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Article 

From Sustainability to Regeneration: The 
Transformation of Techno-Economic Paradigms 
Thomas F. Clarke 

Toulouse Business School, Barcelona, Australia; thomas.clarke@uts.edu.au 

Abstract 

The technological change that has transformed the world in the last two centuries has been facilitated 
by new modes of finance and governance, engineering, management and organization. Recurrent 
waves of innovation have delivered mechanization, steam power, railroads, steel, electricity, the 
internal combustion engine, petrochemicals, electronics, aviation, digital networks, information 
technology, biotechnology, big data, the industrial internet of things, and cloud computing. However, 
the next fundamental waves of innovation will be typified by environmental science, including 
biotechnology, renewable energy, green technology and regenerative industries, and this will form 
successive revolutions in sustainability and regeneration. The concept of changing paradigms goes 
beyond the technological transformation achieved by advances in digital technology in recent 
decades, to encompass the dramatic changes that have occurred in terms of globalisation of value 
chains and cultures, strategic rethinking of business purpose and direction, transformation of 
organisations and conceptions of stakeholders, and most of all the all-embracing imperatives in a 
resource constrained world of sustainability and regeneration. These new waves are overwhelming 
economies and societies, with the objective of sustaining the environment and ecology upon which 
we all survive (Clarke 2019; Clarke 2023; Clarke, Benn and Edwards 2026; Clarke and Clegg 2000). 
The overwhelming ambitions of business and technology have to be tempered by the increasing 
realization that we are reaching the limits of environmental planetary boundaries, and these must 
not be transgressed if we wish to ensure the survival of humanity and the stability of the planet. The 
ecological limits of the planet have now a scientific basis in the planetary boundaries framework 
(Rockström et al 2009). The concept of a “safe operating space for humanity” is based on the best 
knowledge of the fundamental dynamics of the earth system: the planetary processes that together 
maintain climate stability and ecological resilience. The regeneration paradigm ironically has the task 
of restoring all the ecological damage created since the beginning of the industrial revolution. The 
first paradigmatic shift towards mechanization and steam power, besides greatly expanding the 
material wealth of human economy and society, began an unfortunate and ultimately disastrous 
destruction of the natural world, and ultimately of the ecology of the planet. All of the paradigm 
shifts that have occurred in the last two centuries have in some way contributed mightily to this 
despoilation of nature, and undermining of the ecological balance. Now it is time to repair the 
damage before it is  too late. Instead of destroying  nature we have to work in service of  nature,  
restoring and enhancing ecosystems and diversity. In the process we have to work towards reducing 
the harshness of inequalities that undermine societies and promote the well-being of communities. 
The advance of the well-being and health of the people and the planet, providing habitat for native 
plants and animal species that have been brought to the brink of extinction is a worthy goal. We have 
to create the means to withstand the dangers of climate change with nature based design, developing 
new protective eco-systems. If we achieve all this, the regenerative paradigm will be recognized as 
the greatest human and scientific achievement of all (Konietzko, Das and Bocken 2023).  

Keywords: innovation waves; paradigm changes; transformation; sustainability; regeneration; 
nature
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Introduction: Waves of Innovation 

The transformation of the modern world over the last two centuries may be interpreted as a series 
of waves of innovation, leading from technological exploitation towards sustainability. Whatever the 
future holds it will be defined by continual adaptation, perpetual innovation and the search for new 
potential (Arthur et al 1997; Andersen and Tushman 1990). Creative waves of destruction punctuate 
the stages of innovation with successive dramatic new technologies that build upon and supersede each 
other. Among the driving technologies of the current waves of innovation are: 

• efficiency technologies (for example cloud technologies), 
• connectivity technologies (for example 5G technologies and the Internet of Things),  
• trust disintermediation technologies (for example blockchain), and  
• automation technologies (for example big data and artificial intelligence). 

As in the past, profound technological change has brought dramatic structural change in the 
economy and among corporations “change and not stability is the permanent feature defining these 
very important institutions of capitalism…Turbulence is the future, just as it was in the past of these 
giant firms…Economies, firms and social actors are part of a sweeping process of change…And this 
is both the condition and the opportunity for progress.” (Louca and Medonca 2002:840; Chandler 
1977; 1990).  

How these technologies will transform industries and economies or serve to create new 
industries and institutions is presently unfolding (Lanzolla et al 2018; Schwab and Davis 2018). The 
compounding profound revolutions in digital technologies have proved the defining social and 
economic achievements of the late 20th century and early 21st century, and with the inflection point of 
the transformative impact of artificial intelligence, this remaking of the industrial world is rapidly 
accelerating (Zimmerman et al 2025).  The combination of the foundational technologies of Industry 
4.0 in AI, Big Data, IOT, Sensors, Robots, and Blockchain, combined with technologies such as Cloud 
computing, Augmented Reality (AR) Virtual Reality (VR), Additive Manufacturing (#D Printing), 
Cyber systems, Nanotechnology, Quantum Computing, Natural Language Processing (NLP).  

A host of other new technologies presents the prospect of a fully automated world of Industry 
5.0 where human work is fully integrated with advanced technologies (Rashid, and Kausik 2024). A 
new sustainability technological frontier is now emerging as Industry 5.0 promises a symbiotic 
relationship between advanced technologies and sustainability practices, with additive 
manufacturing promoting the circular economy, with innovations in renewable energy, waste 
management and materials science. Balancing enhanced productivity with environmental and social 
responsibilities (Rame, Purwanto and Sudarno (2024); Ghobakhloo et al (2022). In this new 
environmentally and ecologically conscious world, instead of Nature being exploited and degraded, 
Nature will be sustained and regenerated (Table 1). 

Table 1. Eras of Industrial and Environmental Paradigms. 

18th and 19th  Late 20th/Early 21st Late 21st  
Century Century Century  
Extract Sustain Regenerate  
Mine Process Reconceive 

Exploit Reduce Renew 
Degrade Reuse Renew 
Deforest Recycle Reinvigorate 
Pollution Cleaning-up Sustainable Technologies 

Waste Environmental Protection Regeneration of Nature 

This is the further profound and necessary transformation of techno-economic paradigms on the 
horizon as the high-tech world confronts the natural world: the transformation towards sustainability 
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and on to regeneration of the earth�s natural resources. This transformation will be essential for the 
future of life on this planet. 

