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_______________
Background,    

approach, 
participants…

1. Introduction 



Sources of a self-training guide

• UNEP 

International 

Resource 

Panel 

Decoupling II 

Report (2014)

• UNEP 

International 

Resource 

Panel 

Decoupling I 

Report 

(2011)

• Resource 

Revolution by 

Heck 

(Stanford) 

and Rogers 

(McKinsey)  

(2014)



__________________
As described by IRP

2. The global resource 

challenge



Risk?



Or Opportunity?

source: Heck and Rogers 2014



The Kondratiev cycles 

source Allianz Global Investors 2010



Question:

• Population growth?

• Migration?

• Modernisation?

• Growing income 
levels?

• Greed?

What drives the 

increasing use of 

resources – land, water, 

biomass, energy, 

materials – globally?



Drivers of Change
1. Population:

• Very inelastic relationship between resource use 

and population numbers

• World population increased from 1.65 billion to over 

6 billion during the 20th century. 

• By 2011 global population exceeded 7 billion. 

Expected to pass 10 billion before end 21st century



Drivers of Change
2. Income:

• Increasing income drives volume of resources that each 

citizen consumes upwards 

• One person in India uses on ave 4 tons of resources per 

year, compared to ave 25 tons used by Canadian 

annually

• In next 20 years, there will be additional 3 billion people 

worldwide enjoying “middle class” income levels

• Hundred years ago, ave global per capita resource use 

was 4.6 tonnes. By late 2000s the ave per inhabitant was 

8.5 - 9.2 tonnes annually



Drivers of Change
Annual resource consumption in the USA: 

86 tonnes per person

Heck and Rogers (2014)



Drivers of Change
2. Income:

• If emerging market populations adopt similar 

technologies and lifestyles to those found today 

in OECD markets, global metal needs will be 3 –

9 times larger than all metals currently used in 

the world

• Demand for food, feed and fibre could 

increase by 70% by 2050 



Drivers of Change
3. Urbanization:

Global economic production and consumption 

is concentrated in cities: 80% of global GDP is 

now produced in cities, with 60% produced in 

600 of the most productive cities where one fifth 

of the world’s population now lives.



Drivers of Change
3. Urbanization:

Global resources consumption is concentrated 

in cities: by the year 2005, approximately 75% of 

global energy and material flows were 

consumed in cities, which covered just 2% of the 

land.



_______________
DISCUSSION

• How do these drivers 

of change 

(population, income 

and urbanization) 

impact your industry, 
your company?



Risks: Potential for Disruption

Since 2000 metal prices 

have risen by 176 

percent, rubber prices by 

350 percent, energy 

prices by an average of 

260 percent and food 

prices by more than a 100 

percent. Global food 

prices may increase by 

close to 200 percent by 

2030. 

1. Increasing resource 

prices

2. Increasing price 

volatility

3. Increasing resource 

scarcities 



Risks: Potential for Disruption

1. Increasing resource prices (World Bank 2011)

mm



Increasing resource prices

Eurobarometer survey, Eco-Innovation Observatory  2010



Risks: Potential for Disruption

In 2000s commodity price 

volatility was higher than 

any other decade in past 

century.  Reflected strong 

linkages between energy, 

water and food production.  

After biofuels debate in late 

2000s, FAO reported that 

volatility of food prices 

increased 22.4 percent in 

2000-2012 compared to 7.7 

percent in 1990-1999. 

1. Increasing resource 

prices

2. Increasing price 

volatility

3. Increasing resource 

scarcities 



Risks: Potential for Disruption

By 2050 over 800 million 

hectares of natural land

may be converted to 

cropland – incl growing 

land degradation. 

Available water supplies 

may satisfy only 60% of 

world demand in 20 years. 

FAO reports that 35% of fish

stocks globally were 

overexploited or depleted, 

and around half fully 

exploited by mid-2000s. 

1. Increasing resource 

prices

2. Increasing price 

volatility

3. Increasing resource 

scarcities 



_______________
DISCUSSION

• In how far do higher 
prices, price volatility 
and resource 
scarcities impact your 
business today – either 
as risk or opportunity? 

