The Blue Economy iii

THE BLUE ECONOMY GUNTER PAULI

A Report to the Club of Rome
Table of Contents

Foreword
Dedication
Preface
1 Timeless Resources for the Challenges of Our Times
Physics and Practicality
Wasting Away
How to Welcome Waste
Achieving Abundance
2 Ecosystem Models for a Blue Economy
Paradise Renewed
Food Security in Africa
An Island Afloat a Dream
Progressive Pueblo Solutions
Bagasse, a Sweet Solution
Urban Whole Systems
3 Nature’s Resource Efficiency
Structure and Flow
Termites, the Master Builders
A Stripe of a Different Color
A Desert of Plenty
Collecting Water by Attraction and Repulsion
Sophisticated Sticking
Vortexes as Viable Bactericides
Natural Ways to Avoid Fire and Flame
Unlocking Viable Solutions to the Challenges of Sustainability
4 Leading the Way for Market Leaders
Oak from Seed
New Possibilities, New Perspectives
Getting Out of the Box
Management Principle 1: Core Business Defined by Corporate Strategists
Management Principle 2: Supply Chain Management
Management Principle 3: Outsourcing
Management Principle 4: Cash Flow as King
Management Principle 5: Crowding Out
The Downside of the Upside
So Many Solutions, So Little Time
Greenwashing
From 20 Thousand to 100 Million
5 Nature’s MBA Why Innovations Inspired by Nature Can Succeed
Empowering Entrepreneurs
Three Levels of Sustainability
One Innovation, Multiple Revenues
Cascading Resources in a Community
Real Opportunities, Real Solutions



The Blue Economy iv

6 Cascading Models, Multiple Cash Flows
The Buzz about Coffee
For the Consumer and the Producer
For the Planet
Pulp to Protein to Mitigate Climate Change
Pulp to Livelihood
From Waste to Superfood
7 Spinning a Silken Tale
Topsoil on the Cutting Edge
Silk for Carbon Capture
The Geometry of Silk
A Close Shave
Smooth as Silk
Biocompatible Medical Uses
8 From the Mighty to the Miniscule
Only a Heartbeat Away
Energy from Whales
Healthy, Battery-Free Electrical Current
Health Data Online
A Cooler Way to Cool
(Did You Hear?) The Furor over Furanones
Miraculous Maggots
Painless Injections
Gasless Propulsion
Bundling Innovations
Biodiversity and Health
9 A Rainbow of Possibilities: Remaking Coloration and Cosmetics
Light Perception
Ultraviolet: Light Humans Do Not See
The Evolution of Color and Perception
Color Pigmentation as Commodity
Waste for One, Resource for Another
The Biorefinery of the Future
10 Envisioning New Energy Options
Rethinking Demand-Side Energy Policies
Unlocking New Energy Options
Electricity from pH
Electricity from Temperature Differential
Electricity from Gravity and Pressure
Energy from Movement (Kinetic Energy)
CO; as a Source of Energy
11 True Gold: Mines as Platforms of Healing
How to Restore Errors of the Past
Binding the Wound to Heal
A Method for Methane Capture
Converting water from cost to revenue
Electrifying Savings
Power from Airflows
Energy Generation from Temperature and Pressure
Environmental remediation
Contributions from Complex Ores
Mines as Biorefineries
Financial Engineering

55
57
59
59
59
61
64
67
67
69
70
72
73
74
77
77
77
80
81
83
85
89
93
94
96
97
99
99
100
102
104
106
108
110
112
113
115
115
17
119
120
126
126
128
129
131
132
133
133
133
135
136
138



12 Buildings Designed by Flows
Creating an Ecosystem of the Domicile
The Seven Flows of Building Design and Living Space
The Thoroughly Modern Nursery
The Flow of Air and Light
Heating and Cooling Buildings
Insect Insights Relative to Humidity
A Living Filter
Fungi in the Basement
The Challenge of Triple Glazing
The Flow of Water
The Heat Island Effect
The Flow of Sound
The Flow of Energy
The Flows of People and Matter
Schools as Sustainability Classrooms
Housing for All
All Flows Considered
50 Technologies Inspired by Nature Integrated into Building Design
13 Cascading a Blue Economy
Opting Out of a Dead End
A Curiously Winding Path
Appendix 1: 10 Years, 100 Innovations, 100 Million Jobs
A brief description of 100 inspiring innovations from nature
I. Cascading Materials, Nutrients, and Energy like Ecosystems
2. Substituting something with nothing
3. Platform Technologies Accelerating Sustainability
Extraordinary food for thought
Epilogue: Realizing a Dream
Success in California
Coffee, Invasive Species, and Local Biodiversity
Overcoming an Unjust Boycott
From ZERI to 100
100 Innovations to Meet the Challenges of our Times
Bibliography and References
Books and Journals
Additional Online Resources
Articles
Organizations
People
Index

The Blue Economy v

139
139
140
142
144
144
145
146
147
149
149
154
154
155
157
158
159
162
163
164
164
165
170
170

171
180
192
201
204
205
206
207
209
21
215
215
220
220
221
222
224





