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2. INNOVATION AND SOLUTION
TYPES REQUIRED
Session 2 looks at how risks can be
turned into opportunities. It explores
response strategies and the types of
solutions required from business and
industries world-wide. It introduces
decoupling as an appropriate
response strategy and the role of
innovation in delivering on this
overall goal. What will be evident is
that we need to move from the
historical economic policy and
business focus on Labour
Productivity and Capital Productivity
to a focus on – additionally –
Resource Productivity.
We start with the Eureka! moment or
first step of a five stage process of
Zeronautics as defined by John
Elkington in his book The Zeronauts
(Routledge 2012). He described the
Zeronauts as a new breed of
innovator who is determined to drive
problems such as carbon, waste,

toxics and poverty to zero. Taking
lessons from quality management,
the five-stage “Pathways to Zero”
model starts with Eureka! It is the
awakening moment when for
example quality pioneers such as
Philip Crosby and W. Edwards
Deming realized that the old way of
doing things have become
dysfunctional. In more recent times
it is illustrated by Zeropreneurs such
as Interface’s Ray Anderson who
came to new insights after having
read the book The Ecology of
Commerce. People like him and
Gunter Pauli who founded the Zero
Emissions Research Initiative (ZERI)
in the 1990s came to the view that
the elimination of waste and full use
of raw materials presents the
ultimate solution to pollution and
sustainable use of the Earth’s
resources. They take on the challenge
with an overall focus on value
creation.
For the Resource Revolution
Enterprise, the Eureka! moment is
the moment of realizing the need for

decoupling, the choices involved and
challenge of continual improvement
in order to avoid rebound effects.

2.1 Decoupling as response strategy
As governmental as well as business
leaders contemplate preferred
development paths for their
economies and enterprises, the
transformative opportunity they face
is that of decoupling economic
growth from resource use and
negative environmental impacts.
In addition to making the distinction
between resource decoupling and
impact decoupling (see Figure 2.1 and
Annex on definitions), the IRP has
defined three types of approaches to
decoupling:
i.

Maturation - Decoupling
through maturation: This
refers to the evolutionary
process of overcoming
inefficient techniques,
building-up infrastructures
and progressively reducing
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environmental pollution. This
involves the typical
maturation process countries
go through as they shift from
an extraction and productionbased economy towards a
service economy.
ii.

Burden-shifting Decoupling through shifting
burdens: This involves
shifting to other countries the
more material intensive stages
of product life cycles.
Domestic extraction and
production is partly replaced
by imported materials and
products, and the domestic
economy shifts towards a
service economy. Often
labeled “burden shifting”,
resource-intensive activities
and their environmental
impacts are shifted offshore.
The equivalent happens in
business through out-sourcing
and offshoring.

iii.

Leadership - Decoupling
through intentional
productivity increase:
Taking on what is really
needed, this involves
technological innovation,
infrastructures conducive to
resource efficient and low
material intensity
manufacturing, as well as
alternative organizational
cultures and consumption
patterns.

The first two of the above options are
often associated with the Kuznets
curve, following the misleading
approach of assuming “first we grow
and then we clean up the
environment later when we can
afford it”. Progress under the first
two types tends to be incremental,
reducing resource intensity
somewhat but still leaving greater
overall resource demand as the
economy or enterprise expands.
Governments such as Germany and
China have taken a lesson from

history and taken on the third type,
namely that of intentional
decoupling. In pursuing this path,
they among others need to avoid the
rebound effect or in its extreme the
Jevons Paradox, which refers to the
fact that a more efficient technology
paradoxically leaves users to
consume even more of the resource
input. The US economy of the late
20th century tells a story of increasing
energy efficiency combined with
increasing energy consumption.
Consider the example of a household
with their new, more fuel efficient car
who then decides to drive more and
use it more often.
Decoupling can be relative or
absolute, comparing the rate of
economic growth with the rate of
resource use (see Annex on
definitions). While different
economies and sectors will progress
at different paces, the global resource
challenge fundamentally requires
absolute decoupling (if stable
economies and natural life support
systems is to be secured). OECD
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economies for example need to
accomplish a Factor Five
improvement in total resource
productivity by 2050. The World
Business Council for Sustainable
Development (WBCSD Vision 2050)
has made the case for resource
efficiency improvements of up to
Factor Ten by 2050. The implication
is that each unit of production is
produced using only 10 percent of its
current resource inputs by 2050.
Improvements of this nature are also
required to avoid dangerous climate
change, as highlighted by the IPCC
(AR4, AR5).
Figure 2.1: Resource Decoupling and Impact
Decoupling (IRP)

