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Abstract

A sustainable economy requires economically successful business activities and models that achieve fundamental reductions
in energy, material and water throughput in the delivery of necessary goods and services. The primary environmental policy
interest in these sustainable business models is that they provide an environmentally superior alternative to the “business as
usual” (BAU) ways that existing economic needs are served and functions delivered.

Sustainable service-led business models are particularly required, both to address the challenge of the “services transition”
and to exploit the promise of the “functional economy.” The focus of inquiry for service-led business models that constitute a
more sustainable alternative to BAU are innovative or emergent product service systems (PSSs) or “servicizing” models.

The PSS concept describes the economic space in which products and services are combined in value propositions to meet
customer needs. While PSS activity is poorly captured by economic statistics, “BAU” PSSs are ubiquitous—e.g., mobile
telephony, car rental, pizza delivery, capital equipment leasing—and are an important determinant of the overall performance
of the US economy, both in environmental and traditional terms.

Innovative and emergent PSSs that intensify the service component can improve eco-efficiency over BAU approaches to
delivering key economic functions and services. Examples of such Green Servicizing include: leasing/sharing arrangements
(e.q. car-sharing; “lifecycle solutions” for IT equipment); functional procurement and efficiency services (e.g. Chemical
Management Services, Resource Management, Energy Services Companies), among others. International experience
indicates that “Green Servicizing” approaches can achieve eco-efficiency improvements ranging from marginal to radical, with
the latter generally obtained by models focused on the sale of “function” rather than products per se.

The US Environmental Protection Agency’s Office of Resource Conservation and Recovery, long interested in and supportive
of these types of business models, commissioned this work to obtain critical tools, concepts and analysis needed to consider
policy engagement to achieve the potential of “green servicizing.” Towards this end, the report briefs the Green Servicizing
concept; provides a working definition of high-potential Green Servicizing models; identifies 10 such models and briefs their
market status and environmental performance; provides analysis and methodologies to assist in weighing policy engagement;
and identifies possible next steps to begin more substantive engagement.

The report finds that Green Servicizing can make a significant contribution to a more sustainable US economy by providing
more eco-efficient alternatives to the BAU delivery of environmentally problematic and economically critical functions and
products. However, achieving its full potential will require policy engagement. Towards this end, a possible key initiative for US
EPA would be to develop and implement a strategy to achieve the full eco-efficiency potential of functional procurement and
efficiency services models.

These models, which include the Energy Service Company (ESCO) model, Resource Management, Integrated Pest
Management (IPM) Services, Chemical Management Services, etc., can reduce the consumption of environmentally
problematic goods and services by transforming their procurement into performance-based service arrangements.
Collectively these models address the critical elements of the “environmental footprint” of the economy generally and of many
individual enterprises and institutions.
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Executive Summary

The US Environmental Protection Agency’s (US EPA’s) Office of Resource Conservation and
Recovery (formerly the Office of Solid Waste) commissioned this work to obtain critical tools,
concepts and analysis needed to identify appropriate, substantive and effective next steps for using
green servicizing to aid in decoupling material, energy, water and chemical use from economic growth.

The need for sustainable service-led business models

A sustainable economy requires economically successful business activities and models that help
achieve fundamental reductions in energy, material and water throughput while providing necessary
goods and services. The primary environmental policy interest in these sustainable business models is
that they provide an environmentally superior alternative to the “business as usual” (BAU) ways that
existing economic needs are served and functions delivered.

Sustainable service-led business models are particularly required, both to address the challenge of the
“services transition” and to exploit the promise of the “functional economy.”

The Services Transition

The services transition refers to the growth in importance of services in the US and other wealthy and
fast-developing economies, including the increasing service content of many product-producing
industries. In early efforts to consider the environmental implications of this change, a number of
researchers and experts speculated that a service-led economy could separate economic growth from
growth in material and energy throughput, leading to an overall greening of the economy. However,
while services tend to be less material and energy-intensive per dollar of output than manufactured
goods, the service transition has not reduced absolute material and energy throughput in the economy.
Why?

The service economy depends fundamentally on the industrial economy; most of the fastest-growing,
most dynamic service sectors in the US economy (e.g., logistics, health care, and telecommunications)
require corresponding growth in the environmentally problematic products and infrastructure that
support them. Further, the US environmental regulatory system is heavily oriented around large
manufacturing facilities, with many service enterprises unaware of and in poor compliance with the
regulatory requirements that do apply to them. In short, the system deals poorly with services from both
de jure and implementation perspectives.

Thus, if we are to achieve meaningful movement towards a truly sustainable future economy, we must
find a way to make a service- and information-led economy a green economy. Put another way, we
must find ways that services can change—for the better—the ways that products are designed, made,
used and dealt with at end of life.

The Promise of the Functional Economy

Since at least the mid-1990s, the potential of a functional economy to decouple economic growth from
environmental pressure has had a central place in conceptions of the sustainable economy. In a
functional economy, products serve as means, not ends: “What we want from these products is not
ownership per se, but the service the products provide; transportation from our car, cold beer from the
refrigerator, news or entertainment from our television” (Hawken 1993). And as Tukker writes:
“Many authors...quickly understood that, if one could really take final consumer. needs (rather than the
product fulfilling the need) as a starting point, the degrees of freedom to design need fulfillment
systems with factor 4-10 sustainability improvements are much higher. The idea that needs-focused
solutions could be inherently more sustainable than products was borne” (Tukker 2006).
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Product-Service Systems and Servicizing

The focus of inquiry for service-led business models that constitute a more sustainable alternative to
BAU are innovative or emergent product service systems (PSSs) or “servicizing” models.

The PSS concept describes the economic space in which products and services are combined in value
propositions to meet customer needs. While PSS activity is very poorly captured by economic statistics,
“BAU” PSSs are ubiquitous—e.g., mobile telephony, car rental, pizza delivery, capital equipment
leasing—and are an important determinant of the overall
environmental performance of the economy.

- ) PSS Categories
PSSs are generally classified into three categories (see Product-oriented PSSs are dominantly

box). geared towards the sale of products, but
. . . added services are a source of
Innovative or emergent PSSs business model often provide additional value. These services include,

an alternative to BAU means to achieve a given economic e.g., extended warranties, maintenance,
function. When this involves intensifying the service t;pgéadltng, and ﬁ.”dl'."f"'f?ﬂ’]"t‘";‘]”ageme“t'
component and employing services to add value in ways roduct ownership fies with the
. L ' . consumer.
that are different from “business as usual,” than the PSS is y onted PSS ered
P H : H se-oriente S are centere
a servicizing business model. (See table beginning on page T ey BN Gl FRee s, B ey

ES-6 for examples.) offer value by providing consumers with

. access to the product and the function it
Under some servicizing models, consumers may no longer provides without the need to own the

purchase the product itself, but the function (or service) product. Leasing and rental models are
that the product provides. In other cases, the changes from | in this category

BAU are less radical. Regardless, emergent PSSs Results-oriented PSSs offer value by
restructure the economic relationships that mediate how ggseg%eprfov\\/liﬁ(i)f}g ?ufrl:]ncgog ftc())rttr;ﬁs
products deliver function or l_JtlIlty. As a result, the function rather than usg 03; S
manufacture, use, or end of life management of products particular product. The function may be
or infrastructure changes in some way. tangible (i.e., waste management) or

intangible (i.e., communication.)

The promise of “green servicizing”

This restructuring can improve the eco-efficiency of the economic function by closing materials cycles,
dematerializing economic activity, improving energy efficiency, and other mechanisms. Where such
eco-efficiency improvement occurs, this report terms it “Green Servicizing.” (See table beginning
on page ES-6 for examples.)

There is now an extensive body of research, especially in Europe, regarding the environmental potential
and promise of servicizing approaches.” This body of research indicates that the eco-efficiency
improvements obtained in practice by servicizing approaches range from marginal to radical, with the
latter generally obtained by models focused on the sale of “function” rather than products per se.

However, because mandatory take-back is rare in the US context, servicizing models that include take
back and recycling/re-use/remanufacturing may achieve much higher improvements over BAU than
they would in the Western European/EU context, where mandatory forms of Extended Producer
Responsibility (EPR) are far more common.

! Most European research focuses on Innovative or emergent PSSs without using the term servicizing per se. This is a
difference of terminology, not substance.
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In this body of literature and accumulated experience. it is also
clear that the details matter, and the environmental
performance of different implementations of the same basic
servicizing model can differ significantly.

The challenge for US EPA

With respect to servicizing, the current challenge and
opportunity for US EPA specifically and for environmental
policy-making generally is to:

Identify innovative and emergent servicizing business
models of high sustainability potential (see box),

Validate this potential, and, where appropriate and
feasible, to

Design and implement policies that foster market
and regulatory environments that help such models
become business as usual, and best assure that the
“greenest” versions of these models are the ones that
grow.

In general policies can be designed to (1) reinforce drivers, (2)
reduce barriers, and/or (3) strengthen the determinants of
“green” performance. Policy engagement may involve, but is
not uniquely synonymous with, regulatory actions. Support for
pilots, development of market information, manuals and
information portals, establishing voluntary “green standards”
or certifications, and developing voluntary programs and
alliances based on these approaches are all important but
non-regulatory forms of policy engagement in the area of
“green business.”

Justification for policy engagement

As discussed below, this report identifies and briefs 10
high-potential green servicizing models. While some of these
models are well-established in key niches and market
segments, none have reached their full market potential—nor
is it a foregone conclusion that all will achieve broad adoption.

What does “high
sustainability potential”
mean?

The “sustainability” or “greening”
potential of a business model is a
function of four factors:

Micro-level environmental
performance. That is, eco-efficiency
gain over BAU at the level of the
individual customer or unit of function.

Market potential. The potential of a
model to become the BAU means to
obtain a particular economic function
or service.