Technological Transformation, Creative Destruction, and Sustainability 

The technological change that has transformed the world in the last two centuries has been 
facilitated by new modes of finance and governance, engineering, management and organization. 
Recurrent waves of innovation have delivered mechanization, steam power, railroads, steel, 
electricity, the internal combustion engine, petrochemicals, electronics, aviation, digital networks, 
information technology, biotechnology, big data, the industrial internet of things, and cloud 
computing. However, the next fundamental waves of innovation will be typified by environmental 
science, including biotechnology, renewable energy, green technology and regenerative industries, 
and this will form successive revolutions in sustainability and regeneration (Figure 1). 

 

Figure 1. Waves of Innovation: Techno-Economic Paradigms. 

Historically the Russian economist Krondratiev (1925) saw a pattern to these technological 
transformations typifying them as momentous waves of innovation impacting on economies and 
societies with resulting long cycles of expansion, stagnation, and recession, followed by further 
creative innovation in a new technological wave. In turn the Austrian/American economist 
Schumpeter dramatically characterized these waves of innovation as “the perennial gale of creative 
destruction” (1975: 84). Clusters of innovation create new and discontinuous leading-edge sectors in 
the world economy, driving surges of economic growth. Over time further innovation restarts the 
whole cycle with new discontinuous innovation. Radical technological change is an enabling agent 
for many other social, economic and environmental changes, allowing the pursuit of new 
opportunities, new social and economic organizations, new products and processes, and modes of 
consumption. Since the origin of economics technological change has proved the subject of endless 
fascination to economists, including in the early chapters of Adam Smith�s Wealth of Nations (1776). 

The concept of paradigms relates back to the ancient Greek paradeigma meaning a model or 
framework. Most technological change is caused by progressive modifications of existing 
technologies by inventive minds, but radical transformation invariably is an act of genius that brings 
radical technological transformation and discontinuous change, dramatically altering whole 
technological systems. Kuhn (2012) referred to these as paradigm shifts – discontinuous change 
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invalidates existing assumptions and transforms the rules of competition. Such systemic changes 
Freeman (1987) refers to as “changes in techno-economic paradigm.”  Systemic changes in technology 
lead to larger scale revolutionary changes: 

“The ‘creative gales of destruction� that are at the heart of Schumpeter�s long wave theory… 
represent those new technological systems which have such pervasive effects on the economy as a 
whole that they change the ‘style� of production and management throughout the system. The 
introduction of electric power or steam power or the electronic computer are examples of such deep-
going transformations. …Not only does this type of technological change lead to the emergence of a 
new range of products, services, systems and industries in its own right – it also affects directly or 
indirectly almost every other branch of the economy… The changes involved go beyond specific 
product or process technologies and affect the input cost structure and conditions of production and 
distribution throughout the system” (Freeman 1987:130). 

In 2025 the winners of the Nobel Memorial Prize in Economic Sciences were Jan Mokyr, Philip 
Aghion, and Peter Howitt who were jointly awarded the Nobel Prize in recognition of their work on 
technological innovation and creative destruction, demonstrating how  through innovation, capitalist 
economies change their industrial structures and identifying “the prerequisites for sustained growth 
through technological progress..” (Abramitzky, R, and M. Drelichman (2025), Aghion (1990); Aghion 
et al (2016); Mokyr (1990; 2016). 

The concept of changing paradigms goes beyond the technological transformation achieved by 
advances in digital technology in recent decades, to encompass the dramatic changes that have 
occurred in terms of globalisation of value chains and cultures, strategic rethinking of business 
purpose and direction, transformation of organisations and conceptions of stakeholders, and most of 
all the all-embracing imperatives in a resource constrained world of sustainability and regeneration. 
These new waves are overwhelming economies and societies, with the objective of sustaining the 
environment and ecology upon which we all survive (Clarke 2019; Clarke 2023; Clarke, Benn and 
Edwards 2026; Clarke and Clegg 2000). 

The Fifth Digital Wave  

Presently we are still experiencing the profound impact of the multiple, rapid waves of 
innovation created by the rapid, sustained and universal advance of digital networks, software, and 
information and communication technology systems. It is the digital paradigm that continues to dazzle 
mankind. Together these technologies have transformed workplaces, homes, cities and whole 
economies, delivering a globally integrated system. Digital international technological systems are 
coalescing into intelligent technologies supporting, facilitating and structuring our lives as AI 
powered smart phones become intimate appendages of our existence, and work increasingly involves 
the accelerating pace at which we process vast amounts of information: 

“Viewed from a Schumpetarian perspective, all manufacturers and suppliers of software and 
service and business users are engaged in a process of creative destruction on a grand scale to 
engineer, integrate, and synthesise all of these technologies into a kind of infrastructure to mediate 
the design, development and production of all products, equipment, and machinery, the trading and 
exchange of all goods and services, as well as the all-important information processing, 
communication and decision making activities that are so integral to the way organisations, economic 
systems, and society operate and are structured” (Estabrooks 1995:x). 

Digital technologies fundamentally challenge existing processes, routines, capabilities and 
structures, and governance and finance by which organisations presently operate, adapt and 
innovate (George and Lin 2017; Delemarle and Larédo 2014; Sovacool and Hess 2017: Ford 2015). 
Digital technologies stimulate a higher rate of both technological and business model innovation, 
with design thinking and multi-disciplinary teams and networks; moving from producer innovation 
to a more user and open collaborative innovation (Markides and Sosa 2013; Baldwin and Von Hippel 
2011; Chesbrough and Bogers 2014; Clarke 2019; Logue 2019). A similar transformation is taking place 
in governance and finance. 
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New product technology platforms and open-source software have reduced the technological 
barriers and risks to product innovation. The evolution of big data combined with powerful data 
algorithms creates the capacity to discern patterns in complexity integral to the creation of new 
knowledge. Big data tools are being applied across all scientific disciplines and industries and 
businesses (Daugherty and Wilson 2018; Lester 2018; Clarke and Lee 2018). 

Continuous advances in technology present rich possibilities for new pathologies of 
globalisation, intensifying automation and the powerfully disruptive impact of the digital revolution 
(MGI 2016; OECD 2017b; Reuver et al 2017). Though now underway for half a century, digital 
transformation has entered a new phase built on high speed and mobile connectivity: an era of cloud 
computing and rise of the platform economy (Kenny and Zysman 2016). Cloud computing releases 
digital platforms, big data, and computational-intensive automation, which enable the re-conception 
of firms, institutions and markets (MGI 2017). As the OECD (2017b) comments, “Underpinned by 
information and communication technology (ICT) investment, business dynamism, 
entrepreneurship and data-driven innovation (DDI), traditional goods and services are increasingly 
enhanced by digital technology, new digital products and business models emerge, and more and 
more services are being traded or delivered over online platforms.” 