2.2 Decoupling at business level
The idea of decoupling is not new to
business. In the 1990s the World
Business Council for Sustainable
Development (WBCSD) coined the term
‘eco-efficiency’, described as that which
is achieved through the delivery of
“competitively priced goods and services
that satisfy human needs and bring
quality of life while progressively
reducing environmental impacts of
goods and resource intensity”
(Schmidheiny, 1992, Changing Course published in view of the 1992 Rio Earth
Summit).
The formal definition that business
representatives in workshops during the
early 1990s came up with (DeSimone
and Popoff, 1997) was as follows:
“Eco-efficiency is reached by the delivery
of competitively priced goods and services
that satisfy human needs and bring
quality of life, while progressively
reducing environmental impacts and
resource intensity throughout the life

cycle, to a level at least in line with the
earth’ estimated carrying capacity.”
Eco-efficiency, as promoted by WBCSD,
was built around seven guidelines:
•
•
•
•
•
•
•

reduce the material intensity of
goods and services
reduce the energy intensity of
goods and services
reduce toxic dispersion
enhance material recyclability
maximise sustainable use of
renewable resources
extend product durability
increase the service intensity of
products

What according to WBCSD made ecoefficiency different from the concept
Cleaner Production was its emphasis on
value creation, emphasis on long-term
targets for improvement, linking
environmental excellence with business
excellence, and considering sustainable
consumption as well as sustainable
production. Eco-efficiency was argued to
have close affinities with total quality
management (with the idea of zero

4

defects being translated into zero
emissions).
After the Millennium Ecosystem
Assessment (MEA 2005) defined
categories of “ecosystem services”,
business-focused research under the
TEEB process framed the challenge as
one of “dependencies and impacts”. The
latter reflected the traditional approach
of environmental management in
prioritizing the minimization of negative
impacts (through tools such as
environmental impact assessments and
product life cycle analysis). But the
former, “dependencies”, underlined new
appreciation of the value of nature as a
supplier of precious resources. This
more strategic approach lays the ground
for the pro-active leadership approach to
decoupling as described by the IRP.
Today there is greater clarity of what the
WBCSD’s eco-efficiency guidelines really
imply at enterprise level. Efficient use of
resources is seen as part of quality
management by leading corporations.
Yet the level of ambition needs to be
taken radically higher. This is evident

from the “characteristics of winning
solutions” for the Resource Revolution as
defined by Heck & Rogers (2014). These
include the delivery of superior
performance upfront (faster, safer,
cleaner, more convenient), providing a
clear pathway to significantly lower cost,
and enabling backwards compatibility.

2.3 High level of ambition required
Most importantly, Heck & Rogers listed
the following characteristics that signal
the level of ambition required:
i.

Making 50%-80% resource
productivity improvements

The up to 80 percent improvement in
cost and performance in comparison
with existing technologies, same as the
Factor 5 – 10 efficiency improvements, is
necessary to drive the substitution of
existing products and services. It implies
step-change, not mere incremental
improvements, in resource productivity.
In the case of energy, the technical
potential to reduce demand for energy