• Are the global 
resource challenges 
highlighted reflected 
in your internal risk 
management 
systems?



____________
Can markets 

save us?

1. Scale & rate of change 
often outpaces supply side 
response

2. Historically, growth in 
developed countries used 
resources from other 
countries

3. Ore grades are declining, 
with related impacts on 
other resources.

4. Linkages between energy 
production, water, resources 
and food

5. Tipping points, sudden or 
irreversible declines

6. Many of the essential 
resources are not 
adequately priced by the 
market



____________
Can markets 

save us?

What do you think?



Strategic considerations 
for economies

• Changing basis of competitive advantage

• Risks of disruption to existing growth patters 
(Business-as-Usual)

While the focus has traditionally been on labour productivity, vast 
potential for improvement in resource productivity still remain to be 
accomplished.

McKinsey estimates that resource productivity has potential to earn 
US$2.9 trillion each year by 2030 from resource savings. 

This rises to US$3.7 trillion per year if carbon is priced and subsidies 
and taxation aligned with policy goals.   



The Resource Revolution Cycle

Heck & Rogers 2014



__________________
Building on IRP 

recommendations

3. Decoupling as 

response strategy



Turning risks into 
opportunities

• Ray Anderson - Interface

• Gunter Pauli - Zero Emissions 

Research Initiative 

• The Eureka! moment 
for the Zeronauts - new 

breed of innovator who 

is determined to drive 

problems such as 

carbon, waste, toxics 

and poverty to zero. 
(John Elkington 2012)



Resource Decoupling and 
Impact Decoupling 



Three types of decoupling 
1. Decoupling through maturation: Evolutionary 

process of overcoming inefficient techniques, 
building-up infrastructures and progressively 
reducing pollution 

2. Decoupling through shifting burdens: Shifting to 
other countries the more material intensive stages 
of product life cycles

3. Leadership - Decoupling through intentional 
productivity increase: Technological innovation, 
infrastructures conducive to resource efficient and 
low material intensity manufacturing, alternative 
organizational cultures & consumption patterns 



Eco-efficiency revisited
Seven guidelines:

1. reduce the material 
intensity of goods and 
services

2. reduce the energy intensity 
of goods and services

3. reduce toxic dispersion

4. enhance material 
recyclability

5. maximise sustainable use 
of renewable resources

6. extend product durability

7. increase the service 
intensity of products

• Eco-efficiency: achieved 

through 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 
(WBCSD 1992, 

Changing 

Course)



Vision 2050

• WBCSD Vision 2050 has 
made case for resource 
efficiency improvements of 
up to Factor Ten by 2050 

• Each unit of production 
produced using only 10 
percent of its current 
resource inputs by 2050 

• Improvements of this nature 
also required to avoid 
dangerous climate change, 
as highlighted by the IPCC 
(AR4, AR5) 



Decoupling @ business 
level

Level of ambition required (Heck and Rogers 2014):

• Making 50%-80% resource productivity improvements
(implies step-change, not mere incremental 
improvements)

• Ensuring 2 years or less payback period (involves making 
a convincing business case based on prototype 
financial scenarios)

• Developing a high productivity business model (address 
“total performance”, disruptive, key step between 
technological innovation and industrial transition phases 
of Resource Revolution cycle)

• Having ability to deliver at industry scale (resource 
productivity does not become relevant until it reaches 
massive scale)



_______________
DISCUSSION

• Which of the Resource 

Revolution ambitions 

do you find most 

attractive from the 

perspective of your 

business in the short, 
medium or long term?



