technical innovation in recycling will include improvements in the design for the recyclability of goods, and new recycling technologies, neither of which, unfortunately can overcome the basic price-squeeze phenomenon mentioned (Jackson, Tim, 1993). Increased recycling furthermore does not reduce the flows of material and energy through the economy; it does, however, reduce resource depletion and volumes of waste. In conclusion, recycling is a necessary prerequisite for the service economy, but recycling alone is not sufficient to solve the problem of resource overuse. Recycled materials are more expensive than virgin materials, whereas remanufactured goods are cheaper than new goods: the smaller the loop (in Fig. 2), the higher the competitive advantage!

Strategic outlook
In contrast to recycling, strategies for higher resource efficiency through optimization of the utilization of goods, measured as ‘resource input per unit of utilization’ over long periods of time, will cause substantial structural changes within the economy. The key to this is closing the product-life extension loop (loop 1 in fig. 2) which reduces the volume and speed of resources through the economy. This closure can be achieved through the adoption of take-back strategies: because of the inherent structural changes they are more difficult to implement than materials recycling. However, as these strategies are based on innovative corporate approaches, such as the Asset Management Programme by XEROX, they are highly competitive and contribute to sustainable development. They will become even more competitive as this kind of economic activity develops up the learning curve (Stahel, 1994). Future technical innovations that can be expected in this field are technologies enabling the use of re-manufactured and technologically up-graded components and goods, and commercial innovations to keep goods in use as long as possible. (Stahel, 1984).

There is also a non-negligible psychological barrier involved: strategies of a higher resource efficiency often question the validity of the present calculus of economic optimization which ends at the point of sale. At first sight, closed responsibility loops even seem to violate the traditional ‘task definition’ in the economy (Taylorism): industry produces efficiently and rapidly, consumers consume quickly, the state disposes as cheaply as it can. Strategically, this means that the utilization of goods becomes the centre of economic optimization efforts, instead of production today, and that the utilization value becomes a central notion of economic value (Giarini/Stahel, 1989/1993).

Obstacles, opportunities, trends
The signs are clearly pointing in this direction:

· The trend towards higher resource efficiency and a dematerialization of goods and systems will further increase the economic woes of base material production and the recycling sector, as demand and prices of many materials will continue to fall;

· The EU-Directives on product liability, and more recently on product safety, and the draft directive on service liability, all stipulate a ten year liability period, but most manufacturers still give a short term warranty (6 or 12 months);

· Some car manufacturers offer a total cost guarantee over 3 or 5 years, which includes all costs except tyre wear and fuel. Electric cars in California are for rent only;

· The rental of artificial hearts by Baxter and the NASA space shuttle have shown that the re-use of long-life goods can also apply to advanced technology.

· Industry shows an increasing willingness to accept unlimited product responsibility – and to use it aggressively in their marketing - through life-long warranties (which was rejected by a German Federal Court!), money-back guarantees, exchange offers and other forms of voluntary product take-back.

· Out-sourcing is rapidly becoming a generally accepted form of selling results instead of (capital) goods or services. Textile leasing is a strategy that is becoming the norm for uniforms and professional work clothing, hotel linen, hospital textiles (even in sterile operating theatres), towels in up-market lavatories. 

Conclusions for policy
The State is the biggest single customer in every economy. Procurement policies of national entities, however, seem to largely ignore the benefits of buying performance instead of goods. Even easy options, such as product-life extension preferences, are hard to impose. The parliament of Baden-Württemberg in Germany was probably the first State world-wide to impose the exclusive purchase of re-refined engine oil and retreaded tyres for all state-owned vehicles, with the exception of some emergency vehicles.

Innovation and an industrial policy for sustainability are the keys to higher resource productivity. The State should define the aim of higher resource productivity (e.g. eco-products) but not the strategies by which it should be achieved. Here again, the European Commission can set standards to overcome national inertia.

Some of the key issues of an industrial policy for sustainability can be summarized as follows:

· Introducing the time factor into the legislation governing the economy.