through energy efficiency is in the order
of 50-80 percent (i.e factor two-five) for
most technical systems. Research in
different parts of the world illustrates
60-80 percent improvements in energy
efficiency in sectors such as buildings,
agriculture, food and hospitality,
industry and transport. Technologies to
save energy include ones directly
reducing fossil fuel consumption, ones
directly saving electricity in industry, as
well as ones reducing fossil fuel demand
in transportation (trucks, ships, roads
and rail).
In the case of water, there are today
wide-raging technologies to reduce
freshwater consumption through
improving efficient use, re-use and
recycling of treated water. These include
low hanging fruits such as reducing
municipal water leakage. Consider that
most cities have dysfunctional water
supply infrastructures. Exemplary is he
decoupling of water use and economic
growth accomplished by the city-state of
Singapore (see box).
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CASE STUDY – SINGAPORE: Over the last 40
years Singapore’s economy has grown by a factor
of 25. It has had one of the fastest transitions
from a ‘developing’ to a ‘leading first-world’
country in history, with the highest per capita
incomes in Asia. The population has grown by a
factor of 2.5 in the period, from 1.7 million to 4.4
million today, yet water use has only increased
five-fold. In terms of water consumption in
absolute terms this represents a five-fold relative
decoupling for the whole Singapore economy.
This has been achieved through effective,
purposeful and long-term demand management,
water efficiency and water-leakage prevention
programmes. Per capita residential water use has
fallen consistently for the last 15 years providing
an exception to an otherwise worldwide
increase. Singapore and its Public Utilities Board
have
also
reduced
growth
in
water
consumption by minimising water leakage
throughout the city’s water infrastructure, which
is tracked by measuring the level of ‘unaccounted
for water (UFW)’. This has been reduced from 9.5
per cent of total water production in 1990 to 5
per cent by 2002. This the IRP Water Report
(2012) noted is a level that no other country can
match at present and contrasts with the fact that
unaccounted for water in most Asian urban
centres now ranges between 40 and 60 per cent.
Singapore has also reduced absolute freshwater
consumption by 60 per cent through the
development of alternative sources such as
extensive stormwater harvesting, treatment and
reuse, treated and recycled municipal water, and
desalination.

The area of greatest water demand is
agriculture, an industry that is
responsible for over 70 percent of
freshwater withdrawals. A majority of
croplands are exclusively rain-fed, with
some 24 percent of arable land being
cultivated with the help of irrigation
from flowing surface waters or
groundwater aquifers. Farmers in India,
Israel, Jordan, Spain and the USA have
shown that subsurface drip irrigation
systems that deliver water directly to
crop roots can reduce water use by 3070 percent and raise crop yields by 2090 percent, depending on the crop.
Efficiency savings can be as high as 5080 percent, and can be made affordable
for use in the developing world with
payback periods of less than a year.
Industry is currently responsible for an
estimated 10 percent of global water
demand, the energy sector for an
equivalent amount and agriculture for 70
percent. The fraction used by industry
will probably rise beyond 20 per cent in
the next decades, in line with the growth
of industrial production.

ii.

Ensuring 2 years or less
payback period

This involves making a convincing
business case based on prototype
financial scenarios. The 2 years or less
payback period is demanding. Research
by the Water Resource Group (2009) and
others has for example suggested that
payback period for investments for
water efficiency and wastewater
treatment tend to be in the vicinity of
five years. Supply side measures may
even have payback period of up to ten
years.
Note has to be taken of the limitations of
payback period as a simple valuation
technique often used by smaller
enterprises. It tends to overlook projects
with benefits over a longer term, which
may especially be the case with impacts
involving ecosystem services that tend to
manifest over long periods. The
alternative technique of Internal Rate of
Return (IRR) – which if higher signals a
higher level of return on the initial
investment – may be more appropriate
but again risks underestimating delayed
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environmental costs at the end of the
project life cycle (for example
remediation at the end of a mine’s life
cycle).
In its study “Resource Revolution:
Meeting the world’s energy, materials,
food, and water needs” (2011), the
McKinsey Global Institute found that 70
percent of productivity opportunities
today – from improving the energy
efficiency of buildings to moving to more
efficient irrigation – have an internal rate
of return (IRR) of more than 10 percent
at current prices. Their research
included making adjustments for
subsidies, carbon prices and a social
discount rate.
Looking at a range of technologies and
techniques, the Institute prepared the
below (see Figure) estimation of cost
curves for the reduction of resource use.
In the area of energy, it found that
additional annual investments in energy
productivity of US$170 billion through
2020 could cut global energy demand
growth by at least half, while generating
average IRR of 17 percent.