New business models

Epicentres of business model innovation       
(Osterwalder and Pigneur 2010)

Resource-driven e.g. input substitution or output addition 
building on existing infrastructure

Offer-driven e.g. used-product takeback for recycling

Customer-driven e.g. product information provided via 
smartphones

Finance-driven e.g. new revenue stream based on 
underutilized asset (e.g. for ecotourism)

Multiple epicentre-driven e.g. product-service systems (PSSs), 
product-as-service models (PASMs)



Call for business 
leadership

Business leaders need to:

1. Recognize scope of the problem, incl fact that lots 

of variables are interacting simultaneously

2. Bring in people with experience, often require 

setting up teams with new or different skills

3. Model wherever possible, then test, using 

computer modeling to know whether complex 

processes and systems work 



Call for business 
leadership

Sustainable Living Plan (2010) - overall strategy with three goals of   
(i) doubling size of its business while (ii) reducing its environmental 
footprint and (iii) increasing its positive social impact.

• Climate - aims to halve the GHG impact of its deodorants, food, 
detergents and other products between 2010 and 2020. 

• Water - One Rinse, example of fabric conditioner, developed for 

handwashing laundry, reduced amount of water required to rinse 

detergent from clothes by two-thirds. Saves average of 30 litres of 

water per wash. One Rinse products now used in 12.5 million 

households worldwide, 60 percent increase on 2010. Adapting its 

product portfolio to fit a future of limited resources will drive growth in 

new markets. 

Unilever under Paul Polman, UNEP 
Champion of the Earth Award Winner `15



_______________
DISCUSSION

• 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? What areas 
could you prioritize for 
setting decoupling 
goals? 

• What do you take from 
the Unilever case?



______________________
Becoming the Resource 
Revolution Enterprise

4. Principles, building 

blocks and 

organizational 

requirements 



Principles for the Resource 
Revolution Enterprise

1. Substitution 

2. Eliminate waste 

3. Increase circularity 

4. Optimisation

5. Virtualisation and Dematerialisation



Learning by doing
• Experiment stage of the Zeronautics transformation 

process (disruptive, transformative)

• Includes “frugal innovation”: Rather than seeking to 

adapt Western products to developing world 

conditions, these take needs of poor consumers as 

starting point and work backwards. E.g. strips 

products down to their bare essentials. Cf

companies like electric car-maker BYD from China, 

previously a battery company. 



1. Substitution
• IRP has highlighted 

priority areas for 
innovation being 
energy and fossil fuels, 
agrifood and materials.

• Examples include 
alternative sources e.g. 
methane from landfills, 
solar thermal cookers in 
poor communities, 
bamboo as building 
material 

• Look at every single 

resource your company 

uses in its core products 

and every single resource 

that customers use or 

consume, then look for 

higher-performing, less 

expensive, or less-scarce 

materials that might work 

as substitutes.  Look at 

how substitutes can 

deliver superior overall 

performance.



2. Eliminate waste
• Apply life cycle thinking, 

eco-design, new tech 

e.g. 3D printing taking 3R 

to zero waste

• Consider resource 

interrelations: e.g. IBM has 

seen how integrated 

water and energy 

management at single 

plant enabled savings of 

US$ 3 million while 

increasing output by 33 

percent. 

• Measure your input 

materials, energy and 

water; compare that with 

your delivered product. 

Try to understand all the 

waste factors in between 

(such as leakage, scrap, 

idle machines and 

interruptions). Cf

approach behind waste 

reduction made famous 

by Toyota’s “kaizen”. 



3. Increase circularity
• Above-ground mining 

(cf aluminium, ewaste)

• Closed-cycle 

manufacturing 

• Remanufacturing (incl

product take-back, cf

Caterpillar, Xerox)

• Industrial ecology / 

parks (e.g. chemicals 

industry / BASF)

• Find value in products 
after their (initial) use 

• Key rule of thumb: the 
tighter (narrower) the 
loop (circuit), the greater 
the value captured and 
the stronger the 
competitive 
differentiation. 

• E.g. reusing a phone is 
more valuable than 
reusing a chip, which 
again is more valuable 
than melting it or grinding 
it down to extract gold… 



4. Optimisation
• Electric motors can account 

for 60-80 percent of industrial 
electricity use, driving pumps, 
fans, air compressors and 
materials processing and 
handling.  In China electric 
motors in industry account for 
60% of national electricity 
consumption. Their 
operational efficiency is 10-
30% below international best 
practice.