Environmental Significance. The
portion of national emissions,
pollutant loads or resource demands
that can be attributed to the
manufacture, use, delivery and end of
life management of the principal
goods or services to whose BAU
consumption the servicizing model
constitutes an alternative.

Potential Social impacts. Models of
very high potential have readily
identifiable characteristics. A model
must be high-potential if all the
following are true: (1) micro-level
environmental performance is a
significant improvement over BAU;
(2) market potential is high; (3) the
market the model operates in has
high environmental significance and
(4) the model presents no obvious
social concerns.

Similarly, poor micro-level
improvements over BAU OR poor
market potential OR low
environmental significance will alone
generally assure low potential.

Further, there are often greener and less green variants of these models—and experience shows that
current market conditions do not necessarily assure that it is the greenest version that grows.

Fully exploiting the environmental benefits of green servicizing therefore requires evaluating the case
for and—where appropriate and feasible—formulating and implementing policy to help foster market
and regulatory environments that would help high-potential “green servicizing” models become
business as usual, and would best assure that the “greenest” versions of these models are the ones that
grow.

There is a long-standing aversion in US policy-making to “picking winners” (whether technologies,

enterprises or sectors), rooted in the conviction that this is best left to market forces. It is important to
understand that in the context of this study, policy support for green servicizing is (1) not contemplated
on the level of individual enterprises, but at the level of business models and value propositions; and (2)
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is predicated on a clear performance-based criterion: does or can the model offer significant
environmental performance improvements over BAU approaches? Both serve to distinguish “green
servicizing support policy” from “picking winners” as the term is usually understood.

To further assure that policy engagement is—and is seen as—appropriate, policy engagement should
be guided by and generally limited to three well accepted justifications:

(1) Leveling the playing field. The existing policy regime and market environment, almost by
definition, tends to favor BAU approaches. Policies can “level the playing field” by, e.g.,
reducing information asymmetries, internalizing pollution or other environmental costs, and/or
offsetting the advantage that externalized environmental costs may confer on BAU approaches.

(2) Reducing entry barriers. Market forces are understood to function least effectively at the
earliest stages of a new offering, where, for example, customer awareness and information is
highly imperfect, financing is scarce for unfamiliar business concepts, and past performance
“success stories” are scarce. Policy engagement can address these and other barriers to entry,
including the entry of proven models into new customer sectors.

(3) Formal and informal standard-setting. Standards, whether formal or informal, are essential
for markets to function efficiently, and standard-setting usually requires a facilitating actor.

Responding to the challenge: Objectives and contributions of this study

In addition to serving as a primer on green servicizing concepts, this research was designed to directly
respond to the policy challenges identified above.

» Identifying models of high sustainability potential. The economic data to support a
systemic, economy-wide scan to identify high-potential innovative and emergent servicizing
business models does not exist. Therefore, this report used a methodology that combined
literature review with gap analysis and targeted search. The result was the identification of 10
models? that, at first examination, had the potential to offer significant eco-efficiency
improvements over BAU in environmentally critical sectors. (See table beginning on page ES-6)

» Validating potential. 3-5 page Business Model Briefs were developed for each of the 10
models. These briefs synthesize publicly available information regarding environmental
performance and market information, describe value propositions and provide links to cases
studies and business offerings.

The briefs do not undertake a rigorous, quantitative assessment of each model against the four
criteria that define sustainability potential. However, the information provided by the briefs
does support less formal evaluations of sustainability potential against the four criteria, and on
this basis the models selected should be considered of high sustainability potential.

2In some cases the selection process did not identify a specific business model, but rather a “core component” (e.g.
re-manufacturing) of a set of servicizing business models serving different sectors, focused on different types of products, or
having multiple variants within a single sector. For simplicity, however, the term model is used to refer to all selections.
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Identifying targets for policies. The mandate of this
research did not extend to recommending specific
policy measures. However it does provide
information, analysis and tools to support this process:

Going beyond the basic information in the model
briefs, an analysis of barriers, drivers and determinants
of environmental performance for three
performance-based “functional procurement” or
“efficiency services” models is presented.

These models were chosen both because the research
results strongly suggest high sustainability potential
and to assess the hypotheses that these models share
strong similarities in drivers, barriers and value
propositions—and that therefore government policy
engagement around these models as a class may bring
significant synergies and economies.

For these three models, the analysis is taken one step
further: barriers, drivers and determinants of
environmental performance are mapped to policy
“targets.” Policy targets are not specific policies, but
rather a statement of the immediate goal or effect that
a policy or policies are intended to achieve. Policy
targets have a clear, logical relationship to the barriers,
drivers or determinants to which they
correspond—they weaken the barrier, reinforce the
driver, address the determinant.®

This analysis framework is intended to be useful in
undertaking similar exercises for other models, and for
guiding stakeholder discussions under the “functional
procurement/efficiency services initiative,” a key
consideration for US EPA in engaging with green
servicizing.

Models excluded
from the study

Four classes of “green servicizing”
models were excluded by the
search methodology:

1. Models identified as
high-potential in the literature, but
with uncertain application or utility in
the US market.

2. Well-publicized “servicizing”
approaches that are either arguably
“business as usual” or which do not
have obvious “green” dimensions.
For example, the 1999 Tellus report
included case studies of IBM and
Xerox as examples of traditionally
product-based companies that had
embraced product-based services
as a core business strategy.
Service/product integration is
arguably a “business as usual’
strategy in the IT sector, and this
integration—of itself—does not
have intrinsic green dimensions.

3. Large number of “niche market
models identified in the case
literature.

4. Models dealing with products
currently covered by national-level
EPR initiatives in the US for which
PRO (Producer responsibility
organizations) are already
constituted and active (e.g.
batteries, carpet). The rationale is
that the dominant business
approach to addressing product
disposal has already been
determined, and it is largely outside
a for-profit servicizing approach.

Servicizing models identified and briefed; environmental performance results

The table on the overleaf summarizes the models identified, their primary customer sectors, and their
environmental performance. The models were selected via the literature search/gap analysis
methodology described above.

% For example, in recently completed research in the Japanese market, (Stoughton et al 2007) note that the environmental
performance of the 3PL model is strongly determined by the environmental performance of 3PL assets such as vehicle fleets
and buildings. In consequence, they identify “Making 3PL assets (including fleets, buildings and siting of facilities) as green
as possible™ as a policy target. As an indicative example of a policy that would support this target, they suggest making
“existing [Japanese] tax benefits for efficiently sited logistics infrastructure investments contingent on adoption of green
building standards.”
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Business Model

Environmental Performance: Improvement
Mechanisms & Findings

Car-sharing

Car-sharing is a “personal mobility PSS” that provides
short-term use of cars located in special reserved parking
spaces distributed throughout a service area (e.g., an urban
area or campus.)

Primary customer sectors: Institutional campuses; Individual
& corporate customers in middle & upper-income urban areas,.

Reduced vehicle miles travelled (VMT) per customer:

Car-share members reduced VMT by 44% across several studies. According to
a Zipcar survey, car-share members increase public transit trips by 47%,
increase bike trips by 10%, and increase walking trips by 26%.

Reduced total vehicles/service population:
Every US car-share vehicle "removes" between 6 and 23 vehicles from the road,
depending on the study.

Cleaner vehicles:
30% of US car-sharing vehicles are hybrids or powered by alternative fuels.

Chemical Management Services (CMS)

CMS is a “strategic, long-term relationship in which a customer
contracts with a service provider to supply and manage the
customer's chemicals and related services. Under a CMS
contract, the provider's compensation is tied primarily to
quantity and quality of services delivered not chemical volume.

Primary customer sectors: Chemical-intensive
manufacturers (e.g. auto, electronics, aerospace)

Improved Environmental Data:
100% of CMS customers reported improved environmental data.

Reduced Total Amount of Chemicals Being Applied:
Over 50% of CMS customers reported reductions in total chemicals being
applied.

Increased Recycling/Reusing of Chemicals:
Over 45% of CMS customers reported increased chemical reuse/recycling.

Technological Process Efficiencies & Chemical substitutions
Over 30% of CMS customers reported increased process efficiencies;
approximately the same number reported beneficial chemical substitutions.

(Data from Chemical Strategies Partnership’s 2004 CMS Industry Report.)

Deconstruction

Deconstruction is the process of selectively dismantling or
removing materials from buildings before or instead of
demolition.

Primary customer sectors: Property owners and developers

Recovery of Waste for Reuse and Recycling:

Deconstruction has the potential to reduce the materials sent to incinerators and
landfills and alleviate demand on virgin materials. According to the Institute for
Local Self-Reliance, US deconstruction could recover an estimated 24 million
tons of Construction and Demolition (C&D) waste for reuse and another 6 million
tons for recycling. This represents a 46% total recovery rate.

Energy Services Companies (ESCOs)

An ESCO provides energy-efficiency-related and other
value-added services and assumes performance risk for their
project or product—that is, their compensation and profits are
tied to energy efficiency improvements (and thus, savings in
purchased energy costs) actually obtained by the client.

Primary customer sectors: Manufacturing facilities,
institutions, and offices, including government.

Reduced Energy Consumption:

According to a 2007 review of the ESCO industry completed by the Berkeley
National Laboratory, ESCO projects on average reduce energy consumption by
23% or 47 kWh/m2/yr. Using US EPA’s Emissions & Generation Resource
Integrated Database, this corresponds to average reductions of 67.42 Ibs of
CO2/ m2/yr, 0.34 Ibs of NOx/m2/year, and 0.15 Ibs of SO2/ m2/year.

Reduced Water Consumption:
A small percentage of ESCO projects also result in reduced water consumption.

IPM & Performance-based Pest Management Services

In performance-based pest management, a pest management
services provider commits to achieving a certain standard or
level of pest control, rather than being compensated for a
particular treatment or application. Intergrated Pest
Management services are the green implementation of this
concept.