The World Wide Web and social media are providing resources for transforming identities, 
roles, organisations, communities and economies. However, as we enter the mature stages of the 
wave of digital technology and digital disruption with big data, the Industrial Internet of Things and 
cloud computing, there are new and demanding technological challenges to come, regarding the 
environmental sustainability of industrial civilisation, and how we can regenerate the ecology upon 
which all life on earth depends. 

As Brundtland conceived in the first international sustainability report: “Technology will 
continue to change the social, cultural, and economic fabric of nations and the world community. 
With careful management, new and emerging technologies offer enormous opportunities for raising 
productivity and living standards, for improving health, and for conserving the natural resource 
base. Many will also bring new hazards, requiring an improved capacity for risk assessment and risk 
management.” (Brundtland 1987:182)   

Planetary Boundaries and Sustainable Development 

The overwhelming ambitions of business and technology have to be tempered by the increasing 
realization that we are reaching the limits of environmental planetary boundaries, and these must 
not be transgressed if we wish to ensure the survival of humanity and the stability of the planet. The 
ecological limits of the planet have now a scientific basis in the planetary boundaries framework 
(Rockström et al 2009). The concept of a “safe operating space for humanity” is based on the best 
knowledge of the fundamental dynamics of the earth system: the planetary processes that together 
maintain climate stability and ecological resilience. 

As the Lancet Planetary Health-Earth Commission Report on Earth-system Boundaries, 
Translations, and Transformations insists: 

“The health of the planet and its people are at risk. The deterioration of the global commons—
ie, the natural systems that support life on Earth—is exacerbating energy, food, and water insecurity, 
and increasing the risk of disease, disaster, displacement, and conflict” (2024:e813). 

The Commission defines safe and just earth system boundaries (ESBs) and assesses minimum 
access to natural resources required for human dignity and to enable escape from poverty. “We 
define safe as ensuring the biophysical stability of the Earth system, and our justice principles include 
minimizing harm, meeting minimum access needs, and redistributing resources and responsibilities 
to enhance human health and wellbeing” (2024:e813). The Commission conceives of a “safe and just 
corridor” to minimize significant harm to humanity and ensure earth-system stability. “We define 
safe as ensuring the biophysical stability of the Earth system, and our justice principles include 
minimizing harm, meeting minimum access needs, and redistributing resources and responsibilities 
to enhance human health and wellbeing” (2024:e813). 
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The Commission defines earth system boundaries (ESBs) for five domains: 

• biosphere (functional integrity and natural ecosystem area),  
• climate,  
• nutrient cycles (phosphorus and nitrogen),  
• freshwater (surface and groundwater), 
• aerosols—to reduce the risk of degrading biophysical life-support systems and avoid tipping 

points. 

All of these earth system boundaries have been transgressed to some degree by current industry 
and technologies and this presents real dangers. The Commission employs the concept of Earth 
system justice which “seeks to ensure wellbeing and reduce harm within and across generations, 
nations, and communities, and between humans and other species, through procedural and 
distributive justice—to assess safe boundaries. Earth-system justice recognises unequal responsibility 
for, and unequal exposure and vulnerability to, Earth-system changes, and also recognizes unequal 
capacities to respond and unequal access to resources” (2024:e813). 

The Commission considers what is required to return humanity to safety, ensuring access to 
essential resources, and adequately addressing Earth-system changes and the vulnerabilities of 
institutions and societies to systematic transformations including: 

• reducing and reallocating consumption 
• changing economic systems, technology and governance (2024:e815). 

“Environmental degradation has profoundly impacted both human society and ecosystems. The 
environmental Kuznets curve (EKC) illuminates the intricate relationship between economic growth 
and environmental decline. However, the recent surge in trade protectionism has heightened global 
economic uncertainties, posing a severe threat to global environmental sustainability… As income 
levels rise, the impact of economic growth on environmental degradation initially intensifies before 
displaying a diminishing trend. Additionally, trade protection manifests as a detriment to improving 
global environmental quality… In high-income nations, trade protection appears to contribute to 
mitigating environmental degradation. Conversely, within other income brackets, the stimulating 
effect of trade protection on environmental pressure is more conspicuous. In other words, trade 
protectionism exacerbates environmental degradation, particularly affecting lower-income countries, 
aligning with the concept of pollution havens (Wang et al (2024). 

Changing Paradigms 

The realization of planetary boundaries and the absolute necessity for sustainable development for 
the future leads to the inescapable conclusion that every aspect of business must change: business 
purpose, objectives, strategies, operations, and performance measures (Clarke 2023; 2024; Clarke, 
Benn and Edwards 2026). As Kuhn in The Structure of Scientific Revolutions would put it: 

“… A new basis for the practice of science…scientific revolutions.. The tradition shattering 
complements to the tradition-bound activity of normal science…”(1966:7)   

The American Bar Association Task Force on Sustainable Development outlines the scale of the 
challenge: 

“Sustainability is a framework for decision-making based on promotion of environmental 
protection, social justice, and economic/financial responsibility at the same time with the overall 
objective of promoting human well-being for present and future generations… Sustainability is 
intended to address two significant and related problems – widespread environmental degradation, 
including climate disruption and large-scale extreme poverty. The root causes of these problems, in 
turn, are understood to be unsustainable patterns of production and consumption as well as a very 
large and still growing population” (ABA 2015:1). 

The ABA was expansive in defining  sustainability involving “complex relationships among 
economic, social and environmental priorities. This suggests a cross-functional approach …that 
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integrates.. environmental, labour, property, tax, corporate, finance, international trade and risk 
management.” (ABA 2015:5)                   

There are now thousands of climate change and policy initiatives led by institutions across the 
world impressing upon corporations the urgency of the sustainability problem, and the importance 
of taking action. The existing initiatives vary in their status from company laws to voluntary 
guidelines, from the United Nations, to national governments, and through civil society. In their scope 
policies range from limiting greenhouse gas emissions to tackling broader environment risks; and in 
their ambition from demanding simple disclosure to full explanations of mitigation and divestment 
strategies.  These institutional initiatives have increased in influence and authority as the science and 
policy base that supports them becomes more profound. Almost all FTSE 100 and Fortune 500 
corporations have participated in these various initiatives for some time, while the performance of 
the companies is open to some question, and the rigour of the new sustainability reporting standards 
themselves may be questioned, this is part of a scientific revolution (Carney 2015;  Monciardini,  
Mähönen, and Tsagas 2020; Monciardini and Mähönen 2026; Monciardini, Rocca, and Veneziani 
2024).  