• Komatsu, Japanese 
manufacturer of construction, 
mining, and industrial 
equipment: created market 
for customers to rent to / from 
each other.

• Maximizing efficiency 
and effectiveness. 

• What expensive assets 
are used only a small 
part of the time or what 
resource-intensive 
equipment is active 
without performing a 
function.  

• Consider PSSs and 
smart IT solutions that 
optimize routing, 
loading or sharing 



5. Virtualisation
• Many items we used only 

5 or 10 years ago are 
now replaced by 
dematerialized products 
or services that fulfill the 
same function, often 
better

• E.g. books, radios, tickets, 
birthday cards, 
timetables, watches, 
manuals for managers or 
pilots replaced by iPads, 
flashlights replaced by 
LED lights, drones 
replacing planes, 
driverless vehicles 

• Virtualisation and 

Dematerialisation: 

challenges business 

models 

• Involves (i) moving 

activities out of 

physical world and/or 

(ii) stopping doing 

things since they have 

been automated 



_______________
DISCUSSION

• Which of the principles 
of productivity hold 
greatest potential for 
your business?

• Consider the rule of 
thumb in circularity, the 
tighter the loop, the 
greater the value 
captured and the 
stronger the 
competitive 
differentiation. How 
does this apply to 
product range?

THE PRINCIPLES:

1. Substitution 

2. Eliminate waste 

3. Increase circularity 

4. Optimisation

5. Virtualisation and 

Dematerialisation



Building Blocks for becoming the 

Resource Revolution Enterprise

1. Interchangeable parts 

2. Systems integration 

3. Embedded software 

4. Biological methods and 
nanotechnology

5. Network effects 

6. Step-by-step engagement of 
customer segments 



1. Interchangeable parts 
• Cf Interface (USA), IKEA 

(Sweden), DIRTT 
(Canada), Broad 
Construction Building 
(China)

• DIRTT broke its 
manufacturing processes 
and products into its most 
basic parts, reconfiguring 
how they fit together with 
a functional and holistic 
perspective. Did away with 
waste and legacy 
technologies such as nails and 
screws 

• The resource efficient 
future may look like 
Legoland

• Interchangeability can 
be applied to buildings, 
factories, work processes, 
infrastructure systems, 
vehicles and appliances. 

• Complementary 
introduction of software 
enables delivery of whole 
more than some of the 
parts 



2. Systems integration 
• Key challenges for power 

sector, retailers, agrifood, 

hospitals and transport

• Cf rail industry: significant 

efficiencies can be 

achieved through energy 

efficiency, regenerative 

braking, lighter rolling 

stock, better traffic flow 

and load factor 

management, biodiesel 

or hybrid engines and 

renewable electricity 

• Resource intensive 

industries are especially 

bad at doing systems 

integration, using old 

technologies that have 

been relied on for 

decades or even 

centuries. 

• E.g. the electric grid, 

technologically today 

said to be still where the 

phone system was in the 

1940s 



2. Systems integration 
Old telecommunications industry disrupted by mobile 
and internet-enabled services: 

• Case of SKYPE (found 2004) and its FREE* business 
model  *one (majority) customer segment continuously benefits from free offer 

while another (minority) customer segment pays (for additional service)

• After first 5yrs had 400 million+ users and revenues of 
USD 550 million (2008)

• Skype saved consumers world-wide about USD 37 
billion in international phone calls in 2013

• Many tech firms have private owners or venture 
capital holders who prioritize market share and scale 
rather than profit (cf Amazon, Twitter, Spotify, Yelp)

• Old industries and traditional intermediaries may be 
casualties



3. Embedded software
• Cf Tesla, Google, Apple: 

future electric car as auto-
pilot, mobile entertainment 
system

• Cf application for controls, 
enabling feedback loops so 
that equipment keeps 
learning and optimizing 
performance remains 
ongoing.  GE applies this 
principle in jet engines with 
sensors that monitor 
performance and can radio 
ahead for maintenance, as a 
plane is getting ready to land 

• Cf new organization:         
Dev-Ops, Bosch Software 
Innovations unit

• Requires collaboration 
between traditional 
disciplines such as civil 
and mechanical 
engineers to collaborate 
with software engineers, 
manufacturing with IT 

• New possibilities in use of 
“Big data” as well as 
intuitive interfaces and 
capabilities of new 
technologies such as 
smart phones / pads 
backed up by cloud



3. Embedded software
The Product-as-Service Model:

• Combination of monitoring 
data, remote control, and 
optimization algorithms allows 
autonomy… products can 
learn, adapt to the 
environment and user 
preferences, service 
themselves and operate on 
their own.