Primary customer sectors: Structural: Institutions, housing
authorities, school districts, corporate and government facilities;
Agricultural: Model is embryonic in agricultural applications,
but most likely market are larger agricultural producers and/or
those growing “high value” crops (e.g. fruits, vegetables).

Reductions in the Use, Toxicity, and Dispersion of Pesticides:

Multiple case studies have shown that IPM can achieve significant reductions in
pesticide use, toxicity, and dispersion, with reductions as high as 93% in grams
of pesticide active ingredients applied.
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IT “Lifecycle Solutions”

IT Lifecycle Solutions are business offerings that bundle
provision of corporate IT equipment (particularly personal
computers, servers and printers) with associated services. The
“solutions provider” is responsible for most or all configuration,
maintenance, repair, and upgrade.

Primary customer sectors: Large corporations & institutions,
government

Reduced Incidence of Improper Disposal

and Uncontrolled Recycling:

End-of-lease responsibilities are placed on the equipment provider, which is
much more likely than individual customers to have appropriate disposal and
recycling practices in place.

Increased Reuse, Recycling, and Parts Salvaging:
Equipment providers have a strong financial incentive to reuse, recycle, or
salvage the equipment they lease.

According to one study, enhanced recovery and re-leasing together may reduce
PC lifecycle impacts by ~50%.

Remanufacturing

Remanufacturing is the process of restoring used, durable
products to a ‘like new’ condition. Remanufacturing is not a
specific PSS model, but there are many remanufacturing-based
PSSs.

Primary customer sectors: Varies by the product involved
(e.q. corporate fleets are a key customer for remanufactured
tires.)

Reduced Energy Consumption:

One landmark study calculated that remanufacturing in the US requires on
average 85% less energy than manufacturing a new product. Using US EPA’s
Emissions & Generation Resource Integrated Database, this corresponds to
savings of about 35bn kWh or ap. 47bn Ibs of CO2, 73mn Ibs of NOx, and 190mn
Ibs of SOz in avoided air emissions.

Reduced Need for Raw Materials:
Remanufacturing also uses fewer virgin raw materials than manufacturing “from
scratch.” One study estimated in the US over 14 million tons of raw materials are
saved annually by remanufacturing.

Resource Management Contracting (RM)

Resource Management (RM) Contracting is a
performance-based approach to waste management. It centers
on an innovative contrac- tual partnership between a
waste-generating organization and a qualified waste contractor
that changes BAU compensation structures and otherwise
incentivizes waste minimization and recycling.

Primary customer sectors: Manufacturing facilities,
institutions, schools districts, commercial property managers.

Increased Reuse, Recycling, and Overall Waste Minimization:

RM moves waste up the reduce, reuse, recycle hierarchy, and more truly makes
disposal the waste management option of last resort. For example, General
Motors, which pioneered the model, realized an average reduction of 20% in
overall waste generation, a 65% increase in recycling, and a 60% decrease in
disposal tonnage across 50 North American plants.

Telepresence

Telepresence allows individuals/groups in different locations to
communicate in a simulacrum of “face to face” exchange far
superior to that achieved by traditional video-conferencing. This
is achieved via high-quality, high-definition audio and visual
feeds, the use of multiple cameras and screens, and specially
designed, dedicated rooms.

Primary customer sectors: Large Business, Educational
institutions, Conference facilities providers (e.g. hotels)

Reduced Physical Travel & Associated Energy Consumption:

Studies indicate substantial CO2 reductions on average compared to physical
travel & that savings increase with avoided travel distance; e.g. an NTT study of
actual videoconferences in Japan estimated 60%-90% reductions in lifecycle
CO2 emissions as compared to physical travel.

Third Party Logistics (3PL)

Third-party logistics (3PL), also referred to as logistics
outsourcing or contract logistics, focuses on improving resource
utilization and process efficiency in order to reduce costs and
improve service. 3PL providers deliver comprehensive
logistics-related services, including delivery, storage, inventory,
customer service, cargo handling, supply/distribution
information systems, etc.

Primary customer sectors: Manufacturers, retailers,
government.

Reduced Energy Consumption:

The logistics efficiency improvements achieved by 3PL tend to improve logistics
energy efficiency, even without specific “green” contract incentives. In the case
of automobiles, these incidental gains have been estimated at between 0.5 and
2% of lifecycle CO2 emissions (including the use phase). A specific focus on
greening would be expected to increase efficiency gains.
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Findings

1. Real and significant eco-efficiency gains.

Review of the environmental performance sections of the business briefs (see summary table above)
confirms that, while the quality of quantitative environmental performance data varies significantly
across the models, the green servicizing business models identified and briefed can produce significant
eco-efficiency improvements over BAU. This is significant because the models provide alternatives to
the BAU delivery of environmentally critical economic functions and products. The implication is that
at their full market potential, these models possess significant potential to improve the eco-efficiency of
the overall economy.
Aligning economic

This is consistent with key findings of research outside incentives for use reduction
the US, which indicate that while servicizing generally is in efficiency services

not necessarily green, certain models can be strongly so, models

and these are clustered under “results-oriented” models.

2. Scope and need for policy engagement. seeks to
The business briefs and the more detailed analyses of In contracts structured on increase

barriers, drivers and determinants of environmental unit cost vs. volume. ...

performance conducted for three functional
procurement/efficiency services models indicates that Chemicals
there is scope for—and at least in some cases strongly energy ;fopvﬁ'c;gg
suggests the need for—policy engagement to achieve waste removed
this potential, for two reasons: (1) without policy

engagement, adoption of many or most green servicizing
models is likely to be slower; and (2) without policy seeks to
engagement, it may not be the greenest version of these |7 contracts structured on decrease
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Of the 10 models selected, half are “functional @
procurement/efficiency services” models. These include:

CMS, RM, performance-based Energy Services seeks to  seeks to
(ESCOs), 3PL, and IPM-based pest management decrease decrease

services.

These models were selected because, in principle, they can transform the procurement of
environmentally problematic goods and services into performance-based service arrangements—and in
so doing, incentivize the service provider to reduce the customer’s consumption of the environmentally
problematic good or service in question (see figure above). Collectively, these models address the
majority of most organizations’ environmental footprints.

Overall, the findings strongly reinforce the idea that, as a class, performance-based functional
procurement/efficiency services models have high potential to achieve very significant eco-efficiency
improvements in critical economic functions and sectors:

= Good market and environmental performance information is available for CMS and ESCO
offerings, and this information indicates both strong market potential and that this
environmental performance improvement mechanism is being strongly operationalized.

» Good market information is available for 3PL. While 3PL’s ability to drive down
distribution-related CO2 emissions has not been an explicit focus of 3PL in the US context to
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date, experience outside the US (e.g. Japan), shows that 3PL can be implemented with just such
a “green” focus.

= CMS, ESCOs and 3PL are “business as usual” (or almost) in their core markets, though all
have substantial room for growth, either within these core markets or in new market segments.
Resource Management and structural IPM services, by contrast, are far earlier on the adoption
curve, but both have consistently demonstrated strong environmental results in the context of
profitable business offerings.

= Agricultural IPM services are embryonic, though US offerings do exist that provide
proof-of-concept. (Additional examples exist in the European literature.)

= These eco-efficiency gains that can be delivered by these models are high-value and
high-leverage as these models act high on the “3R” hierarchy, functioning as reducing agents
that shrink the size of the material and energy cycle required to service a given level of
economic activity.

4. Strong parallels between different performance-based

“functional procurement”/“efficiency services” models

As described immediately above, performance-based functional procurement/efficiency service
models possess, by definition, substantially similar “greening mechanisms” and value propositions.
Beyond this, the more detailed assessment of barriers, drivers and determinants of environmental
performance conducted for the CMS, RM and ESCO models showed strong parallels in these areas as
well.

A reasonable working hypothesis is that these similarities would extend to other models in this class,
and this is suggested by more limited drivers, determinants and barriers information in the business
briefs themselves.

5. Inadequacy of economic information

The research highlighted a basic gap in official economic data and statistics: despite recent progress in
the treatment of services, these statistics continue to divide the economy into distinct “product” and
“service” sectors, and generally do not characterize how combinations of products and services are
packaged as value propositions.

This gap is critical, as product-service systems are important determinants of environmental
performance of the economy as a whole. Moreover, understanding how products and services combine
to produce value—and how this combination is changing over time—is critical to understanding issues
and trends in economic competitiveness, structural economic change, and other fundamental concerns
of economic policy. In not capturing PSS and servicizing activity in the economy, current official
economic data handicaps not only environmental policy, but other key areas of policy making as well.

Realizing the potential of green servicizing

It is unlikely that high-potential “green servicizing” models are limited to those identified and briefed in
this report. But even if they were, “green servicizing” would still have strong potential to green the US
economy. However, this potential will only be reached fully and expeditiously with appropriate policy
engagement.

Thus, it is important for US EPA to consider:

= Committing to a policy of leveraging and fostering high-potential “green servicizing”
models for a more sustainable US economy.
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As a first initiative under this policy, developing and implementing a strategy whose
objective is to achieve the full eco-efficiency potential of functional
procurement/efficiency services in the US economy by:

Assuring that the greenest version of the models become market standards; and

Accelerating the adoption of these models in key/high impact sectors.

Why focus on a subset of green servicizing models? For a number of reasons, successful policy
engagement requires model-by-model consideration. US EPA’s resources are limited, particularly for
discretionary policy initiatives, and focus is essential.

Why focus first on functional procurement/ efficiency services models? Several factors combine to
make this class of models the appropriate target:

Greening potential. As noted, the research results strongly suggest that as a class,
performance-based functional procurement/efficiency services models have high potential to
achieve very significant, high-value/high-leverage eco-efficiency improvements across a set of
critical economic functions and sectors. Together, these functions and sectors constitute much
of the critical “environmental footprint” of the economy as a whole (and of many individual
facilities).