New Business Paradigm 

An increasing series of international institutional initiatives are now inspiring, facilitating and 
guiding the progress of companies towards new conceptualizations of business purpose, strategies 
and measures of performance. These policy initiatives are increasingly reinforced by market indices 
which measure the performance of companies according to social and environmental criteria. This 
effort is endorsed by a wide array of business and society bodies that are researching and 
disseminating knowledge and practical analytical skills regarding sustainability. This amounts to a 
changing landscape for the definition and practice of fiduciary duty where risk, strategy and 
investment are closely calibrated with social and environmental responsibility (Figure 2). 

 

Figure 2. Changing Paradigms of Business Purpose and Performance. 
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Net-Zero Commitments of Corporations 

The costs of the business transition towards sustainability are considerable, but the costs of 
inaction would prove infinitely greater and more enduring. Before governments and corporations 
falter because of the enormous costs involved in emissions reductions necessary to counter climate 
change, they need to contemplate the catastrophic damage to the environment in doing nothing are 
much greater still (MGI 2022). It is clear that the pace of change towards a sustainable economy will 
only continue to accelerate if there is consistent and sustained pressure upon governments and 
corporations from all stakeholders. 

Coalitions of institutions have sponsored initiatives for collaborative business action. Science 
Based Targets (2021) is gathering companies committed to transitioning towards a zero-carbon 
economy. Net-Zero Tracker (2025) is compiling comprehensive data on both state and corporate 
commitments to net-zero emissions. A wide selection of companies internationally have already 
committed to 100% reduction in greenhouse gas emissions (Table 2). Some are pursuing zero 
emissions through their value chain, and not passing on the responsibility to others.  How net-zero 
is defined, how the policies are implemented, and how the results are monitored requires careful 
scrutiny. The challenge is to embed sustainability policies deeply into the governance and operating 
processes of corporations. 

Table 2. Corporate Net Zero Commitments. 

Company Country Net Zero Target Year 
Netflix USA Net Zero 2022 
Vivendi France Net Zero 2050 

General Motors USA Net Zero 2040 
IBM USA Net Zero 2030 

Telstra Australia Net Zero 2050 
Accor France Net Zero 2050 

Facebook USA Net Zero 2030 
Hitachi Japan Net Zero 2050 
Henkel Germany Climate Positive 2040 

Rolls Royce UK Net Zero 2050 
Daimler Germany Carbon Neutrality 2039 

Astra Zeneca UK Net Zero 2030 
Colgate USA Net Zero 2040 
Siemens Germany Carbon Neutrality 2030 
Unilever UK Net Zero 2039 
Verizon USA Net Zero 2035 
Maersk Denmark Net Zero 2050 

Telefonica Spain Net Zero 2040 
Johnson & Johnson USA Carbon Neutrality 2030 

Apple USA Carbon Neutrality 2030 
Ericsson Sweden Carbon Neutrality 2030 

GlaxoSmithKline UK Net Zero 2030 
Toyota Japan Zero Emissions 2050 

Volkswagen Germany Carbon Neutrality 2050 
BNP Pari France Carbon Neutrality 2017 
Novartis Switzerland Carbon Neutrality 2030 
Blackrock USA Net Zero 2050 

Vale Brazil Carbon Neutrality 2050 
Alphabet USA Carbon Neutrality 2030 

Banco di Brasil Brazil Climate Neutral 2019 
Source: Adapted from NetZero Tracker Data (2025). 
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Definitions:  
Climate Neutral means eliminating all greenhouse gases (GHG) to zero, while also reducing all 

other environmental impacts an organisation might cause. 
Net Zero means the company balances all greenhouse gases (GHG) released by its operations 

with an equivalent amount removed from the atmosphere by a range of means. 
Climate Positive means the company goes beyond achieving net zero carbon emissions to create 

a benefit for the environment by removing additional carbon dioxide from the atmosphere. 

Reconceptualization of Corporate Purpose: The Pivot From Maximising 
Shareholder Value to Sustainable Value Creation 

Committing to responsible and sustainable value creation requires a transformative engagement 
with new thinking and strategies which connect profit with purpose, embedding accountability and 
transparency, listening to stakeholders, and fully understanding non-financial risks. The logic of a 
transformation from maximizing shareholder value (MSV) to sustainable value creation is becoming 
compelling: 

MSV  SVC 

The commitment towards sustainability represents a significant shift in corporate values and 
practices regarding the purpose of the company, with the strategic focus shifting from short term 
profit growth to longer term regeneration, from a single bottom line (profit) to a triple bottom line 
(people, planet, profit), and from a sole focus on financial measures of value creation to multiple 
measures of natural, human, social and financial value. This shift in focus is facilitated by advances 
in the theory of the firm supporting accountability and sustainability development in policy in line 
with the UN Sustainable Development Goals, and International Accounting Standards Boards, and 
new integrated measures from the Global Reporting Initiative, World Economic Forum and many 
other international agencies (Figure 3). This has produced a transformation towards a detailed 
conceptual overview of the strategic practices necessary to enable action towards sustainability 
(Monciardini and Mahonen 2026; Barker, R., and Mayer. C. (2024).  

 

Figure 3. The Pivot from Shareholder Value to Sustainable Value. 

Will Digital Technology Drive Sustainability? 

At the centre of this transformation towards sustainability is digital technology. The hegemonic 
transcendence of new business eco-systems with their distinctive business models is everywhere 
visible in terms of the digital devices we have now embraced as an intimate part of our everyday 
existence and the basis of both our work and domestic existence. There is a vast array of potential 
Industry 5.0 technological solutions which sustainable business may adopt (Figure 4). 
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Figure 4. The Array of Industry 5.0 Technological Potential for Sustainable Solutions. Source: Rame, Purwanto 
and Sudarno (2024). 

This technological transformation is not simply a US phenomenon but is global in impact. This 
internationalisation of the digital paradigm does not simply relate to the consumption and constant 
daily use of these tools (in any Japanese train carriage at any time look at the passengers, and every 
single one will be examining their smart phone!) The global hegemony of the platform technology 
companies is demonstrated by the infusion of the technological start-up culture almost everywhere 
from the great metropolis of the advanced industrial economies, through every Chinese and Indian 
urban community now thriving on digital technology, to small African villages (where securing a 
smart phone is almost synonymous with starting a business!)  