Figure 2.2: The range of opportunities of
resource productivity gains (McKinsey 2011):

12.
13.
14.
15.

Increasing oil and coal recovery
Improving irrigation techniques
Shifting road freight to rail and barge
Improving power plant efficiency
Source: McKinsey & Co (2011)

iii.

QUESTION:
Name what you think would be the top
five technologies where the greatest
Resource Productivity improvement
opportunities lie.
BOX: Top 15 resource productivity
opportunities
1.
2.
3.
4.
5.

Building energy efficiency
Increasing yields on large-scale farms
Reducing food waste
Reducing municipal water leakage
Urban densification (leading to major transport
efficiency gains)
6. Higher energy efficiency in the iron and steel
industry
7. Increasing yields on smallholder farms
8. Increasing transport fuel efficiency
9. Increasing the penetration of electric and hybrid
vehicles
10. Reducing land degradation
11. Improving end-use steel efficiency

Developing a high productivity
business model

Between the technological innovation
and industrial transition phase of the
Resource Revolution cycle described in
Section 1, there is that critical phase of
rolling out new business models. Is the
business model of your company
sustainable from a resource use and
impact point of view? Does your
business model create longer term value
that reflects the goals of decoupling,
enabling a coupling of sustainability with
business excellence?
Let us start with the nine building blocks
of the business model canvas as defined
by Osterwalder & Pigneur in their book
Business Model Generation (Wiley & Sons
2010). In addition to value proposition,
the nine building blocks include “Key
Resources”. Moving beyond incremental
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efficiency improvements in resource use,
key is the ability when addressing “total
performance” to also look at other
building blocks such as Partnerships and
Customer Relationships. Your type of
business model will also have important
resource implications, for example
whether it is a vertically integrated
model or rather an unbundling business
model.
The environment within which you
design your business model requires
consideration of Porter Five Forcesrelated factors. These include key trends
(foresight) and macro-economic forces,
two areas where findings of the IRP
Reports provide key content, as well as
market forces (market analysis) and
industry forces (competitive analysis).
Mindful of the epicentres of business
model innovation, you will among others
need to explore new business model
innovation that is resource-driven. This
will require applying the principles of
productivity as addressed in Section 3.
One of the organizational constraints in
holding back investment in resource

productivity innovations is the use of
business models that are still strongly
based on existing techniques and
outdated knowledge. This is the
challenge faced in the “Innovator’s
Dilemma” – the book by Harvard
professor Clayton Christensen (1997). It
refers to the implicit assumptions and
beliefs about what has been central to
the past success of a business. Its
tendency to leave an organization getting
stuck in piecemeal, incremental
innovation has led professor David
Owens of Vanderbilt's Graduate School
of Management entitle his book on
innovation “Creative People Must be
Stopped” (2011). This contrasts with
disruptive innovation, which requires
new business models as well as changes
in customer mindsets and revision of
outdated performance metrics.
New business models in power supply in
the US during the last decade have been
introduced thanks to alternative
approaches and smart usage of ICT by
start-ups such as Opower (using big data
trends to convince consumers to save
electricity), Sliver Spring Networks

(whose smart meters monitor the status
of an entire grid system), AutoGrid
(analyzing smart meter readings) and C3
Energy (processing data to improve
customer network performance and
services).
iv.

Having the ability to deliver at
industry scale

Managers need to scale their product or
service when the economics involved
allows for a payback period of two years
or less. A key message is that Resource
Productivity does not become relevant
until it reaches massive scale. It must be
added that scaling new technologies is
anything but easy. Heck and Rogers
(2014) point to the rule of thumb that
every tenfold increase in the scale of
production increases complexity by a
factor of one hundred. The biofuels
debate has illustrated the complexity
that comes with scale.
The challenge of producing at scale in a
sustainable manner is well illustrated
with the case of agriculture. The
expansion of global cropland under
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Business-as-Usual (BAU) conditions will
lead to overshooting our safe operating
space the IRP Land Use report (2014)
has cautioned. BAU will see the net
expansion of cropland range from
around 120 to 500 Mha between 2005
and 2050. Shifts to more protein- rich
diets in developing countries and a
growing demand for biofuels and
biomaterials, in particular in developed
countries, are especially increasing the
demand for land. Furthermore, cropland
will be shifted to compensate for the
expansion of built-up land and land
degradation, leading all in all to a gross
expansion of cropland in the range of
320 to 850 Mha.
Reducing cropland requirements include
options such as controlling the
consumption of biomaterials (from
cropland and forests), in particular to
avoid competition with food crops.
Considering the growing
industrialization of agriculture and the
increasing dominance of supermarkets
in the sale of foods, enterprises leading
in these sectors have a particular