· Develop and use methods to measure sustainable growth over long periods of time, e.g. GPI (General Progress Indicator, used in the US) or ISEW (Index of Sustainable Economic Welfare) instead of GNP (for a discussion of these indicators see W. van Dieren, 1995). 

· Define and legislate the minimum quality of goods for sale depending on their service-life, by requiring a long-life warranty (e.g. in accordance with the 10 years in the EC safety directives), instead of the present exclusion of the utilization of used components in new goods.

· Focus funding on R&D as well as education and training on prevention and precautionary methods instead of process technologies: long-term behaviour of materials, components and goods (wear and tear versus fatigue), technical risk management, industrial design for systems thinking, ways to popularize sustainability in terms of socio-cultural ecology.

The principle of 'insurability of risks' such as insurance as a free market safety net to replace state laws or technical standards would automatically introduce the precautionary principle into the economic mechanisms to choose between possible technologies, present and future. The feasibility of gene technology is a point in case.

Strategies to close the product responsibility loop, such as the voluntary or mandatory take-back of consumer goods, would lead to better products in a more efficient economy (in contrast mandatory recycling leads to better recycling technologies, not better products).

It should be noted that the situation in many Third World countries, however, is radically different. They will continue to experience a strong demand for basic materials for the improvement of their infrastructure, and will continuously suffer from a shortage of affordable resources and goods, including food, shelter, and infrastructure and services for health and education. While a service economy can hardly be a good model for a developing economy (asset management is based on existing stocks of goods), transferring the surplus materials of good quality from industrialized to third World countries may be a solution to the problems of both, if skills and know-how are transferred with the goods.

Summary and conclusions
The trend in the economy towards a more sustainable society and service economy started some time ago, yet many experts are unaware of the potentially fundamental change that may be on the horizon. This is probably due to interpretations in terms of the old industrial economic thinking. 

A service society will not solve all problems for society, and especially not the problems inherited from the past (e.g. pollution clean-up, unemployment of over-specialized production workers). Neither will it make the manufacturing sector disappear. But it could well restructure it, into firms manufacturing high volumes of global standardized components, and regional firms specialized on assembly, disassembly and re-manufacturing of products. This is a trend that can already be observed in electronics and aviation technology.

A sustainable economy could be helped by an appropriate structure, characterized by a regionalization of jobs and skills (mini-mills for materials recycling, re-manufacturing workshops for products, decentralized production of services such as insurance), supplemented by centralized design, research and management centres. Such an economy will consume fewer resources and have a higher resource efficiency, its production will be characterized by smaller regionalized units with a higher and more skilled labour input. Transport volumes of material goods will diminish, and be increasingly replaced by transport of immaterial goods (Stahel & Reday, 1976).

Selling performance instead of goods demands a coherent corporate strategy based on the principles of the service economy. This includes asset management, production, marketing, finance and control. It is not possible to apply the controlling yardsticks of the industrial economy to measuring the success of a service, and expect meaningful results. Prevention and sufficiency solutions cannot be measured in terms of productivity.

For the first time since the beginning of the industrial revolution the economy will offer workplace mobility, rather than rely on worker mobility. The more immaterial goods are transported, the higher the feasibility of teleworking. Flexible work organization and part-time work are compatible with, and even a necessity for, providing services and results round the clock.

As services cannot be produced in advance and stored, and mostly have to be delivered at the location of the client, the impact on peripheral zones could be substantial, as could the effect on the environmental burden on central zones (in particular the strain on transport). 

The present focus on technology will be replaced by a focus on corporate strategies and the identification of cultural levers to gain a competitive regional advantage.

Waste management could increasingly become a subject area for historians rather than economists. Many large companies switching to a more sustainable approach have an objective of zero-waste-to-landfill before the year 2000. And some waste management companies are taking over re-manufacturing companies (Safety-Kleen in the U.S.) in a move to become resource managers, instead of ‘end of pipe’ clean up operators. The best material producers have already become material managers: Du Pont de Nemours is depolymerizing nylon and regenerating polyesters (e.g. PET) cutting the need for oil as main resource.
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