Playing to economic strengths, addressing key economic issues. Such a strategy would play
to one of the core strengths and capabilities of US Business-to-Business (B2B)
markets—widespread and highly sophisticated use of 3" party technical services to reduce
costs and maximize flexibility.

Critically, in a economic context in which the use of such services goes hand-in-hand with
concerns regarding the erosion of the domestic employment base at all levels (e.g.
“offshoring™), these models generally do not incur these social costs and concerns. First, the
services they provide must be delivered on-site. Second, these services support skilled
“efficiency professionals” whose salaries are ultimately paid from the efficiency gains they
deliver to the client. These services directly support the competitiveness of their customers by
delivering cost reductions not primarily derived from reductions in US-based staff.

Coherent theme; potential policy synergies and economies. The substantially similar
greening mechanisms and value propositions that define these models offer a theme that is at
once coherent and, as a first initiative, manageably narrower than “Green Servicizing.”

In addition, the strong parallels revealed by the more detailed assessment of barriers, drivers
and determinants of environmental performance conducted for the CMS, RM and ESCO
models (see Chapter 6) suggest that policy engagement around these models as class rather
than individually may bring significant synergies and economies.

Existing engagement and a leadership opportunity. US EPA already has engaged
significantly with these models, but in a generally uncoordinated way. Thus, expertise exists
within the agency regarding many of these models, as do lines of communication with key
stakeholders. Both are critical significant building blocks for more coordinated policy
engagement.

International leadership. Finally, it should be noted that, despite significant policy interest
outside the US in these models individually, no country has yet developed a coordinated
strategy to fully exploit the eco-efficiency benefits of efficiency services. US international
leadership in this area is both possible, and given the national “comparative advantage” in the
use of 3 party technical services in the B2B sector, logical. Further, US EPA’s engagement
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with these services in fact would be and could be presented as an innovative approach to
support US commitments made under the G8 “3R” initiative.*

Possible key next steps

» Internal stock-taking. As a first step, the Agency should take stock of its own past and current
engagement in functional procurement and efficiency services. Highlights of this engagement
are presented in the business model briefs and in subsequent chapters of the report, but the
Agency will require a more definitive stock-taking, including lessons learned, as a prelude to
any further (and more coordinated) policy engagement.

= “Summit” of key actors. Strategy development will require that the Agency refine its
understanding of market status, barriers and drivers. It will also require the engagement and
participation of stakeholders in these markets and models.

An effective approach would be to address these needs simultaneously by convening—or
supporting and facilitating the convening of—a 2-day “summit” on functional procurement
and efficiency services that draws key providers, progressive customers, and other relevant
stakeholders.

(As an alternative, a set of one-day, model-specific focus meetings could be convened.
However a multi-model “summit” would yield interesting and relevant synergies and insights,
particularly as there is apparently little communication between these sectors despite common
challenges and value propositions.)

These meetings could be structured around the analytical framework developed in this report,
eliciting a picture of drivers, barriers, and determinants of environmental performance from
those with direct knowledge as providers and customers. From this base, the goal should be to
identify policy “targets” and potential measures to address these targets, with the targets and
illustrative measures for CMS, RM and ESCOs developed in this report serving as discussion
drafts. Both demand side and supply side issues and measures should be addressed, and focus
placed on approaches common to this class of models.

These recommendations would form an important input to US EPA’s “functional
procurement/efficiency services” strategy. The intelligence gained from those in the field will
sharpen overall strategy, and the gathering and exchange itself will build a network critical to
US EPA’s own efforts—but also to progressive providers and customers themselves.

Considerations for concurrent actions, looking ahead

Concurrent with the above steps to develop a functional procurement/efficiency services strategy, US
EPA programs and offices engaged with other green servicizing models should be encouraged to take
stock of their engagement using the barriers/drivers/determinants framework of this study. This
stock-taking may result in adjustments or additions to the engagement strategy, or proposals for future
activities.

Looking ahead, the implementation of a functional procurement/efficiency services strategy should
lend insight into the question of whether generalized policy support for green servicizing is feasible,
and the forms it might take. Explicit consideration of this question should be part of any internal US
EPA review of strategy implementation.

4 Most recently, see the “Kobe 3R Action Plan” adopted by the G8 environment ministers” meeting of 24—26 May 2008 in
Kobe, Japan. Available at www.bmu.de/files/pdfs/allgemein/application/pdf/g8_kobe2008 3r_actionplan.pdf
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Finally, US EPA should explore avenues for engaging in dialogues and participating in fora that shape
the evolution of official economic statistics to improve characterization of PSSs and their evolution
over time. This will help address a key need of both economic and environmental policy; efforts that
US EPA undertakes to gain a more rigorous understanding of green servicizing—including this report
and the Agency’s engagement to date in individual green servicizing models—should enhance the
value-added that the agency can bring to these discussions.
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1 Introduction

1.1 Needed: sustainable business models
for the sustainable economy®

Business® is the primary agent in the economy that combines resources, labor and capital into the goods
and services that satisfy individual needs and wants.” Business is also a primary provider of
livelihoods, and the source of the value-added that pays, directly or indirectly, for public and private
goods and services essential to present and future social welfare (e.g., public health care, law and order,
public and private pensions); environmental integrity (e.g., ecosystem protection and restoration); and
economic vitality (e.g., investments in research and development, infrastructure, and education).

The transition to a more sustainable economy—i.e., one that has successfully decoupled economic
growth from material consumption and waste generation, and has, in absolute terms, substantially
reduced material and energy throughput—is a critical challenge facing society at the global, regional
and national levels. A sustainable economy requires business activities and models that are
environmentally sustainable. That is, they must help achieve fundamental reductions in energy,
material and water throughput while providing necessary goods and services.

However, these environmentally sustainable business models must also be economically sustainable.
This is not because the survival of any particular business enterprise should be a concern or goal of
environmental policy, but because business operates according to economic realities. Over the long
term, non-viable businesses will fail, providing neither goods and services, nor jobs and value-added.

In some cases, sustainable business models may serve new needs or create new economic functions.
However, the primary environmental policy interest in such models is that they provide an
environmentally superior alternative to the “business as usual” (BAU)® ways that existing needs are
served and economic functions are delivered.

1.2 A focus on services and “sustainable
service-led business models”
For more than a decade, the idea that services have a key role to play in “sustainable business models”

has had strong currency in the sustainability research and policy community. There are two principal
reasons for this, one derived from the challenge presented by the “services transition” in the economy,

® This section in part adapted from Stoughton et al, 2007.
® The term “business” is here used broadly to include public, private, parastatal and non-profit enterprises.

" The use of the term “individual” rather than “consumer” is deliberate. Theories of the sustainable economy are rooted
strongly both in social justice and functionalist perspectives. (The latter focus on ways to achieve the end-goals of economic
activity at reduced ecological scale/environmental cost.) In both perspectives, the fundamental function (or end goal) of the
economy is to sustain individuals singly and the community or population generally at an adequate level of material well-being
and with abundant and equitable opportunities for the realization of human potential; consumption is a means to satisfy needs
and help achieve this potential, not an end in itself. The “consumer” is thus just one of the roles taken on by each individual,
and the individual is the basic, indivisible unit at which “needs satisfaction” must be assessed.

8 Here, “business as usual” encompasses not just the transaction between a vendor and end-customer that allows the
end-customer to fulfil an economic need or want, but the chain of intermediate transactions, extraction and production
processes throughout the supply chain that allow the vendor to offer the product or service to the customer.
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and the other from the ability of services to provide function-based alternatives to “business as usual.”
Each is discussed below.

The “Services Transition:” a sustainability challenge

While a sustainability transition of the economy has barely begun, a different type of fundamental,
structural economic change is already well underway in all wealthy industrial economies—and many
fast-developing ones. This is the growth in importance of services.

In the US, for example, the service sector now generates slightly under 70% of GDP. This represents a
40% increase in relative terms since 1950, with the most substantial increases occurring post-1980.° In
absolute terms, manufacturing employment has declined 6 percent while service employment has
increased 16 percent over the past decade, with the latter now constituting 80 percent of total private
employment.*® And, as discussed later, these absolute figures mask the increasing service content of
many product-producing industries. These changes have created enormous opportunities for
entrepreneurs and new national wealth on the one hand—and huge social costs attendant to the decline
of traditional industries and challenges for public policy on the other.

Similar statistics can be cited even for wealthy economies that are much more oriented to the export of
manufactured goods than the US, such as Japan and Germany. Between 1971 and 2001, the percentage
of nominal Japanese GDP attributable to manufacturing declined from 43 to 27 percent (a relative
decline of more than one-third), while the percentage attributable to services increased from 52 to 72
percent. Over the same period, manufacturing employment as a percentage of the total workforce has
dropped from 34 to 29.5 percent, and service employment rose from 47 to 64 percent of the
workforce. ! 12

Some scholars and commentators speculated—or predicted—that a service-led economy could
separate economic growth from growth in material and energy throughput, leading to an overall
greening of the economy. For example, the structural transformation of the economy could drive an
“environmental Kuznets curve”*®, whereby after a certain level of wealth or stage of development,
economic growth is associated with a cleaner and healthier environment.

® This uses the US Bureau of Economic Analyses’ broad definition of services which includes utilities; wholesale trade; retail
trade; transportation and warehousing; information; finance, insurance, real estate, rental, and leasing; professional and
business services; educational services, health care, and social assistance; arts, entertainment, recreation, accommodation, and
food services; and other services, except government. Source US BEA, Gross Domestic Product by Industry Accounts,
accessible at www.bea.gov.