There is a promising start-up culture in Europe, Asia, South America and other parts of the 
world, and though challenged by a multiplicity of languages and cultures, there is a growing affinity 
for digital solutions. For example, the uptake of financial technology for digital transactions in China 
exceeds the market in the United States by many trillions of dollars (Wildau and Hook 2017). This 
fast-cycle innovation, technological transformation and growth of corporations in the emerging 
economies represents a shift in economic power towards the global knowledge economy. (Clarke and 
Lee 2018). 

For example, a renewed commitment to science, technology and innovation in the massive 
economy of China has led to outstanding achievements in applications of super computing, with 
significant advances in energy, environmental protection, advanced manufacturing, and 
biotechnology (Clarke and Lee 2018). China now excels in space related technologies, electric 
batteries, hypersonics and advanced radio-frequency communications. Popular innovations include 
high-speed rail, mobile payments and e-commerce. India is now following China�s progress focusing 
upon the knowledge economy. 
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Are Digital Technologies the Solution or Part of the Problem for Sustainability? 

Digital Technology is widely seen as the key to sustainable industries and economies. New 
digital technologies inform every aspect of pollution measures and of emissions controls. Big Tech 
companies are determined to portray themselves as clean and green, and as the solution to global 
warming not part of the problem (WEF 2022a). The reality is of course that digital technology is one 
of the largest consumers of energy, one of the biggest emitters of greenhouse gases, and responsible 
for the vast and growing pollution of electronic waste. The digital industry is aware of the dissonance 
between its espoused ideals and its actual performance, and almost all of the major digital 
corporations have plans to achieve zero emissions. The question is will these plans be achieved? 
Potentially digital technology in the future can contribute to every industry aiming for zero 
emissions, but firstly the digital industry has to set its own house in order. 

The Potential of Digital Technology to Support Sustainability 

Digital technology has real potential to support sustainability: 

• Digital technologies can be used to measure and track sustainability progress, optimize resource 
use, reduce emissions, and promote a circular economy. 

• Digital technologies can support poverty reduction, promote sustainable farming and universal 
literacy.  

• Digital sustainability may promote the use of technology facilitating energy efficiency, waste 
reduction, and environmental impact. 

• The fusion of environmental responsibility, economic viability, and digital innovation supports 
organizations to work towards inclusivity and sustainability. 

“Digital technologies will be key to the net-zero transition. They enable decarbonization with 
their ability to process more data more effectively, identify problems faster, and test solutions 
virtually. Energy-intensive systems will increasingly find efficiency gains from digital and Web3 
technologies such as cloud and edge computing, artificial intelligence (AI) and machine learning 
(ML), internet of things (IoT) sensors, and blockchain technology” (MIT 2023). 

Digital technologies can help reduce emissions in the energy, materials, and mobility industries. 
Estimates are that digital technologies may enable up to a 20% reduction by 2050 in the three highest 
emitting sectors of industry (energy, materials, mobility) WEF (2022b). By quickly adopting digital 
technologies, these industries can already reduce emissions by 4%-10% (MIT 2023). Examples of the 
potential impact of digital technologies on emissions include: 

• AI alone can reduce global GHG emissions by 4% by 2030. 
• The climate potential of AI puts the figure at 16% across multiple sectors. 

Digitization and technology can play a fundamental role in meeting our goal of being net-zero 
emissions company by 2050. To achieve this we rely on digital technologies such as artificial 
intelligence, robotic process automation (RPA), cloud solutions, advanced data analytics, and more 
(MIT 2023).  

This is an essential part of the transition to sustainable knowledge economies (Clarke and Lee 
2019). The knowledge economy index proposed by Diessner et al (2025:16) suggests six key 
underlying indicators: patents; technicians and associate professionals; information and 
communications technology; industrial robots; professionals; and managers. 

The Transformative Impact of Digital Technology  

The IEA (2021) recognizes five areas where the combination of digital industry skills, scale and 
commitment could become transformative. 

• Drive the digital transformation of the electricity sector 

Tech companies could play a major role in helping to smooth out electricity use. There is a 
massive, and largely untapped flexibility potential on the demand side: demand responses from 
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connected devices will need to be aggregated and automated, enabling electric appliances to adjust 
their consumption by reacting to changes in weather and renewable production.  

• Unleash the full power of digitalisation to improve energy efficiency across the economy. 

Electric appliances can adjust their consumption by reacting to changes in weather and 
renewable production. Big tech companies have important experience and skills to build upon, as 
part of the effort to reduce their direct carbon footprint, they have examined their own operations. A 
decoupling between data use, internet traffic and electricity use has been achieved, thanks to 
efficiency improvements in computing and infrastructure as well as a shift to greater shares of cloud 
and hyperscale data centres.  

• Develop vital new technologies and materials 

Big tech companies have only recently started to seek out low-carbon alternatives for their 
products, with the development of materials made using innovative low carbon technologies. Some 
of the tech giants are now extending their climate commitments to their past emissions. In addition 
to carbon offsets, attention is shifting towards direct air capture technology, which has seen recent 
examples of venture capital investments by Big Tech. 

• Apply the full power of digital tools to help the innovation process 

Historically, new energy technologies have needed decades to mature and achieve a 
transformative impact. One of the most transformative roles Big Tech could play is to accelerate the 
innovation process itself. There are already promising attempts to use AI in simulating new catalysts 
for more efficient chemical processes and developing new nano materials for higher capacity 
batteries. Big tech companies, with their unique combination of financial strength and deep 
understanding of machine-learning processes, are well positioned to lead a new series of 
technological breakthroughs. 

• Empower consumers to make better informed low-carbon decisions 

Big tech companies� products are deeply embedded in everyday life, reshaping consumption 
habits and social interactions. Big tech consumer products could greatly facilitate these behavioural 
changes by making them comfortable and even cool. Smartphone apps could include carbon 
calculators to inform consumers on the “cost” of going by foot, bike, public transport or car. They can 
facilitate the integration of shared mobility with conventional mass transit systems. At home, smart 
systems can control energy use without sacrificing comfort. There is a growing willingness among 
consumers to consider sustainability in their decisions. “the potential to use soft-ware to prioritize 
computer workloads according to the availability of renewable energy is quickly becoming a matter 
of interest for engineers designing the architecture for personal computing devices as well as the 
hyperscale data center – the infrastructure that supports the storage needs for the cloud” (Gregg and 
Strengers 2024:1). 