responsibility in reconciling economies
of scale with sustainability values.
The challenge of taking alternative
technologies to scale is illustrated by the
ancient industry of manufacturing
cement. Research shows that the energy
used in current methods of Portland
cement manufacture can be reduced by
at least 30 per cent globally. An
important area of innovation examined
by the Cement Sustainability Initiative
(CSI) of the WBCSD is the use of
alternative fuels for cement production.
More challenging is changing the content
of cement. The greatest reductions in
energy use would come from the use of
alumino-silicate (geopolymer) cement
that can reduce the overall greenhouse
gas emissions of the concrete by 80
percent. It among others requires lower
kiln temperatures. Once commercialized
at larger scale, geopolymer cement
should cost less to produce than
Portland cement and may have better
durability.
The complicated timing of bringing a
new technology into the market and
securing its take-up at scale is also well

illustrated by light-emitting diodes
(LEDs). The International Energy
Agency (IEA) has reported that globally,
lighting is responsible for around 19
percent of global electricity use, and a
much higher proportion of energy use in
buildings. Electric lighting also generates
waste heat, which subsequently places
additional load on building ventilating
and cooling systems. This is estimated to
account for up to 15-20 percent of
cooling demand. Consider then the
potential of LED lamps, which are
generally around 80 percent more
efficient than incandescent lamps.
In the area of efficient street and traffic
lighting, research in Australia has found
that combining high-efficiency lighting
technologies like LEDs with emerging
lighting control technologies can deliver
total savings of 90 percent. Sydney found
that one third of its annual electricity use
came from public lighting. In South
Africa, Cape Town is conducting a 10year traffic signal upgrade programme,
retrofitting 120 intersections per year
with LED lamps. The LED lamps
consume almost 90 per cent less
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electricity than the lamps they replaced,
yet produce the same lighting service.
In its effort to take innovation to scale,
your company needs to:
•

•

•

Make it easy for customers to switch
(little personal energy required,
obvious benefits).
Focus on the whole ecosystem
(product with accompanying services
and value chain).
Provide committed champions
(leaders) from business who will
carry the innovation to the market.

2.4 Call for business leadership
Making the Resource Revolution will
require visionary and committed
leadership from entrepreneurs and
business leaders. A recent example is
Unilever and its chief executive Paul
Polman. As a former chief financial
officer of Nestle, Polman is all too aware
of the realities of making the business
case. In 2010 the company explicitly
committed itself to decoupling its growth

from its environmental footprint. As
captured in its Sustainable Living Plan
(2010), its overall strategy has the three
goals of (i) doubling the size of its
business while (ii) reducing its
environmental footprint and (iii)
increasing its positive social impact. It
among others aims to halve the GHG
impact of its deodorants, food,
detergents and other products between
2010 and 2020. The 2014 update on its
Plan indicated it is on track to meet the
overarching goal for its full value chain
despite challenges in some areas of the
business. More than two-thirds of its
GHG emissions and half the water in
Unilever products' lifecycle come from
consumer use. CEO Polman
acknowledges that it has been easier to
achieve environmental targets directly
within the company's control. The
company is now looking to develop more
innovative solutions to reduce consumer
energy use.

Addressing systems integration, Heck
and Rogers (2014) argue that business
leaders need to:
i.

ii.

iii.

Recognize the scope of the
problem, including the fact that
lots of variables are interacting
simultaneously;
Bring in people with
experience, which will often
require setting up teams with
new or different skills;
Model wherever possible, then
test, using computer modeling to
know whether complex processes
and systems work.