19 Source: US Department of Labor, Bureau of Labor Statistics. Comparison of 1997 to 2006 total annual employment figures
for total private employment (Series ID : CEU0500000001) and private services-producing industries (Series ID :
CEU0800000001). Accessible at www.bls.gov.

! Government of Japan, National census, Ministry of Public Management, Home Affairs, Posts and Telecommunications
SNA, Cabinet office. Originally cited in Stoughton et al, 2007.

12 In these examples, reductions in “manufacturing intensity” of the economy in part reflect the migration of
manufacturing—particularly of light manufactures, apparel, electronics assembly—to other countries whose costs are usually
lower. However, it also reflects that services account for an increasing portion of the “basket” of consumption by end
consumers—and presumably in Business-to-Business markets as well. (See Suh (2006) for documentation of this trend in US
personal consumption expenditures.)

13 The environmental Kuznets Curve is the subject of a large literature. Broadly speaking, this literature indicates that while a
service transformation may result in decreasing environmental damage per unit of economic output, it is changes in citizen and
public policy values typically associated with rising incomes that achieve absolute improvements in environmental quality.
See, for example: Yandle et al, 2004.


http:www.bea.gov
http:www.bls.gov

“Green Servicizing” for a More Sustainable US Economy = September 2009 = pg. 3

However, while services tend to be less material and energy-intensive per dollar of output than
manufactured goods, this transformation has not reduced absolute material and energy throughput in
the economy. There are at least two reasons for this: The first is that the service economy depends
fundamentally on the industrial economy.** For example, delivering health care services (one of the
fastest-growing service sectors in the US) requires (1) a large and sophisticated set of manufactured
goods, (2) an extensive transportation network, and (3) energy- and waste-intensive health care
facilities. Nor is the health care sector an isolated example. Many of the fastest-growing, most dynamic
service sectors in the US economy require corresponding growth in the most environmentally
problematic products. For example, telecommunications and information services require electronic
hardware (and power); trade, transport, and logistics services require vehicles, fuels, and significant
investments in physical infrastructure.™

Second, experience indicates that economic growth in the absence of environmental safeguards puts
environmental quality at risk. Our environmental regulatory system was and is heavily oriented around
large manufacturing facilities. And many service-enterprises are unaware of and in poor compliance
with the regulatory requirements that do apply to them. In short, the system deals poorly with services
from both de jure and implementation perspectives.

Thus, if we are to achieve meaningful movement towards a truly sustainable future economy, we must
find a way to make a service- and information-led economy a green economy. Put another way, we
must find ways that services can change—for the better—the ways that products are made, used and
managed at end of life.

The promise of services: “functional sales” and degrees of design freedom

Since at least the mid-1990s, the potential of a functional economy® to decouple economic growth
from environmental pressure has had a central place in discussions of “sustainability transitions.” In a
functional economy, products serve as means, not ends:

“What we want from these products is not ownership per se, but the service the products
provide; transportation from our car, cold beer from the refrigerator, news or entertainment
from our television.” (Hawken 1993, emphasis added)

Thus, services are central to the concept of the functional economy. As Tukker writes: “Many
authors...quickly understood that, if one could really take final consumer needs (rather than the product
fulfilling the need) as a starting point, the degrees of freedom to design need fulfillment systems with
factor 4-10 sustainability improvements are much higher. The idea that needs-focused solutions could
be inherently more sustainable than products was borne.” (Tukker 2006).

Slower to emerge—but now widely understood—was an appreciation of the barrier to “functional
sales” often posed by the intangible value of ownership for goods such as cars, appliances and
electronics, particularly in business-to-consumer markets.

4 Referencing (Suh 2004), (Tukker et al 2006b) characterize services as often forming an “envelope™ around traditional
production—i.e., carrying with them all the environmental burdens associated with product manufacture, use and disposal.

15 See (Suh 2006) for a detailed assessment of the greenhouse gas emission intensity of services versus manufactured goods.
He concludes “a shift to a service-oriented economy is shown to entail a decrease in GHG emission intensity per unit GDP but
an increase, by necessity, in overall GHG emissions in absolute terms” (6555). (Halme et al 2006) evaluate the sustainability
of potentially “green” European household services and arrive at highly mixed results regarding environmental performance.
(Suh 2004) shows that life-cycle impacts of services are not substantially different from those of products, reflecting the
reliance of services on products. Also see (Salzman. 1999).

16 e, e.g. (Friend, 1994 & 1996; Pantzar, 1994; Margetta, 1997; Popov and DeSimone, 1997)
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The challenge of the service transition and the promise of the functional economy both lead to the need
to identify and foster what can be termed “sustainable service-led business models.” As noted in the
first Chapter, such models are economically viable and help achieve fundamental reductions in energy,
material, and water throughput while providing necessary goods and services.
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2 A re-orientation to “green servicizing”

2.1 From “Servicizing” to “Product Service
Systems”—and back again

In 1999, Tellus Institute examined for US EPA’s Office of Resource Conservation and Recovery
(ORCR) (formerly Office of Solid Waste (OSW)) the potential of one class of potentially sustainable
service-led business models to deliver existing economic functions with improved eco-efficiency (or
superior levels of environmental performance) over BAU (White et al 1999).These were “servicizing”
business models; the particular focus of the report was on the potential of these models to
operationalize product stewardship.*” The Tellus report defined “Servicizing” as:

The emergence of a class of product-based services; manufacturers who traditionally
delivered ““products in a box™” are increasingly viewing products as a vehicle or platform to
deliver service or function. (White et al 1999).

The Tellus Institute study reflected both the perspectives discussed above (Section 1.2), and grew from
and contributed to growing interest in eco-services, the “functional economy” and related topics.
Reviewing the bibliography of the Tellus Institute report shows that in the late 1990s, scholarship and
analysis of these issues was relatively equally divided between the US and Europe.

Over the next several years, that balance changed markedly at the same time that the volume of research
grew exponentially. Under its Fifth Framework Program (FP5) of funded research, the European
Commission (EC) sponsored extensive product-service system (PSS) research as part of its
“Competitive and Sustainable Growth Programme.”*® As this implies, the research was to explore both
the eco-efficiency potential of PSS business models and their potential for providing a sustainable
source of competitive advantage to the European private sector.

PSSs are defined and discussed in detail below, but the PSS concept is best understood as defining an
“economic space” that includes, in principle, all ways that products and services can be combined in a
value proposition.*® “Servicizing” as defined in the Tellus Institute report, is a process of change.

7 Then termed “Extended Product Responsibility (EPR). EPR is the principle that actors along the product chain or lifecycle
share responsibility for the lifecycle environmental impacts of the whole product system, including up-stream, production and
downstream impacts. The greater the ability of the actor to influence particular environmental impacts within the product
lifecycle, the greater the share of responsibility for addressing those impacts should be. Internationally, EPR usually means
Extended Producer Responsibility, as is strongly associated with the regulatory requirements for product take-back. The U.S.
continues to define EPR as extended product responsibility.

18 PSS research funded under FP5 included initiatives on: MEPPS (Methodology Development and Evaluation of PSSs;
Homeservices; HiCS (Highly Customerised Solutions); ProSecCo (Product Service Co-design) and Innopse (Innovation
Studio and Exemplary Developments for Product Services.) The FP5 archive is available at www.cordis.lu/fp5/home.html.

Also supported was SusProNet, a network to serve as a platform for experience exchange among PSS research initiatives and
experts. Summaries of the PSS initiatives under FP5 and many of their results are archived at www.suspronet.org. The
successor to SusProNet was SCORE! (Sustainable Consumption Research Exchange; www.score-network.org), supported by
the EU 6™ Framework Program (FP6) which served “as one of the EUs central support structures for the UN's 10 Year
Framework of Programs for Sustainable Consumption and Production (SCP).” Support to SCORE! ended in 2008.

19 This characterization of PSSs is neutral with respect to their environmental performance. This is consistent with the large
majority of, but not all, scholarship. Mont, a key researcher and expert in the field, for example, defines product service
systems as “a system of products, services, supporting networks and infrastructure that is designed to be: competitive, satisfy
customer needs, and have a lower environmental impact than traditional business models” (emphasis added, Mont 2001 and
subsequent publications). This definition also applies equally to innovative, emergent and status-quo product-service


http:www.suspronet.org

“Green Servicizing” for a More Sustainable US Economy = September 2009 = pg. 6

“Servicizing,” and “product service systems” are thus not identical concepts. In the narrow sense used
in the Tellus report, servicizing moves traditional manufacturers from one portion of PSS “economic
space” (in which product sales are the dominant source of profits) to another portion in which services
are central to or dominate value propositions and profit models.

Beyond this distinction, however, the PSS concept encompasses a broader range of economic activity
than that encompassed by “Servicizing” in the Tellus report.

Under the funded European research, the more inclusive PSS concept became the umbrella for
“sustainable service-led business model” research and—uwhile the Tellus Institute and other
“servicizing” research was widely cited—the standard term of art in English-language research and
policy analysis.”® This research also led to a more formal and refined understanding of the possible
scope and range of these models, and strongly indicated that this broader scope is necessary to capture
the full range of service-led environmental performance improvements over BAU. Accordingly this
report adopts the PSS concept.

Lagging Europe by a few years, “sustainable service-led business model” research and interest in
Japan, and later, Korea emerged strongly.? In these contexts, the term “servicizing” has been generally
adopted, with the connotation (as in the Tellus report) of changes from business as usual that result in
service-led alternatives to traditional means of fulfilling economic functions. In Japan, “Servicizing” is
used in a broad sense, generally covering the full reach of the PSS concept, not the narrower sense of
the term used in the 1999 Tellus report. Policy interest in Korea thus far is focused on servicizing in the
area of “sustainable product services”%

Thus, this report argues below that use of both the “servicizing” and “PSS” terms (and the concepts
behind them) is important to achieve clarity in policy discussions about leveraging “sustainable service
led business models” to change BAU.