The Reality Is that Big-Tech Is Itself a Big Source of Pollution 

However, the reality is that though Big-Tech is potentially the means by which greenhouse gases 
and other pollutants will be dramatically reduced in the coming decades across many industries, 
presently Big Tech itself is simultaneously one of the biggest sources of pollution on the planet, and it 
is fast becoming much bigger as data centres multiply and vastly increase in size (Meaker 2024). The 
information technology sector currently accounts for up to 4% of global greenhouse gas emissions, 
and there are expectations this could rise to 14% by 2040, if there is not radical technological change 
in the industry (Gregg and Strengers 2024; Nafus et al 2021; Pasek and Wiessner 2023). The tech 
industry is caught in the dilemma of being the expert on reducing emissions in all other industries, 
while being challenged by the increasing emissions of its own sector as it continues to grow: 

“Software engineers are also defining the tools used to measure the energy consumption of 
companies beyond the IT sector, through new product offerings that promise to measure carbon 
emissions to meet corporate sustainability reporting requirements. In this way, tech companies are 
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promoting themselves as leaders in sustainability by providing the tools to track progress towards 
Net Zero goals. This is despite the fact that there has been significant research critique of the IT 
sectorʹs practices and efforts to redirect technology developments and policies towards meaningful 
and deep sustainability impacts (Gregg and Strengers 2024:1; Lange et al 2023; Bergman and Foxon 
2023).  

Big Tech is caught in the dilemma of how to construct and run the hundreds of billions of dollars 
of giant data centers (that consume massive amounts of energy) to support their rapidly developing 
digital businesses (that are often at the forefront of reducing emissions from other industries), and 
how to achieve their published emissions reductions targets.  

Data centers require continuous and massive amounts of energy to power the chips that run the 
algorithms for data analysis, and power video games. Secondly, continuous power is needed to cool 
the servers and prevent them cutting out, in addition to vast amounts of water. The IEA (2024:31) 
estimates that the demand for power from rapidly expanding data centers will double by 2026.  All 
the Big-Tech companies have engaged in massive contracts with wind and solar farms, while 
electricity contractors buckle under the strain of providing for the demand for clean energy (Meaker 
2024). The massive explosion of Artificial Intelligence in every industry and sector has yet to come, 
with a vast increase in the demand for energy (de Vries 2023) (meanwhile crypto-currency continues 
to expand its footprint, and will be utilizing even more hydro-electric power). 

Reaching the Limits of Moore’s Law 

The whole Big-Tech sector has depended upon the comforting ethos of Moore�s Law   - which 
maintained that the numbers of transistors on a silicon chip would double roughly every two years, 
lowering costs and improving performance.  “A techno-economic model that has enabled the IT 
industry to double the performance and functionality of digital electronics roughly every 2 years 
within a fixed cost, power and area. This expectation has led to a relatively stable ecosystem (e.g. 
electronic design automation tools, compilers, simulators and emulators) built around general-
purpose processor technologies” (Shalf 2020:1), 

Moore�s Law is the techno-economic model that has enabled the information technology 
industry to double the performance of digital electronics roughly every two years within a fixed cost 
and power. Meanwhile the advance of silicon lithography has enabled exponential miniaturization. 
However, as transistors reach atomic scale and fabrication costs continue to rise, the classical 
technological driver that has underpinned Moore�s Law for 50 years is failing and is anticipated to 
flatten by 2025 (Shalf 2020).  

This presents significant challenges for the entire information technology industry and impacts 
upon options available to continue scaling of successors to existing technology, and to continue 
computing performance improvements in the absence of historical technology drivers. Beyond the 
myriad of technological challenges that this confronts the information technology industry with, 
there is that stark potential of needing significantly more energy to achieve any required 
improvements in computing power. 

New Technological Paradigms and New Economies 

The engineering paradigm of the information technology sector is not fit for purpose in a climate 
constrained planet where sustainable lifestyles must be developed. Net zero dashboards have a 
narrow set of measures and allow unsustainable practices to continue: energy efficiency 
improvements appear to show progress, but do not address the continuing growth in energy 
demand. The transition to a post-carbon economy requires new conceptual models involving 
changing organisations and livelihoods (Gregg and Strengers 2024).  

There is a call for a new Digital Green Deal (Santarius et al (2023) that essentially involves: 
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• A broad vision about the role digital technologies are playing in the prospect for people to earn 
a living within humanity�s safe operating space, recognizing environmental challenges, 
ensuring coherence between sustainability policy and digital policy. 

• Sustainability policies should foster the development and application of digital solutions that 
aim to spur genuine transformations in systems of provision and distribution while 
simultaneously minimizing usage of digital innovations that are counterproductive from an 
environmental perspective. Digital opportunities and risks should be addressed in a cross-
cutting manner, for instance in legislation on circular economy, governance of value-chains and 
corporate accountability requirements. Opportunities and risks should also be addressed in 
sectoral policies, thereby advancing sustainability transformations in energy, mobility, 
agriculture, building/housing, industry, and consumption of goods and services. 

• Digital policies should include elements that serve sustainability goals. For example, most 
platform markets lack ‘production standards� – there are neither energy standards for video 
streaming or social media platforms, nor are services on rental or sharing platforms bound to 
contribute to low-energy housing or reductions in greenhouse gas emissions in transportation. 
Since comparatively strong platform legislation such as the Digital Services Package of the 
European Union do not fill this void, future legislation is needed that includes environmental 
and social standards for service provision in platform markets. Similarly, policies regarding data 
governance, artificial intelligence, e-commerce, digital finance, crypto-currencies among others 
should include legislation that advances sustainability goals. 

The Hegemony of Big Tech 

Yet any proposed reforms of technology to adapt to the needs of sustainability run the risk of 
becoming owned by Big Tech. The hegemony of Big Tech is nowhere clearer than in the domination 
of the US stock exchanges by platform-oriented companies with vast market capitalization far beyond 
anything witnessed before. The universality of Microsoft was achieved decades ago, but the more 
recent arrival of the platform hegemony of NVIDIA, Apple, Alphabet, Amazon, Broadcom, Meta, 
and Tesla has astonished the world and overwhelmed the US public stock market (Table 3). 

Table 3. The Global Hegemony of the US Platform Technology Companies. 