• Fundamental rethinking of 
design: product 
development shifts from large 
mechanical engineering to 
true interdisciplinary systems 
engineering. Products have 
become complex systems 
that contain software and 
have more in the cloud.

“How Smart, Connected Products are 
Transforming Competition” and “How 

Smart, Connected Products are 
Transforming Companies”, by Porter and 

Heppelmann, Harvard Business Review 
Nov 2014, Oct 2015



4. Biological methods and 

nanotechnology
• Cf agrifood and use of 

bioengineering and bio-
based substitutes – e.g. 
alternatives to beef and 
chicken … taste like & 
brings similar / better 
nutritional value. 

• E.g. Israeli company 
Kaiima: alternative 
wheat, rice and grains 
that are more nutritional 
and can be grown using 
less water, land and 
energy compared to 
corn

• Biomimicry has plenty to 
offer in the Resource 
Revolution

• Natural processes are 
typically reversible, which 
means that materials can 
be recovered or reused

• Applied with life cycle 
approach, 
nanotechnologies have 
high potential for 
application in areas such 
as environmental 
remediation, water 
filtration and energy 



5. Network effects 
• Ericsson estimates that by 

the end of this decade 
some 50 billion devices 
will be connected to 
Internet and 80 percent 
of these will be talking to 
each other 

• IRP Cities Decoupling 
Report (2013): 
technology providers also 
becoming key 
intermediaries e.g. Cisco 
systems, Siemens, 
General Electric 

• Each additional phone or 
computer added to a 
network increases the value 
of all the other devices 
connected in the network 
and leads to further growth. 

• “Internet of Things”: devices 
are able to talk to each other 
without human intervention 
(cf history of RFID tags 
commercialized in 1990s)

• Devices (sensors, cameras, 
etc) should be properly 
integrated into products, 
services and business models, 
better aligned with existing 
infrastructure 



6. Step-by-step engagement 
of customer segments

• Cf producers of 
resource technologies, 
incl heavy 
manufacturing & 
energy industries: 1) 
product cycles are 
longer, thus adoption 
cycles are longer, and 
2) tend not to have 
experience in 
connecting with 
psychology of their 
customers 

• Challenge for the 
resource innovator to 
take disruptive 
technology beyond early 
adopters to mass market, 
crossing gap called “the 
chasm” (Geoff Moore)

• Backward-compatibility: 
technical aspects as well 
as psychological and 
habitual aspects incl
convenience and social 
norms of customers / 
consumers 

•



Pace of new technology adoption



_______________
DISCUSSION

• Which of the building 
blocks for the Resource 
Revolution Enterprise 
apply most to your 
business? Why?

• What role does software 
play in the making of 
systems integration and 
connecting your 
products and services 
to a surrounding 
business ecosystem?

THE BUILDING BLOCKS:

1. Interchangeable 

parts 

2. Systems integration 

3. Embedded software 

4. Biological methods 

and 

nanotechnology

5. Network effects 

6. Step-by-step 

engagement of 

customer segments 



From product to 
ecosystem

• Enterprise and Ecosystem stages of the 5-stage 

Zeronautics transformation process 

• Ecosystem stage is critical in taking things to scale. 

Includes use of the business ecosystem or clusters, 

e.g. geographical or sectoral clusters, horizontal (cf

parks, networks) or vertical (cf value chain) clusters. 