2.2 What is a Product-Service System?

There are a number of definitions of “Product Service System” that have been proposed and used by
different researchers and policy institutions.?® No consensus definition exists, but Tukker, van den Berg

combinations. On this point, the European literature is ambiguous, treating PSS both as a concept that can describe any
product-service combination, and as one that applies purely to product-service combinations that are more service-centered
alternatives to BAU. For this latter situation, this report uses the term servicizing; see section 2.3.

2 The closely related term “servitization” does have some current use in Europe, but “Product Service Systems” are by far the
dominant term of art. The earliest mention of either “servicizing” or “servitization” that could be identified for this research
was (Vandermerwe and J Rada 1988)

2L For a summary of PSS-related research, pilot activities and awareness-raising in Japan, see (Stoughton et al 2007) Annex A..

22 At this writing, Korea’s Ministry of Knowledge Economy (formerly the Ministry of Commerce, Industry, and Economy
Energy (MOCIE)) is actively implementing a “Sustainable Product Services” initiative. See extended textbox “Policy for
Green Servicizing in Some Peer Economies” at the end of Chapter 6.

2 For example, Goedkoop et al, 1999, offered an early and widely-used definition substantially reflected in the Policy
Document on Environment and Economy published by the Government of the Netherlands: “a marketable set of products and
services capable of jointly fulfilling a user’s ‘need’”. SusProNet, the network of PSS researchers and consultants established
as part of the FP5 PSS research, adopted a provisional definition of PSSs as “tangible products and intangible systems
designed and combined so they are jointly capable of fulfilling specific customers’ needs” (www.suspronet.org). Mont defines
“a system of products, services, supporting networks and infrastructure that is designed to be: competitive, satisfy customer
needs, and have a lower environmental impact than traditional business models.” (Mont, O. 2001b); and for UNEP, Manzinni
and Vezzoli developed this definition: “A Product-Service System can be defined as the result of an innovation strategy,
shifting the business focus from designing and selling physical products only, to selling a system of products and services



“Green Servicizing” for a More Sustainable US Economy = September 2009 = pg. 7

and Tischner offer the following two-part definition, intended to incorporate the experience of
SusProNet,** and thus the full experience of the European PSS research conducted under the FP5. It is
likely that this definition comes closest to a consensus definition and will be increasingly adopted; we
thus adopt it for the purposes of this report:

»  “Product-service (PS): a mix of tangible products and intangible service designed and
combined so that they jointly are capable of fulfilling final customer needs.

= “Product-service system (PSS): the product-service including the network, technological
infrastructure and governance structure (or revenue model) needed to “produce” a product
service.? (Tukker at al 2006a)

This definition of PSSs is admittedly abstract, but PSSs are very much a part of all developed and
developing economies. For example, rent-a-car businesses, mobile telephony, pizza delivery, and
utilities are all examples of PSSs that are very much “business as usual” in the US.%

“Business as usual” PSSs have changed over time, driven by changes in income levels, consumer
preferences, and technological development, among other factors. As shown by the three
innovative/emergent PSSs on the overleaf, these changes are environmentally beneficial in some cases.

In other cases, they have not been: for example, rising incomes and technological change have reduced
the US market share of PSSs such as laundries, public baths, and public transport systems, replacing
them with less eco-efficient—but often more convenient—private ownership of products and
infrastructure to deliver the same basic function (i.e., washing machines, in-home plumbing, private
automobiles).

which are jointly capable of fulfilling specific client demands” (UNEP 2002). Additional definitions are available in Tukker et
al 2006b.

The lack of a single agreed definition does not pose a significant barrier to identifying sustainable emergent and innovative
PSS business models. Stoughton et al (2007) note—and that this appears consistent with the views of most other
researchers—that excessive debate over minor differences in alternative PSS definitions or argument over whether a particular
business model is or is not a PSS is generally unproductive. This is particularly true as the body of PSS research strongly
demonstrates that the simple fact of that a business model is a PSS is no guarantee that it offers environmental performance
(eco-efficiency) improvements over BAU. As discussed in Section 2.4, while upper bounds of environmental performance
improvement vary by PSS categories, actual environmental performance improvements are highly case-specific.

2* See footnote 18 for a description of SusProNet.

2 Tukker et al elaborate slightly on this definition subsequently, adding terminology they explain and develop over the course
of the chapter. The revised definition does not have significant content differences from the original, but does not lend itself to
stand-alone use. (cf Tukker et al 2006a, pp 24 and 31.) The original definition is thus used here.

26 While this definition (and previous ones on which it draws) clearly state that the PSS concept defines an economic space
rather than a process of change, much of the literature simultaneously treats PSSs as representing a change from BAU. As
described in 2.3, it seems clearest to use the PSS concept as defined, and to use the term servicizing to describe changes from
BAU.
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Three innovative/emergent PSS examples
and their environmental improvement mechanisms

Note: More information about each model is available in the relevant Business Model Brief in Chapter 5.

Business models Mechanism for potential
environmental improvements over BAU

Car-sharing Car-sharing can provide the service or function
of car ownership at lower total cost and/or

Car-sharing is a “personal mobility PSS” that ; .
greater convenience than car ownership.

provides short-term use of cars located in
special reserved parking spaces distributed This may reduce the total number of cars
throughout an urban area. required by the population of a city or area,
reducing the material use, energy and
pollution associated with car manufacturing
and vehicle disposal at end-of-life.

Compared to traditional car rental, car-sharing is
characterized by short rental periods (15
minutes to a few hours), decentralized location
of vehicles, and fee structures that combine At high levels of adoption, car sharing could
membership and time-based usage fees. reduce traffic congestion & parking problems
in urban areas. This can result in shorter trip
times, reducing fuel use and associated air
pollution

In this PSS, the product is the vehicle and
service is the mobility provided by the vehicle, as
well as the insurance and maintenance included
in the fee. Research also suggests that those who use
car sharing as an alterative to ownership tend
to drive less, thus reducing pollution, fuel use
and congestion.

Chemical Management Services (CMS) In traditional chemical procurement, the
chemical supplier has a profit incentive to

In CMS, a chemical user outsources one or . L
maximize sales of chemicals.

more chemical management activities (e.g.,
inventory management, application, collection, In CMS, fees are based primarily on the
disposal). The CMS provider is compensated services provided, not the volume of chemicals
based primarily on the basis of the services the used. Contracts feature “shared savings” or
chemicals provide, not the volume of chemicals other mechanisms that reward the provider for

purchased.* reducing the customer’s total costs of chemical
In this PSS, the product is the chemicals. The use.

service are aspects of chemical management Often this results in reduced chemical use. In
undertaken by the CMS provider. addition, CMS makes handling and disposal of

chemicals more professional and thus should
lead to improved compliance with
environmental regulations, reduced chance of

accidents.
Telepresence (High-end Videoconferencing In principle, videoconferencing offers a
systems) substitute for physical travel. To the extent that

videoconferencing replaces physical travel,
the energy consumption and emissions
associated with travel are prevented.

High-end video-conferencing (“telepresence”)
allows people in different locations to
communicate in a simulacrum of “face to face”
exchange far superior to that achieved by
traditional video-conferencing. This is achieved
via high-quality, high-definition audio and visual
feeds, the use of multiple cameras and screens,
and specially designed, dedicated rooms.

In this PSS, the product is the hardware and the
service component includes bandwidth, network
functionality, and support services.

*For more information about the CMS model, see www.chemicalstrategies.orq; (Stoughton and Votta, 2003);
and (Mont et al, 2006).

Source: adapted from (Stoughton et al, 2007)
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The examples of “BAU” PSSs cited above indicate that such well-established PSSs play a significant
role in defining the patterns of consumption and production in the current economy, and that the
environmental performance of these PSSs is thus one important determinant of the overall
environmental performance of the economy as a whole. More quantitative assessments of the economic
and environmental performance of PSSs is limited by data constraints (see Section 2.5).

2.3 Servicizing: Innovative/lemergent PSSs that
intensify the service component

However, US EPA’s primary interest is in finding ways to change the status quo and move
meaningfully towards a more sustainable economy. The examples cited in Table 1 indicate that in some
cases, innovative or emergent®’ PSSs should constitute significantly more eco-efficient alternatives to
BAU.

The defining characteristic of these innovative or emergent PSSs business models is that they intensify
the service component, employing services to add value in ways that are different from “business as
usual” ways to achieve a given economic function. In some cases, consumers may no longer purchase
the product itself, but the function (or service) that the product provides. In other cases, the changes
from BAU are less radical. Regardless, emergent PSSs restructure the economic relationships that
mediate how products deliver function or utility.28 As a result, the manufacture, use, or end of life
management of products or infrastructure changes in some way. Generically, this report terms such a
change from BAU “Servicizing.”

This restructuring can improve the eco-efficiency of the economic function by closing materials cycles,
dematerializing economic activity, improving energy efficiency, and other mechanisms. The box on the
previous page describes these mechanisms for each of its three examples. Where such eco-efficiency
improvement occurs, this is termed “Green Servicizing.”

Innovative or emergent PSSs are the primary focus of this report. However, it should be noted that
environmental policy also has an interest in “BAU” PSSs where changes to them may substantially
improve their environmental performance. (For example, if all delivery fleets were upgraded to ULEV
standards, significant environmental performance improvements would result.)

2.4 Classifying PSSs and
“Green servicizing” mechanisms

As numerous definitions of PSSs have been developed, so have numerous classification schemes. In
general, however, there is a convergence of these schemes around three PSS categories:

"|n strict economic usage, “innovative’ refers to the first commercial application of an invention or an original process or
value proposition. Here, also of interest are in emergent PSSs—i.e., those that are commercially available, often offered by
several providers, and which may be firmly established in one or more market niches, but which are currently well-short of
fulfilling their full market potential. In general, the term emergent will be used informally throughout this document to include
the concept of innovative as well.