Company (Market Cap 1/11/2025) Country 
1 NVIDIA $4.939  Trillion US 
2 Apple $4.027  Trillion US 
3 Microsoft $3.907 Trillion US 
4 Alphabet (Google) $3.398 Trillion US 
5 Amazon  $2.376 Trillion US 
6 Broadcom $1.777 Trillion US 
7 Meta Platforms (Facebook) $1.679 Trillion  US 
8 Saudi Aramco $1.670 Trillion  Saudi Arabia 
9 TSMC $1.572 Trillion Taiwan 

10 Tesla $1.463 Trillion US 
Source: NASDAQ. 

There are profound critiques of the self-interest driving Big Tech, Rikap and Weko (2025) argue: 
“The energy transition offers a potentially profitable business for companies that monopolize 

artificial intelligence (AI) and digital infrastructures. Above all, these companies are Amazon, 
Microsoft and Google – since they control the whole AI value chain from the required datasets and 
research networks to the start-ups producing AI applications (Rikap 2024a; 2024b; Van Der Vlist et 
al. 2024). 

The space for these giants to offer digital green solutions grows as governments and businesses 
invest in research and development (R&D) for addressing the ecological crisis and integrate 
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ecological risks and needed action to their economic calculations. AI is a method of invention 
increasingly applied to every science and technology domain”  (Cockburn et al. 2018).  

Promising new technologies may help local communities, but in the background Big Tech is 
often firmly in control: 

“Energy transitions break geographic monopolies on fossil fuel resources and are expected to 
redistribute economic benefits to new actors, from local communities to developing countries. At the 
same time, basing energy systems around renewables increases the importance of intangible assets 
such as data and artificial intelligence (AI). As different IPE approaches have shown, such intangibles 
can be monopolized by lead firms and especially Big Tech, which increasingly provide crucial digital 
infrastructures” (Weko 2025:1571). 

The critical question must be asked “What role Big Tech firms may play in energy systems, and 
whether their access to intangibles enables them to expand to the energy sector?  The case study of 
Amazon illustrates that data-driven intellectual monopolies are well-positioned to expand into 
energy, benefiting from their position as providers of data infrastructures, and capacities in data 
harvesting and analysis. Amazon is both developing and marketing its own innovations and 
investing in energy systems businesses. As intangibles gain importance in energy systems, possible 
implications for the IPE of energy include power and economic value flowing towards Big Tech, 
rather than countries or communities” (Weko 2025:1571). 

It is in this corporate monopolistic context that the most profound and transforming paradigm 
shifts are to come, concerning the application of digital technologies to the enveloping issues of 
sustainability and regeneration in an environment and ecology that is reaching the planetary 
boundaries of its survival. The ecological sustainability of industrial civilisation requires urgent 
resolution. These environmental challenges will concentrate minds for decades with the application 
of advanced innovative green technologies intended to create a balance between industry and the 
ecology. 

From the Sustainability to the Regeneration Paradigm 

The most critical paradigm change of all is the one towards regeneration. It is the devastation of 
the natural world in recent decades that has received the least attention and needs critical remedy. 
The stock of natural capital is being depleted rapidly, and without this to support us, all life on earth 
is jeopardized: 

“We consume more natural resources than the planet can regenerate… As global biodiversity 
continues to decline steeply, the health and functioning of crucial ecosystems like forests, the ocean, 
rivers and wetlands will be affected. Coupled with climate change impacts which are evident in 
warnings from scientists and the increasing frequency and intensity of extreme weather events 
worldwide; this is going to be disastrous for the ecological balance of the planet and for our survival. 
Earth Overshoot Day is a stark reminder of the urgent actions individuals, countries and the global 
community must take to protect forests, oceans, wildlife and freshwater resources and help achieve 
resilience and sustainable development for all” (WEF 2018). 

There is a growing commitment to transform the global economy from a linear economy towards 
a regenerative circular economy which is restorative rather that depletive of the eco-systems of the 
world (European Commission 2015a). UNIDO (2024) suggests the key issues in the business and 
environmental transformation towards sustainability (Table 4) across both the public and private 
sectors. This drive towards decarbonizing supply chains, and reconceptualizing product design, and 
integrating skills and technology design will become universal across all sectors and industries.  
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Table 4. Key Issues for Business and Environmental Transformation. 

Key Priorities Key Issues Public Sector 
Priorities 

Private Sector 
Priorities 

Achieving environmental 
Sustainability of 

manufacturing operations, 
production and supply 

chains 

- Decarbonising 
within and across supply 

chains 
- Reconceptualizing 

- Product design, 
business models and 
industrial processes 

towards circularity and 
resource efficiency 

- Energy efficiency 

- Data 
standardization 

- Regulations 
- Informing 

Consumers 
- Risk offsetting 

- Bolstering 
affordability in 

developing 
economies 

- Increasing 
resource efficiency 
- Supply chain 
partner selection 
- In-house 

innovation hubs 
- Sharing solutions 

and data across the 
sector 

Enhancing supply chain 
transparency and resilience 

- Improving the 
understanding and end-

to-end visibility of 
supply chains 

- Long-term viability 
of demand 

- Regulation 
frameworks on 
- Business 
transparency 

- Strengthening 
international 

coordination and 
collaboration 

- Restructuring 
essential supply 

chains 
- Long term 

viability of demand 
- Regulatory 
frameworks on 

business 
transparency 

- Supporting 
technology adoption 

- Information 
sharing 

- Adopting 
resilience 

-Enhancing technology 
- New profit 

models 
- Long term 

perspective 
- Grounded risk 

assessment 

Accelerating the scale-up 
and adoption of industrial 

technologies 

- Fostering 
numerous robust 

collaboration linkages 
- Integrating 

industry perspectives 
- Interlinking 
workforce skills 

development and 
technology 

-   Consultative 
bodies 

-   Data gathering 
and benchmarking 
-   Experimenting 

spaces 
-   International  

collaboration 
-  Mission setting 

- Linking with 
academia 

- Integrated approach 
to skills and technology 

development 
- Defining technology 

priorities 
- Technology adoption 

advocacy 
- Developing learning 

networks 
Source: Adapted from UNIDO (2024:5). 

According to Konietzko, Das, and Bocken (2023:372) “The starting point for regenerative 
thinking in organizations is the realization that humans are embedded in, part of and fundamentally 
dependent on nature. The economics of biodiversity and nature have been well summarized in a 
recent independent review (Dasgupta, 2021). The review describes the need for effective institutions, 
both in local communities, civil society as well as within nation states to enable regenerative markets. 
These institutions are about trust and clear rules, observation, cooperation, verification and 
enforcement of rules to ensure the sustainability of social-ecological systems (Ostrom, 2009).” 