Organising the Resource 
Revolution Enterprise

1. Standard Operating Systems 

2. Network Organization 

3. Resource Productivity Metrics 

4. Productivity talent 

5. Participatory innovation 



1. Standard Operating 
Systems

• Toyota, Alcoa, Danaher 
have used SOSs to radically 
improve operating margins 
and ROCE

• Innovation potential: eg
Apple required thousands of 
independent App 
developers to use common 
standard in coding 

• Kaggle online platform for 
predictive modeling and 
analytics - can be used by 
extractive companies to 
find competitive statistical 
analysis 

• Established good 
practice, know-how, 
plug-in-and-play: bring 
improved safety, 
reliability, stewardship, 
lower costs, high 
quality, faster 
employee 
development, more 
consistent results

• Also create 
opportunities for 
innovation 



2. Network Organization 
• E.g. Zara - founder 

Amancio Ortega 
convinced waste could 
be greatly reduced 
through “instant fashion”.   
Used vertical integration, 
often necessary for 
resource breakthroughs. 

• Whole process from 
design, procurement and 
manufacturing to sale 
stores. 

• Also use of ICT for 
ongoing, bottom-up 
feedback from customers 
via store managers 

• New approaches to 
vertical integration that 
combines 
centralized/decentralized 
management through 
use of advances in ICT

• Need to tailor products 
even greater in resource-
intensive industries, as 
different local geologies, 
infrastructure and 
environmental risk factors 
require local solutions (cf
cities, bioregions)



3. Resource Productivity 
Metrics

Tools to assess natural 
resource use (impacts and 
dependencies) associated 
with products:

• environmental LCA

• environmental profit and 
loss accounting (EP&L)

• environmental product 
declarations

• input-output modeling 
(using modeled sector 
data)

• Natural Capital valuation 

Information sources (IRP 

Water Use Report 2012):

• public registers

• national accounting 

systems 

• footprint assessments

• life cycle assessment 

(LCA) standards

• stewardship initiatives 

incl GRI reporting at 

enterprise level



Integrated Value   
Creation Process (IIRC)



4. Productivity talent
• GE manufacturing facilities 

in Bangalore produce line of 
products incl ultrasound 
machines, ECG units, 
maternal and infant care 
equipment, to markets in 
Africa, Europe, Latin 
America and Asia. Display 
“reverse innovation” (based 
on homegrown solutions)

• ILO (2012) predicted that 
skills and training adjustment 
will occur principally among 
resource- and carbon-
intensive sectors – their 
workers tend to have lower 
skill levels and will require 
most retraining

• Software talent likely to be 
key requirement for all 
industries.

• Increasingly software plays 
key part in value addition 
that hardware product 
offers. Electronics content in 
cars already provide up to 
50 percent of their value

• New org culture: “clock 
speed” of software 
development much faster 
than manufacturing

• New pool of talent in areas 
such as IT engineering, 
statistics, chemistry, 
mechanical engineering 



5. Participatory 
innovation

• Recruitment via 

internet: Elance and

oDesk use the network 

cum centralized-

decentralized 

approach to match 

freelancers and 

employers looking for 

part-time or project–

based services world-

wide 

• Innovative capacity 
influenced by combination 
of factors such as extent of 
knowledge available, 
speed with which it is 
replaced by new 
knowledge, networking of 
actors who can learn from 
each other, availability of 
finance and right incentives

• Innovations do not arise 
from single individuals or 
firms, but from well-
networked economic 
agents working 
collaboratively with 
knowledge institutions and 
in an open, creative and 
problem driven way 



_______________
DISCUSSION

• In how far does your 
business share Standard 
Operating Systems with 
business partners to 
improve performance and 
reduce waste? 

• Does your company have 
necessary measurement 
and reporting systems in 
place to deal with relevant 
resource use metrics, 
including ecosystem 
services for which market 
values may not exist?



__________________
From business 
ecosystem to 

circular economy

5. Time and scale



Time for “unreasonable” 
leadership

• Economy stage (5) of the Zeronautics
transformation process 

• How to push entire industries, value chains and 
economies through the sustainability barrier and 
into the Resource Revolution

• Time: History has shown how right technology may 
be invented but takes decades to be adopted 
since the market was not ready. E.g. solar power, 
electrical cars, LED lighting, and 3D printing. 