28 Tukker , van den Berg and Tischner characterize this differently, noting that a focus on needs fulfilment as the end rather
than on a particular product as means can open up additional “degrees of design freedom” necessary to decouple needs and
wants fulfilment (and economic growth) from material inputs. (Tukker et al 2006a).
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Product-oriented, Use-oriented, and Result-oriented.? The table below reproduces the descriptions of
these categories from (Tukker et al 2006a, 32) and (Stoughton et al 2007, 19).

Tukker et al write in synthesis of the SusProNet experience, and synthesize and extend a set of previous
schemes.® The scheme by Stoughton et al is likewise based on a broad review and synthesis of the
literature, including early outputs from SusProNet.*

Table 1: Primary PSS categories

PSS Category As described in Tukker et al* As described in Stoughton et al

Product-oriented

Here the business model is
dominantly geared towards sale of
products, but some extra services
are added

Emergent PSSs in this category
offer value (and are different from
BAU) by adding services to
products such as extended
warranties, maintenance,
upgrading, and end-of-life
management. Product ownership
remains with the consumer.

Use-oriented

Here the traditional product still
plays a central role, but the
business model is no longer
geared towards selling producs.
The product stays in the ownership
of the provider and is made
available in a different form, and
sometimes shared by a number of
users

Emergent PSSs in this category
offer value (and are different from
BAU) by providing consumers with
access to the product and the
function it provides without the
need to own the product. Leasing
and rental models are in this
category, including individual and
joint use

Result-oriented

Here, the client and provider agree
on a result, and there is no
predetermined product involved.

Emergent PSSs and allied models
in this category offer value (and are
different from BAU) by directly
providing a function to the
customer, who in turn pays for this
function rather than use of or
access to a particular product. The
function may be tangible (i.e.,
waste management) or intangible
(i.e., communication.)

Tukker et al characterize these three categories as describing a spectrum from mainly product-content
to mainly service-content. Classification is thus oriented towards the product-service mix; an emphasis
conveyed by Figure 2, which also lists the subcategories they identify under each major PSS category.

% These categories, and particularly the identification of PSS types within each category (see Table 2), represent a more
sophisticated classification scheme than that presented in the 1999 Tellus report (White et al 1999). The 1999 Tellus report
organized services (not product service systems) into three categories. See Annex B for a comparison of this scheme and the
one adopted for this report.

% Tukker et al cite (Zaring et al 2001) and (Tukker and van Halen 2003) as key sources, also noting (Hockerts et al 1994),
(Behrendt et al 1999) and (Prepare 2000).

% Stoughton et al cite (White et al 1999), (Bartolomeo et al 2003), (Hrauda and Jasch 1999), (Tukker 2004), and (Wong 2004).



“Green Servicizing” for a More Sustainable US Economy = September 2009 = pg. 11

Figure 2: PSS Classification scheme of Tukker et al
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Adapted from (Tukker et al 2006a)

In recognition of the synthesis of the SusProNet learning and experience that Tukker et al represent, and
to maximize ease of communication and exchange with the European PSS community, this report
adopts the (Tukker et al 2006a) classification scheme. The key categories and sub-categories of PSS
models in this scheme are described in the tables that follow. Except where noted, the category
descriptions are adapted from (Tukker et al 2006a).%

Also contained in the tables are descriptions of the expected mechanisms whereby innovative or
emergent PSSs in each category may improve environmental performance over BAU (in short, “Green
Servicizing Mechanisms™). The emphasis in describing these mechanisms is on improvement
mechanisms that are (or can be) intrinsic to the structure of or economic incentives created by each type
of model.

For example, a car-share service may choose to offer only ULEV, “Zero-emission” or hybrid vehicles,
or an office cleaning service may choose to use only “green” cleaning compounds. These choices may
have significant effects on the environmental performance of the PSS in question, and may
substantially improve its performance compared to BAU. However, they are not choices driven by the
intrinsic structure of the class of PSS models to which each belongs.

Except where otherwise noted, descriptions of environmental improvement mechanisms are generally
adapted from (Stoughton et al 2007). In some cases, (Stoughton et al, 2007) have identified classes of
models within a sub-category that have distinctly different “environmental improvement mechanisms.”
These are noted in the scheme.

%2 This classification is versatile and inclusive, but not perfect. As Tukker et al note that, “as with any classification system,
there are exceptions for which this classification does not work well. The classification assumes that ‘products’ by definition
have a material character, and for some products—most notably software—this is simply not the case.” (Tukker et al 2006a).
To this list of exceptions, this report would add “insubstantial products” or “tangible services” such as waste management and
electricity.
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Table 2: Classification Scheme for Innovative and Emergent PSSs with
Definitions and Environmental Improvement Mechanisms

Product-oriented .

PSSs in this category are dominantly geared towards the sale of products, but added services are a
source of additional value. These services include, e.g., extended warranties, maintenance, upgrading,
and end-of-life management. Product ownership lies with the consumer.

“Green Servicizing Mechanism”

(How can innovative/emergent PSSs in this class
achieve eco-efficiency gains over BAU?)

Product-related services

In addition to direct sale of the
product, the provider offers services
related to the use phase: e.g.
maintenance, extended warantees,
financing, supply of consumables,
take-back, etc.

Environmental performance mechanisms primariliy exist
unders three variants of product-related services.*

Product take-back models.

The primary value-added service in these models is
product take-back at end-of-life (or once the customer no
longer requires the product.) Thus, these models are
expected to lead to increased re-use and material recovery.

Recycling/remanufacturing-based businesses

While not PSSs according to some definitions, we include
them in this category as they add services to the end-of-life
phase of a product, and thereby change its final disposition.
These businesses recover not products at end of life, but
waste material, from which they create new products.
Expected environmental benefits are reduced demand for
virgin materials and reduced disposal impacts.

Product life extension

The primary value-added services in these models are
maintenance and upgrades, both of which should extend
product lifetime. This reduces the total number of products
over time, thus reducing all impacts in phases prior to use
(e.g., extraction, manufacturing), as well as reducing
disposal impacts.

Product-related
advice/consultancy

In addition to direct sale of the
product, the provider offers advice or
consultancy on the most efficient use

of the product, which may extend to
logistics systems and management
structures,

“Efficiency consultancy” has the potential to reduce the
in-use impacts of the product (e.g. energy consumption)
and, potentially, to extend product lifetime.

*Notes: Other “Product-related services,” models may achieve environmental improvements, but this
report poses that the three classes of models identified are those to which environmental improvement
mechanisms are most intrinsic, and are most likely to achieve environmental performance improvements

over BAU in practice.
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Use-oriented

PSSs in this category are centered on the provision of products, but they offer value by providing
consumers with access to the product and the function it provides without the need to own the
product. Leasing and rental models are in this category, including individual and joint use approaches.

PSS TYPE

“Green Servicizing Mechanism”

(How can innovative/emergent PSSs in this class
achieve eco-efficiency gains over BAU?)

Product lease
(Individual lease or rental)

Models in this category offer the customer
exclusive (i.e., individual) use of a rented or
leased product over the lease or rental term.

Maintenance and repair responsibilities
generally lie with the provider.

Examples include long-term leases for e.g.,
IT equipment, vehicle and capital
equipment.

These models place end-of-life responsibility for the
product on the provider and also should place a
premium on product durability and maintainability.
Thus, these models may provide incentives to
producers to pursue Design for Environment (DfE)
approaches, creating more durable products with
increased proportions of recyclable/reusable parts.
As a result, environmental loads prior to the use
phase (e.g. virgin materials inputs, energy
consumption associated with production) may be
reduced. In addition, as ownership remains with the
provider, proper disposal and/or improved recovery
may be more likely. (However, this is not the case
when products are disposed by sale to secondary
markets.)

Joint use (Sequential and pooled)

Joint use models offer product rental or
leasing in such a way that a number of
individual customers use the same product.
This joint use may be simultaneous or,
when the rental period is short, sequential.
Maintenance and repair responsibilities
generally lie with the provider.

Traditional car rental and car-sharing both
fall in this category. The short rental period
of car-sharing and the concept that cars
stations are “shared” among users in the
vicinity mean that car-sharing is a “pooled
use” model; traditional car rental is a
sequential use model.

In addition to the potential benefits under “individual
lease or rental” enumerated above, these models
should reduce the total number of products required
to deliver a given level of economic function. Thus,
they may further reduce all impacts in phases prior to
use (e.g., extraction, manufacturing), as well as
further reducing disposal impacts.

Pay-per-service unit

In Pay-per-service-unit models, the
customer pays for the output of a product on
a per-unit basis. In contrast to “functional
result” models (below), the user is
responsible for operation of the equipment.

“Well-known examples include the
pay-per-print formuls now adopted by most
copier producers. In this formula, the copier

producer” (Tukker et al 2006a).

In addition to the potential benefits under “individual
lease or rental” enumerated above, these models can
provide a clear, utilization-based price signal to the
user, which may stimulate conservation behaviors,
reducing the utilization of the product and attendant
use-phase environmental impacts.

Notes: Tukker et al distinguish between sequential and pooled joint use. They term the former “product
renting/sharing” and the latter “product pooling.”
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Results-oriented

PSSs and allied models in this category offer value by directly providing a function to the customer, who
in turn pays for this function rather than use of or access to a particular product. The function may be
tangible (i.e., waste management) or intangible (i.e., communication.)

PSS TYPE

“Green Servicizing Mechanism”
(How can innovative/lemergent PSSs in this class

achieve eco-efficiency gains over BAU?)

Activity Management/Outsourcing

In these models, the provider
undertakes responsibility for a service
that a customer would otherwise
undertake in-house, with its own
employees.