Behind the above is a realization that
disruptive innovations require changes
in customer mindsets, business models
and performance metrics that are no
longer consistent with what determined
success in the past. Aware of not only
the incentives but also the learning curve
and time that customers need to take up
new, disruptive technologies, managers
need to forecast when a mass market
threshold is likely to be reached with a
specific product or service, and integrate
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the new technology into the new product
or service line two cycles before the
threshold is expected to be reached. This
is mindful that product cycles vary, for
example seven years for cars versus six
months for mobile phones.

CASE STUDY – UNILEVER Sustainable Living
Plan: Consumer goods giant Unilever is working
to decouple growth from environmental impact
in order to double the size of its business and
increase the positive social benefits of its
products. The Unilever Sustainable Living Plan
sets out about 60 time-bound, publicly-reported
targets designed to reduce costs, support
customers and grow its brands, opening up new
markets in a sustainable way. Targets include
halving the environmental footprint of Unilever’s
products and sourcing 100 percent of
agricultural raw materials sustainably by 2020.
Measures include investments in R&D and
development of sustainable products and
resource-efficient factories. In 2011, 100 percent
of the electricity purchased for Unilever sites in
Europe and Canada came from renewable
sources.
The value of the plan lies in its potential to
reduce Unilever’s environmental impact across
the whole value chain (i.e. from sourcing of raw
materials to product distribution and disposal of
waste). Socio-economic benefits include engaging
at least 500 000 smallholders and 75 000 smallscale distributors in Unilever’s supply network
by 2020, thereby building economic resilience
along the supply chain and enabling SMEs to
benefit from the growth of the business.
According to Unilever the business case for this
strategy is compelling. Integrating sustainability
into its brands will encourage innovation, drive
cost efficiencies and create a competitive

advantage as retailers and consumers
increasingly demand sustainable options.
Through the action areas, Unilever will ultimately
reduce its operational expenditure through
effective management of supply-side risks and
efficient use of resources. Reductions have
already been made through a range of initiatives,
including the introduction, between 2008 and
2011, of combined heat and power (CHP)
systems in many of its European factories which
has led to savings of more than €10 million a
year (by the end of 2011). By 2016 all Unilever
factors worldwide were operating on a zero
waste basis.
Unilever has noted that reformulating products
or creating innovative new products adapted to a
world of more constrained resources has
translated into commercial gains. For example, a
fabric conditioner was developed for
handwashing laundry, One Rinse, which reduced
the amount of water required to rinse detergent
from clothes by two-thirds. This saves an average
of 30 litres of water per wash. In 2011 they
launched Surf One Rinse in the Philippines and
expanded the Comfort One Rinse range in
Indonesia, Thailand and Vietnam. Unilever’s One
Rinse products are now used in 12.5 million
households worldwide, a 60 percent increase on
2010. Adapting its product portfolio to fit a
future of limited resources will drive growth in
new markets.
Source: The Business Case for the Green Economy:
Sustainable Return on Investment (UNEP, SustainAbility and Globescan 2012)
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EXERCISE QUESTIONS:
1. Describe to one of your
colleagues (now or later at the
office) the challenge of
decoupling, including the
difference between resource
decoupling and impact
decoupling, as well as relative
decoupling and absolute
decoupling.
2. Do you have clarity on what
decoupling would mean for
your business? What resources
(eg land, biomass, energy,
water, materials) does your
business use most intensively,
and what areas could you
prioritise for setting
decoupling and eco-efficiency
goals?

3. Which of the Resource
Revolution ambitions do you
find most attractive from the
perspective of your business in
the short, medium or long
term? Making 50%-80%
resource productivity
improvements, ensuring 2
years or less payback periods,
developing a high productivity
business model or the ability to
deliver at industry scale.
4. Discuss the Unilever case with
some of your colleagues. What
can you learn from it? What
would be the equivalent
strategic vision for your
company?
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ANNEX: DEFINITION OF DIFFERENT
TYPES OF DECOUPLING

Resource decoupling means reducing
the rate of use of (primary) resources
per unit of economic activity. This
‘dematerialization’ is based on using less
material, energy, water and land
resources for the same economic output.
Resource decoupling leads to an increase
in the efficiency with which resources
are used. Such enhanced resource
productivity can usually be measured
unequivocally: it can be expressed for a
national economy, an economic sector or
a certain economic process or
production chain, by dividing added
value by resource use (e.g. GDP/
Domestic Material Consumption). If this
quotient increases with time, resource
productivity is rising. Another way to
demonstrate resource decoupling is
comparing the gradient of economic
output over time with the gradient of
resource input; when the latter is
smaller, resource decoupling is
occurring.