• Scale: New technologies and business models to be 
introduced at massive scale (mass market 
threshold) 



Time and Scale

1. Optimal product life time 

2. Optimal investment decision-making 

time frame

3. (Dis)Economies of Scale 

4. Value chain partnering 

5. Champions 



1. Optimal product life 
time 

Innovations incl combination of:

• directly reducing amount of 
waste generated in 
producing and delivering a 
product

• designing products such that 
their reuse and recycling is 
cost effective and easy

• designing service processes 
so that product take-back is 
cost-effective and easy

• growing markets for products 
with recycled content

• using bans on categories of 
waste to landfill

• New interest in the 
circular economy (cf
Japan, China)

• Your business may take 
initiative to start 
collective, private 
initiative (incl ISO 
process) to create new 
standard backed up 
by certification scheme

• What is optimal 
product life time in your 
business area?



1. Optimal product life 
time 

“After decades of ever more, ever cheaper, and ever 

more disposable everything, businesses and consumers 

may well need fewer things. Smart, connected products 

will free us to purchase only the goods and services we 

need, to share products that we do not use much, and 

to get more out of the products that we already have. In 

stead of tossing out old products for the next generation, 

we will hold on to products that are continuously 

improved, upgraded, and modernized.”

- “How Smart, Connected Products are Transforming Companies”, 

Porter and Heppelmann, Harvard Business Review Oct 2015



2. Optimal investment 
decision-making time frame

• Can take years for a 
brilliant invention to go 
mainstream. E.g. 
microwave was invented 
in 1940s but reached 
mass market only in 1970s 

• Invention of electric light 
bulbs in late 19th century 
was followed by decades 
of using very inefficient 
technology. Roots of LEDs 
go back to start of the 
20th century, but only now 
reaching the mass 
market 

Consider that:

i. decoupling products need 
to mark a breakthrough 
(i.e. Factor 5-10 
improvement), 

ii. resultant market change in 
demand will come in a 
burst once a threshold is 
crossed

iii. investment needs to be 
made – considering 
product cycles – well 
before that threshold is 
likely to hit in order to be 
prepared 



2. Optimal investment 
decision-making time frame

• Role of financial institutions 
key in removing capital 
intensity (financing upfront 
costs) from equation.

• Consumers typically would 
expect no more than 1-2 
year payback period

• Many companies will 
expect up to only 4 years 
payback period for clean /  
disruptive technology 
investment (despite fact 
that many routinely make 
much less efficient 
investment decisions in their 
core business) 

• Convincing market about 
new technologies is not only 
about price (quantity) but 
also performance (quality). 
Cf popularity of iPod, which 
cost substantially more than 
old Walkman it replaced. 

• Yet high upfront investment 
costs can act as a barrier. 
Cf experience of LED 
lighting and electric 
vehicles. 

• Experience with renewables 
shows what happens when 
a technology is mature but 
supply chains and 
regulations are not aligned 
and ready to enable its 
mass introduction 



3. (Dis)Economies of Scale 
• Consider case of solar 

power - history goes back 
to 1905 paper by Albert 
Einstein 

• Even when new technology 
solar power was ready for 
mass market, essential for its 
rollout at scale was finding 
ways of convincing 
consumers and developing 
alternative business models 
(compared to traditional 
electricity grid supply 
models) 

• Companies like SunEdison, 
SunRun and SolarCity
facilitate bridge financing

• Scaling new 

technologies is 

notoriously difficult –

considering complexity 

that goes with it 

• Those who invent new 

technology in lab need 

to consider from start 

whether it could 

operate at scale (in the 

market)



3. (Dis)Economies of Scale 
• When average prices 

of food commodities 
increase - gives rise to 
growing speculation 
(e.g. by trading of 
futures), which also 
enhance price spikes

• IRP Land Use Report 
(2014): fluctuating 
prices core problem for 
stable food production  
(incl all players in value 
chain) 

• Agrifood value chain 
illustrates risks & 
opportunities - systemic 
and complex - that 
come with scale 

• Growing 
industrialization of 
agriculture since late 
20th century 

• Increasing 
financialization of food 
and agriculture since 
2000s



4. Value chain partnering 
• Collaboration with supply 

chain partners enable 
companies to reduce total 
inventory levels, decrease 
product obsolescence, lower 
transaction costs, react more 
quickly to changes in the 
market, and respond more 
promptly to customer 
request. 