Examples include outsourcing of
cleaning, mailroom, or
customer-service functions.

Functional results

Tukker et al characterize functional
results models as those in which the
provider is engaged to deliver a result,
without reference to a specific
technological system (i.e., the means
of delivering the result are at the
provider’s discretion.)

Examples cited include Integrated
Pest Management (IPM) services, in
which IPM providers promise to keep
farmer's losses to an agreed minimum
rather than selling pesticides.

In reality, however, this may be a
difficult standard to meet; results
provision is rarely fully detached from
a specific technological system. This
report poses that the basis of
compensation is the sounder criterion
on which to identify “functional results”
models. (See “performance based
functional results” immediately at
right.)

As Tukker et al note “in many cases, the way in which the
activity is performed does not shift dramatically” [compared
to how the customer would perform the function in-house].
(20064, 34). Potential environmental benefits arise when
the provider realizes cost savings and efficiency gains in
material and energy inputs, not via the utilization of
lower-priced labor. (Tukker et al 2006b)

In addition to this general situation, we identify two types of
models, spanning both the Activity Management and
Functional results categories, in which environmental
performance improvements are most likely to arise:

IT Dematerialization

IT dematerialization models utilize information technology
to deliver a function to a customer in such a way as to
substantially eliminate the need for the products and
services that deliver this function under BAU. Examples
include Video conference and tele-presence systems (in
principal reducing the need for travel) and e-learning (in
principal reducing the need for travel and instruction
facilities). Benefits arise when the IT-based approach
indeed reduces material and energy intensity compared to
physical presence.

Performance-based “functional procurement”

Performance-based services provide functions such as
chemical management, waste management, energy
services, and logistics management (3PL). In these
services, traditional compensation mechanisms (e.g., fees
per ton waste hauled, per BTU used) are replaced by
performance-based compensation mechanisms that give
the service provider incentive to reduce the customer’s
generation of waste, their use of energy, or consumption of
other environmentally problematic goods or services.

This category includes “efficiency services,” which may not
have a clear product associated with them, but do alter the
utilization of products and infrstructure (e.g., ESCOs, 3"
Party Logistics).
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2.5 What is known about the “sustainability
potential” of Green Servicizing?

The discussion to this point, and particularly the discussion of greening mechanisms in the tables
above, raises a critical question: what environmental performance gains does “Green Servicizing”
achieve in practice over BAU? (Or more generally, what sustainability performance gains are
achieved, where sustainability requires consideration of social, not just environmental, performance.)

Researchers have assessed greening or sustainability potential in a number of different ways, but in
general, there is an effort to account for both environmental and social dimensions, a recognition that
environmental performance needs to be assessed with attention to several performance dimensions (e.g.
energy, materials, etc.) and that the analysis requires at least a sensibility to lifecycle impacts.® (The
approach adopted for this report is discussed in Section 4.1)

A consistent conclusion of these efforts to assess the environmental (or more broadly, the
sustainability) potential or performance of “Servicizing Models” and cases is that details matter, and
“most authors hence conclude that the question of whether a PSS is better than a product system has to
be answered on a case-by-case basis” (Tukker et al 2006b).*

However, accumulated experience with servicizing approaches does support some general conclusions.
Results from recent, multi-model/case assessments are summarized below:

= (Tukker et al 2006b). In a comparative analysis of the environmental performance of
“Servicizing” approaches over BAU, Tukker et al examined more than 200 cases compiled
under the SusProNet synthesis of European PSS research. Their analysis indicates:

Product-oriented models & product-lease models. Only when product-related services
include take-back and recycling [or better, reuse or remanufacturing] are these models likely to
result in substantial environmental gains. Such gains should only be ascribed to the PSS in
markets where end-of-life recycling/energy recovery under BAU is limited. (Thus, where
take-back and recycling is mandated, these activities, if carried out under the PSS, will not
represent an environmental performance gain over BAU).

Maximum typical eco-efficiency gain: With recycling/reuse/remanufacturing, up to Factor 2;
otherwise less, with worse-than-usual performance possible in some leasing cases.

Use-oriented models (except product-lease). Product renting, sharing and pooling can
achieve significant environmental performance gains when either (1) the use phase of the
product is not a significant source of its life-cycle impacts; or (2) the use phase is a significant
source of impacts, but the model results in significantly reduced use levels of the product by
individual customers. (Car-sharing is a “pooled use” model with this effect.) Pay-per-use
models also will tend to reduce use levels.

Maximum typical eco-efficiency gain: Factor 2

* The most common assessment approach is simple scoring (e.g. on a 5 point scale) of performance gains/losses in each
dimension, based on expert judgement (e.g., Tukker et al 2006b; Halme et al 2005.) A more limited—but still
substantial—number of formal quantitative evaluations have been performed, including formal LCAs. Some of these more
quantitative evaluations are referenced in the Business Model Briefs section of this report.

3 Tukker et al do not use the term “Servicizing.” In the terminology adopted for this report, this sentence would be rendered
“most authors hence conclude that the question of whether a “Servicizing” approach is superior to the BAU alternative must be
answered on a case-by-case basis.
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Results-oriented models: Activity management/outsourcing should result in environmental
performance gains when the economic efficiency improvements achieved (i.e., the value
proposition to the customer) derive in some part from increases in material/energy efficiency,
not simply labor inputs.

Maximum typical eco-efficiency gain: Factor 2

Results-oriented models: Functional results models are the only PSS type to which “factor
X*” potential can generally be attributed. (Factor X suggests radical eco-efficiency gains of up
to the “Factor 10” thought to be necessary in wealthy economies to achieve a sustainable global
economic system.)

= (Stoughton et al 2007). Based on a detailed assessment of 25 Japanese cases (chosen by a
screening process that considered almost 300), Stoughton et al find that as a class,
performance-based “outsourcing” models “have high potential to reduce the size of the
materials cycle and/or to reduce energy use (and associated environmental loads) for a given
level of economic function.” They note that models in this class include ESCOs, 3PL, and
performance-based water-services. (Their sample did not include Chemical Management
Services and resource management, which are poorly represented in Japan, but these models
are “close kin” of those they do list.)

In the context of this report, all are “performance-based functional procurement” or “efficiency
services” models in the “functional results category.” They also find that telepresence (an IT
dematerialization model) had high potential.

= (Halme et al 2005) assessed more than 200 household service cases in six Western European
countries thought to offer potentially more sustainable alternatives to BAU. (Household
services were defined as “services offered to the consumer on the housing premises—namely
in their dwelling, in their building or on the building grounds”). These included energy
services, repair and recycling services, “ecological groceries” home delivery, among others.

They find that particular services (and classes of services) in their sample do achieve
“substantial” and in some cases “major” eco-efficiency improvements in key environmental
dimensions (e.g., material use, energy use, water, waste, etc.) No class of services achieves
“substantial improvements” in all environmental dimensions, and if the scores for all cases are
averaged, the result in each dimension is a moderate eco-efficiency gain: i.e., something
between the “status quo” and a “substantial improvement.”

The results of (Tukker et al 2006b) and (Stoughton et al 2007) strongly emphasize that functional
results models as a class have special potential—though this does not exclude “outlier” high performers
in other PSS categories. However, because mandatory take-back is rare in the US context, servicizing
models that include take back and recycling/re-use/remanufacturing may achieve much higher
improvements over BAU than they would in the Western European/EU context, where mandatory
forms of EPR are far more common. And, again, throughout this literature and accumulated experience,
it is clear that environmental gains within a model are not automatic, but depend on the details of its
implementation at the business or case level.

2.6 PSS Classifications vs. treatment of services
in economic statistics

While current knowledge permits general conclusions about the eco-efficiency potential of “green
servicizing,” far less can be said about the prevalence of either PSS activity in the economy generally,
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or about servicizing as a type of change in PSS activity and offerings over time. Both are very poorly
captured by official economic statistics.

The basic problem is that the PSS concept and the classification scheme above conceive of
“production,” offerings in the market, and value-added as non-separable combinations of product and
service, official economic statistics generally view “output” as either a product or a service.

For example, US BEA statistics are based on the North American Industry Classification System
(NAICS). A basic division in the NAICS is between “goods-producing sectors” and
“services-producing sectors.”*® Output and value-added produced by the former are generally ascribed
to goods, irrespective of the service content of the offering. Likewise, service sectors are assumed to
produce services, even when the service has a substantial product component (e.g. newspapers).

This poses a fundamental problem to a rigorous statistical understanding (or even rough estimates) of
the “deepening” of service content in “goods-producing sectors,” the extent to which product sales are
being displaced by function-based alternatives, or similar questions critical to understanding the
evolving role of PSSs in the economy (that is, servicizing).

This said, significant efforts are being made to standardize classifications of the “products” of the
service sector, and to improve economic characterization of statistics. In a landmark study of
Productivity in the US Services Sector, Triplett and Bosworth note:

“The trend toward services claiming a growing share of the economy was long ignored by a
statistical system originally structured to report the production and consumption of goods. For
many years the outputs of major services-producing industries were estimated by making
simple extrapolations of their past relationships to employment or some similar partial
indicator. The research reported in this book highlights the progress that has been made in the
US statistical system in expanding the range of surveys of the services-producing industries
and in developing an improved methodology for measuring both the output of services and the
contribution of critical new high-technology products. (Triplett & Bosworth 2004)

Development of the North American Product Classification System (NAPCS)—a joint effort of the
statistical agencies of Canada, Mexico and US—nhas to date focused on service “products” and should
over time support improved statistics collection regarding trade in and domestic production of
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services.

However, these efforts do not yet address the statistics and data needed to understand the evolving role
of PSSs in the US economy.

2.7 Comparison to the “Tellus Report”
Classification scheme

The PSS classification scheme of (Tukker et