Impact decoupling, by contrast,
requires increasing economic output
while reducing negative environmental
impacts. Such impacts arise from the
extraction of required resources (such as
groundwater pollution due to mining or
agriculture), production (such as land
degradation, wastes and emissions), the
use phase of commodities (for example
transport resulting in CO2 emissions),
and in the post-consumption phase
(again wastes and emissions).
Methodologically, these impacts can be
estimated by life cycle analysis (LCA) in
combination with various input-output
techniques. Impact decoupling means
that negative environmental impacts
decline while value is added in economic
terms. On aggregate system levels such
as a national economy or an economic
sector, it is methodologically very
demanding to measure impact
decoupling, because many
environmental impacts need to be
considered, their trends may be quite
different or not even monitored across
time, and system boundaries as well as
weighting procedures are often
contested.

A distinction can be made between
‘relative’ and ‘absolute’ decoupling.
Relative decoupling of resources or
impacts means that the growth rate of
the environmentally relevant parameter
(resources used or some measure of
environmental impact) is lower than the
growth rate of a relevant economic
indicator (for example GDP). The
association is still positive, but the
elasticity of this relation is below 1. Such
relative decoupling seems to be fairly
common.
With absolute decoupling, in contrast,
resource use declines, irrespective of the
growth rate of the economic driver. This
latter relation is shown by the
Environmental Kuznets Curve which
claims that if prosperity rises beyond a
certain point, the environmental impact
of production and consumption
decreases. Absolute reductions in
resource use are rare. They can occur
only when the growth rate of resource
productivity exceeds the growth rate of
the economy.
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The IRP assessment deals with resource
decoupling and impact decoupling as the
two interrelated modes under the
decoupling concept as used by the IRP.
Strategically, they differ in various
respects. Resource decoupling seeks to
alleviate the problem of scarcity and
respond to the sustainability challenge of
intergenerational equity by reducing the
rate of resource depletion, while
reducing costs by raising resource
productivity. Resource decoupling may
be expected to simultaneously reduce
the environmental impacts of certain
resources over the full life cycle by using
less of them. Resource decoupling is
relatively easy to measure and monitor,
but may be more difficult to achieve than
impact decoupling.

since this technology currently requires
more energy per unit of output, resource
decoupling does not take place, but since
CO2 is no longer released into the
atmosphere, the environmental impact
over the life cycle is reduced.

By contrast, impact decoupling means
using resources better, more wisely or
more cleanly. Reducing environmental
impacts does not necessarily have a
mitigating impact on resource scarcity or
production costs, and may even
sometimes increase these. An example of
this is carbon capture and storage (CCS):

•

This discussion of the two modes of
decoupling being considered here
implies that:

case, even if using CCS could alleviate
some part of the CO2 problem
through impact decoupling.
2. Impact decoupling is particularly
important when:
•

1. Resource decoupling is
particularly important when:
•

a specific resource is scarce and its
further depletion could frustrate
societal progress (such as oil, rare
minerals, or fertile land to produce
food for the growing human
population), or
a specific resource poses high
environmental risks that cannot be
alleviated by using the resource
better. Reduction of its use is then the
only solution. Historical examples are
asbestos and chlorofluorocarbons
used in cooling devices. At present,
fossil fuels are the most important

•

the use of a resource poses
immediate threats to human and
ecosystem health (such as toxic
emissions, persistent organic
pollutants, or impacts on soil
fertility), or
technological solutions have
substantial potential to prevent harm
to humans and ecosystems.

UNEP IRP Decoupling I Report
(2011, pp 4-6)
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