• A.T. Kearney found 
inefficiencies in supply chain 
can waste up to 25% of  
company's operating costs; 
even 5% reduction in waste 
throughout supply chain can 
double company's profit 
margins 

• In 1996 less than 20% of 
consumption in G8 
countries met by material 
imports. By 2008 - risen 
close to 29%

• Globalisation and trade 
liberalisation, expansion 
of global value chains 
since 1990s

• External spending ranges 
from two-thirds of 
operating costs for 
manufacturers to one-
third of costs for most 
services businesses



4. Value chain partnering 
• Make sure its supply chain 

management is integrated 
(with demand information easily 
communicated 
up/downstream and resilient) 

• Have standard operating 
procedures shared and known 
by contractors (enabling 
integrated operating systems 
that involve suppliers)

• Show ability to adapt and 
integrate technologies (build on 
what others have already 
developed)

• Make sure necessary supportive 
infrastructure is in place (for 
example deployment or service 
infrastructure such as gas 
pipelines or battery charging 
stations)

Taking new tech to market, the 
Resource Revolution Enterprise 
needs to:

• Do early field testing (e.g. 
LanzaTech - producing fuel 
from waste gases collected 
from industry plants)

• Do rapid prototyping early 
on (scaling from lab to pilot 
to commercial to global 
scale) 

• Design for manufacturability 
(e.g. sample designs easy to 
repeat, easier to maintain 
and easier to recycle at end 
of life)  



5. Champions
• Have formal / informal 

processes in company to 
spot promising 
entrepreneurs early on

• Have senior executives x 
times / year step back from 
quarterly cycle and into 
deep conversation about 
assumptions 

• Assign special attention and 
resources to emerging 
opportunity (cf Google)

• Be ready to redeploy talent 
and capital rapidly.  Adapt 
annual budgeting to invest 
in new tech bets 

• Do not drop experimental 
technology prematurely (cf
Kodak)

• Frustration with traditional 
organizational culture: 
“Creative People Must be 
Stopped” (David Owens 
2012), "Unreasonable 
People" (John Elkington
2008) 

• Resource revolutions takes 
time. Innovative leaders are 
critical change agents in 
making resource revolution 
happen. They need to use 
spheres of influence to 
contribute to transformative 
process that challenges 
mainstream socio-technical 
and economic paradigm 



5. Champions
• Lee Kun-Hee examined 

quality standards abroad 
and inspired management 
to become vertically 
integrated, globally 
networked manufacturer

• Strategy of spotting 
technology transition points 
and catching up with 
incumbents quickly

• 2010: Samsung pledged US$ 
20.6 billion investment in five 
high-growth businesses incl
solar cells, rechargeable 
batteries for automotives
and LED technologies

• Also heavily investing in 
water filtration, offshore 
wind energy

Case of South Korean 
conglomerate Samsung:

• Founder Lee Byung-Chull: 
started in 1938 as 
exporter of dried fish, fruit 
and vegetables. 

• Later moved into food 
processing, textiles and 
retail. 

• By 1960s -1970s moved 
into electronics, 
construction and 
shipbuilding. 

• Son Lee Kun-Hee took 
over in 1980s



_______________
DISCUSSION

• How would you make 
the case to your 
providers of financial 
capital to support your 
radical resource 
productivity innovation 
to pass the threshold of 
major market take-up? 

• Who would be key 
champions in your 
business to lead a 
Resource Revolution 
programme? 
Department, unit, body, 
individual? 



__________________
Wrap-up

6. Conclusion

• Feedback

• Thank You