Regenerative Futures 

The regeneration paradigm suggests a profound and substantive regeneration of new life: 
reviving nature, renewing industry and economies, reconceiving design. Such concepts have been 
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widely used in science, medicine, the arts and society. Now these concepts may be applied to 
regenerative agriculture, a restorative economy, and regenerative design: 

“The ecologist and entrepreneur Hawken (1993) used the term restorative economy to describe 
an economy that combines business activities with environmental (restorative) practices. Hawken 
(1993:58) argued that “to restore is to make something well again,” which needs to be applied by the 
economy to ecosystems… Regenerative development and design, advanced by the architect Lyle 
(1994), reflects his case for a convergence of disciplines including architecture, landscape ecology, 
land-use planning, permaculture, and regenerative agriculture (see Mang & Reed, 2012). According 
to Lyle (1994, 10) “in order to be sustainable, the supply systems for energy and materials must be 
continually self-renewing, or regenerative, in their operation.” Lyle (1994) set the framework, 
principles, and strategies for reversing environmental damage, conceptualizing regenerative design 
and circular flows as a replacement for linear systems” (Morseletto 2020a; 2020b). 

At their most ambitious regenerative business models in creative ways demonstrate how 
humanity can work with nature ending what UN Secretary General Gutteres has described as the 
mission to “end the suicidal war on nature” (UNRIC 2022). We are now in a position to move 
strategically from degenerative to regenerative strategies in many industries and this is already 
beginning to occur (Blau, Luz and Panagopoulos 2018; Konietzko, Das and Bocken, 2023). 
Mechanistic design and reductionist thinking is being extensively replaced by more holistic 
approaches and natural systems thinking, enabling restorative and regenerative approaches building 
communities and industries, working in harmony with the environment and ecology instead of 
randomly destroying it (Figure 5).  

 

Figure 5. From Degenerative to Regenerative Sustainability Strategies. Source: Adapted from: (Blau, Luz and 
Panagopoulos 2018). 

An Action Framework on how to become nature positive is elaborated by Science Based Targets 
for Nature (SBTN) that includes a hierarchy of actions of what to avoid, what to reduce, and what to 
regenerate in order to contribute to the transformation towards a natural system-wide change in the 
business environment (Figure 6). Beginning with avoiding the injurious impacts upon nature and 
eco-systems inflicted in the environmentally hazardous industrial practices of the past; building to 
reducing the overall impact upon nature by reductions in greenhouse gas emissions and water use; 
and working towards recovering nature with regenerative agriculture and building design, 
landscape restoration and reforestation. 
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Figure 6. SBTN Action Framework to Become Nature Positive for Business. Source: Adapted from Science-Based 
Targets Network (2020). 

As with all scientific revolutions there is now a vast amount of work on regeneration being 
undertaken by an international array of institutions including the Natural Capital Protocol, Science 
Based Targets for Nature, the Taskforce on Nature-Related Financial Disclosures (TNFD), European 
Sustainability Reporting Standards, and the International Sustainability Standards Board (ISSB).  
These bodies collectively are developing standards to measure the impacts of business upon nature, 
with new concepts of materiality, to alert and inform stakeholders, and to guide investment 
institutions in their decision making. If companies omit, obscure or misstate the impacts upon nature 
that in reality have occurred in their operations, and which these international agencies and reporting 
standards will reveal, then this will influence investor decisions and could be subject to legal action 
(Table 5). 

Table 5. International Frameworks Measuring Materiality of Impact Upon Nature. 

Natural Capital Protocol    (NCP) 
Identifies which impacts and dependencies are both fundamental to business longevity as well 

as which are critically important to stakeholders. 
Science Based Targets Table for Nature (SBTN) 

A change in the state of nature, which may result in changes to the capacity of nature to provide 
value to business and society. Defines materiality according to two broad dimensions i) importance 
of an issue to stakeholders ii) importance of an issue to companies. The SBTN focus on the nature 
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approach is one of societal materiality: actors expected to take voluntary actions (at times above and 
beyond what is regulated) to contribute to a more livable Earth for all. 

Taskforce on Nature-Related Financial Disclosures (TNFD) 
TNFD does not endorse one approach to materiality over another, preferring to align with the 
emerging global baseline (under development by the ISSB)  in order to enable the reporting of 

those companies and financial institutions that may want, or need, to disclose to a different set of 
requirements. 

European Sustainability Reporting Standards (ESRS) 
Primarily directed at “affected stakeholders, meaning anyone who could be impacted (positively or 
negatively by the actions of the company across its value chain. The ESRS takes a double materiality 

approach in order to meet the requirements of a wide range of stakeholder. This means that the 
information disclosed under ESRC is designed to illustrate potential financial impacts on a 
company (financial materiality) but also impacts on the environment and society (impact 

materiality). 
International Sustainability Standards Board (ISSB)  

The principal audience for ISSB reporting is investors. Hence ISSB uses the same definition of 
“material” as used in the International Financial Reporting Standards (IFRS) Accounting Standards: 

Information is material if omitting, obscuring or misstating it could be reasonably expected to 
influence investor decisions.  

Source: Adapted From WBCSD (2023). 

Conclusions 

The regeneration paradigm ironically has the task of restoring all the ecological damage created 
since the beginning of the industrial revolution. The first paradigmatic shift towards mechanization 
and steam power, besides greatly expanding the material wealth of human economy and society, 
began an unfortunate and ultimately disastrous destruction of the natural world, and ultimately of 
the ecology of the planet. All of the paradigm shifts that have occurred in the last two centuries have 
in some way contributed mightily to this despoilation of nature, and undermining of the ecological 
balance.  

Now it is time to repair the damage before it is too late. Instead of destroying nature we have to 
work in service of nature, restoring and enhancing ecosystems and diversity. In the process we have 
to work towards reducing the harshness of inequalities that undermine societies and promote the 
well-being of communities. The advance of the well-being and health of the people and the planet, 
providing habitat for native plants and animal species that have been brought to the brink of 
extinction is a worthy goal. We have to create the means to withstand the dangers of climate change 
with nature based design, developing new protective eco-systems. If we achieve all this, the 
regenerative paradigm will be recognized as the greatest human and scientific achievement of all 
(Konietzko, Das and Bocken 2023). 
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